10

15

20

25

30

4- (3- AM NOPYRAZOLE) PYRI M DI NE DERI VATI VES FOR USE AS
TYROSI NE KI NASE | NHI Bl TORS | N THE TREATMENT OF CANCER
wWo-2@d4ofi1 t he i nventi on The present invention PE/&Be®6/003978
to novel pyrazole derivatives, their pharnmaceuti cal
conpositions and nethods of use. In addition, the
present invention relates tp-therapeutic nethods for
s (B SRR ARG SO O SRRCELR A8 Mkl Sese
INH% by FANUT ACLUF 6
carrents for use in the treat ment and prevention of
cancers Background of the invention Receptor tyrosine
Fieldl 2RSS vénpi-gﬁ s) are a sub-famly of protein kinases
ritical role in cell signalling and are
i nvithle peedernit mvanmmnrrslatey tafovelanycrepledetieatizes, thes pbargageutical
[ 0
conlgGol o8 riots SR h it e pEAG VRl BRI R BB R St
methodsl fadhagedimepany psmmtioe b‘ad;eecbrkandas g usTokihesr phieee

been i denti ar e i ni r
derlg%t{vie% gjtqg%mggl/ufgc amenltstg use 11?%&%'%& t{ ?eglgxﬁfog 8‘?
canteesir ot r ophi ns (NT) The Trk receptor famly has t hree

menbers - TrkA, TrkB and TrkC. Anmpong the NTs there are

(i) nerve growh factor (NGF) which activates TrkA,
Badldgtqun@rofiliv-ideritioad growt h factor (BDNF) and NT-4/5

which activate TrkB NON i.ch activa

T MR O S R DR st Gl CCREF Kafseh i play a
critié@iBlefin £dIi sm%:ﬁﬂm@ lafidlhrd Qﬁvolv@dh{ DG reiRITRARBEre 204l pastessasl

an intra- | ular domain (includi n% ki nase danmi n)

inclydigs ool prafiiseption. SPWévaila.agaﬂaene&vw RPRasEsls orEanily gg to 100
diffeihOR POQ SRINY tRpoBiyodfiskldted HIBRES(THOWRLE Bamigdnanad.

transduction pat hways. Trk's are wi dely expressed in
ne Utk pate the highalfigity rq@a@t@rﬁ actiyated by pgEwe OWféw&e giorthsfagtpgs

caueei hédr&a;l&hﬁe (NT)h %hérwk%@ew eemg{)}fés s MhdberOf T REPAB and

ost -‘enbryonic rol e r the Trk/ neurotrophi
Trkéix Paopgthe Msﬁbm yre (h oewve erowth Beier ANCHrwljeleaptivaes T ﬁé

r
oS ERE I, SUGIA A NTELS S HERLH RS D) bt
actifReg EqkSuEaca rT,rk ﬂecemor @ihtaldgan extra-@ilai domdim (ligand blndlng) a
trans-rHeonl%an r é%r} ar nu tralg'ellf.l%]zg(%rgaqg zlﬁ?ﬂé&lr&%@ﬁﬁgﬁﬁa taﬁilgq%%ﬁ binding
of the hgand,gha'klhaslcgtahrlzés angp-pliosphogdrtoaandaiggeny dbvnsived sighar
| le Trk's are expressed at |ow |l evels
transéucrfl.gn pdthways.

Trk’s are widely expressed in neuronal tissue during its development where Trk’s are
critical for the maintenance and survival of these cells. A post-embryonic role for the
Trk/neurotrophin axis (or pathway), however, remains in question. There are reports showing
that Trk’s play important role in both development and function of the nervous system
(Patapoutian, A. et al Current Opinion in Neurobiology, 2001, 11, 272-280).

In the past decade, a considerable number of literature documentations linking Trk
signalling with cancer have published. For example, while Trk's are expressed at low levels
outside the nervous system in the adult, Trk expression is increased in late stage prostate
cancers. Both normal prostate tissue and androgen- dependent prostate tumours express low
levels of Trk A and undetectable levels of Trk B and C. However, all isoforms of Trk

receptors as well as their cognate ligands are up-regulated in late stage, androgen-



10

15

20

25

30

out si de the nervous systemin the adult, Trk
expression is increased in | ate stage prostate

W@ 200¢e4®41 Bot h normal prostate ti ssue and andrPQEGB2006/003978
dependent prostate tunours express low levels of Trk A
and undetectable levels of Trk B and C. However, all
isofornms of Trk receptors as-well as their cognate
| igands are up-regulated in | ate stage,

mdeﬁé}@%ﬁt SURIQRER B e RAQSTGaEehidneSihat thE8 N tBge prostate cancer
diti onal evi dence that these | ate stage prost ate

cell%@ﬁ@m dependest e AE/prapuToRBiH xS fortthedr SPqu%eIheEﬁ P18pHikn

inhiBidr 9&1&:1‘(1"&%15’55 StH; \Sbﬁéﬁkﬂndﬁaﬁé Qﬁéﬁfs%pec]_ﬁé(fok Q{Hr&‘ehpﬁﬁeﬂgﬁdfent
yi e ass of ’Eopt 0si s- | RAUCI gg] agents specifi

prOSfaéﬁ caam (Wgeraratiiandie beot dlefite Ayesage.&0 één@@ﬂ“()V‘ée rar at na,
he%rnoél IJCFecgt{t Aakabs: a}sg Qs 1 ’ovérd&gl:laéﬁan actlvatlon

urt erm)re ery recent Iterature als
amptifieation nm/@smmt@mpn ddirk’e atei a@wc1aét:dpvlihfsp<udprydneaah@/f%n0ma (Cancer

CoTA 0Tl PTG SR EEN 00
Ovalgaaliﬂ aag% (dec::jsalg 333 et 41 B&mdﬁ{: Cancen R?Iearﬁh,l 20086, 223022.59800,

G e YRR AR T g SR R85 s Bl dgserved
CEPaTH, GEP&0] (@mget,ﬁ offal Shee Rieeer Ty 1@99y59;§395923441)1aﬁe)ther
1ndole%g%)?%c} % Slog@?&?f&@gﬁg@ %&t@gg@ ors. i o sﬁ’%Epn CEP-701

and?ﬁeggﬁi4ﬁzhf_:rrﬁdﬁﬂlbﬁlﬁh g\ﬁthi sofb@dalle af &Jaﬂmiaﬂy adatcdGue®gén/MBltion,
r I nhi bltors
offe AR BB OB e SR IgP SN Tgpdisclosed

cert£il @Ringalk bompondecAdr R AdhRIgRAs abWaip20%79 ahd WioRd 2088t Récently,
efficacy c ared with nono-therapy al one.

(0]
Japaeﬂ&ka@ﬁ]rmﬁn?%a@lﬂepw@%f d cuslicgompennds abl & Ribistinds
(JP2@§32-5|'1 k37 P‘ﬁ‘iephlg@fe‘éeﬂtl@ pmg@ée?tamqmmmwﬁlhlbltors éBloorg.

Recent|y,” Japan Tobacco reported pyrazolyl condense

Me%@PmcL%%h@§4%3W& i nhi bitors (JP2003231687A).

Pf | 'I&ﬁd ditRInS0 tHe BB &Y ‘v¥rtéwﬂ%lahﬁ£b%ﬁ’nc‘aﬁ ﬁa%@é &s&rﬁa@& By@mé Sonlpdinds
A inhibitors (Bioorg.

as i tpr3f ABK 3, F\Mroa@j @fct lmW0035QOﬁé W@@%@mﬁlm@ﬁﬂl 11 and

WOZNRSTRECH] Azl it ReReR oL A7 B EATRRMARR: Afina
IGFVIOB 2R dnaW'B0 0378 133). AsithZARRA 03 280 4gpoatnd| TﬂcsinhibLZ@rﬁ éca
e85 AR Y OB BTy O DD AR Rs 253, 6
2006087530 qmd ' W@AQ0TG/68758%1 bi t ors in | nternational

Applicatio 5/.103010

ourebueh il SB0R o dsth TR0 Rs BgeseysTAT
(sigh dlahsdincesiad agli s blstrztnbﬁlpﬂﬂf\) dignailiny pathiteey 3Ad<olved in a varlety
fh& anu assom ted Ki nase STAT (sji.gn h t ransducers an
© E“trPr\S’ fegixe 6‘} PP ELF F‘EP PB4 Y PSPIRRERSIPY aPOPtOSIS
anglopaiRki¥ Gflvasidn AndtadtdsBland evasion of the immune system (Haura et al., Nature

Clinical Practice Oncology, 2005, 2(6), 315-324; Verna et al., Cancer and Metastasis
Reviews, 2003, 22, 423-434).
The JAK family consists of four non-receptor tyrosine kinases Tyk2, JAK1, JAK2,

and JAK3, which play a critical role in cytokine- and growth factor mediated signal
transduction. Cytokine and/or growth factor binding to cell-surface receptor(s), promotes

receptor dimerization and facilitates activation of receptor-associated JAK by
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of hyperproliferative and cancer rel ated processes
i ncludi ng cell-cycle progression, apoptosis,
w@n@rogenesi s, i nvasion, netastasis and evasi oPCDEGBR(GV6/003978
I mune system (Haura et al., Nature Cinical Practice
Oncol ogy, 2005, 2(6), 315-324; Verna et al., Cancer
and Metastasis Reviews, 2003. 22, 423-434). The JAK
famly consists of four non-receptor tyrosine kinases
antoptibsphorlf¥on. AAKged Mpﬁ&‘rﬁ% 1&&%% rE’é r %ré&ﬁhé H&}E InglsRésSor
I'n cytokine- and growth acrEy med |a
SH% fomaiargentpiping srgmlgkg préteaﬁdm@amgulewﬁ STéEtf@mbb@ﬁmmﬁlgs to
g ! 2, SU5TAC, L %&Epftoc‘r)-bouﬁﬁ STRYS e HRERBA A phosphorylated by

msrlzatlon an faC| Itates activation L
JAKSe preprobing el désseriasign Suom thy reaerdprhasishbseqicat diprerization and

trad%%%%ﬁ%@&e%&ﬁe\%héﬁ%ﬂg '&(Y?' b, M%%T%%%%%NA%B??& :ﬁ)gxgte with

I'ng sites omal n- cont ai ni ng ‘si gna
othgrtahswiription faptopsde tdgulatezrprebronITATiufnhern df\gensf inplulire, hlg not

hmige%TtAT% neszelﬁcégdn%g zr%og%mﬁ 111%% e(gé B&?%{%cgr 1?#‘;%? ﬁgﬁ'f?‘g%fﬂrators

(e. gdCscﬂmdDHDIZmﬁmﬁzc)c(Ham’aet arleNetuteo@hmaarh Brastmtﬂémpumgy, 2005, 2(6), 315-
ian and, .t.r.a atlon eus. Once in
324 ﬁ%‘nﬁ c"fq gneef gid l%‘?‘ﬁ%}% Jog,n%'!" 15 %—% ate with

ot h@ver tHeépBSGlEdzqu Idh’fmﬁwﬁlﬂé anéuht oRgliehdfielienpire Bstingconbtitutive

RN O NI M MR R

Cor3fitutive yetivationad thesl T IS fafiély Oin p@fﬁhlhlnsf)_ﬂm}d STAMS; has been

detefgggn ayc%e)ran@l_cg wg%gr%%n&éggg)%&fergpee%il C&ﬁégﬁag%:?ge%%f Nature
cwaﬂ @ﬁetca&i @ndawgyems ROP315-242). FidBerfiddd, abdeMaf actingioR d$ the

consi der abl € amount of scient | fic literature
JAK/SMTrp@th@@ﬁ SEqVidse pry BppRROtPFRlIfeI ALivS ARG 08 prapopiotg diie h

dowhéREHPE BhhdyaliRdés (8. IFIBORBERF WA EABARHN ¢ BARaBGBve been
] [i) ubl'i shed. "Constitutive activation of the STAT famly,
lmpi lﬁatﬁfhfistlieﬁ Grigers TRavpgiel il cararsnd hgpsrpselderativs discrdays (Tibeg et al.,
1@&/ I‘}ﬁﬂg&of}i‘mﬁ@m 165905 48 r3§7 hyp th%ﬁéﬁlabf &raﬁtlh%éﬁTaﬂbﬁa‘? Gl of

Haur a et . ure |n|ca Pract’i ce
Hera«'@olsgy 2005) 82(21 833 SordcFlarct e Brionas 208 365.arl63.4 84 Dulaaildition,

ol S STRT, Wy 1 L858 ol Rl s
(SQﬁS) peotging cared@sinfleenge the Ia¢tB/,at1cEG¥fm)s wﬂthmle‘\I@S"lﬁAﬂ“istgnalﬂmgpathway
in d%%gsle\éfé ‘Fgl} anrglqya%kl?lgf cé{%c '1\%?% 317 §9 S in a

cancer S)Orders
(Ti %Q&rabrhutaied forAu 0] AAEY hzﬁh a)emdaitlﬁd) ¥ a:ﬂirle@ﬁﬁ @jsedkb settings.

357-384: dhar et aI l.nt e I ur nal .of
ror 3t SR Tohfte i) SE PP Ehed 408
oligBgiefintidn 261@41;1, BB JARL, QﬁcréUAKl@Zt)ld PCMIaAD, have, been 1rr]nphcated in

| alrnent. o n ative re at or rot el ns, uc
the P??Eogg:aﬁsﬁ do2reys hrmglogic; g%%ﬂ@lﬁ% S ﬁw@@é&swd@r DR,
LeuRkeQiag00%, 26; 6026B§0Mof€rb¢éﬁﬂﬁ & unfife aduird@inuBfos tRbing @valine-

the JAK/ STAT si gnal | i P t hway
to- phenylalanme (V617F) substltutlon in JAK? was detected in a significant number of

polycythemia vera, essential thrombocythemia and idiopathic myelofibrosis patients and to a
lesser extent in several other diseases. The mutant JAK2 protein is able to activate
downstream signalling in the absence of cytokine stimulation, resulting in autonomous growth
and/or hypersensitivity to cytokines and is believed to play a critical role in driving these

diseases (MJ Percy and McMullin MF, Hematological Oncology 2005, 23(3-4), 91-93).
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in disease (JC Tan and Rabkin R, Pediatric Nephrol ogy

2005, 20, 567-575). Several nutated fornms of JAK2 have
whe@nosgentified in a variety of disease setti POFGBE®6/003978

exanpl e, translocations resulting in the fusion of the

JAK2 kinase domain with an oligonerization domain,

TEL- JAK2, Bcr-JAK2 and PCMl4 JAK2, have been inplicated

in the pathogenesis of various heamatol ogic

LN 16153%13 Lo fan &RbrAhESSI0geA HIBs inlgaikeni a,
2006, gog 572-5 grﬁ%fﬁ rgéentl ’9% Jnlqﬁé acqui red

lmmm@%uppr@wn@nfcedfa@nﬁig e 9r8 [reneEs efusmﬁe’mﬁ inass irbifoye pymfs to
fi
prev%ﬂtﬁ%% tpa%kﬁﬁ'ft @?&lﬁﬁﬁ] (EscHat P ekl Ridkes ROM, BOE, %’75 878).

a vera, essential throrbocythem’a

Meraln ([ hompscpnﬂ . ot #hRioae. i Mech Shem dentt 2002512219 b22é‘) P@H@@)ﬁe
(W@i@b?ﬂbs é 1'1% ?egéxﬁ&faikm@atzglg lE)asg!i Z&%@g Snhities Wb @&grxﬁé%&%m@y at single

prote to activate downstream si ing i'n
nM {dvels dbrsentdeeriok desgtibddi aagindaiésrs UAKlndnbltqreéﬁDE‘i)Qﬁ@SMO)-
ono £ [qr [ NTAS '
AssGELRDRRRAD AL 301 uRTRe 3 PERREIR Thics il FYDRIARS 7).
t hélseddihlcsﬁaﬂ&&b()w VEﬂem%aanxtemMslhhvdejbed pyrazole compounds

as 1%&&}”{%{ M{ﬁra ge:tco 9&’%/%)%8%%0%)?%?\{\76% oﬁé‘zﬁgkyc} /0517 ﬂrll and

worbet/3 ’mm;nma uppaBSstateve repbxmbdthzbhebmpanﬂs asammbttm against

JAK kin tor S.
IGFt':Jfrgﬁ Grkinass e%@dogﬂgﬂé i a@i t\ﬁ&@s@ﬁ{ %%096(%%3010
Sci ence, 2003, 302, 875-878). Merck (Thonpson, J . E
et al Biopr ..Med. Chem Lett. 2002, 12, 1219-1223)
Su 05/ 105814) reported i m dazol e based

J Alf? bz ot RGPV IS pidsdrd in® BB SipRioSiHs Idve hiklobl @isda)lvbred novel
| evel s. Recent Vertex described azai ndol e

pyrazalsicempetnds, appheosseaally acoepiablesolisihersol ﬁ@ﬁ‘ B%P%Séfﬁléﬁmase

1nh191\=t'/$§ Q&ti\f"tg -aid Q@rab&%ﬁﬂkl‘;’ ?ﬁﬁ%ﬁoﬁﬁé@%ﬂtmggﬁzgﬁbg glﬁ/%r proapoptotic

(sucﬁawa pwae@g@rb e%uvsty wad/ o ra@%qsis ObERAtBGHH af@séu@mwﬁa@l bgdy. The

e N S

phangiceutatieacseptable salis hsraoé do pharmeashidcat mnmmﬁ@gs epaitaining them

TR 2Bl Lo BB B BEBpion o
antiWﬁﬁﬁﬁle@@llc@ pr@pnptamcyeffﬁtt in Iwerm-lbmdcd oimile secbeemdance
§¢n ot Qleac Oorgan% rmth e d)rés[.ﬂ% 11’1ve 1t10n tﬁg é’éph&%{t‘é 1§r0\r} @é’ %eﬁlg{lseg){lsmg

NEET Tove
suclpbﬁ‘tmm‘ﬁmtpooadlsl, yr Iﬂmmblaiahldzy a;:ad:litasblé $adts thefepf, inihe ireatment of
ossess Trk kinase inhibitory activity and are
cngécordlngly useful for their anti-proliferation and/or
p r C’I&ﬁ@ﬁip@ftie@ of the Gdjmptﬁm?eﬂctIMm@ﬁﬁﬂﬂfs)ln\&ﬁﬁdm\laré yxpﬁﬁtdd tave of value
treatnment o

rani
in ST AL s FEFLAeSiog PELORULerp G ippas candes (Golf
tumoR Ml BakehR), Fibréprd ] Herdtiven @ Hfffe@éhﬁ@l@éﬂﬁ%rde@i psoriasis, rheumatoid

arthritis, Kaposi’s sarcoma, haemangioma, acute and chronic nephropathies, atheroma,

atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel proliferation.

Furthermore, the compounds, or pharmaceutically acceptable salts thereof, of the
invention are expected to be of value in the treatment or prophylaxis of cancers selected from

congenital fibrosarcoma, mesoblastic nephroma, mesothelioma, acute myeloblastic leukemia,
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pharmaceutically acceptable salts thereof, to
phar maceuti cal conpositions containing themand to
W b@i710498e i n the manufacture of nmedi canents fRPECT/GB2006/03978
the production of an anti-proliferation and/or
proapoptotic effect in warm bl ooded ani mals such as
man. Al so in accordance witfi-the present invention the
applicants provi de methods of using such pyrazole
acut‘é W‘é@ﬁ§ ledkemPh BulBSEM) 164, nelAGHE RleadIh8gafédnSer, myeloma,
hereof’, in the treatnent of cancer. The properties of
hepqtmllelewwmgcmeafmb@anm Ewings sarapeiet pyFpbiastomax Kapasigreoma,
ovatifh &f ce?fbréé@i ééﬁ%ér LPl%éts'é % LasPlantlr S@RT 6t (RIS prostate
associ ated wt ro at1on such as cancers
canges oicluding lhnnn@eaeﬁhct@m kl@ﬁtﬁfa)cancﬁx, bladgar shicke meldngmadpeg cancer -
r §@Héa‘)a head
non q}n%]h @élflmlé %g&ggsbieg garﬁg gmn%l HJ dr?g?e(r) gm %’%érgzacn &cer ea
and obekananer, rrepalh capert mreﬁlpmatthbemd rmncelamhladmg ohrlaoygitlkyroid cancer,
mes% 11}:6 oo:]nilagzlmd taeml%iS]%)a%tl‘j]cu % %'vm%gnc%} %?e%it Cf%ltlc@? l%g%p?ec?aﬁ] gancer N
prosniats msarsandviung caeker nNiSCIt@ sschCIp@,Gha)rb @mﬁbml@lﬂly prostate cancer; and
or pharmaceutical l'y
morg B B 0a ] SR AN ee | nvent i on. ar e
expeadcodlahd@ vieh 10 presdnt gvemiohthe dpptiadnteinive durther hereby

. pro | axi s of cancers sel d fr nital ..
diseB R RO R e R st DR R ieb § pich possess
JAKGKiHAse 1r[ﬁs(lﬁ{o®}bbcﬁ1$tty @nd &6l KBt dhghCukefl fdf lﬂiﬂﬁ%ﬁtpr@feratmn and/or
| eukem a, .nul ti néflona mel anoma, oesq h

Pro-@RoRiQife acwaa&ﬁénmﬁ@ JlErgpiRL ! Shppima ka&u

inv&@BE Blko refatdsRE proSekEsabPthe MAMITEINB SF Weonﬁ%ﬂﬁ& lor PR e tically
ovari an cancer, breast cancer including secretory

acspableslic eeah 10 RBIBRERICAl CORRABEPTS BRI BATKLIA dp ise n the

maﬂu%hwbmemfﬂm For 6 [AGE PlodudtibR ot A ﬁtl%@l@i@fatlolp LM%EO-
cancer, nmelanoma, |ung cancer - non sna el |

apoptah@@ffec( mSEnEyblocsisd asimalsisughets manyfgo @aw@ndaqos&@)thg present
mvef?l"ﬁﬁﬁ f] %%ﬁﬁglgt? ?rovgﬁ%‘fjetl?dag of g*é gﬁr&&% ourfdef\%haﬁﬁaf&&?cfcal ly

cancer api [[ary thyroi
accmbéfeﬂralts ﬂne@oﬁ frethe eratmarict Irrlefgleal@hfeaatwp dispidens| lawlydysmastlc
cer, breast cancer, colorectal cancer,
$m8¥%' %?e%%%ncer and | ung cancer - NSCLC and SCLC; nor e
p arkhe gptdpartlley ofthe strapaendsauladmed ingdhid inventéongae expeciedid be of value

in tl%ehtre R %g cré anye né raa{/eo 3’ Eie%sé n%e?o%gsf%lasp % %%ﬁpqp? ?rﬁae ca\%efr 'By

1nh1b&ing ltiy: tsdnosme)kmaﬁsl, par.‘tme]arl}z dﬂ'[JAKrfdmﬂy amdimore particularly JAK2.

rpmaceut i cal accept abl e s | ts.t hereof i Cl .
Ml RS Rt SRR RivBueEr Bt rotely B KRy activiey and
mo@¢aicalang § AK v a&fvity, Wisich Ishtgzlolve&ﬁ‘t a ;@ﬁ:@i df;n@l‘eﬁtpi‘dm‘eraﬂikd'/ ?r

0-a otic .activi nd in t hods o r eat nent
disdrpggs, Hfmﬁaciymlasaﬁ ?yr?&rontfvaa@ cangirelateg GRCSSFS é{ﬁﬁg il
tyrdshe RIS pHAEuIADS the NEK FRRS A@tnbre paficialyd AT RRURBectddIto be

pharmaceutical |y
active against myeloprolifefative disorders such as chronic myeloid leukemia, polycythemia

vera, essential thrombocythemia, myeloid metaplasia with myelofibrosis, idiopathic
myelofibrosis, chronic myelomonocytic leukemia and hypereosinophilic syndrome,
myelodysplastic syndromes and neoplastic disease such as carcinoma of the breast, ovary,
lung, colon, prostate or other tissues, as well as leukemias, myelomas and lymphomas,

tumours of the central and peripheral nervous system, and other tumour types such as
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acceptabl e salts thereof, to pharmaceutica

conpositions containing it and to its use in the
worenwoososur e of nedi canents for use in the proRPUDGBRIV6/003978

of an anti-proliferation and/ or proapoptotic effect in

war m bl ooded ani mal s such as man. Al so in accordance

with the present invention-éhe applicants provide

nmet hods of using said conpound, or pharmaceutically

melﬁﬁﬁﬁpﬁlﬁfgéa?co%@ ah& oltbRERetha. TyRosifd&idakERIBROYs, giticularly the JAK
oproliferative disorders, nyelod splastlc Sy ndglﬁmﬂw

famig wh@&ﬁ@@ﬂd npFrepapicyjsely I1AE2 igfibifokeare gl SYRseed & b5
treattn{yn%th xfcglffé@{‘veacﬁfea% REAIEE HuPnd Einfkd ¥Adumbiing, iflammatory,
treatnme nyel oproliferative disorders,
neunejogicelipatrasdievascudyydipeasse, and cancer by | nhi bi ti ng the
ty i G e
/SR 0SSR A endores
inventiorois iexeected taleeofaeltue i thy freginent] ar prophylpxis hgagdmet f ani |y
o RN R BRI BRI ot BB
essentja lttodybpdyéde i mwmtt mﬁaplaﬂﬁajWﬁhnwelDﬁbleblatléldpﬁhlo ogslodbrosis,

chro}%&n}reléﬁl’]?ﬁoc%& 36\1}8}%& §n¥l ?érg emo Rﬂg %@Po%et gl‘ig)(@%&g{asﬂaé“ to
syndremacetnd\oencag;eselested ﬁymloemphhgeﬁleaamtar \my@brm; hemtcsemuarh as

ST e R A
cand¥y,®reakt daﬁ@‘ﬁlc‘élordcfﬂl omath piostan ehaki, bradddr £ancel) hieinoma, lung

elonon c | euke d hyper.easj nophi li
candEy  BOE CHy BT I SYRARBIEST ABCHGEELEN gstrie
cané& IRAS hdSIeEcanSerCabotHRNNEA, @énal Eiicdl) §APhomOMAY Iukabifag,
ol on, prostate aor other tis as we|l as
part}@élﬁtklx mvglomapleukenia ovarian qamﬁﬁwﬁ@an% rgstafp cngEr-
central and peripheral nervous system and other
tunour types such asnel anona, fibrosarcoma and
ost eosarcoma. Tyrosine kinase inhibitors, particularly

Dethil@l q@iétﬁmdfyhé abdRiohors and nore particularly JAK2
Imniplrtors are al so expected to be useful for the
t r deecordinglyothe @respit dvieniéanarpvidesdicomaawns af fermud By but
not limted to autoi nmune, inflammtory, neurol ogical,
and cardi ovascul ar di segses. Furthernore, the
conmpound, or phar mggeut | cal@§ acgeptable salts
t hereof, of the invenyi omMy’s expe d to be of value
in the treatnent or axi $-Qf/ agai nst
nmyel oproliferative dis ers sel egted from chronic

nyel oi d | eukem a, pon zﬁ verR, essentia
t hronbocyt hem a, nyel o pIaS|a with
nmyel of i brosi s, idiopathic el ofibrosis, chronic
myel ononecyti c Ieuken1a ypere05|nophilic
syndrone, nyel odyspl ast drones and cancers
sel ect ed fron1oesophage cer, nyel oma
hepat ocel | ul ar, ®5),
@
wherein:

R! is selected from hydrogen, hydroxy, amino, mercapto, Cj.salkyl, C2.salkenyl,
Ca¢alkynyl, C.salkoxy, Ci.salkanoyloxy, N-(Cy.salkyl)amino, N,N-(Ci-salkyl);amino,

Calkanoylamino, C.¢alkylsulphonylamino, 3-5-membered carbocyclyl or 3-5-membered
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pancreatic, cervical cancer, Ew ngs sarcong,

neur obl ast oma, Kaposi's sarcomm, ovarian cancer,
whe@asioeancer, col orectal cancer, prostate caPCEGB2006/003978

bl adder cancer, nelanoma, |ung cancer - non small cell

l ung cancer (NSCLC), and small cell lung cancer

(SCLC), gastric cancer, head-and neck cancer,

nesot hel i oma, renal cancer, |ynphoma and | eukaem a;

heteRRYAVE WharelnR YS! R Bptiodagy kwgmted@maﬂbam be @ morbREARH
cancer and prostate cancer. Detail ed description of

wherewyf.sm Beterosyrlycewrias ayiNH- mojely fhat aibpeen fﬁ%‘?ﬁ qpgigually

subﬁfu{? x%uﬁgéieaféu%%gﬁforwla(l) (1) wherein: Rl is
gcte from hy dro droxy, am no, nercapto, G -

al Ryland Rialsamd@mwlpnt legtgg fromyydrogemy hglg Xtro, cyano hydroxy,
amlré @%‘B?ﬁg Y4B I}her& %'e g\ffﬁlﬁfﬂs BF C sl\(hl&l (&LaRaly)e,kARMyMO,

noy onyl am no,
Ci sak@cyn@ntaé\faewlc@mebl&mlw, M{C&thﬁmaﬂ%ﬂfr@u eﬁ“@’é)y%my%

€. 6%}?1%{0 1a%lﬁlwﬁﬁ§’n)§% e‘?&g:]{’nxﬁ sal oll)tﬁagter c C}%{]{?ﬂ@(da;’

whegims ¢ ESI Oris 2a61 -saliekcy aarhiosyly N4(6 adallayl) sulplpereyhay be

e LR U D USSR o o

NH4) (¢1ts@lkyk):¥‘35®)z Wﬁlreabk)'l) éﬂhﬂsﬂlﬂiyl)NHFS@)@W((haalbﬁ)fDNﬂz S(O)z-

N(Cms 11%‘/340139 69] 6alkgpwﬁ%l§ﬁsul %l_nklé%r&ig%c,g?tﬁsglkylfl(sequllldnylamino,

carb@:yc@le%&-mBjﬁbteDoyycl)N-l(lQ Wﬁﬁblhyﬁz)aﬂcm{ﬁmdependenﬂy of each other may be

optlﬂpa%gq@g v{( %;\c“)ﬂgbﬁghﬁ 9116 orr{pcr{g k{@ Sév&x‘e ? %%p%gmfyl contains

an -KH:= GRfidey thal @ro@n\m@ﬂﬁ loPtichall$ sibstitated by @Igroup selected from R;
al kgxycar bonyl , - 6al k

1- Bk %@élﬂoaham |carb%>@1 %5% 3 p@%ng{lo%@}hﬁ&l Crepllynyl,

C alﬁéﬂ l/ §f( cal%allﬂ lN = §{l 1%carbithoyl, Cysalkox carbonl
4 dg 6@ gC161aIk% 31 kyl) Nk S(O)

carbgcyq(lxhor hggqokxglyjl W "-F\FQRS{“@X be om(ogal,ly sugptgytg;l 91!1( %/I c(r@y one or

mor@ IRKY lcn)ld Whérgn 1@%&&%&&6&99%@1@% I:‘lQH- mow?f that nitrogen may be
nyl am ho, car b%gyc yl-R 19- or
Optlhl@tllérs@bﬂywtgﬁl bYFa goup seloglyd fremR k2" and R3 i ndependent | y

of 1?@&&1&%%% Qﬁroop}tvalqg ;hgrlﬂ‘o\k?f 5&1‘191% bibgd c%arﬁ@fl t}ﬁé}capto,

by one or nore f sal het’érocy
sulpbamodi Gssaliayl, Obelkenp, 6. splkynylt Cndathosgeh-caflignotk Ci. salkanoyloxy,
' i tuked e - R4
CESDR NG A Y SR R
N,N&ZH &dlk}hi)awba,mc@Z GadlkyBi), wisirein ahSk@_t‘D(%( IC;.- 6a1k0xycarbonyl

N (A N e TR
or hmﬂmgazml RéeremR beaydptopticially yutstjﬂnﬁaﬁlohmhnbdn byl ommme R{?; and
whereln 1tosa1d heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R";

n=0, 1, 2 or 3; wherein the values of R’ may be the same or different;

RG, Rs, RY and R are independently selected from halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl, Cs.salkenyl, Caalkynyl,
Ci.salkoxy, Ci.salkanoyl, Cy.calkanoyloxy, N-(C;.¢alkyl)amino, N,N-(C;_alkyl),amino,
Cisalkanoylamino, N-(C;.salkyl)carbamoyl, N,N-(C;.calkyl),carbamoyl, Cyi.salkylS(O).
wherein a is 0 to 2, Cj.salkoxycarbonyl, N-(Ci.salkyl)sulphamoyl,
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nore R10; and wherein if said heterocyclyl contains an
-NH noiety that nitrogen may be optionally

w@aignidout ed by a group selected from R11l; R5 PGI/GB2006/003978
sel ected fromhal o, nitro, cyano, hydroxy, am no,
car boxy, carbanmoyl, nercapto, sul phanoyl, OCwal kyl,
C2- 6al kenyl , C2-6al kynyl, @ ~al koxy G - 6al kanoyl , G -
al kanoyl oxy, N-(C . 6al kyI ) am no,

%@ky@%lﬁﬁhﬂlgﬂn@ﬁ@lky@ﬂpﬁﬁk&ﬁ@ﬁﬁ& 'c&Bbd’i@lyl or heterocyclyl wherein

car bano - 6al k){ ) 2car ba
aa,nyg)ﬂ g(n@jpeadqmg pgq:aﬁh athprsm@y bepppionally’substituted or carbon by

one 9 1n§1%|ﬂ4@)§¥& %Qx@ﬂﬁﬁk sa1c[\het&3)cyc@l i SHPRBMisty that nitrogen may

‘6al kyl ) 2sul phanoyl’, "Ci -. al kyl sul phonyl ani no,
be OQWI@HEWSWUteérbYI@@f@lpéély@P@/fmm\ﬂwer ein R5 may be

OPARARIY RSURRIR'S M flcfflabl @Qelectba/fr&% (QHIDE £ Ry,

sal het er ocy contal ns an -
Ci. 6ﬂibyl€‘119hqnlﬂhﬂl mlltmgeebpnwhyarb@n%m’ GaaplikyDeadisaiovt ut ed by

N, N%ﬁi@ﬂ%cér%ﬁ&l%%n%%%garg? l%enz]o l%fdgfhe lsuﬂ%gﬁﬁ' Wherein

R, R &' aR{ RIRS mdependritlp efweinothyr ma l@c{tp@dneﬂ]y@anmalt@i on carbon

i Lra. . gkano, hydr oxy, am no, carboxy, carbanoyl,
bonI}E én% % > sul phanmoyl, C al ky!, C2-6al kenyl,

CZJG‘édtdd)Rf)(? hre ifflep&alehiiyxsglecteil fioml Haln oiflo, cya@no, hydroxy, amino,

carbpé%lc@ é%\l %%al;l,}l'&( Cl%,gﬂ}%?,ﬁ,y@r% 12@%_6ah|<erl}l§lg g.salkynyl, Cy.¢alkoxy,
Cl-stérfgy} ﬁﬁ{sééwnbylakﬁ Ay lsalky)abiddCV, N-6@L ikl D) Aeddy amoy |

- 6a a erein t
Crogha Rt S Repest E3 €y ol Tipmiamy L, Geoe SO
wheleifakid Ct12) 2SialoRheuBuyl, NGC;. m&yk)ylhmanmmnyl am no,

NN RREBAY b &S B raRR, oD B gt PRy T Wherein

RM mbﬁ’tﬁ |1ﬂdégéiﬂeﬂ?cﬁ/ STREDNIR Yna® BE oftiondly Subitfied o dar%lﬁb’}ecbrfd or
pal d heterocyclyl contains an -NH noiety

morﬁﬁ - sebwheraip ibweidhstarenyaly) spniginsep A @aw@ythat ‘E;‘i“b‘iﬁ’b may be

iSRS ShESinfiE 05 Frdup seldbied BOm IBEL, RI13 and R15 are
oP 1| ndlzl endent(?ég sel L(lecsteed ef ro% Cl- 6al kyl , Cl-6al kanoyl ,

alspsyllegtaql amplo, nitp, canck bydress Btpromeskgxyetypromethyl,
annglié(c9b0x§5 %Lulﬁéﬁln%)gs(yc Ay, lsulpﬁ%ﬂ%@ﬁ (ﬁlletlg@ BC/?JI JREhES RN dxy, acetyl,

benzy arbao nzoyl

acefokp mgdt}gdﬁrmhg,myhylamm@ dgnﬁhmmnpagilethmm_mmmlg -magthy 1 i ghylamino,
sccly URRE AR L Blon R 0Bl Rl VS ABEAORAESo, | oy
N, Nahethylndbap‘&%d,e’ﬁ-tﬂeﬂlyi}é’l-eell}ﬂcacbaﬁmmmﬂwﬂiyhhlomthylmjo omethybulphinyl,
C
et oL Eys SRR s SRR e BSeEBPhL )
N- n@tﬁ&@duhﬁxmoylﬂv-et}@ﬂslﬁmhwbyl ICN-Gabtkgisaphaxoy], N,N- dlethylsulphamoyl
| Kyl N-(C]-6a|ky|)2am'no,

OY%T%%C’]H}'&%HB% L@?‘H&‘/ 89 a - 6al kyl ) carbamoyl, N N-(C

- 6t Ryhd R¥ ardiadeppghdentl sébated o Qieect bond, -O-, -NR?)-, -C(0)-,
NRP)C(0)-, -C(O)NR™)-, -8(0)s-, -SONR?)- or -N(R*)SO,-; wherein R?, R¥, R R?
and R?® are independently selected from hydrogen or Cy.¢alkyl and s is 0-2;

R is selected from Cy.galkyl, C;.¢alkanoyl, Ci.galkylsulphonyl, C;.salkoxycarbonyl,

carbamoyl, N-(Ci.salkyl)carbamoyl, N,N-(C;salkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof.
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wherein ais 0 to 2, G - al koxycarbonyl,

N-(C] . 6al kyl ) sul phamoyl, N, N-(C - 6al kyl ) 2sul phanoyl ,
w@reodakdoyl sul phonyl am no, carbocyclyl or het erpCHGBR005/003978

wherein R14 and R16 i ndependently of each other may be

optionally substituted on carbon by one or nore R17 ;

and wherein if said heterocyclyl contains an -NH

noi ety that nitrogen may be optionally substituted by

a O fldkhed RpB& ! BE irfvER B Riftes ©BLImbsuntie beftBela (1) R0,
,hitro, cyano, hydroxy, trifluoromethoxy

R’ ig ﬁqlefcrqsidmh!@xdmgen, TR, ATRIBR. ERSKSAP1g G @é{%ﬁz sallwt Speadynyl,
Ci 6§1H<I>>8J; QManoﬁ@)l}h)(fl(Cl %ltyY)lamlﬂEEN Wl(@l aalﬁilﬁ%}h’o @£&tkthoylamino,

["am no, | am no,

Ci e@lklelstﬂghoamam@lo wne@mlgﬁmdmémhxﬂbdﬂr ﬁé'm@é'@ﬁfiﬁl hgigregyclyl; wherein
R! xﬁ{ygﬁ%ngﬁé&?g Q@dgﬁ%'te'd o c&ibBY bf B TR RS BMnd wherein if said

anoyl, N N-diethylcar bam)yl
hetewcue\tvmwtam en hlyﬁcmpi@anﬂngtlmtrqgem may be pmlonelﬂshsub@tﬁuf@d by a group

[ phi nyl, ethyl sul phinyl, nmesyl,
Sdeg?%H¥ REhonyI, nethoxycarbonyl, ethoxycarbonyl,
N— RS tahy

aﬂe[jx’[tap@ydbmlyf\ﬁebtﬂay from! hyytmogeny lhalo, nitro, cyano, hydroxy,

amnNg ﬁ%fg%’g}ie E?QI— r{uﬁ/ y,Fme?rneD Q ’sulgl\{ixamog gltﬁéi@ﬁ %r%h%g%xlc2 sglkynyl
Cy.calikobep Enghdianbyl, @ﬁakaﬁ@%@r]@@@%aﬂnyl’)anmomwd,cl Ga(Dcyl)zammo

Ci 6al¥£no§@m%§/g)%l 5%]Fyl)cm§3?&%>}1§@ .(Cy \ﬁ@\ ?:a'?'é ' gkﬁé@e

wherib a & 00koR26 | alkexy dackenein Ve ay. Jsajd<y$)euhlp1@mﬂl f ro m hy dr ogen

N, N&Capq@l)z l“@ﬁg{ngglnqua k}’&ﬁ\llpﬁ?rpg’%rgla? ﬁﬁ%ﬁwc ytl % ot Betbrocyclyl-R?-;
whepdilf 8X y&ﬁmﬁaeplendeﬁﬁy bl btheﬂ\haﬁ%@abmmly)sawlhml carbbdh by

onCIgE TR . BRI S SISy 51 <915t A AN G BT B fpeen may

be FPEERIMN ?@@&sﬁtu%éﬂ'ﬂy atg?&nﬁs@fectlemf@m?her aspect, the
invention relates to conpounds of for nul aaﬁ\l@ 5v\here(y
R1 R'ds sebctsdfiom Siraoncrpans geRamex)dreglyl Sriatiksnyl, Cosallynyl,

ﬂF{E&ﬁrPt]\Pgl%lk ah&é{noyl?&,']\ﬁﬂ% ?QEM 20&%53@' df,‘lysﬁllébxycgbonyl

ano
carlNcN:.lYl@I hggmopqu})lgthrﬂg R’ gjay bg pktgmlgl}y @(%ptﬁgted on carbon by one or

mo I{_lgllaﬁcﬁ%'ﬂé}g ¥t 3 Hé?ero%cl? &ﬁ%ﬁ aﬁdNPIaﬁ'Bfé%y@lLlﬁ’dltr@gen may be

ere eteroc erei n RL may
optmpztllycmbdtllnyedsbybsgrpumfteéemttedrfrouaR on by one or m)r e R6;

?rg 5%"?61% Ll ffon% ﬁ’a% qlltper§Jn %‘(‘lwfgﬁr § %'aﬁ’)%ﬁ?%arb%% rBercapto

St tut
Suhﬂla@bﬂuﬁ &deb ﬁz@ikéﬂl}’b @ RIkynj CakaRS %rselkarmd'é [&millmmﬂyxy,

ed fr ydr. . h
M Grefh iR R ER B e e PR By abion
M]\QC}@zilkyl}zcar@n@@,|@qgﬂkj718((ﬁ2wﬁﬁblln)aﬁ§/0 t0 2, C1.salkoxycarbonyl,
N-(Cyealkyl)sulphamoyl, N,N-(Csalkyl),sulphamoyl, C;.salkylsulphonylamino, carbocyclyl

or heterocyclyl; wherein R’ may be optionally substituted on carbon by one or more R'%; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'?;

n =0, 1, 2 or 3; wherein the values of R’ may be the same or different;

R% R® R and R are independently selected from halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.salkyl, Cysalkenyl, Cacalkynyl,
Ci.salkoxy, Cy.salkanoyl, Cy.¢alkanoyloxy, N-(C;alkyl)amino, N,N-(Ci.salkyl),amino,
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G - al koxy, G - al kanoyl, G - al kanoyl oxy,
N- (G -6al kyl )am no, N, N(GC -6al kyl)2am no,

w@eogakdoanoyl am no, N-(Ci -6al kyl ) carbanoyl, N PCT/GB2006/003978
N-(Ci . 6al kyl ) 2car banoyl, C].6al kyl S(O a wherein a is 0
to 2, G -6al koxycarbonyl, N (G .6alkyl)sul phanmoyl, N
N- (G - 6al kyl ) 2Sul phanoyl , -@0-6al kyl sul phonyl anmo,
carbocyclyl -R 19- or heterocyclyl-R 2 1-; wherein R2

Ci. 69[3&0 i §REN g&@@q)k%b%oﬁ@@hf @ Eﬂfylﬂ&‘x‘baﬁﬁ)yp 0t kaasdoy,

ituted on carbon OZmone or nore R8; and wherein

wherefm mocto Re€enleyxeppondoifi(Gi-sadyRriphmoY ko ety t hat
N, Nr(b ﬂ?@gs }Eﬁ{mgﬁ ep 6tafk9lf§§‘llpiléhy§dﬁg§5 Ich b &RIYPYr [RtB6QUR1; wherein

sel’ect e from cyano, car boxy
RS, R BbaﬁTd)H 1n@'mnql@}atly ok gihriangy be @o%]ywyh%mute@ncarbon by

" ty that nit a
o B KRR P ELAACRRRIE M o A ey i iy

be optiottadly ydisiituted by Ia@rcmpcsclyctb@/from\my ein R4 may be
1 1%
angi oRe 'rliefl)’ R a'?nﬁtli it Ergit g%hggl%ﬁg{éc@d fr%‘%:l%élkﬂ%miﬁ%l@oyl

sai cont ai ns
Ci. 6m1hjzleﬁlphdnlytaC1 mlkmp@ebvnyhyarbanm@,w{ﬁlashﬂcyl)@dmtowt ut ed by

N, N?FC? Fagk}ﬁsgs g%oy hdea%yg,x eany:a}l%;yﬁ%rbon drb%nzc'o?/ &%&)%g gflgu?}{ﬂoﬁgﬁl Wherein
R’, R%mébm 3OandSREI’f iﬁh@ﬂﬁ@dnﬂy QX eck yiher 102y ﬁfacbpnemgl]y substituted on carbon
C2- 6al ké C ~al koxy, G “~al kanoyl, - al kanoyl oxy,
yq{‘ro(ré‘or% I'kyl )anmino, N, N-(Gi.6al kyl ) 2ani no,

G lﬂabﬂfﬁﬂ’@yﬂe&ﬁﬂe@&ldeﬁilyl\ée(eaed Brehikhalg, At bamaybydroxy, amino,
G . 6al kyl S(O a

whe 0 2,
cartGE AR URY BB U PR oYL Gy § SirsEn G PRy N o,
C.cafkahdsy 0, %ﬁeaneima@w (C1 GAlkyI5tnkiivd, SO QAN B,

carbocyclyl or eterocyclyl wher

Cr e in Nyt SERAMGH, FAH S RSB e AR

whedlfl a‘M’@fo@ 0 afkoxPdafboR§l RLES YAt IsulpRMAILNS an - NH

moi ety that nitrogen optionally substituted by
N, Na@gﬁ%éﬂ)@é@@@@é‘dcf @Bﬁlmﬁrbony lgmino parbpeychyl gF %em%wéilewh?rem

RMEQ‘SRW%ddéEl d@lfltlyF%):f TS nidyBe %ﬁﬁ@laﬁy’ sﬁisﬁtﬁ%ﬂ @R "carbgiﬁby &% or

2 are independently selected from hal o,
moneiR' f;@nd whermio, if saiddretergeyclyhsanéinscar-NBx poiesathpEsggen may be

C2- 6al kenyl ,
opt@aﬁ@aﬁﬁ&ﬁﬁu‘cfﬂ%@ (H)‘gé/ %fiecgd ﬁ%ﬂ-l f{a1 kanoyl , Cral kan oyl oxy,
1ﬂaleklydi Jrambal, mNpMy@@, hydroxy, trlﬂuoromethoxy, trlﬂuoromethyl

amlRlc_) (Cérbo l )c‘ér"ilw%ag)éfxgérc + l@ﬁ%ﬁﬁl% 1{1]%}&3(1 ﬁl)sl,zm%tP%xg eth?xy, acetyl,
aceﬁb(y,ﬁﬁétk}}lhrﬁiﬁ'lﬁ)) dl)&ldmmeldlmethylmnﬁlot dletﬁylaﬁmo N—methyl-N—ethylamlno

kox Kk
SR e S SR LR D G e
J\T,I\C@iéihsil’éﬁﬂbhmbyl @V—n&bﬁiy&?@ﬂly}déaﬂbarr;]dyh efieﬁiyﬂtgﬁﬁ gthRBhio, Iﬂlkfh}muﬂ)hinyl,

I.ndependent er eotl nal |y
eth}élﬁ}églilwlu‘?%séf GWYL?E:\]PE‘HW q%ﬂ’f@"%‘?ongg PLOREATOONE NG wher ei n
N-1hécthy‘ii§ilﬂ1aﬂﬁ§lemw¢§u)ﬂhalﬁ6ﬂt RiNginRihytshiphari®il &0 W-didtaglsulphamoy]
ntro

or N-Imethy N—ethyls){llphamoyl and

RY and R* are independently selected from -O-, -N(R*)-, -C(O)-, NR>C(0)-,
-C(O)NR™)-, -S(0)s-, -SON(R>)- or -N(R*)SO,-; wherein R*, R*, R*, R* and R* are
independently selected from hydrogen or C;¢alkyl and s is 0-2;
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be optionally substituted by a group selected from R15
; R7, RO, Rl1ll, R13 and R15 are independently sel ected
wo e@mo@o4bal kyl , C - al kanoyl, G - al kyl sul phoPg1/GBZI06/003978
al koxycar bonyl , carbanmoyl, N ((C.6al kyl)car banoyl ,
benzyl, benzyl oxycarbonyl, benzoyl and
phenyl sul phonyl ; wherein R11-R9, Rl11l, R13 and R15
i ndependent |y of each other may be optionally

SURSA{L LRl (Riln @ﬁ{ah&l" CQXalQJﬁo?lr C[T% 18/1s®bBony] R 4alRte) cRbényl,

are independently sélected from nitro, Yano

carbpmelyl oMy C1-eahiy Rearbasnayh Y- (Cc@}waﬁ%mmoyw%%t nzy
benzéw %ﬂ%gﬁiylsulp@onﬁa' kyl, C2-6al kenyl, C2-6al kynyl

alkanoyl C1- 6alkanoyloxy,
orapha(rmace@acauway@mahb salt\thmcegt i -6al kyi ) 2am no,

N 1 TERE AT Ruerloh Sy B R GRUP R Rhula () vheren:
R' lﬁseﬂ@te’gl fro@i hydacbgcmmyd@xh@nyho, nN.rc(amo, Gadaﬂg‘/l, ﬁsmllpimahﬁybalkynyl

cflpd MRS DOSHG Y R BB

C1 6aibjzlsﬂptmlntflﬁmmb$6+mam®nbd@arboaydbd or Bp-roerabeod hm@:yélylz wherein

i,d he eroc copt.al
i e siheeiBy En kgt By msieRh ShERndPratisy by
hetea)cgélpmn&ﬁis af t}e[d- hoietn tﬁﬁk&itrdgéﬂmlays bs epteatlpcsubsturediay Dgroup
I 4& gyano, hydroxy, trifluoronethoxy,
se e?tF P& omet hyl , ami no, carboxy, carbanoyl, mercapto,
SUIR3 adrRY hre 1rﬂﬁpémylbntlye;bléytbd frmﬁthlyopo)gen amb qmyo, cg@®t Wydroxy,

i, UG RSP IRRERYs SN, Eniote) Caeaky i faiiony.

Ci. 6%«5@ b}’éa‘ll@ﬁ@ﬁr@lysblkadﬂiyﬁkb —S@lrébﬁtm)é’rhmo N,N- (C1 salkyl),amino,

rret I car bano et hyl car bano
xeﬂkwl I%YMHS%FBW N, ﬁ%@%ﬂ lfsﬂ)zeﬁrba@%% (Gtlgy1S(0)a
whe@ﬁ Q}él ot |2Ebl Jé}idoxycﬁmaﬂﬂ'ls}ﬂ(@ Eéa[k)_(ll)sul

et hyl sul phonyl , net hoxycar bonyl’, et hox carbonyl

N, Nf(pmﬂlﬁ?f)h%‘@nhélﬁaﬂo%(cl M@DH&(@I&PM‘Q\#&VW pgino,
Ci Gﬁkﬂeﬂﬁﬁ@ ﬁféi%oﬁ B?H@(/lel-k” NorHefd &by Rl?likph 3Rin R and R®

:and 9 and R21 are 5.
mdqpn@@p@w@feqach vth@“emaefdate@ﬁtmaﬂmu@ltutedNQRM)m by oig(qymore R°; and

whe_r%lg %@g@ocy%l%r@lﬁg %ﬁ%ﬂ F@get’?@ ﬁl%gﬁ%@ﬂmal

subsitimdabbnajgnmb;elsmldéi@neﬂg from hydr ogen or Q‘alkyl and s

i - electe

c1 A IR BRORORS “Eho b Al ity haleli Yatom
Croblkqriayt, %((K yalkdpaibamoyl] V, W41y 1)26611)4115?6}’) 2 sidkoryyhrbonyl,
carbgﬁ)g@:()g B?btgrﬁ%? X‘xhe?gltkl) ﬁlﬂ Xllay bg Sp 1200 Xllly su%dututed on carbon by one or

more R'%; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be

oxycarbonyl,

optionally substituted by a group selected from R'';

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cy_galkyl, Cy¢alkenyl, Cy¢alkynyl, Cygalkoxy, C;.salkanoyl, Ci.salkanoyloxy,
N-(Cy.¢alkyl)amino, N,N-(C,.¢alkyl),amino, Ci_galkanoylamino, N-(C;.salkyl)carbamoyl,
N,N-(Cy-galkyl),carbamoyl, C.¢alkylS(O), wherein a is 0 to 2, C_galkoxycarbonyl,
N-(Cisalkyl)sulphamoyl, N,N-(C.salkyl),sulphamoyl, Ci.salkylsulphonylamino, carbocyclyl

or heterocyclyl; wherein R’ may be optionally substituted on carbon by one or more R and
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or a pharmaceutically acceptable salt thereof. In
anot her aspect, the invention relates to conpounds of
wo oromok®4( 1), wherein: RL is sel ected from hydr@reB2006/003978
hydr oxy, am no, nercapto, C - al kyl, C2-6al kenyl,
C2- 6al kynyl , G -6al koxy, - al kanoyl oxy,
N- (G . 6al kyl)am no, N N-(Ci26al kyl ) 2am no,
G . 6al kanoyl am no, G - al kyl sul phonyl am no,

wheé’euﬁf ERARGERE HALBRENCIYINIR metD tHFPATREE@tniiedcipaatl Y | ;
wherein R1L may be opti Qnal |y substituted on carbon by
subsgingeddyy arspup RBCted fi@mikerein i f said heterocycl yl

coptg, 5% 85 ke M %lﬁ(estotﬁﬂts nﬁﬁl bt 8RB EBYdiEErent;
opt| onal su stituted roug sel ected fromR7; R2

anB’ R, Br en@emrignﬂs’éple@@% o hal Hirercy@on hydianp,

amu{ryé%%rgo é’a%‘a%il B'F%%rro&l)f% é@ﬁ%ﬁ%ﬁl ga a?g?f ﬁlgélx?ﬁ@ﬂlkynyl,

Ci. 6mo>ﬁaCkapﬂothyl CCEl-salaaﬂow}oyy, NB(@\lahlkalh@sﬂho WéCk@ﬂ@if)b@ﬁm,

ALY TP S AR s

wheNu(ﬁ]H)ﬁale@i 5)alkomydaﬂnmyjN -(Ci- saﬁzal)kmblﬁ(r@)'h wherein a is 0

N,N5 I@( @ﬂﬁygésglpgg g@g{a . %ﬂgiﬁ%lyﬁl‘n(y%n(l%a lcall%ogy%ﬂrll Brm%wgcyclyl\lwherem

RS, R, R a)ld Rt ﬁdepﬁﬁdidnyly Bf,ld:apln othytl haynbenaptionally substituted on carbon by
dhal k I b R
one Rty A I PRes el YRR Sl RIS mey
be ogﬁor@ﬂyz Eub@ﬁﬂa&ﬂ bl_ma)grdl@ selpétedfiah [RY’;substi tut ed -on carbon
e 0
Y 7 B B R o R BN ERh Reketee B o Ciclnoy

Ci. 6511&1&9?1%11&1\( Cs SHn& datb g, bafbaan@n qmml%alkymaaﬁnfoppm R9; R4
is selected from c¥ano car boxy car banpy

N,N¢§1. G‘g‘{y@éﬁ qtmoyéj)ee%x Wﬂ%ylloxy@r il lpgm] and pheny?ulphon}x wherein
R’, N 'RQ g dﬁ}dlkcaﬁl@%d’énﬂy bF éﬂcl{ GtheORyked apﬁﬁﬂd'lg%ﬁ&yituted'on carbon

oxycalrbonyl, carbocyclyl or heterocyclyl; wherein
byoR@rnﬁyelBe, optionally substituted on carbon by one or

Mo IRa RGP ax%riﬁ’d ?ﬁﬁ%ﬁlﬂeleﬁte& fofh BARY ﬁﬁl%cé/;fahé” Iy&x%% A,

an - NH noi et trogen may be optionall
carbgtsm@anb@mmeldmwamo g;ukpbgn@él(“eaalléﬂl Crotieril, G- 6akk5nylsC: salkoxy,

LB, SSALBIE 8D BIEROL (RIS 10,
Cr.c@RaBlokumy - (Gfﬁzalﬁélcwayl MN-(@awmmarWymma}kyIS(O)a
Wheg%a fs,@?n&kgxééﬁox%&%?nﬁ hg ﬂg)l)nlﬁpha%o%

N, NNC( @lkyﬂi}@uﬂ@)bl)loﬁ[ ﬁaffaﬂcy'lsulphbﬂy-le(nﬁﬂe Gaidbkysic)y2 oaldiaogyygly]; wherein
o BB T BTN Bk e TR R o
moreR! § ahdayhaeih prattiteandcpely] @arabeay VM moiety that nitrogen may be
optionally substituted by a group selected from R'3,

RY is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
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or heterocyclyl; wherein R5 may be optionally
substituted on carbon by one or nore R12 ; andwherein
w0 poogairm4het er ocycl yl contains an -NH noi ety PEEGB2006/003978
nitrogen nay be optionally substituted by a group
selected fromR13 ; n =0, 1, 2 or 3; wherein the
val ues of R5 may be the samg-or different; R6, R8, R10
and R12 are independently selected fromhalo, nitro,
N-m6H @ﬂpha{?ﬂ@[ Wé‘thylﬁ(l’ﬁ oyE WM@M@thﬂ@ﬂlﬂI@ﬂieyﬂ NNIE&@@I@ﬁl@hamoyl
enyl, C2-6al kynyl, G -6al koxy, -
OfNaPﬁgﬂd‘ﬁ'Pt yl@ﬂph?’étll%br@éQI oxy, N-(G - alkyl)anino,

”(an 1@%@&&3&%&& se&te@ﬁbmmié&%@%- NN(EP)-~-C(0)-,
) car banD N-(C J( ZC% anDyI 22 23 24 P2
-Na% R P O PO SN B ar o 56 Yhérein R, R®, R, R
b I

andg «ﬂ%%xﬁ%& P%’E%lk ?%r#&n%&& gg‘?} O}&F‘h e%lig r’0 ozcycl yl;

wh& ek peliRezd ﬂfesn CRadkyA sﬂk@ovﬁ @eﬁé@éﬁ@kﬁlpwlo@ﬁl calipkycarbonyl,

I

OB S G BN ORI B AL Oy,
benml ankil-ﬁherryd:siu@hynylhat nitrogen nay be opti onal 'y

bst i fy d ected fromR15; R7, R9, Rl11,
ora g %‘maceé‘ f@g éleg%b éggglﬁ?ektly sel ected from CI 6al kyl ,

ClPasikiklamnaides ofdhe varidbld golps hmtylhcd i@iforGaillk@xare as fotowys. Such

vl GRS s oy PP gy 1 BB iesR PR AyimS G enyaginent
deﬁmdlemﬁﬁwrswmmwﬂer wher ei n R7 R9, R11, R13 and R15

| DHERRTESR SR CELI Y RS LSRR, et .

galk I)zammebdﬁﬂ@eid@ﬁ tnhdy b @pa6itafidl sibstiited ah Qarbbi by Ene @ YEROR; and
ydr pxy, am no, carboxy, carbanoyl, mercapto,
wheggin Bhis®gl?t | C1- 6al kyl,  C2- 6al kenyl , C2. 6al kynyl ,

G RakdAilkosy &Iakﬁﬁ@mbere@carﬁédyb@n oyl oxy, N C
aIk rjamno, d yl ~am no, Ci -6al kano ﬁamno

is. GIRPIRY f‘?@a@lbal#bly - 6ailf0w PG -> gagnbprepzame

G Y, T,WMgsgin ais 0to 2, G-
a|ﬁ{$§y¢éa6%1§g%| %( -6al kyl ) sul phamoyl, N N -

aI IRyM%ﬁlmﬁhlbﬁi@gilcarb@yﬂYéI kyl sul phonyl ani no, carbocycl yl

YV amiyierein R14 and R16 independently of
eac ﬁ]gé y i)jgeloptl onal 'y substituted on carbon by

on@\ @YClrmltkEl R17 ; and wherein if said heterocyclyl
S AR, - -NH noiety that nitrogen may be
opt [ onalr F subst ituted by a group selected from R18;
RLR' |1ssclsse]k91c3t ed fromhalo, nitro, cyano, hydroxy,
trlg{jluoo hox t.rifluor th m no. carbgx
555 ff; mgrrncéetP%I met P’S’h grl 110 ()é hox r%solprofpgﬂ1 cycﬁoﬁébpyl and
N, Neddnbihydgmiret hoxy, acet yI
R! is isopropoxy or cyclopropyl.
R! is methyl, methoxy, isopropoxy or cyclopropyl.
R! is selected from methyl, methoxy, isopropoxy, N,N-dimethylamino, and
cyclopropyl.
R! is isopropoxy.
R! is methyl.
R! is ethyl.
R! is selected from methyl, ethyl, propyl, and butyl.
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acet oxy, nethylam no, ethylam no, dinethylam no,
di et hyl am no, N-nethyl-Nethylam no, acetyl am no,
wOoReenkpphcar banoyl , N-et hyl car banmoyl , PCT/GB2006/003978
N, N- di et hyl car banoyl, N, N-di et hyl car banoyl ,
N- et hyl - N- et hyl car banoyl, nmethylthio, ethylthio
nmet hyl sul phi nyl, ethyl sul phgnyl, nesyl,
et hyl sul phonyl , net hoxycar bonyl ,
et h%éele&&pﬂaf&d\hmm @%@@H@MO f.hyl sul phanoyl ,
N, N; |nethy sul phanoyl , di et hyl sul phanmoyl or
I\I-Retsﬁmt ®Yet hyl sul phanoyl ; and R19 and R21 are
egec;)@ls&%@a Sehae?stﬁﬂrélﬁlem%@m@li o ect bond, -0,
@) -N(R23) C(O) O)N(R241){ -S(O
s@elmet@@ym hyrogew;, kele) i and Gheka v RPaY bmmonally
] 8 from hydr ogen
S“bsméa%%ﬁ@%@ D A A A AR T om G -
aI IRy is,selgrted fibte dipidnplen, @hloroaﬂqup,ghybrphgntyq and trifluoromethyl.
l%ggycarbonyl carbanmoyl, N (G .
6aF‘kyI carbanmoyl, N N (C . 6a| kyl ) car banoyl, benzyl,
beR2 isl Gixalkys whayih R meryzbe yticmatly prvstipied oh phrbory by onsror anore R,
andggle maoeu |caIIy acceptable salt thereof. Particular
Mads™ ot %%e vari abl e groups contained in formula (1)
ar & asd Rodrb dspen8ertly svladiedBormhydibgenliBad nitvd) eyano, hydroxy,
of .t he

a3 B Bt ke PP B B F et GBS L
Cs8R6:8¢ Cealkhn®m G _salkindyloxtl X-al kakyl)andind,-NFroasadich 1),amino,

CrRPOBENGIN Ve arly Deberri A S o bR isy Lo ns (e o

wheF@n a &Mdo W‘i@ﬁsﬁlkﬁxﬁ@rboﬁylhﬂl(gl saly)bdpHanroyRl koxy or
- 5- nenbe&gd carboc%glyl IS sel ecte

NN g4Rylphamayly e tsghom it P@BO%Yﬁ]ryggcyET Yaterogyplyl-R'~

whefdin RBAIR? ifdepbrkicfiy JﬁQ&'h ot thay b3-opti SHRITY §tib@ﬂtuted on carbon by
carbocyclyl . "Rl is N NG -6al kyl) 2ani no. Rl

one on mgeg By 1id vApreing if sgid Jpaqewyyclylmn%s & N ROIKYy . thimﬁﬁogen may
be of){%ﬂ%ﬁ& %sﬁt‘i&ﬁ‘b%‘g’i’éﬂ selBEDRIM ROt i f 1 uoroet hoxy,

so ropoxy, cycl pyI , and N N-di met hyl am no;
and R” are 1ndependently selected from hydrogen, halo, nitro, cyano, hydroxy,

amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cysalkyl, C,.salkenyl, Ca.salkynyl,
Ciealkoxy, Cisalkanoyl, Ci.salkanoyloxy, N-(Ci.salkyl)amino, N,N-(Ci.salkyl),amino,
Ci.salkanoylamino, N-(Cy.salkyl)carbamoyl, N,N-(C;.salkyl).carbamoyl, Ci.salkylS(O),
wherein a is 0 to 2, Cysalkoxycarbonyl, N-(C;.salkyl)sulphamoyl,
N,N-(Cy.¢alkyl),sulphamoyl, N-(Cysalkyl)-N-(Cy.galkylsulphonyl)amino,
C1.salkylsulphonylamino, carbocyclyl-R!*- or heterocyclyl-R?'-; wherein R? and R®
independently of each other may be optionally substituted on carbon by one or more R®; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R°.

R? and R® are independently selected from hydrogen, halo,
N-(C.¢alkyl)-N-(Cy.salkylsulphonyl)amino, or heterocyclyl-Rzl—; wherein R?! is a direct bond.

R? and R® are independently selected from hydrogen and halo.

R? and R? are independently selected from hydrogen and chloro.
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Rl is isopropoxy or cyclopropyl. Rl is nethyl,
nmet hoxy, isopropoxy or cyclopropyl. RL is selected

wo comosmthyl , net hoxy, isopropoxy, N, N-di met hyPEniGBe06/003978
and cycl opropyl Rl is isopropoxy. RLis nmethyl. Rl is
ethyl. R1L is selected fromnethyl, ethyl, propyl, and
butyl .RlL is selected from-@al kyl, G -4al koxy, and
cyclopropyl. Rl is nmethoxy. Rl is cyclopropyl. Rl is
N, P g et d?a/lnasgeﬂ@em@%ew&emrﬁﬁ&&gge‘nr 2B oo BRomd)al o,

nitro, and ,“wherein be optionally
N-msﬁhbls%mqarlémmmnémomﬁhw one or rmre R8 : and wherein

R8R“ﬁﬂ3ﬁ')'a%dRR?sHﬁ/ﬁto?€ﬁ ected from hydrogen, chloro,

fluoro, brono and trifluoronethyl. R2 is halo.
ROR? §@0a¢4n3le inhwhregen. R2 may be optionally

substi tyd 3 5 [
R8 is hﬁl %ghgg) %B%ngtrke gg%e e{r:?tS ?/Ct%de cth 2@6 eslélr%lo’
cyaﬂmny(@g@ﬁkyl)hM-l(@,salkylsulphorryibammo Gyeadlkyk (C1-cakiy DadN-SEdr-boxy,

N(C lg@l ’kaé% h?tn%g%%gtl?k %rQ ng?ﬁ/ gl’bﬁ (c;b(tuﬁll @/Lubs 1t&ted on Icarbon by

one @ﬁaﬂel&ﬁnﬂﬂmB isMalG; anda#zl’ney@aﬁf nea bchd
I\I- §:1 g gl ) 2am no, C al kanoylam no, N C
1598 % oyl , N, N- (G - 6al kyl ) 2car baryl |
ClRé@IHa)d S(O a wherein ais 0 to 2, G-

N R ot g L SR ress o
s(opzaﬂ(@gam}ll ]-R 19- or heter ocyclyl-R 2 1-; wherein R2
23%553135? gg q\gml yw 0?}"213%%11 ¥ %%go t}'lﬁﬁ%?llgxzt on

carboh b§ 8h&lordre RO eI RGO NAIS] M8 vaRreilNkH 1§HJlbthy t hat
ni tLogen rraé be opt| onal |y substitute

R SAXelpeiet Bt dloesn, ARlare b SIS AL T NG
Nerde Y IVRY AL REED, altBh&phdlidor 0, cyano, hydroxy,

R? is (CH3):N-S(0),-N(CHz)-.
R? is N-methyl-N-mesylamino,
R? is morpholino.

R* is Cy.ealkyl.

R* is methyl.

R’ is halo.

R’ is fluoro.

n=1,

1 and R* are independently selected from -O-, -N(R*)-, -C(0)-, -NR*)C(0)-,
-C(OIN(R®)-, -S(O)s-, ~SO.NR?)- or -NR*)SO,-; wherein R, R, R*, R* and R* are
independently selected from hydrogen or C;.galkyl and s is 0-2.

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

R! is selected from Ci.salkyl, Ci.salkoxy or 3-5-membered carbocyclyl;

R? and R® are independently selected from hydrogen, halo,
N-(Cisalkyl)-N-(Cy_salkylsulphonyl)amino, or heterocyclyl—RZI- ;

R* is Cy.ealkyl;
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am no, carboxy, carbanoyl, nercapto, sul phanoyl, d -

al kyl, C2-6al kenyl, C2-6al kynyl, G - al koxy, G -
wa@bkdoanephy al kanoyl oxy, N-(C.6al kyl)am no, PCT/GB2006/003978

N, N- (Cl- 6al kyl ) 2am no, Gi - al kanoyl am no,

N- (G -6al kyl ) carbanmoyl, N N- (G . 6al kyl) 2car banoyl

G -6alkyl S(Oa wherein a i-360 to 2, G -

al koxycar bonyl, N (G -6al kyl) sul phanmoyl, N

N- pF s8alky”~ul phamoyl, N i- al ky

- N-~17al kyl sul phony~ani no, Gi - 6al kyl sul phonyl ami no,

capbdéycl yl -R 19- or heterocyclyl-R 2 1-; wherein R2

ang2iR3, | ently of each other may be optionally

sugsﬁg%g?%gggﬁgcar bon by one or nore R8; and wherein
or a pharmagedticrdly acespipbleyshlt therephi ns an - NH- noi ety t hat

ni . ' | '

e BPER MR SR R thEhbl Bigk B I MR of ot
(D) (45 dopiceyidiersgesbové)atisyein:

N (Ci - 6al kyl)-N (G -6al kyl sul phonyl ) am no, or

he e}so(g?@%}f}z’R 2 1-; wherein R2 1 is a direct bond. R2

anit’ Ral Rt &e inddgpéadigntlegtedsom hydrdgdorandhhlpdr ogen and

hal,. d R3 are independently selected from
hyh‘rbsgcg%algﬂld chloro.R2 and R3 are independent!y

seReéattath; f rom hydrogen, fluoro, chloro, brono,
N- net hyl - N-nesyl am no and norpholino. R2 is halo and

R3%s>hydrogen. R2 is chloro and R3 is hydrogen. R2 is

or a?ﬁér&ﬁ&uﬁéalfﬁa’dwp&b&fﬁlt #3rdog hydrogen. R3 i s sel ected
rom h%dr,oge hal o

; ,, cyano, . . .
N- (EFretsEs I pithe el PearipENRER 5 BRRv i @ eymeappg g formule
@ (bFiepfaddiiet i dbob)DidreiN( G - 6al kyl ) -, and
het erocycl yl -R2 '1-, wherein R3 may be optionally
suBs 15 g gmethoRya iBBIPRY BRI e RS : wherein RS

| s phgh PR AB¢hdebssitR sBRctdd frdmAy@8BR&h, 1ol chidy,HrOEEN.
R3 1s halo. R3 is sélected from

N-mghy EV=-ngesy legaine aqd @irpiedingy | sul phonyl ) ani no and
( Cig# é‘t}ﬂ/QZN‘ S(O 2-N(C1-6al kyl)-. R3 is selected
fromheterocyclyl-R 2 1-, wherein R3 nay be optionally
sulBSis flusrss@ndn carbon by one or nore R8 ; wherein RS
IS nh__af;o; and wherein R2 1 is a bond.

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 Cy.¢alkyl, Cy.¢alkoxy, 3-5-membered carbocyclyl, and N,N-(C;.
salkyl),amino, wherein R! may be optionally substituted on carbon by one or more RS,

R? is selected from hydrogen, halo, nitro,and C;_salkyl, wherein R? may be optionally
substituted on carbon by one or more R®;

R? is selected from hydrogen, halo, cyano, N-(Csalkyl)-N-(Ci_¢alkylsulphonyl)amino,
Ci.galkyl, (Cr.salkyl);N-S(0),-N(Cy.salkyl)-, and heterocyclyl-R?'-, wherein R® may be
optionally substituted on carbon by one or more R%;

R*is Cy.ealkyl;

R’ is halo;

R® is halo;
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R3 is selected from hydrogen, chloro, cyano,
trifluoronmethyl, (CH )2N-S(O 2-N(CH 3)-
wWORWHIPUE N- nesyl ami no, and nor phol i no. R3 i s PCT/GB2006/003978
(CHs)2N-S(O) 2-N(CH3)-. R3 is N-nethyl-Nnesylanm no, R3
is nmorpholino. R4 is Cl-6alkyl. R4 is methyl. RS is
halo. RS is fluoro. n =1 -17R19 and R21 are
independently selected from-0, -NR22)-, -C(O -,
Q{O) -C(ONR24)-, -S(O5-, -SE2N(R25)- or
526 ) SO2-; wherein R22, R23 R24, R25 and R26 are
pofm Bk P‘}d sel ected from hydrogen or G ~alkyl and s
|s n@12. Therefore in a further aspect of the invention
there is provided a conpound of fornula (1) (as
oraahqmmeqeeacaﬂéra@qptaabévléshemér ein: RLis selected from

an gh%%ﬂfs}@ ina, @{e 3 ot tl% 1§veﬁﬁm&% 6 (8¥RQLY Smound e formula

R3 are in ent y sel ected from hydrogen, hal o,
(D) (»4 depicwd hkrgin-ako @) ediekoj: sul phonyt yami no, or

h engs%gl\é&gé' thﬁ hettyl; mggoﬂystr@uoxgﬁtlgl?ﬁéi 0 rtok)gxg}l:' l@%r/c‘?épré})yf, ahd

rect” bond; “or a
NNalamﬁmlabine, salt thereof. Ther efore in a further aspect

PORE isleMUe B alEL Sk, RLAK a5l IO IROURloR ety

eted er ern a erern
Ci Réad skkemyd frsﬁ }azrlnnglS chios, tyuiegefluenmbtityls éitrém}éa((?)f-bf(ﬁ:ﬁs) )

N—me%flgj/{- = ylamlno ando rhorp oﬁn% G-6alkyl: RS is halo;

R* is methyl;

R’ is fluoro; and

nis1;
or a pharmaceutically acceptable salt thereof.

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

R! is selected from Cy.¢alkoxy, wherein R' may be optionally substituted on carbon by
one or more R6;

R? is selected from hydrogen and halo;

R? is selected from hydrogen, halo, and heterocyclyl-R*-;

R%is Ci.salkyl;

R’ is halo;

RS is halo;

R?! is a bond;

nisl;
or a pharmaceutically acceptable salt thereof.

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

R! is selected from Cialkyl, Ci.alkoxy, and cyclopropyl;

R? is selected from hydrogen, halo, nitro,and C;alkyl, wherein R? may be optionally

substituted on carbon by one or more R®;
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nl ; or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there

wo goopoevisded a conmpound of fornula (1) (as depPCr/6#2006/003978
herei n above) wherein: Rl is nethyl, nethoxy,
i sopropoxy or cyclopropyl; R2 and R3 are independently
sel ected from hydrogen, fl-a8ro, chloro, brono,
N- net hyl - N-nesyl am no and norpholino; R4 is nethyl; R5

I S RP lUBl@ed BBE HYdrogn, hale] cyand) iZ‘«G(U‘f'@eﬁl@}'ﬁl}Nf(@|1uéaﬂlkylsulphonyl)amlno
acceptabl e salt thereof Therefore in a, further_aspect

1t e itk SN Nyl #dditeensyety! %onﬁvélalﬁal Ryfmay be
glgeegnlﬁgggﬁn above) wherein: Rl is
ptl&&?;gglgétl%u&l&)rdg%?%b%g* - al koxy, 3-5-nmenbered
syetly; and N N-(CI - 6al kyl ) 2am no, wherein R1
rmksggn Rptionally substituted on carbon by one or nore
'S selected from hydrogen, halo, nitro, and
C| Rbadleld;, wherein R2 may be optionally substituted on
NPy one or nore R8; R3 is selected from
hy ogen’ hal o, cyano, N -ealky -N
ClREhiskpbsdjaphonyt yam no, G - 6al kyl, (G -6al kyl)
2N- 8_(10)2 N( G - 6al kyl) - andheterocycl yl-R 2 1-,
whérei’n R3 maybe opti onaIIy substituted on car bon by
ora@hanmr:eummlsrda&ptdalbsaktﬂ@keoﬁal kyI R5 is halo; R6 is
halo, R %q? chm ndp 0 thé verto, %re any one
phd? AR El??pg%l )}’eé%veé'ﬂ?rélgfeéer I? P%ereo? ETEPSIE™
of tige Exarriptbebr aﬁlﬁmﬁheeﬁﬁcaﬂlhecdepmblemlonheﬂeher e is provi ded a

\(,:mo é‘? der ggpect of rgue mvegmgn &)re erre cgr%%gu%dp St e angra%\ﬁea}e any one
of:
N-{5-fluoro-2-{[(LS)-1-(5-fluoropyrimidin-2-yl)ethylJamino}-6-[(5-methyl-1 H-pyrazol-3-

ylamino]pyrimidin-4-y1}-N-methylmethanesulfonamide;
5-Fluoro-N-[(1S)-1-(5-fluoropyrimidin-2-yDethyl]-N*-(5-methyl-1 H-pyrazol-3-
yl)pyrimidine-2.4-diamine;
5-Chloro-N?-[(1S)-1-(5-fluoropyrimidin-2-yl)ethyl]-N*-(5-methoxy-1H-pyrazol-3-
yl)pyrimidine-2.4-diamine;
N-[(18)-1-(5-fluoropyrimidin-2-yethyl]-N*-(5-methoxy- 1 H-pyrazol-3-y1)-6-
(trifluoromethyl)pyrimidine-2.4-diamine;
N*-[(18)-1-(5-Fluoropyrimidin-2-yl)ethyl]-N*-(5-methyl-1H-pyrazol-3-y1)-6-morpholin-4-
ylpyrimidine-2.4-diamine;
5-Chloro-N*-(5-cyclopropyl-1H-pyrazol-3-y)-N*-[(18)-1-(5-fluoropyrimidin-2-
ylethyl]pyrimidine-2.4-diamine;
5-Fluoro-N-[(15)-1-(5-fluoropyrimidin-2-yl)ethyl]-N*~(5-methyl- 1 H-pyrazol-3-
yl)pyrimidine-2.4-diamine;
5-bromo-N>-[(18)-1-(5-fluoropyrimidin-2-yl)ethy1}-N*-(5-methoxy~LH-pyrazol-3-
yl)pyrimidine-2.4-diamine;

N*-(5-Cyclopropyl-1H-pyrazol-3-y1)-5 -fluoro-N>-[(1.8)-1-(5-fluoropyrimidin-2-
yDethyl]pyrimidine-2.4-diamine;
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Rl is selected fromnethyl, nmethoxy, trifluoroethoxy,

i sopropoxy, cyclopropyl, and N, Ndinethylamno; R2 is
w@edogotwdl f r om hydrogen, chloro, fluoro, bronoPCHGBR@®E/003978

and trifluoronethyl; R3 is selected from hydrogen,

chloro, cyano, trifluoronmethyl, (CHs)2N-S(O -N(CHs) -

N- et hyl - N-mesyl am no, andiser pholino; R4 is nethyl;

R5 is fluoro; and nis 1; or a pharnaceutically

NA-[A%5-8 RE FRb&pe@hidid NOn&ed -5 Thet 2 Mol 8 nicthyd | HLvidier3-as pect

of the invention there 1s provided a conpound of

yDpyuimidinea2.4-diamings depi ct ed herein above) wherein: Rl is
N-{§ @ﬂlsr%tze A ST Gluofiplliiiin. o WIEh ool - B05-HEN GBI D pHe} 13-

~supstituted on car DOﬂ Dy one OI‘ _nore

is sel ected from

mor@l%lj@)/lpﬂnﬂdﬁae& ‘ﬁdiaih‘lﬂe) and and het er ocycl yl-R 2 1-,

@_rrvmg-]\hf P I&Riég]%%ﬂogvrl 1F1J1dm-£${)etk¥ylﬂ<7b ?SI-met E))?vq fx])ylga%cr)l- -{f]lL%

morpholin-4-ylpyrimidine-2.4-diamine;

or a pharmaceutically acceptable salt thereof.

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

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

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

In an additional embodiment the present invention provides a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a
medicament for use in the treatment of cancer in a warm-blooded animal such as man.

In an additional embodiment the present invention provides a compound of the
formula (T), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a
medicament for use in the treatment or prophylaxis of cancers (solid tumors and leukemia),
fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular

diseases with retinal vessel proliferation in a warm-blooded animal such as man.
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R4 is Ci-6alkyl; R5 is halo; R6 is halo; R8 is halo;

R2 1 is a bond; and n =1 ; or a pharmaceutically
waecwepsmbl e salt thereof. In another aspect ofPE€TI6B2006/003978

invention, preferred conpounds of the invention are

any one of the Exanples or a pharmaceutically

acceptabl e salt thereof. |-roanother aspect of the

i nvention, preferred conmpounds of the invention are

any, Qf‘eﬁldﬁfonal:\&mb{)@mfeht tHOpr@sent m{/éntl(nn ovide§ B corhpdiﬁﬂ opfoFmula
am no

D, qpq.gisj@;lfrwglphcguy %qcyggﬁl@lgﬂltﬁl}qr;qg far Hse4n We}manu%gcture of a medicament

fortﬁ'é?fpﬁ@}f}daﬁétfbﬁrb?ﬁﬂbrﬁ mefilﬁve@fféa uoro- N2 [ ( 1) - 1-
oropyrimdin -2-yl)et hyl]-N-(5-et h

In an ko iope bR isnt, e peRSeRFIFYEN oY el Woepof  geghaound of
fomhL{l)a;( (I{, f¥ a ngi;rrng%ﬁgéag%cé_ébta?le sathhEre%pin Y mbnufadtire of FRledicament

ri mdine-2, 4-di am ne; -
for U irr the Gradyictionfos af hntioprol raltlm efifqst mwarmy@p@ri jpnimal such as
N4 (5-met hoxy-1 Hryrazol - 3-yl V6-
(trifluoronmethvDpyrimdine-2,4-diamne; N2-[d6”-1-(
' SIthmatddUpmah am bebidimegt, jHe prgseuthlyqeptlort\jzrov@eghﬁmef@ﬁp cpmpound of

forrwlggg %}%ng ah ?uﬂgzaélg a ceﬁﬁ@l% é&lgl%?reof in the manufacture of a medicament
for us@ i the qbkmllucxmnaﬂylh plo-ddopiyti@efdct iB-aywavm-blooded animal such as man.

N r d? £S-f r rimdin?-

o1 yoengAdpr aRRi, Be e iventionprpyides the uggsf p cpmioupd of
formuld 1), %r & phomapyticatlydtdeptaBleyhl) thbreh fif] thhinabufettufeydf a mbHicament
L L T———
candel i Swhmt-PR¥Yed antthad Yicdz20hraBy! ) pyri m di ne- 2, 4- di ami ne;

In an additional embodiment, the present invention provides the use of a

man

compound of formula (I), or a pharmaceutically acceptable salt thereof, in the manufacture of
a medicament for use in the treatment of chronic myeloid leukemia, polycythemia vera,
essential thrombocythemia, myeloid metaplasia with myelofibrosis, idiopathic myelofibrosis,
chronic myelomonocytic leukemia and hypereosinophilic syndrome, myelodysplastic
syndromes and cancers selected from oesophageal cancer, myeloma, hepatocellular,
pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma, Kaposi’s sarcoma, ovarian
cancer, breast cancer, colorectal cancer, 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, mesothelioma, renal cancer, lymphoma and leukaemia.

In an additional embodiment, the present invention provides the use of a compound of
formula (I), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament
for use in the treatment of cancer, wherein said cancer is selected from oesophageal cancer,
myeloma, hepatocellular, pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma,
Kaposi’s sarcoma, ovarian cancer, breast cancer, colorectal cancer, 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, mesothelioma, renal cancer, lymphoma

and leukaemia.
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L”- CS- Cycl opropyl -1 H pyrazol -S-v p-S-fluoro-
N*rd. S*-1-rS-fluoropy pmdin- S-

wao p@vioydokpyri m di ne- 2, 4-d i am ne; PCT/GB2006/003978
N2-r(iy)-1-(5-fluoropyrimdm2-vnethyl|-5-nethyl -
N4-C5-nmethg | -1 H pyrazol - 3-

yr)pyrimdine-2, 4-di am ne;-21 -
N-IS-chloro™-ird™-1-fS-fluoropyrimdin-I-vDethyllamno
| - 11 &d SRdIRLAR o HintenPHE st Ryéntiod Frdvier ¥ hiefodiof mfAibitide Trk

N- et hyl met hanesul f onani i de;
actiwgy{cguipFiag adminfsiering &ra hast ig nepd ofisugh iFsaiment A therapeutically

effedtfle r&)ﬂohﬂmlcoﬁp&(nd%f @&HM'(I)' or'é‘ﬂﬁﬁfn?&%@&tlcgl‘ly acceptable salt thereof.
yDani i no] pyrim di n-4- N et hyl met hanesul fonam de;

|\|21rE a1 addjtiopalzntbodisresp p pxm;qgl; mygnty)p 'p)‘Cé/ﬂC}W pmethqg for the treatment
of c£ %ﬁgﬁ% llnzﬂﬂ'ﬁ%fng 19} nodt ¥ B SRLBNRL:Rart » therapeutically
ne

effe@w hmonmwf arcdmppundSf fdrmgiadbyfm aphdinereentiselhgdcpptable @Y thaseof.

th - r - S- [ .

4. 3’1?1(%1&/ Aﬂdﬁog%ﬁnez‘fb%?%ﬁ&? Jgg?%ggnpﬂggﬂtf&n provides a method for the treatment
or p@phylwds of d‘dhcaric@ﬁpﬂisilﬁ@dﬁﬂimsmmgﬁ therapduticaliyredfebtive-amons-afe
comRD\Yndhog Ifci>r uﬁa @f ora p%armuaceutxcilly caeptable salt ther%?f

S f[Ill amaddit{bnalfdniboklnﬁeﬁt the pms@pywerltlodlprd\l-ldbs a method for the treatment

or pﬁ){g)F%lﬁ)lg[—s bﬁca&?@%ﬂ? ﬁ%}ﬁr%agd gé{lifaz Ogﬁfaﬁ%rc}fg’?ratéve and differentiative

disopdeay; amlasit IrE@iniaYo@@l@}&nis,&bdpesﬁsaiatcomb eitaembngidriia, atute and chronic
addi t.i on enbo t t he present jnvention ﬁr ovi des

nep]&rspﬁ%\% at Sliorqao?t P% ef(PS)S arferia ef)tﬁ%ﬂs Qe Veases acute and

chr@mﬁﬂaraﬂabﬁm Bdde didedeeadd ochaf dlw@eesaoﬁﬂﬂenm Ivé‘saﬂ@i’dhferhﬁbn ina
addi ti onal enbodi nent  the present Qvent
war@rlgqﬁdag aniga %ﬁb@ﬁ%ﬂ quqrg}nﬁﬁplgm(lqte)rmg@rt egapeutlcally effective

amdilhtadﬂﬁ&:%%?émfaaif|f6‘rnﬁ1@d3@)06r%kﬂh§rn§@étﬁlcilfy&ic6&ftablef Rt thisddfi N
t he manuf acture of di canent for use in the

i AR m addifipnak enboginggat thy pregent fnyenfion piryiides gAegthod of producing an

anu%m&glamffemﬁ amm%odwmﬂav Qih ag % 4R fed o@elma%%em
formula (1), or phar maceutical |y acceptabl e salt

whlcl‘n@nasmjlses gdpyinigiering ta Stuld enifmahayr effectiveanuniofrpecgimpavishaf formula
fnoa[ dﬁ‘tctap LEab e inQkoPr ophyl axi s of cancer. In
@ %%gﬁatl ona Vark E’ment %Oe present invention .
pr dw axdakhtmn@kmimdmbnofthet fesehtgnventien groyidessr method for producing 2
pro-BEo}t glvxla}‘m %‘f %ﬁ@& *?rlqﬁ &1@{: 21% 1&1!;&? u?l%eri o% %.Lch Lfl%gtn{eﬂt said
u re o c anen us
methascbrwmm]ﬂmg aﬂmuﬁemrmg ta> sa1chanmaalrm leffecﬂd/e dmarnmtmﬁ h csmpdundsf
i ment the present invention
o e o ERRGb AR o BERGE
In an additional embodiment, the present invention provides a method of treating
myeloproliferative disorders, myelodysplastic syndrome, and cancer in a warm-blooded
animal, such as man, in need of such treatment, said method comprising administering to said
animal an effective amount of a compound of formula (I), or a pharmaceutically acceptable
salt thereof.
In an additional embodiment, the present invention provides a method of treating
chronic myeloid leukemia, polycythemia vera, essential thrombocythemia, myeloid
metaplasia with myelofibrosis, idiopathic myelofibrosis, chronic myelomonocytic leukemia

and hypereosinophilic syndrome, myelodysplastic syndromes and cancers selected from
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formula (1), or a pharmaceutically acceptable salt
thereof, for use in the manufacture of a medi canent
WO o007/08%4i n t he treatnent or prophyl axis of caPCEGSB2006/003978
(solid tunors and | eukem a), fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcomg2-haemangi oma, acute and
chroni ¢ nephropat hi es, atherona, atherosclerosis,
oes@)ﬁ&g&ﬁl @hcer 88 ENS hépatRBM QA TFHABRatE, S@AUSATanee, lEvﬂn@ercoma,
chroni c inflammation, bone di seases and ocul ar
neugpbleainmad<anosite SPREOTALVANISCIRIEr, I EASt FRFeRGolRReqt) caper, prostate
cané@?rb'fgélgé&ggc%g MR, BHE bandS - WBR sthll &1 188KHaht? IRECLC), and
I ment the present i nvention provides a conpound
smafifcell ingratnger (STLChrasirip praeerakicad endagek panset isseihtliomagrepal
cam%ep %rﬁ@o’ma B 1458k ih D& PRBILAGE MiRalOfucRadREH, GRARALE such
e I'h the production of an antlprollferatlve
treatsieing said method gompidiing asmeinisterigigisad pnimal preffaciiveapount of a
[ |des the use of a conpound of fornula
Com?p¥%ﬂkﬁggmp fmaceutically acceptable salt thereof, in
t hén amalditiotienbodimeat, ﬂ@chrcsamtemnenﬁ@r prawides amethed of treating

r od on of .an anti eratiqv
mye&eﬂ,\ &Iebu?(o%%e%/ag%rll cafh elrS uc can e and p?os‘?atet &h geg 1? @farr? -blooded
anireatjxoch asanin, id dved pf esk n‘t:atmm/cemd m’wthpﬂ onmpismgtadminigeingfto said

aniniy) 3R FREN G By Of Spstind o Bl A o b 6o | &

medn ﬁlﬁﬁﬁilﬁtionﬁlwmhmﬂﬁmdnﬂ tlid’rﬁespﬁtdﬁi\tmtlmopro@lﬂemdhod of treating

ro- ic.,effect .in.a mar bloo ed anl h a .
o PR e O BB RS AR S5 Beae e Feiniblogie
tumb#Y, Eibtdped)i FEhdNe A ifidhetibihe diJsforcﬁrsQ pevpiasis) dhevinatond Hetirais,

(1), or a pharnaceutlcalk%%ﬁcc £ @Wle sal t thereg |
Kaponies SRR AR o 20 HE BRI NoP BIOP LS. phef, atherosclerosis,
artehﬁler@sftéﬂ'éﬁ% aﬁfonﬂﬂﬁﬁ@cﬁ%ﬁhésf RFchhd 5319 £BufeQind fidnic inflammation, bone

nyel o Xg&%astlc syndr one, cancer_in a warm bl ooded
dlS@&?ﬁS#ﬁfi Risaasosraiih retinalyRssEap i FigHen ingrissefi-biasried apifal such

nec%%?hsdl? YERhisRRnPh ﬁl\éka%%ﬁcﬁlﬂeeffb%ﬁvé)efmcﬁm?m%@uﬂ of

or mu or a pharnmaceutically acceptable salt
formyle (ot a phm@%@thﬁﬂh a¢cgpieble salthergofredi canent for use in

oy 6 LB b LR b KEER vt i
cancmmapWalsn-hlomﬂetdfannw,l sufh tsmm i need|pHIak freagment, said method
oY LURTRL R 2500 YA, BRGNS LSS s .o
a plamiaaeaﬂmaﬂy sccspthbie sdtthéreofirwbasio ;shdgaa:ler isacledted frcpr;x ebwoplageal

hepat Ce| ancr eat cer V| Ca ancer VVI ngs
canQ PRUGRe, b1 R0 B RIS s RhLCai . SRR gL

neuécbiSma, Ka@ans sa@c&lﬁmemanambambﬁplbraést caneecqlopeiaisthadeg prostate
bl adder. canc

i | anonma =
cangei N Rdder it e e B eiges com sty S8R CER (NSGRED, and
s Gling(c2hefYSCIFY Sgasirie cancer, head and neck cancer, mesothelioma, renal

cancer, lymphoma and leukaemia.

In an additional embodiment, the present invention provides a method of producing of
a JAK inhibitory effect in a warm-blooded animal, such as man, in need of such treatment,
said method comprising administering to said animal an effective amount of a compound of

formula (I), or a pharmaceutically acceptable salt thereof.
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cancer, head and neck cancer, nesothelionma, renal

cancer, |ynphoma and | eukaemi a. In an additional
wepdvodiseent , the present invention provides theCUEB2@6/003978

a conmpound of forrmula (1), or a pharnaceutically

acceptable salt thereof, in the manufacture of a

medi canent for use in the-2Beatnent of cancer, wherein

said cancer is selected from oesophageal cancer,

Yy &1 QIERditREN 3tBERMEMItEY prefRanial@dibh provides ¥ pl@a@ha&aﬁ@!ﬁ r

Ewi ngs sarcoma, neurobl astoma, Kaposi's sar
compReiidiRMpEFiaE# comouad pf PERYa (D; Qf@lpéi'f‘r&??%t“’%lg’r?éé"rptable salt

therwf%ge%ﬁe@ v&tﬁapl%ast ot ;ﬁﬂﬁﬁa{ceﬁwaﬁﬁ Bace d{fﬁil@&ﬁﬂ&; dllluéﬁgorcéaafleﬁt.
oh smal 'l lung cancer and small cel

| u ﬁgarbaald&@nal @s@a@em@b@prﬁe@t 1@&%@1& prq’vad&aa ahrmagsyfical
5 ble sal
conf QR pnIRFRE ekl o B85 TG S MERBEAR, el
ther¢afitegrticnwithablepst ese pharmadswirally agcapiple earrigr diluentrytereipieyt for
use@qu%hhi%ﬁt{&o??fg&hv% ring to a host in need of such

erapeutically effective anount of a
c oirpaumiditohalfepbndinant(thg presant mvesrtiian prayédss p pbarmyceutlcal
accept a b her
conBRa B0l iFh b FaT S rby . A Cibe SR ApREL R sl
theréafetagetbartwithfat kastone plmonmeutmaﬂg acudpible streier, Aguenboreexbipint for
uch treatment a therapeutically effective

use S‘I}B%H?E%B?m 8 @fPound of fornula (1), or a
pha sreeiitionaslahibydiaraethé plobent Bakbitioh pesvidies a pharmaceutical

addj.ti onal, enbodi nen e ent i.nventio r Qv
comp kP GFS TR ST PR o BE Do A e SR s
ther6IMREétBdrR@thad adtiosd Sarmgoeatidalle hedeptable catiby ditidheat dxvigient for
und of forrmula (I) or a

ampunt of a co
use %B?Wﬁaé@ﬁﬁo&a‘log@’q%%%f&%‘k?re salt thereof. In an

adgh b SaRtonSIERNHIARAL the PRsdt 85 ktioni pRitedds i ﬁarﬁfa@e\(ﬂudzﬁs a
met hod for the treatnent or prophylaxis o

compagfipricomprsing a sprapeusd o Farmyla W %Vradﬂ\afmc?‘ércaﬁﬂ %‘re%ﬂf&e salt

thergéff tfogétﬁé}tdflﬁitdt Ye%stq)h§ P ABESutiRNG ab@Piable chitik ARAL 8r excipient for
hriti S, KapOSI S Sarconmm aenmangl onma acute and

use @ﬁh@ ﬁp@mp@r@h pl@pb)flﬁil%@f cagqeﬁe@@}pgatumg{swgd @ﬁgkq:néllab §iproproliferative
and %Lﬁe‘%ﬂtl@{wer (%%frc?e?so LoPrasif li‘ﬁé?frﬂﬁf@f@ gt e[éz?p%%” s s%{?d&n% @Rflangioma,

ronic I nflammation, bone di seases and ocul ar
acutgdiape elyesic mMm@masmﬂwr%@,@ﬁierq@ﬂ@ﬂomﬁ arigtipl geptgnasig autoimmune

dise ercQ e%%j 5“190199 kr{fﬁ"nnﬁtﬁgljﬂ bBte se%%?lg Béuﬁr'?l%eases with retmal

Irsterrng a rapedti ca ctive anmount of
vessccbptph&raﬂmnf formula (I) or a phar maceutical ly

[t t | t
T N S e
con@nsﬁaim d:om}frmingfa&bmpourﬁ of fdrmata (Dnowsa pbmrmacbhtmaﬂje acceptiltabalt

n need of such treat npri ses
e e e T g e SRR P P PRRLrD e AN B B e o
use GOIMP @tﬂddctibﬁa of e ﬁﬁﬂi—}ﬁroﬁﬂebailv@ sffet phawirmciodded ahimal such as man.
accepta I t. ther

nan a 1t10na mbodlment the present invention provides a pharmaceutical
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt
thereof, and at least one pharmaceutically-acceptable diluent or carrier, for use in the
production of an pro-apoptotic effect in a warm-blooded animal such as man.
In an additional embodiment, the present invention provides a pharmaceutical composition

comprising a compound of formula (I), or a pharmaceutically acceptable salt thereof, and at
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In an additional enbodinment, the present invention
provi des a nmethod for producing a pro-apoptotic effect
WO poog/oyssm bl ooded ani mal , such as nman, in neeRCDGB2WEH03978
treatnment, said nmethod conprising admnistering to
said animal an effective anount of a conpound of
formula (1), or a pharmaceatically salt thereof. In an
addi ti onal enbodi ment, the present invention provides

leastﬁol}l%hé}ﬁgc&ftm&lfyeﬁtzémleraiﬁlkxﬁf& Qdrkib€ Fittuke/ia tkH tBAAtrRkRA SF

spl asti'c syndrone, and cancer in a marn}bloodgd
myekopratidgrative diserdess, ﬁ’dﬁlod}{sﬁlaf}i@eﬂn‘éﬁ’mﬁ@ﬁ chRcELI RAYArM-tlondy

amn{g?%&g%&ggpn sing adm nistering to said ani rral an

ective anount of a conpound of formula (1), or a
phér aneasditiongzinbpdimenie fhe apisent dnyentiqrppwgdgs a phafmpgeutical

comggs%(%rhc%gﬁ)lnfﬁgg %&h%augh gﬁoﬁﬁuﬂ r(l?fysnﬁ Rt Ihgﬂﬂ?égéutﬂc&l@ REQYIHEAIt

roni c ukem’a,
thergud) andyat leastione plarraacemﬁmmaptablh dmind oxyeaivésni far usejethei d

sia wth
neaffi P AR MO O IR RSB L B hrombocytheic
myelip ereephsia aptﬂ’nrhyeinf@qmr Mrnpathwyeyedxd@scpsllsasltromc gypldmongoytic
and c ncers sel ected Jones,
R PP e ety B OB R » EREES andBUffl Brcted
fron$ dsoplitgcal RENLEH biyalsﬁﬁﬂ’&patk(@qblom ' pan@eatic overyicab vanceraBwings
ast._cancer, colorecta

s B B P B R RO e AT L L REr 1o caner,

prostdi@tdnc&ebladdet BhcepineiafondNbial Chncepntbnssivalllcelt Bing chnmang
cancer (SCLC)

gastric cer, . head nd k cancer
(NShES S Pethad! e 4R, Brsyie Bt Poah 5ok SEHTS i n
mesBthAREHA, RéROERCer AN nFRdma, §h@i@ul€h‘émﬁ@1ﬁ,a watmnededdniaichch as
treatnent, said nethod conprising admnistering to

makaj d ani rral an effective anmount of a conpound of

formul ayf iy addltf(‘.)nﬂrénﬁgghfehtoﬂ@|pr@&ti%ileﬁﬁ‘<ﬁlt prO\tﬂk% a@h@@%ﬁ&uﬂcal
i nvention provides a nethod of treating nyel

comjpesikem DI 2 CAmPREng©f formylad Bis er %%lﬁ&fé%ce“t&ﬁ@y b%‘%@%‘%? galt
ther‘ét?fn&ﬁlr t 1d3stbn 'm’ngée‘ﬂﬁ&gg Rﬁﬁf@dllﬁéﬁ% Br &Srid¥Bfdr uden HRed

treat FISIQE;
treagnaenit nf mvéommgeukomgaowrlam parmtr brigass pnset PRAPTAFIFE AINCHTIN §

war&ggmg&gg%ng%al formlan(1). In an additional enbodinent,

i'nvention provides a nethod of treating
rry dh ep nddifiérak anboalaneuhlt Slor hesest mm,mabm oy plesnis phagmageniiabre

ncers t
corqpoBlltl8xb F%ersénr(g atcom oun OOf Eo ?1?5‘[:5 @h? Iahﬂg%lﬁtz%lrl g:rcgptable salt
thexﬁsf,) amdaalléast dnla @harmacnudcaﬂllytdnceptabke d1laa1p1@$ cargers for osmnm the
acut e and chr hr opat hi.es
sea R LIRS P S01 PG s TR a P BLeH g myeloma
hepatot&iular e crdhibpeesesal cﬁ&é@ﬁ'ﬁ@@k Yarc@na) meurabiastaha, Kapesi’s
i nfl ammati on, pone

sarcoma, ovarian cancer, breast cancer, colorectal cancer, prostate cancer, bladder cancer,
melanoma, lung cancer - non small cell lung cancer NSCLC), and small cell lung cancer
(SCLQ), gastric cancer, head and neck cancer, mesothelioma, renal cancer, lymphoma and
leukaemia in a warm blooded animal such as man.

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

thereof, and at least one pharmaceutically-acceptable diluent or carrier, for use in the

production of a JAK inhibitory effect in a warm blooded animal such as man.
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di seases and ocul ar diseases with retinal vesse
proliferation in a warm bl ooded ani mal such as man
W@ opni®isng admi ni stering a therapeutically efPEUGB2®6/003978
amount of a conpound of fornmula (1) or a
pharmaceutically acceptable salt thereof. In an
addi tional enbodi nent, the2gresent invention provides
a method of treating cancer in a warm bl ooded ani mal,
sugh ari"‘gtid%'ﬂa oM A pRYGE mtvErﬁﬁ)h'}S@d'lﬁdes %@blﬁ?&ﬁlﬁ bﬂﬂ)rmula
conpri sing mnistering to said animal_ an effectiy
M, ampmtm@emapaan nq;@p.tn‘de it thespofios uge) ij thegphilyition of Tr activiy.
P RIS ARGERE BRYG: GRbAichHEEE o cbBoSlBE Eiidla
cancer 1s select e oesophageal” cancer, nyel onm,
(), beppltacoaeitidatly acq@atnbir: efdt thereofc for usecia thegzaatseant Olmmnhgkams of
sarcoma, neurobl astona, Kaposi's sarcoma, ovarian
can®ncer, breast cancer, colorectal cancer, prostate
c anis i addiiadenbodammethe presém inyeetion| prerjdes arsempound ob the
o o ettt o er @R AR L emp B cancer i
awﬁﬁﬁﬂb&ﬁhhﬁﬂﬁdmmﬁmahmnancer | ynphoma and | eukaem a. In

o SRR R g o

forlﬁlfllﬁ €0 Lorlabh@maRéutichllyortatbinsairelereof, fotusa s the trpatmnntrme ed
such, treat t, said thod
PropRyA QBRSPS g SRR PP A difegrcgive
dis&r Q4R PYetchs RS rhE@hrbit arthritls, K@fosas @E’@iﬂﬁﬁﬁa&ﬁtah@ainh,)acute and chronic
acceptabl e salt thereof.ln an additional enbod te and
epRISGpIeB AT OO U7 GRS Gl anes, eute an
chrSRERPEintda06n, DeRPdibsabdl Ando&RiyAREAREs With fefihiikssel frpliferdationin a
pharnaceutlcally acceptabl e salt thereof, together
warg-bleodad aniead suches MBRar naceut i cal |y acceptable carrier,
di | Rt d@fiokX GhERLnt te r@@n@i@hﬁ&?ﬁ@%d@s’%ﬁ‘lp@ﬁﬁ& oﬂf&ﬁhula
present 1 nvention provides a pharnaceutica
@).c00 apb@nnac@lncaibrapmp@bhgabﬂ@m?ﬁ ékaﬂe wrthe progytign of gn anfy 5
ically acceptable salt thereof, together
mnﬂ %ﬁ &%%ast one pharmaceutically acceptable carrier,
d| | et embocbmemtpvleretthé ihibitise of Ak desvitnisireferredyia patticlayy this
| nal enbodi nent the present
f“?ﬁ%”ﬁ?f%wﬂﬁwégﬁéggq%ﬁ% armaceuti cal conposition
co nmransﬂlatgenanodmmnowhefe dfe ifitobition of Trk petivity isreferred to particularly

h rnaceut e salt thereof, together
th‘% ?qus f8¢hq ‘8 {“OBRE?%% ?&ut ical Iy acceptable carrier,
di | weste thy tréXiénd (cﬁl’ptoﬂxpraxm)sff chnvet Becferrebbnmnticubitly it refers to
the&%g’gg%gff @I!c] B@@o@% Isotf 31%5 e rrbo qnngag%ne%og% gg}a acgge myeloblastic

leuk&HHTAY Acﬁteﬂﬁmﬁhd’éf’l"@l@m&ﬂn@ﬁndﬂt@ﬂmbréloﬁlh,)oes@ha@al cancer, myeloma,
pharnaceutlcal accept abl e salt
hepatocellular, pancreatic, cerv1ca1 cancer Ewings sarcoma, neuroblastoma,

Kaposi’ssarcoma, 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, leukaemia, tumours of the central and
peripheral nervous system, melanoma, fibrosarcoma including congenital fibrosarcoma and

osteosarcoma. More particularly it refers to prostate cancer. In addition, more particularly it
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t hereof, together with at | east one pharmaceutically
acceptable carrier, diluent or excipient for use in
w0 b@7os®at ment or prophyl axis of cancer. |n anPCT/GB2006/003978
addi ti onal enbodi ment the present invention provides a
phar maceuti cal conposition conprising a conpound of
formula (J), or a pharmacegsically acceptable salt
thereof, together with at |east one pharmaceutically
refef%%; SeLé! Q{ISCIS@ rdoloRéctal géﬂcb&e Blari@h o6 4l ¢ BF bre&E cdh8&. I further
he treatment or prophylaxis of cancers (solid tunors
aspeah@relfeém@éwrragne refrasiasp pestsiatecirieT-ve and differentiat ive
di $0f fehs, asﬁ&%ftﬁéh{gsenf ReuBh 9}&1&5 £ Brdods For pkBRARY a S
sarconmm, haenangl o acut e and chroni c nephropathi es,
comgoundrog framulat(Ber e pbireraositisallyaceeptabld salt gherash waich process

r )
o QB o R e R G BROBE et AT P dmperses
Progesob)irtastian oﬁapyrmmdlaﬂ obipdnyla dﬂi)al enbodi nent the present
invention provides a pharngceutical conposition
conprising a conpound of Rornmula (1), or a
pharmaceutically acceptablle sglt thereof, together
with at | east one pharngce cally acceptable carrier,
diluent or excipient foy usg in the production of an
anti-proliferative effectyrn a warm bl ooded ani nal
such as man. I n an additi@nal gnbodi nent, the present
i nvention provides a pharmaggéuti cal conposition
conprising a conmpound of forjmula (1), or a
phar maceutical |l y acceptab t thereof, and at | east
one pharmaceutical | y-accegdtablle diluent or carrier,
for use in the production ro- apoptotic effect
in a warm bl ooded ani mal such & man. In an additiona
enbodi nent, the present |n:§gt|on prOV|des a
phar maceuti cal conposition nprising a conpound of
whekdih MH 2difpldccalilé gRuUPRAINBGRMbRAKlNe FFsaplAllR sal t
t hereof, and atFeast one pharmaceuti cal | y-accept abl e
diluent or carrier, for- ™ the treatment of
nmyel oproliferative disorders, | odyspl astic
syndrone, and cancer in a bl ooded ani mal such as
man. In an additional enbodi megt, the present
i nvention provides a pharmaceutical conposition
conprising a compound of fgmyula (1), or a
pharmaceutically acceptable salt thereof, and at | east
Or one pharnmaceutical |l y-acceptabl e diluent or carrier,
Prob &% p1e&ih a biEmidiRr & RulQiyghr oni ¢ nyel oi d | euken a,
pol ycyt hem a” vera, essential” thronbocythem a, nyel oid
nmet apl asia with nyel ofi Qfosi s, idiopathic
nyel of i brosis, chronjc ryel donocytic | eukem a and
hyper eosi nophilic §§ /b%ysplastic syndr ones
and cancers sel ected NH

N\f7 Y




from oesophageal cancer
pancreatic, cervical cancer,
woewroloast oma, Kaposi's sarcomma,

nyel oma, hepat ocel | ul ar,
Ewi ngs sarconma

ovari an canck€T/GB2006/003978

breast cancer, colorectal cancer, prostate cancer,
bl adder cancer, nelanoma, |ung cancer - non small cel
| ung cancer (NSCLC), and snakl cell |ung cancer

(SCLC), gastric cancer,

war m bl 'ooded ani nal

head and neck cancer,

whe£a5%§9 ﬁdﬂaedi%p%eama S8&); vEANCRpoh i GTTSRa @)

such as nan.

d |l eukaem a in
In an additi ona

enbodi ment, the present,Nqv Rf'i on provi des a

phar maceut i cal
formula (1),
t hereof, and at
nmyel oma, ovari a
prostate cancer
In an additional

provi des a pharnaceuti ca

| euken a,

conpositionfconprising a conpound of
or a pharmacedtically acceptable salt

| east or¥“phdr maceutical |y acceptable
diluent or carrier, for e lyn the treat ment of

and

g%g;, breast cancer,
in awarmblo ani mal , such as nan.

enbodi nent,. the present
t%hposition conprising a

i nventi on

Pro&RiPaedtn®i cdnioimid af fotnula VI)a phar maceutical |y

| east one

for

use in the treatnent of cancer,, wherein said cancer is

acceptabl e salt theregf, an t
pharnaceutically-acce%@g | uent or carrier,
aliN

sel ected from oesophage

r,

nmyel oma,

hepat ocel | ul ar, pancreatic, |cervical cancer, Ew ngs
sarcoma, neurobl astoma, Ka I.'S sarconmm, ovarian
cancer, breast cancer, colloredtal cancer, prostate
cancer, bl adder cancer, ma, |ung cancer - non
smal | cell lung cancer (NS CD( 2nd smal | cell Iung
5 cancer (SCLC), gastric cancer, % ad and neck cancer,

nmesot hel i oma, renal cancerﬁnbynphona and | eukaem a in

a war m bl ooded ani nal

such asS man.

In an additiona

withegrgrmafionachef fornpida Ol ent i nventi on provides a

phar maceuti cal

formula (1), or a phar

thereof, and at |egpt ome pharnma
di luent or carrier, r u in
inhibitory effect in . wargn bl aad

man. In an additiona
provi des a conpound

the inhibition of Tr
enbodi nent the present
of formula (J),

ctivity.

or a phar

enbodi nent tRe present
formula (1)R' or a
phar maceutical ly acc §ab|e salt thereof,
In an additiona
I nv bion provi des a conpound
utically acceptable salt

conposi tion conprising a conpound of
eutically acceptable salt

utically-acceptabl e

&..roducti on of a JAK

such as
i nvention

ani mal

for use in

10  whdréigDE®ba ofy@en MSM and qliN & dr eig b MfigeitoragP hyd Bxnd whérein each

cancer..
R? Independently represents a Ci-salkyl group; or
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In an additional enbodi nent the present invention
provi des a conpound of the fornmula (1), or a
w@baroeoeut i cal |y acceptable salt thereof, forPCE6BRIV6/003978
the treatnment of cancer in a warm bl ooded ani mal such
as man. In an additional enbodi nent the present
i nvention provides a conpeaBd of the fornula (1), or a
pharmaceutically acceptable salt thereof, for use in
ProdeR€a)réRahFE MmundbOpYtIavANef cancers (solid tumours
and ‘| eukaem a), fibroproliferative and differentiative
di sorders, psoriasis, gheumatoid arthritis, Kaposi's
sarcons, haenangigﬁa, cutﬁ and chrﬁ?ic nephr opat hi es,
at heroma, atheros g ri est enosi s,
aut oi mune di seases, ||acuie a chrloni ¢ i nfl ammati on,
bone di seases and o Ndi seasesOwi th retinal vesse
proliferation in a war blogded ani mal such as man. In
an additional enbodi ri\ Re present invention
provi des a conpound of formula (1), or a
phar maceutical |l y accept e salt thereof, for use in
the production of an T oliferative effect. In one
enbodi nent where the ighibtion of Trk activity is
referred to particularl gg refers to the inhibition
of Trk A activity. In anoth denbodi ment where t he
i nhibition of Trk activit¥Yg§ referred to particularly
this refers to the inhibi of Trk B activity. Were
with hidrdzinepdrment  (or prophyl axi s) of cancer is referred
t.o, ﬁangicular[y it refers to the treatnent (or
and SHeEsaer IR89°6°2% * mesobl asti ¢ nephroma, nesot hel i om,
i) con@ettifg AYGhpuha st the fdrauleqmi ifto adotéreolnybptdatyie formula (I);
.. leukema, nmultiple nyel oma, oesophageal cancer,
i) TEAYRYIRERY PREPIE EBPHI ar, pancreatic, cervical cancer
i) foWhing % phanaedBicaljerdEphibashRM, Kaposi' ssarcoma,
ovar| an,  cancer, breast cancer_including secretor
br é4i§ # disalessble sy otviiabla valissiprt aregpigapuple. ahalver

sulphBi5 1641 JGup) RS- BRAHEp1E £ ENIa6! %Mloplﬁaﬁa@mpm?ﬁgy or bl adder
cancer, nelanoma, |ung cancer - non small cell |ung

tdu@%ﬁ%@ﬂﬁ%*ﬂk%l}?”ﬁnd smal| cell lung cancer (SCLC),
ga%ﬁaiﬁc &ag ﬁrconcgt‘?(ﬁlg e SRGKrea@NAE e ab RIBlvsCaNcer
Iy ca I

oma, thyroi ncer including papillary thyroid
Proceamaker , Pymwisinee bf forryla (Buandentagole st Sorpla (Bd) may be
and peripheral nervous system nelanona
mm%%@%%%é?bona i ncl udi ng congenital fibrosarconma and
a) ostieths presenva of Muiteblp aolvent dibraxinple & ketohesush apaceioos bdne

e I N N e
pyrofidarmasdptioaaiiyen the lpresenck of & khidtable acid for example an inorganic acid
such as hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic
acid (or a suitable Lewis acid) and at a temperature in the range from 0°C to reflux,
particularly reflux; or

b) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215;
J. Am. Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence
of palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,

benzene or Xylene, with a suitable base for example an inorganic base such as caesium

carbonate or an organic base such as potassium-z-butoxide, in the presence of a suitable ligand
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aspect it refers to hornone refractory prostate
cancer. In a further aspect of the present invention
w@e@viothesl a process for preparing a conpound oOPCT/GBRLA03ITS
(1) or a pharmaceutically acceptable salt thereof
whi ch process (wherein variable groups are, unless
ot herwi se specified, as def2oned in formula (1))
conprises: Process a) reaction of a pyrimdine of
sucHC a@rZrQ“ Eﬁ(cﬁﬂﬂeﬁylpl(dsbﬁmwjﬁf -%‘1 Pﬂx{hylsané aft SRbaeRAIh eheii¢Fiom 25
an pyrazol e am'ne of formula (I11): (I1l) or
toS@Kbcess b) reacting a pyrinidine of formula (1V):
(L HARGGRL W&F@ L Rl:3 8¢ 9&')05@@ O Rind' b{sPheneGomPound
Ut a f C reactln a conpound of
fornula (M): g™) with a conpound of fornula (VII):

(Vi) mhergin is an oxygen atomand g is 1; or Xis
a nitrogeR & qis 2 (gf Cp each R20
i ndependent Iy represent §,a Cl q_oup or Process

d) reacting Npound formul a (VIII) QHI) wi th
hydrazi ne; or Bnd thereafter if necessary: i)
converting a conmpound of the fornula (1) into another

conpound of the formula (1); ii) renmoving any
protecting gr?ygs iii) formng a pharmaceutically
acceptabl e sa L is a displaceable group, suitable

values for L are for exadpheme la hal o or sul phonyl oxy

Wm%%%ﬁﬁ%%&%ﬁﬁ%é ﬁ%%?a%&g#%éﬁgﬁg %)sulphonyloxy gr oup.
Sp@gidzble am@Re bf foimale (Il)tand bempandd dfdombde/@la) @gcibmnrescially
avai?arb?e c%%pESAJSP mhey are known in the literature, or they are prepared by standard
processes known in the art.
Process b) ~ Compounds of formula (IV) and formula (V) may be reacted together under
the same conditions as outlined in Process a).
Compounds of the formula (IV) may be prepared according to Scheme 2:

Et,N, THF or EtOH
(Ia) + (L)

Scheme 2
Compounds of the formula (V) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.
Process c) may conveniently be carried out in a suitable solvent such as
N-methylpyrrolidinone or butanol at a temperature in the range from 100-200°C, in particular
in the range from 150-170°C. The reaction is preferably conducted in the presence of a
suitable base such as, for example, sodium methoxide or potassium carbonate.

Compounds of the formula (VI) may be prepared according to Scheme 3.
4

HN NaH, DMF
ﬁﬂ ¥ I (VD)

o’z
N= N 80°C

(VIb) Scheme 3
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Process a) Pyrimdines of formula (I1) and pyrazole
amne of formula (11l1) may be reacted together: a) in
wo b@7pswsence of a suitable sol vent for exanpl BCEGB2006/003978
ket one such as acetone or an al cohol such as ethano
or butanol or an aromatic hydrocarbon such as tol uene
or N-nethyl pyrrolid-2-one3geptionally in the presence
of a suitable acid for exanple an inorganic acid such
as cﬁm&ﬁﬂb bPtht Goraeladvar) n&dﬂrlh@?%ph&d acdofHingdto SeRer@¥ gani c
acid such as acetic acid or formc acid (or a suitable
Lew s acgd) d at a tenperardre in the range from 00C
to ref aX; ¢|cularly ﬁefl X; or b) under standard
Buchwak d cdn oh& @f or e $8eLUTHEMm Chem Soc,
118, 7215; Am Chem Sot, 119 —8451t—3= O §YThem ,
62, 1568 and 6R66) for exaﬁple in the presence of
pal | adi um acetate, in a suikabl e solvent for exanple
an aromat i | vent such %oluene benzene or
xyl ene, with sui tabl e base_for exanple an inorganic
base such as caesi um car bond¥dWr an organi ¢ base such
as potassi um - but oxi de, Shﬂm%qp presence of a suitable
| i gandsuch as

whe2e112Pg B aﬁldamhmnyg@rm&phing(g)oulp, Suitable aplhehipt Paad dafined below.

erat n the.r rim dines
oReowis 6 ot QO ViR VIR R S ar R lE
avaﬂable c(oh@))urﬁéh& Rigey Tarakrexaai if tHe 1itaawredoﬁnémepdabaecgbpnmdasi
defi ped herein above. Pyrazole amnes of fornula (I11)
Procestys A Df formula (Ha) are commercial ly

Proddall) BB} 8 QATIQUNEIS, suBiblé iBenflIf@ ekirope anldohe such as ethanol or
literature, or they are prepared by standard processes

butqaqbits temperdiee i the rmgsér@@éo 0%orip B Herargn thedgpiggiiony | v
formula (V) may be reacted together under the sane
‘conditions as outlined in Process a). Conmpounds of the
f orGmupaufds\fY theefyrnida GFIED arap de arpaed arvgrding tSSHere 2
Et 3N,, THF or EtOH (Ha) + (I11) - (1V) Schene 2
Conpgbunds of the formul a (V)g2are commercially

vai_ abl ds, h
Raw//L§r/@1conpoun s, or E\FZLf;EN—C——S
AN
N

I
=N 1
Y ammonium N 2N \“/R
HN rR* thiocyanate \( . 0 NaH
:[ HN R > (vIID
/ I
& 0
X R%) K){
. (R,
an L=C1 (VIIIa)
Scheme 5

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a

substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
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known in the literature, or they are prepared by
standard processes known in the art. Process c) may
w@oenwvesoent |y be carried out in a suitabl e sol RENGB2W6/03978
as N-met hyl pyrrolidi none or butanol at a tenperature
in the range from 100-2000C, in particular in the
range from 150- 1700C. The -3@action is preferably
conducted in the presence of a suitable base such as,
of s&H%ﬁtu@ﬁ@Eﬂ?i SidaBiOE bNTL AREAGX TEEreBfenR Qh @ Fea N c@ﬁdlﬁ@m&bﬁuch

Conpounds_of the fornmula ( be pre red
procgdwes AP Wl keovar Wéh%ckgmlcal\;@ﬁ @)ﬁglcglé)ﬁ;ﬁ%}?a of Fpmpfig.substitution

reacﬁ@ﬁs‘THélﬁ’de(tNé IndrofRYioP 6 PEiRE BFRF uFRE dbishddQitde BaaRhS
VI1b) Schenme 4 wherein Pg is a suitable nltrogen

mtrqﬂuem@cqf ian geyy ersup Usimgyiforayprplpaan asyl alide g Lemds 3t (Shdips
alunlﬂﬁ alﬂxv‘(ncﬁgg?&z WRELS FALde] h‘?afﬁfs Qb hs (Nt RlroddcMbR s an(a\ﬂbjl égoup

re conmercCl a ava|1a [ e COﬂpOUﬂdS
using Iaeylkalr lelideavinlavis adid(spéh féraatlmnl@m teehlenidey u%deéFmC@bﬁfa@é

com%ﬁor?st ﬁﬂld[ﬁé f?ltrg{ltﬁ‘figr? 5@21%4?&%% %ﬂoﬂ% tﬂiﬁmﬁfaf ?xalprfpfé@ ©P ﬁo%cﬁﬁ%s

exanpl e,
mclededbh@lduczﬂqn of asltretgkmmdb amamhxmgmp Iby i@r eaaltlblmtaiﬁt@r e | n

hyd*olggr%%tlgxg%eta %@elé%ta% grea nﬁ?{éﬁ *rgt? it fx ﬂ)r?ﬁ\ﬁe frhﬁgl%g%lom
acidpwigpladatol; agicatiah dfglktyl]hlsct(haihﬁmﬂphm)(l ot alkj/lb_ldﬂho)lyK VI | | a)
recl a erta

oot Bllempith hlvesiaeT RERER: R B eRins BRRAEE pokina Sy ve
necd3kR$/dedirable Vcﬁlﬁlbteetrhnsmmshﬁ'e Igfmpoﬁiub@mbntppumdsa’ﬂlgkahsiances where
aromati c substitutj.on ct.i on te
pro@iRperASCERAD of tiseb el SEiFe Femot o BRreBies ovgyto those
skillRA iiDthe b, CdnvemTvRAl padtedting iefdubOitay Be idee 1@&0@&6&‘&6 svith standard
nent i oned above, and as such aﬁ% i Ng

d,
praghics, ffasulusiiagign seedh Wi RigeepRralies ouiah U@ie DS ghn Wiey

and SBRY, i L3t TIRB ST teAGhiRcluli® EroBYEN & anlifd, TCQBBU}@}I draiydeky & may
substi t uent b neans of an aronmtic substltutlon

be deaigable tg ﬁrot?céaws EFquPAn BMERfIIRG Tepdtiont @entiongd hesginon of

subshlitbig BPo?ecﬁHQ gip @3tah AMidfor %Hk?ﬁﬁl'lﬂd@@ﬁpﬁs f8h&ample, an acyl
reagents and reaction conditions for such procedures

groy, éormamplk A elisanon graed seb as ecatyl.anelkopyatbopyf gieup, for example a
metﬁ ho§?&%}rf‘or§ %Q&)%&éa%dnglrgr&gﬁﬁﬁ 51991§etﬁd9{?1:éﬂ9&1y1 group,

|ntro UCt on O antro group u concentrated
for matnpﬂecbeazzsd@xycarhenylmr eyt growp, 6ir earmple Penzgylolke depraieption

condl?lons 1)69&;8 laEOVe%poth(Eﬁllé g}:?)‘fﬁl)é ge%es@%y ngr‘ﬂylvﬁthQﬁé Sho(c%%? Bro@e%tmg

group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by

treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.



10

15

20

25

30

alumniumtrichloride) under Friedel Crafts

conditions; the introduction of an al kyl group using
w@rooalkophl hal i de and Lewis acid (such as al um PCTIGB2006/003978

trichloride) under Friedel Crafts conditions; and the

i ntroduction of a hal ogeno group. Particul ar exanpl es

of nodifications include t-I32-reduction of a nitro

group to an am no group by for exanple, catalytic

hydr é&ﬁ@é’l@&l‘o%tlﬁg §BuPfoR b ﬁﬁﬁbxyﬁ@b@ﬂ ¥ sfor &famblegaxi mn group, tfbr

ironint resence of hIorlc acid with
exarpplg pR ﬁlganqykgr@ar push ap et WP{%{? grovp foy qgmBlg berzoNl P By
arylﬁHﬁW g?rHquP @&W&mplb bedh 1. Th@ligPotiioR B dREIna t dhd e{b@tre protecting

the reaction5 nentioned herein it may

groupe oyelé g@pgﬁﬁﬂbfgﬁaryawlethﬁ ehqicecl Prateching SOBPSihupfor “g‘ﬁ’é‘ﬂ'ﬁsani 451
gro%@ﬁck?&rgﬁoa‘l’l&9§y(} é)gl&?arbfl%tr@fﬂﬁﬁa% BEhSvaR! BF @)&Hp@é" gﬂrf fiydrolysis with

ecessary or irable and suitable nethods
a sujiatie bast sush aa e alkplomnatat Ity draxdrdeefos Rxampdeilithiym oresogipm hydroxide.

t I €X e,
BB B S 0BT B B WA 8 e,

accor for 11lustration
hydsgenalioW\dvdBaeatalystBudt ssqriladunBoowpdonn Or gani c

Sy thes Spn hdarie:

o/ S5 A 30035 ) i i e

for émdﬂpmwnethylnmyn bihylc@&npr\alhblemay)queomm fqrheargplc;dnry hiydrolysis

. f .t ti h
w1t}ksﬁc) fga[%% g‘fcrhr?é ca;{; §y¢r8)§1 I 101 e%aggp 4 F%lrgdro@ wkh @1@% Be removed
for &x@fmpiX BﬁﬁbMeﬁmlﬂlcayllacgr forl pxanfpder aneot gampd e&lcbauchihd(taﬂogibacetlc

sy AP oAt 85 S B0, ALKQUSSBORYL BEAUR, 1] hcnsin

over HEHAY §@Ihe Pyllad@iO bR carBoh. ar yI met hoxycar bonyl gr OUp,
for_exanpl e benzyloxg car bon or an arq¥%wg d&h
exHBIPEE5ERS SIAUPS MELDLIEHPYE CmOSOEB PPl (RGP bR using
coneé}l%ﬁamécﬁﬁlqaéslm bR RStho ekRfcaARit! Y vary with the
choi ce of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl or alkoxycarbonyl group or
Deffifitiéds0y! 9roup may be renoved for exanple, by
ysis with a suitable base such as an al ka

m{xﬂ@ thifspeeisigativa thef term e@klg/ﬁ’bmgluqiqsthqmﬁqﬁatght zg)gd)irqpﬁhed chain alkyl
grovy%%f’?&‘quncgﬂotlfdlﬁéﬁdl \.ftﬂ‘(k_a%/ @.E)s 36H as gfn%Hﬂ” GPBeRfic ﬁr the gtra1ght

ut oxycar bonyl group renoved, " for exanpl e y
chatnreesioremiy. wot ¢xampul € aplkel” and (Caelkyk) drcdudsimsihyd, ethyl, propyl,

1sopsf§gaﬁ’ hﬁ'cf r H?ﬂgfép r}&% eficed % ﬂdﬂ/fduglraﬂl%h g&hﬁéﬁl‘éﬁ b&‘pﬁﬁ)‘yﬁ are

oxycar onyI gr oup
spetifi fgrlth)a(s}na@hbdmyied yemviop onxyand mf(rremcow@dndlmual dreaniddechain

ro ena.t i on._over

alk%i gcp%(sj S nSQPLoRYL are spe c1£1 %Q? tl}é%%ran%ﬁ%dqch%ﬁhversur_n only A mmdar
converttiog )&ﬁ;ﬂ&ls ﬁ) diibdfrmithtals The terrﬁ Fhede oafeet ta flepro, il ‘ttraﬂnb end iodo.

aIt native tecti roup.for. a prinmgry am.no, group

S OISR HOGH TR ot BAICER SR o oo

uncIcfSEHb)hl eteht this derﬁaaiommum ilhsu@ﬁtlt@énksyﬂeam dhesen fiomn ecatffieapecified

dlnethyl ni no P ﬁ or wth q;a2|n§kﬁ sui tabl e
Erop R U RO RO g o e espectBid Rt .

an AeNdterdERUY: isfaQfiturated, partially saturated or unsaturated, mono or bicyclic
ring containing 4-12 atoms of which at least one atom is chosen from nitrogen, sulphur or
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH»-
group can optionally be replaced by a -C(O)-~, and a ring sulphur atom may be optionally

oxidised to form the S-oxides. Examples and suitable values of the term “heterocyclyl” are
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exanpl e an al kanoyl group such as acetyl, an aroyl
group, for exanple benzoyl, or an aryl nethyl group,

wo eno7exempl e benzyl. The deprotecti on conditi oPST/GBR006/003978
t he above protecting groups will necessarily vary with
the choice of protecting group. Thus, for exanple, an
acyl group such as an al kalddyl or an aroyl group nay
be renoved, for exanple, by hydrolysis with a suitable

morp%iﬁo,ﬁﬂﬁéﬂld% pwuﬁlﬂyadnyl PRI, Jamﬁfa@myldmdom quiesiaienyl,

hi um or sodi um hydr oxi d Alternatiy
1,3-bangpdipxaiyll thisdisaplyls BiPRAEY ol %@é‘ﬁ‘%&ml g%ygﬁb‘%ﬂ%‘yt%ffémph‘ﬂmo
yrrﬁm%%opfp@fazﬁ§ﬁ ARl BoxaPiperdiuinl %@z{l@ﬂﬂogffl‘aﬁ?ﬂeﬁm@azﬁm , Phyidtdy),

as pa adi um on- car bon. sul t abl e prot ectl ng
pyragmu pytidazingl, dsararokys gmstiployolyh drovedenepl dsoqgirolone,
2-pﬁ§)th§5ﬂef ! ltlﬂ o(ﬁﬁ&kéogyr{d‘ﬂ{e 1@5@1&9 b1 QuidBhER 0:8de. BiktIRF BMmples and

group wh renoved, for exanple, by hydronS|s
suitatilg Yalues bﬁéle t@rmc etgrocxdlyll’ avnryphoding.caperainyl apd yxeligingl. F one

aspéct Qlutbé/ inv&t%ﬁ%“‘ﬂ@%r%byé‘ggyls?%aﬁlﬁf@a 1a1§c§5m%§fmluﬁsan9Xted mono

W th an n organic acid
or bgyycliv rag ctoniafﬂmg)fr oacaomeofadiich atdeastfape af@naﬁph@elafrb@mztngen
roup. wh y -CH,-
sulpfiur dor oxg%eéxt 1|t 812? ol%lnge}%s éﬁ%&%&ecﬁ@e@ugﬁﬁg@n% nﬁ%gen linked, a -CHz
grmﬂﬁiah amlmmm be ceptabehby aHGEOparst aitg sulphgr asop snayeog optonally
.r.emoved ny..conveni ent stage in the synthesis using
(m“gﬁﬁg%EFW%ﬁ%§0¥g3%nlques wel | known in the chenica
arta m-ﬁnembbteg rhstetdayctljfii’ & ssqpmiedtdd, pahal@mamﬁazd @'Lumsaturated,
| u es, ranche
mor%fl‘;]@%é ripesapan ? g?tglﬁlé 8§%F18h aﬂ?ﬁ ?r%fuaa?m ﬁ% o gqtrroén ups
nitrSgéa suthur G XPyén, walch n&p,e(mle‘ss Gthf:mﬁsetsbemﬁddl; B @ﬂﬂlbon&haumgen

version o For exanp
kot Ny EIoSE o PR Fep GO Y B aer BUs Jiohur
Ihl%@\be bptﬂrﬁﬁ? bﬁﬂﬁs@cﬁtotf@r #hél Flﬁxméiﬁlmxaﬂng%ék gl @uﬂie $410d3 ofithe
are specif or e stiral C ea v
ter -5 N e R G LR dkf@'raﬂyl

Or QURSIGEYIRSs a $aBRRED PXtiallyPdafir SRESH dnkfurkRE, théi® or bicyclic
branched-tchain version only. A simlar conventj on

carbpppingdkat eenteinh i 2 pigaiscuhesein Fretly @rapp cABPRIoNplS; s replpesd by a
-C(bh upe[rﬁculé‘rﬁjt QhBocyR Cﬂm@ a%ﬂﬂo&ﬁﬂ@rmé’%’fﬁmﬁ@g bP&&oms or a blcychc

stltue S are hosen from "one or nore" groups it
ring eontainine9 ontfertens Guitatietalueh for “easboontlyl dnclidecyclgriopy) |

BP0 A0 g AUBAE0 A0S Sk S Ll e,
napht]nyle taufahmﬁ,emdmbmﬂl edigagldps. A "heterocyclyl" is a
e

moﬁm:gcla:t «arbonsing hics easntzfmsﬂ‘rﬂmr £ npgsnwhseih pRGH;-group can optionally
be replaced by a -C(O)-. Suitable values for “3-5-membered carbocyclyl” include
cyclopropyl, cyclobutyl, 1-oxocyclopentyl, cyclopentyl or cyclopentenyl.

The term "Cpon" or "Cpy group” used alone or as a prefix, refers to any group having
m to n carbon atoms.

The term "optionally substituted" refers to either groups, structures, or molecules that
are substituted and those that are not substituted.

An example of “Cy¢alkanoyloxy” is acetoxy. Examples of “Ci.salkoxycarbonyl”

include C4alkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, - and t-butoxycarbonyl.
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oxygen, which may, unless otherw se specified, be

carbon or nitrogen |inked, wherein a -CH2- group can
- Wopirosmakl y be replaced by a -C(O -, and a ri nBCHGBpRIE003978

atom nmay be optionally oxidised to formthe S oxides.

Exanpl es and suitable values of the term

"“het erocycl yl " arenorphol i-3d- pi peridyl, pyridyl,

pyranyl, pyrrolyl, isothiazolyl, indolyl, quinolyl,

Exahgle%ﬁ’*cl élkézybt%m&iélcqwk&dy c;slalkaﬁy az‘sﬂ{oxy etumxpan@pnopwy
I azol |é| pyrrol i t .hi onor phol i no

Exapples of i Qyplkoxym B@}ugg phﬂlkoxgmgnqj pw@élfﬂx%glinp@lwlpoxylmmo,
ethotxgﬁl{lﬁchéﬂfél r{?@%& iﬂ}ﬂ)o E‘xﬁhﬁl@?@ﬂ ¥, sal 6V 1AM Y mcﬁME &i’rhﬁh‘ﬂldo
dazi I soxazol y

met hyl pyrraly i,done,
acetamldgaqmpmiocmml@ BWRM of oﬁesalkalézé}aﬁ@rqn%ﬁéﬂo 2” include
Ci 8 glls&ii)es én'%%ﬂ ﬂﬁlogﬁc 1, P&tﬂyﬁﬁl{pm‘nz?( btﬂ?lsulgh‘lﬁ&lhﬁl%syl and

urt e values o

ethyldmdﬂhenxiclgl)@mpﬂes of f@1- aaﬁqyk;hgf inplyde )pjptbgl,tl‘a(z pmthyé}héo Examples of
“Cy) %%){l%rl%h%h@%lnrnpl’ theRIYE it %phgﬁylaﬁﬁﬁo h HSIIéL@Ehoﬂ lamino.

a sat arti a sat urat ed or
Exampimbﬂi‘@tsekﬁandyﬁhoclode Gi 4@1§<@11qyb prqpngwbmdmaﬁnh Fprgplesrofe
. f téggﬂga i} PQH uerm%tg%gﬁxme 08 ahg% . ehgRgR Jrom
“Mﬁﬂegéaﬂdyﬁﬁhmwe’ m@lndimm-l‘@memytarrmgnedl-w -gthodphymimo atG@H - gr oup

onal Ly ;
A S T et LT S
of “S-Z.tgbm{yﬂ?l? ardfethydryh llrtleasmaylteaﬁd nqirepymszly Ekathples of ad

S u e Ia ur r a
N b Fo o Bl Hy Sy o IR GGl B s o
“N{©aalkylp8 m>a aﬁre m&ﬁmethylgumpnnammgam sul phur or

| figd, b
N'(@S%b]éﬁv @thHF‘EIPIE?@’éWI Ilﬁg‘ﬁr;@gs OW@IIﬁaﬁkyé)c Ao gla’@upecan
N- (@ P}al@néirbafnm rﬁ&ﬁ’}lﬁﬁﬁ%a‘%ﬁnﬁ\l an@(eﬁa)ytammarbanyu mnﬁaﬂﬂs RiUr

eotlona OX|d|sedtoformt eSox
PR Aol ey oM AT Sy Ao S M R S gl B
meﬂﬂﬁfeﬁx@ﬁﬁﬂﬁc%@bonﬁ r]?xaﬁiﬂers QF V]l’-{CRXH{S/QJN (Ul 6a1ky1§llﬁlﬂ)¥19l)éihmo” are
furanyl car boc a safura

N-lwhxhi\émlewlmn@ prt J&GtwkNmakammrm ammﬁﬁ@f 6 G%kBéWrS(Q)z-
t t

GRS SO B 4N OB AN o

S(MaNH- cnchule (GH)NEF BEDy By raﬁd (CHaNEoHEDy Y- ¢ Mmiges of

e
S(0)pdI(O4iB)-c Exhropleoply(C;- saﬂsbd)ﬁ\ﬁhﬂ(@&-N(Cll s@blmﬁymbloé%éﬁ}%i)NH -S(0)2-

NS SRR Y RREST M S by U MR R -

S(G)-NEeBx)nenheres(@aNgOAYL| yl " is a saturated, parti aI |y
sat @t eq _pr unsat u% tedt nonocyclic carbon ring that
conttali P8 8, Mang o eIy her ei n a - CH2- group can

opt A @fligdblephdendceiicanesbebtatie sali(oBh comtinti abthe imehtiersis, for
exefmprle ar? ac?&-ggcﬂggr{ s%ﬂ 0?325’883’ g %lf the mventlo% which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is
sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline

earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an



cycl opropyl, cyclobutyl, 1-oxocyclopentyl, cycl opentyl
or cyclopentenyl. The term"Cmn" or "Cmn group” used

wW@b@ne4ou1 as a prefix, refers to any group havP@GBR(06/003978
n carbon atons. The term "optionally substituted"
refers to either groups, structures, or nolecul es that
are substituted and those-tSISat are not substituted. An
exanpl e of "G -6al kanoyl oxy" is acetoxy. Exanples of

organfe basKieK YEREDOPHYsiold gi&llﬂd&:eﬁlb 1é aétk)ﬂz(ﬁbﬁ atadapieyd salt with

met hoxycar bonyl , et hoxycar bonyl -
methylamiog.fimethyagine ey ke Plpeildm%\rft@é&s?‘m? fcl ude

trls_%ﬁﬁﬁ(%)é@fﬁylf)an%le 3al koxy, nethoxy, ethoxy and propoxy.

- al koxyi m no" include G -4al koxyj m n

(@] l@hplklé ¢ hotedhat the eanenopnds grimed inHBiR yIveNHA Bh gppable of ex1st1ng
5 in d?fep %{Kh&%ruaﬁﬁggﬁ@ﬁu%e cShpSabkanash ﬁéFeﬁanlﬁdéCdll%@swle

acetam do and propionyl am no. Exanpl es of
resoh@ice 6@¢dtgrbsg(@)eaampig pptical igomers,@ligstgrepisomgis|apgd geometric isomers

andg\?f{q%e‘?*dlf %}'}F‘ he ¢ tg%{,uﬂd [}{;” nycﬁﬁlmél(ts)hl 0,

et I1i1yxls glsb mmnylkierst@(dathpﬂ @gamfcom@undapﬂtw fcmnula (Mrven exiet in

and
sor Y ST gl Rt Wefn BB Sl sl S

10 unda’sﬂ@ydl ghiat tﬂihmyﬂltmmmcnm;ﬁxasrplﬂ geheblvit@M firkanoyl " i ncl ude
G - 4al kanoyl , propionyl and acetyl. Exanples of "N C
aI kyrjam no" include nethyl am no and et hyl am no.

Forltdatipnes of "N N-(d - al kyThai nno" i ncl ude

é{\L IR‘{ ﬁgmq egﬁlg ’\%ptarﬁ%)[ %e arglg\;mlste*fg ggllll%,ep rein.teral buccal,

vaghhal) Ydctal, ahﬂawno@nﬂhuiﬂa@m peblyigualkx anfahascubily; iﬁBeLﬁaieb\ysrhyl

15 toplgf;@e %ttrge%%lﬂaym%@aﬁgrg%ﬁ@p|mtf%tﬂé“%"(n%?¥‘sw9‘§§1 gﬁ!‘ﬁ%ﬁ f and

1ntre§§t‘héc%t§ Mﬁ%&iﬂ;ﬁ?gégg?{dg#ﬂ%ﬁm @Fecdbn into the joints.

dosnge Wil sl%pcb%%yqute;ﬁ&dmlmstratmn the severity of the disease, age
andl\l?él%fﬁ bk I)pati\é‘n{ @rfdrb\fﬁe)r %{&@mill\{ cdr¥iabmed 8¢ tefattending physician,

) car bamoyl " are - 4al kyl ) car bam)yl ,

whermctetﬁymamgib@: e byisheg] regipgn @tuhgqsagﬁ 1ﬁYfé ay the Hst aPEseRHRE &Y
G - 6al kyl ) 2car banoyl " are N
20 rtﬁ{ a&? t%-nl( kyl ) 2car banoyl, di nmet hyl am nocar bonyl and
rret Amytf&()hyﬁ amtmt)@@ qg)mppund athapbssst ipyention for use in therapy of
I
cangfl IO AT b K BN & R Bloofidmimal

parfiotdariyl admman cheLryep{oBHB)Y 2Mic8(, ©) sl@v Melpragnesion of cancer, or to reduce

B LA Sl e R o o

25 ( C3td¢ piNiparfi{gPharnhdideutick@mplositiomffrom the compounds of this invention,

e S b S g e

preparations include powders, tablets, dispersible granules, capsules, cachets, and

suppositories.
A solid carrier can be one or more substance, which may also act as diluents, flavoring
30 agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it
can also be an encapsulating material.
In powders, the carrier is a finely divided solid, which is in a mixture with the finely

divided active component. In tablets, the active component is mixed with the carrier having
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O 2- N(C2H5) -. Exanpl es of
(C1-6al kyl ) NH-S(O 2- N(Ci - 6al kyl ) - include
W@ SH3PMHS( O 2- N(CH3) - and (CH3) NH S( O) 2- N( C2p&1/GB2006/003978

Exanpl es of NH2- S(O) 2- N( C1- 6al kyl ) - include NH2-

S(O 2-N(CH3)- and NH2-S(O) 2-N(C3H7) . "RT" or "rt"

means room tenperature. A-3aitabl e pharmaceutically

acceptable salt of a conpound of the invention is, for
the &6&9&? Bindf} R&eHied dkiulthiO B Abtio and cERPREANE tl@fshziﬂ&and size

i nvention which is sufficiently basic, for exanple, an
desiegdj d- addi tion salt with, for exanple, an inorganic or

O @8N En:Afb dup Bﬁfor}emklﬁoﬁ}/ SRRl Rk Svax B8R maRfufe, of fatty

sul phuri c, “phosphoric, trifluoroacetic, citric or
acidrglyicefidesand gocop hutmi ifi firtameligd guyl tha pgtive mﬁavcwé isukispergpd therein
by, R &5 lsﬁrrxﬁ?' fhe%ql%n GARRRHE s Fl'flxt{uté% {thiY F&ﬁrécpﬁto%h%lent

I's surficiently acidic I1s an alkali netal salt, for
sizedr@migslaed allayeditapecd androlidi€si um salt, an al kal i ne earth

et i brierd A18E ATl Alof TR0 Qesbid MR abliose,
sugn,f;feomd deﬂrlpmﬂo tr@@camlh El}el-tla,d cdbﬂcag,! sed?ﬁtqladm?cymcihyl cellulose, a
am ne, dine am ne,
lowtn?e?t%\ﬁaﬁ 8?%0?1 - eﬁ’laﬁl‘é?%cil %e nmor phol i ne gr

t riSemé Bf thyg dbmpcymtlh(yﬂ thlamemt invéntioh erel cdpdble afdboredng sham with

g AR TR B LRSI s
invehtien. GRpMpPleNOiSsuci adidmiditivarselisinélndd dsetetepddipag sbiblate, benzoate,

nce._ structures,. fqr exanple optical
beni G SO SR B QR F oGRS AR Ore, choline,
cnratt@uymmypsuﬁams di’é‘th}ﬂéiﬁdl@ﬁhgﬁépﬁﬁﬁﬁsmfonﬁtb fuinerate flatataje,
od that certaln co

tqQ be under st
glycpi?ée 3@}1&%&5‘%& > Eriyydoxetxliudionsisy hepigofce §eXgaoae nﬁgrag‘ﬂorld%
hydwﬁﬁ%IM@M9&¥ofo@rdaﬁayﬂk&9ma§ate f180tat€ nad1RE, Snal iy irRtratestliBont,
is to be understood that the invention enconpasses

megéwrmn@@cmap%mkms@éor@@r pitraterale. BRD IR PEBHEHU R B ClttRe
phowhgﬁe&lbhdspﬂﬁ@bic% rﬂﬁ/ﬁlagepl%?ﬂh guﬁ{a%dsa(%ﬁlatle)/stearate succinate,

arentera buccal vagl na i nhal ation
sulfam@gfsplfmlla@nsul@@bqartﬁa@d gn|syl§te (]p fralvenasydiopate) 1r1}1uoroacetate and

undSHRGHE FAEOURL )ﬁlc1uh9£}hﬁallul.1ﬁ‘vsalltsn Eﬁ(gll’ﬂﬂéﬁl La¥ts such as sodium, lithium

Intraperitoneally, Int rat horaci al | Y, |ntravenously
and gpfashiuma bdlts, alkaline earthaueiblisglfs suph ascedemiaimotadainm mfbmagrieylum

s S QLR 01 8 L Mg TS B9 b, o
salts Wwith dinBeasids su]:g(as algﬂlinme]yglhe oufltlmﬂweaq:dawlfeﬂt Adsudl b@imer
act ors. norma nsi ere b

mtr?ﬁ%} Sco%tag)ﬁlg %"‘é’ﬁ (%t % dua ?{Plﬁad ‘{Vﬁ% sycli sgaﬂ g1ow%r alk%élahdes asuch
as niboisdgehyl gredyl,and bitgl nidds; &amyb@tfaﬁt ﬁkef dimethyl, dlethyl dibutyl;

diamy] sulfates; long chain halides such as decyl, lauryl, myristyl and stearyl halides; aralkyl

halides like benzyl bromide and others. Non-toxic physiologically-acceptable salts are
preferred, although other salts are also useful, such as in isolating or purifying the product.
The salts may be formed by conventional means, such as by reacting the free base
form of the product with one or more equivalents of the appropriate acid in a solvent or
medium in which the salt is insoluble, or in a solvent such as water, which is removed in
vacuo or by freeze drying or by exchanging the anions of an existing salt for another anion on

a suitable ion-exchange resin.
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particul ar patient. An effective anmpbunt of a conpound
of the present invention for use in therapy of cancer
w0 gooan4®mpunt sufficient to synptomatically rePCEGB20060/003978
a warm bl ooded animal, particularly a human the
synptons of cancer, to slow the progression of cancer,
or to reduce in patients wlTh synptons of cancer the
risk of getting worse. For preparing pharmaceutica
COfPQR8értth QS ddnPRuld ¢ thOBRAUA (i§ oP4 phafinScetifioati tad:daptable salt
inert, pharmaceutical |y acceptable carriers can ?
theregf fgrdhe fgeqap%}mé freqtpogRf alcluéwg |PEPP%15‘F?H°|&F6@ of gigmmals including

humb A ke Lﬂ%rﬁ@ﬂ@ﬁﬁﬁulaﬁeém KESrdaridl SRR 0 BAre pﬁla[rﬂﬁéﬁuﬁ&al practice as a
capsu es, cachets, and suppositories. A solid carrier

th@mﬁm@@ﬂ@ﬁém@$ﬂmbre substance, which may al so act as
di [HeHRn b t@%@&b&ﬁd?gﬁﬂé ﬁmse%@in'dmtioh ZBE Pharinbdlii&@BnSposition

suspenglng agents, binders, or tablet d|S|ntegrat|n
of thagjiemension intay elsa caltain, dybe apradministrsed (GIwgnapesE T %ﬁquenrlﬁﬂy)
with gﬂp&rﬁor#ﬁh@mﬁéﬁ%1ﬁﬁ ét Ets %{ {/él&ieﬁﬁrggﬁﬁ’g &b 3Rl Hsea¥tohlitions
rsin a t e finely

nrxture I'vided active
refegehfodermit.. I n tablets, the active conponent is m xed

W tIﬂe {eh c&%r 5§1t‘ie0n 1?% nﬁ&ftja?nclﬂﬁi% %l‘f‘esi%ﬁxul%&d?lddf A act1 de component

pr oper proportions an acte
or atphanfabamealamdcmtab&' sake mnh e@harﬁmpemébmcpwp@béﬂﬂa;TM4 RO@ gxample

oSi ti S
o SRSyl RS Mt o B
tablamdapdn&s,aqhmue ot oityr sadmanﬂ; susgemho&ﬁ;enm@mbrshmsamsnmb’t_synenfsogels

xanpl e, stirr n homogeneou
nesq] A p SR A AU SieT Bt 6 ORRASE GEtdital £ RutiRiop
and @'&Qiareﬂféﬁhl a6 (ifblfdyhg ifidverdus, ein@aﬁu‘sblﬂaﬁorl iinfobitit)estemibegpy@sdus o
car honat e, neS|unlste rate, talc, lactose, sugar,

OﬂyﬁéwPWﬁ(”éﬁi??‘Hmoéﬁg?ﬁﬁ” Piyacant h, met hyl cellul ose,

SOqlji¢hi forinREMPOBAINY inchAL kdlhiRHE, sushehS¥asBId dnit@sio¥RXSterile water
cocoa butter, and the |like, Sone of the conpqunds of

or VafeE- PR SEA glyeohselutipnsiof Heactivesappaungs may rbﬁﬂ?ﬂt‘@‘& fgan

exal‘ﬁblte Ry M@\Elﬁ B%aﬂaﬂ&{sgﬂairﬂdbfé @ﬂg’aré}ﬁ&ﬁrbﬁﬁnrﬁ&faﬁ& anghid asidsos#iogk can
salts are also within the scope of this

also w@rmul@ed infsqlyipn wquious pRiKethydens shvral sqlusionsAguegus solutions for
orall aﬁﬁﬁrﬂgfatlgﬂ? ?&rﬁe%reyféﬂ:‘dﬁ’) td?ssolalﬁg ﬁfel%@ttl\?e co%@ﬂé?ﬂrﬁwater and adding

benzenes onate bi car onate bi sul fate utyra e,
sult@ldﬂmi@mtts,eﬂavelamgﬂfg@msmabdﬁ%@nd diighening ageity asadesired. Aqueous

susﬁée%‘n% !)1%11‘8?(%{1]]@1 0y lcgmgde b d?s&agﬁﬁ#ng [&f‘echr@g) cﬁ%ded actlve component in

anesul fonate, funar t amat yco at e,
watbtenfgfslwr frathe, V@owwrtcmy euchyb saiurhbsryatl@tlc g, sasataethyl
cellul%é(ea Qc? barg&gy e?hrg}l gglliugge, and other suspending agents known to the
pharmaceutical formulation art.

The pharmaceutical compositions can be in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders in
vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can

be the appropriate number of any of these packaged forms.
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hydr obr om de, hydroi odi de, hydroxynal eate, | actate,
mal at e, mal eate, nethanesul fonate, negl um ne,

wQ20apkolnal enesul fonate, nitrate, oxal ate, panPel/6B2006/003978
persul fate, phenyl acetate, phosphate, di phosphate,
picrate, pivalate, propionate, quinate, salicylate,
stearate, succinate, sulfad8te, sulfanilate, sulfate,
tartrate, tosylate (p-toluenesul fonate),

coniBihdddaQr oacet ate, and undecanoate. Base sal ts incI ude
—ammoniumsalts, alkali nmetal salts

uch. as s
| i The uFA-eaneer diatnsst driinedheran may e ppplisd 853 ffﬂe &am r may

invodd InShd@HeR tPBe B4dHBuRY BT thé BlvehtioN) condleiREAl SBIgHIN 03 i?ddﬁcﬁherapy or
safts wth organic bases such as dicycl ohexyl am

chergethergpy. &Jmhnylpﬂlgagy s Hichide onger mayre Pkt hefqllowing qqggorles of

antxmgﬁaﬁ%\»'@ as arginine, lysine, ornithine, and so
basi ¢ nitrogen-contai ni nghgr oups may

be
(i) quantirelifertvefntinecplestic dyanand cambinptignsthespatyds upes ip gedical

onc@géyh ﬁ\?c]% agg{ky%tn%%%e% éfor B 9‘{15%&' ?13-5‘13 e?ﬁltble)laﬂ? |c&<§§;§hospham1de
n1tr@gearrwlstasi,1 trlﬁshm@gn, chbmgn@h@hqmﬂﬁian@g@mgrg@q’grﬁg) g@g‘gqtabohtes (for

exarlnpllg éthf’ola@é Shtag ﬂugx%gg?&d%ﬁ{ 1keh§‘ hk%g&amﬁglﬁll tgé’alfurhﬁltfttgﬁéi

Rz Brom
methdtyexite) ccygjsmaIafajmnasnd@mdattyki@xmaba)sammencplr efitéhiptied (for example

sal t.s are
antl}r%cgplg}e? ﬂ]é % 1aB1&/?1nf bleonéyctlrh go%?%bgcﬁ g t‘ﬂl’%@%@g Ie@?’ub'lcnn 1%1rub1c1n
mit&ﬁ)j‘difﬁd &aﬁtlﬂmﬂmmndom&irammosammumnc a@nta;}(fqreaammmgm@me
e.base form.of, the duct
skl Ueaamren s e b et SR o8 efiSie ot and
taxdt&d); B doPoivdhhezdbe tillbitad (fori e&am]ﬁls epipddophyltntoxis 1ﬁ;e$m)|pvsidﬁ and
such as water, which . s re

e GO B ORI PRI BRLPrEE oo BYorh PG e

bor{e%mlﬁ ToLIBRIE])akdaRe %nﬁanégﬁltd@ DA Erylioh agkiB e agEyEalpl%inferibmn
order to use a conpound of the fornulaé%éxl%

(i) ph sy ipsiabeegeaiIspeh aseniigseispgens o anpgf Br OfFWéfene

ralc}xﬁ@l{eaﬁt%%dfgnet efn@ %cf& nd)| RGtrdbeh P&e}ﬁb@dﬂ% I@g':llliltﬁrs (for example

treat nent) of s inclu humans, i s. normal l

fulvestrant) entistirpgen HoLF OIS AT IS AR S &Hﬁ‘ia%é‘ﬂ@ Pxpé?%mne
ace@feﬁ‘ CIhHIQIq ax?tﬁ ng@rL'fﬁ&? W dnfs® (F RERASE bbLRRblin] 1&@&@111{ Arfn

e conp of the present i nventi on,
busplhhn)npmgmqg@m (f@@moslp niegestrof acelaiey arqimasase |1W1Wﬁ%,(f<§le§%§nple

as a§1g 2' n,l lgtl‘rcfzo%: Voo da@d%xéchtrle%{aﬁg) a(dﬁ '11{Hﬂ£1{ lchlJeH Mse such as

r'e pharnaco oglca agents
fing3ferid@l ue in treating one or nore disease conditions
referred t 0

i} o Seees A HEP T SRS P ot e B PO Bl g ors

likémHAEsHR eRLinhi®abs YT HORBRAdMsRiR@bd activitbr @ceptor function);
phar maceutical |l y acc&st able carrier Rﬁr exa

(1V] nviehibiters oﬁgywﬂvefaftag, ptiong Wn]_péeashlgh mrs lm{lc%egtrcgv:ytﬁ factor
antitdli@s, ehRvth @lciBr 8ceptbOintiBAERESR example the anti-erbb2 antibody
trastuzumab [Herceptin] and the anti-erbbl antibody cetuximab [C225]) , farnesyl transferase
inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family tyrosine kinase
inhibitors such
asN-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine
(gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine
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tabl ets, capsul es, aqueous or oily sol utions,
suspensi ons, enul sions, creans, ointnents, gels, nasa

WG proapsso4supposi tories, finely divided powder SPOT/GB2006/003978
aerosol s or nebulisers for inhalation, and for
parenteral use (including intravenous, intranuscul ar
or infusion) sterile aqueed9-or oily solutions or
suspensi ons or sterile ermulsions. Liquid form

(erl&ﬁ{q)@gyyngﬁdl ncl ude sol utions, suspensi ons and
sions.” Sterile water or vvater-propyl

6-acsydbmidp Q- @ﬂor@ﬁeﬂmnhwlb&%mmﬁ@hwpa e tiolggmite (C1
103 %}2 fgf(&'mgf% lﬁgbl drO&Kithe Bﬁﬁﬁﬂéﬁv‘e@ Qﬁmﬁl‘ﬂ tdc@b kifyQind for example

irent er m ni stration. uird conpositions can
inhibitapofthe hwmﬁagwln factop famﬂ}’o r PWI@&‘E BBipEoIserf yet hyl ene

pho él%{: cr%!h § k&QSe ﬁ%ﬁ@ £ Tty l@fhﬁlbﬁt@fs of hﬁ'ﬂogen actlvated protein

|on can prepare ISSO|VIH&
kinaae kine®e (hﬁﬂﬁ'}j&) @nd far exanagle mhémgrsap@ gtom;n kinpse gB/Akt) for

CXEUPR{C &%a?{foﬁg off gr ?c{sm%ga geeﬂ}rﬁl aﬁ%&b)&i)élgoﬂr (Abl ?ﬁ@’sme kinase famlly

S as esire eous suspensions fo
suclOﬁﬁAZlDGﬁO(aﬂdh dmum’aams;ssawp enctmgntbh@eSFllaWéGiﬁe‘éﬁc\)maéé any

wat er together with a viscous
age‘i‘?ﬁfbélf Wﬁﬁg%%%gn%%%r al synthetic gums, resins,
(v) Metaniangtogbhit h@ae, susodi thisse mclhomymethh yffectedl vabavdae endpitfrplial

ot h di t h
M T T T
bev@ﬁzdnﬁhbl{ﬁlv&stlﬁp S@FFoun ey fich hanthssealisciovedin IhtmatiompBsenti on

Avefira iy 09780 bt SRS U RE SRS S BRERT P00
confRuAASGRA wWokk By RB&GHALBEhi MR eRAMSIB linbhide iftdkiageof integrin

cont ai ni discrete quantities of the preparations,
aVﬂ%ﬁln@mmq?@ngw%Rbt ed tablets, capsules, and povvders

(v1)I n \Yasg% él%agﬂ%%éh@ §uch-|z_3.|§ %o%k&asfﬁﬁ f @Qleanfi QBtﬁb&ﬁBs ibSseh &

let itself, it can be the
Intanmmdrﬂammmﬂmns &‘fO QW92 16, m&@4%&8k\é(@é&)/41669 WO

01/%%'23’5%[53”6&936%%519 O@ngl cancer treatnent defined

e app as a sole therapy or may
(viil) nvaitivense tharapids]ifor ermmplo thdse wbishpudingctod to th@targwelwted @hove,

or.. radi ot her a or chenot hera
S“"Eﬁﬁxﬁghéﬁg%@ﬁbﬁy rﬁ};sfl *hcl ude one (F))?‘/ more of the Py
(vifiypl gdiawre@‘py aprgahes chilimgrfoi exempivwppragees ©:reflage aberrant genes
ntiprol | ratl ve/

suchgpherat e ehirege AL SORRGAPOREHP ReehCiectsd spppme pro-drue
thefap§ | lappeoadihel ¥hohtak ﬂ@s@m Stdsinerdeaninngs| tymidine}istse nr, a bacterial

carboplatin, cyclo g)hamde nltro% mfjg‘ dt .
iR ATD DR 1 TBUESh B SIRCRRS o eBaPeaRy o
radiithé Rt BBPds h@s-dt gQ’éSlﬁéﬁﬁ;@?E& tadthpyf; 0l at es such as

fluoropyrimdines |ike | uorouracil and t 19
(ix} al immynegegpy approaches, including for example ex-vivo and i v1vo approaches to

increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines
and approaches using anti-idiotypic antibodies and approaches using the immunomodulatory

drugs thalidomide and lenalidomide [Revlimid]; and
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met hot rexat e, cytosine arabi nosi de and hydroxyurea);
antitunmour antibiotics (for exanple anthracyclines

WO pdog/osgdni amyci n, bl eomyci n, doxorubi cin, daunperyGBR06/003978
epi rubi cin, idarubicin, mtonycin-C, dactinomycin and
mthramycin); antimtotic agents (for exanple vinca
al kal oids |ike vincristined0vinblastine, vindesine and
vi norel bi ne and taxoids |ike taxol and taxotere); and

)t Oﬁﬁbxﬁ@éiﬁﬁeﬁﬁ %ghﬁﬁ%lumhllc@ﬁkgs dé}faﬁfetlﬁé’%ﬁpéretgasome inhibitors (including
epi podophyl | otoxins |ike etoposide and teniposi

bortezeIHR)y iSpEetinpig s bt- @ééﬁﬁlnawa%bﬁ&??lé?rﬁ’éia rﬁ‘jm@ﬁ% ?lai%e HLEME A

Cephdlt Dk inNeSnHibifhs EXPUTO] £adAOBR-2263 N hrdi- ¥ @&@E@F méivdlohsle
agent anegrlllde [ Agryli and_ t he

antl%ngﬁsataﬁgme Fadiation the{aipy )leé;l%’ b’smat@wéob&ggawn@u@rﬁl%lé MIBG), antj-
G(D%]fn JI{aP&%B@dy(tflaﬁpye\%m @1tﬂ0%9§t§h&l§d§/te Xr§Hak &0 ony-

ene dr ol oxit'ene and | odoxyfene), oestrogen
Stlmn@be&faeior W&%@lomlw@e@@mémnpl e fulvestrant),

m | it a%'hgﬁﬁ Rhigvdi @%&ﬂlcﬁ'@ﬂedsﬁnulfahéﬂ@@e%mlal or

cy r terone acétate), LHRH antagonists
sepapate Hoditg céglmm@tvslua(lfcomp@rwamf éleg@sf@rteet Snch qogmbiadereprogucts

emp?oelch ?511?;[0% Als@f’tl%lpfng&%%hO(%;‘:ﬁpg‘m&f;%.{ncﬁwp r?gﬁbféesgﬁssﬁlét@!)f within

ase I n ors (for exa
the dmag mngealesgribbdbargnodf@e andiha ptheeplandacentéraby-tetive pgan within

o d&orse ol{cSa reduct ase such as finasteride; (iii)
! aB%f@H‘t‘ QR & nhi bit cancer cell invasion (for exanple

net al | oprotei nase inhibitors |ike mari mastat and

i nhj bitors of urokinase plasm nogen activator receptor
Synghesis | on); (iv) inhibitors of growh factor function,

f oIThe xenph@ds ldﬁbhai*rﬁziﬂebﬂldany scdeptable gts gitepatit o f fleqiresent invention

con SRR P ! S s B BPL Reorce syesis
The[cbl@lg&ﬁﬂts |(ﬁ¥)héiﬂldcetuh&all@rz\b¢ abbahltﬁﬁ&rb&xpdmh@@ewqt ii’(ﬁsbltlon can be
ar nes tran frase i nhi pjtors

synﬂgap%ﬁéélsma BT bl s It &l Rthods Ko in the

art dﬂ@?ﬁtﬁéﬂc‘%fréamcf éBEm%ﬁ?rH? h8ridtidhé MbleBH 8 retcﬁ@:debp iR SRlled in the
act or for exanmple EG-R fam X ¥r 0si ne
art. gpm@th@cﬁm%@q«eo@g a@u@hhmlted to, those described below. All references cited

her&r M’e(hgreﬁl‘{'ing5 or%feﬁlllyﬁéﬁeﬁ‘t?rgﬁylbg rdfettREdI0XY - 6- (3- mor phol i n
opr opoxy) qui nazolin-4-amné (gefitinib, AZD 839),

N- (@‘3@9@ Agthpriveds oY plermadshiégelly aesepoRly satts dheygafunt ﬁa&tﬁqvmwn
eSO B A Bl s i, e iy

perﬁwumdlpcsalyérqmmmhmmha m¢agents @id mISHY em}ﬂ@yed@ménqms*@ltable for
the ‘tl‘alﬂ,:f k%}nta oné b]%fng teﬁgctc% ?&s%l fil fets&rYp?gn gf @%@ﬁhﬁeﬁg %T%'Ehods described

exarnp i hhib
belgyw,avik tn tﬁeanﬂastoﬁ(aﬂmt all propusedercactiph @onditions) mdn@rxg)chome of solvent,

reo R RRTOBHE St ferraty Pt g afer: Bl SERIP' ©
procedures, are chosen to be the conditions standard for that reaction, which should be readily
recognized by one skilled in the art. It is understood by one skilled in the art of organic
synthesis that the functionality present on various portions of the molecule must be
compatible with the reagents and reactions proposed. Such restrictions to the substituents,
which are compatible with the reaction conditions, will be readily apparent to one skilled in

the art and alternate methods must then be used.
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ki nase ki nase (MEK1/2) and for exanple inhibitors of
protein kinase B (PKB/ Akt), for exanple inhibitors of

wEGe@7oya0esi ne ki nase fami |y and/ or Abel son ( AbPQT/GB2006/003978

tyrosi ne kinase famly such as AZD0530 and dasatinib
(BMS-354825) and imatinib nmesylate (d eevec); and any
agents that nodify STAT si-gmal [ing; (v) antiangi ogenic
agents such as those which inhibit the effects of

Fxa ular endothelial growth factor, (for exanple the

anti-vascul ar_endothelial cell growh factor_ antibody .
bevhe inyention Wiknawbr fjrthednsgiied adthdgferenessio thefelowing illustrative

exarg%l?sgillz'n%ﬁ&, iiledsRtSdanlehwd@l Patent Applications WO

_ 596, WO 97/ 30035, WD 97/32856 and WO 98/ 13354)
@nd d@mpmtn@s _alterga\te_n \mbdqgrm Colsie E°C%é@hf&h9f§r?§e q@F 1igd out 3_"‘ room
exa npt!erﬁ érﬁtﬂx%rﬂr g?xbie%ﬂ%?ér&tg{e,sﬁhg is,'(jﬂ b F4hok Bf AP3d ;un ction
and ang?ostatln ; (vi) vascllar ‘damagi'ng agents such

i3 Compamit sbttians werAdriehelec anrhydionsmaghesioingslefe; gyaporation of

oo/ a0kt G g7 Faust OB a890 BT DR R

02/ 08253: 30(muiniHg) with b ath s@npckeuwrapf esto 0SE; exanpl e t hose

A ch,are directed t he targe lListe uch
) 7 SpE St b Sfob R BBRL ol SR fe®
t her apyonsggraphe {EEC) wascdatrbid gt drosiliengahplhtes;appr oaches

.a repl ace .aberrant .genes such .as aberrant .p53 or
égérﬂ FED c%?“ﬁﬁ%ﬁ?ﬁ“@ﬁ@ﬁgﬂﬁﬁgﬁgyEﬁ?é@#@ﬂgenzyne
pr 0- ddhe@ndtbesiphpinasafRteachBILEIMSE) @ rédstaetinas anggiven for

cytos&ne deam nase, thym di ne kinase or a bacteri al

ni t r oHEHEEPLYYY )enzy e and approaches to increase

pat i effal pRUGIANEE sitiRfacHeHbIdE hagyar daghdldi redohaica pYMRY sfectra
as multi-drug resistance gene therapy; (ix)

i murfSdiee R sPEsiR e hes, i ncl udi ng for exanpl e

8%y Vi MOdfRE given YdrTRusBRRQAGIEA atdndt REJSASE thdde which can be

I Mrunogeni city of patient tumour cells, such as |

t r ans$teaipgddyy qxln&ent RroeeskiavelspmerirpraRadtione PEE GReated if more
inter*&gﬁ&qwér nLir@d;anul ocyt e- macr ophage col ony
stimulating factor, approaches to decrease T-cel

anidr gyhensgiyanobibHedatajis e forarndidelta eadus ferupadorcdiagnastis pedions,
as cyi.okine- frect it . .

oo oop S TSRS G ISR bl Ay ARES A9 BPer
appr cewiles!, desérminednt 300 MHa iy PMS Qadd inessl pthsrwagedtated;

: ' t ' al At d
R POBARALITAN AR TR HRIE 7Y o " nd() ot her

(ixpat sobvent ratgimaegivemninlvabineg vollercgwie) teesone, prot easone

i,nhi bi t ar i ncl udi ortezoni , isotretinoin
035, bt Myl ot T BT e T evem o
Ri t uxamaiMFE ALI MTA, N,N-dimethylformamide;

THF tetrahydrofuran;

DCM dichloromethane;

DMAP 4-dimethylaminopyridine;
DMSO dimethylsulphoxide;

DIPEA N,N-diisopropylethylamine; and

EtOAc ethyl acetate;
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Cephal on' s ki nase inhibitors CEP-701 and CEP- 2563,
anti-Trk or anti-NGF nonocl onal antibodies, targeted
w0 2@7a190on t herapy with 1311- net ai odobenzyl guaPCTGB2006/003978
(1311-M BG, anti- G D2) nonocl onal antibody therapy
with or w thout granul ocyte-nmacrophage
col onystinmul ating factor (-@+CSF) foll ow ng
chenot herapy. Such conjoint treatnment nay be achi eved
(gﬂ?) a\ﬁ@&ﬁ@?o%dﬁﬁla‘éﬁ gﬂﬂérﬁ ﬁid (6] Shroﬁsl@tﬂglﬁ?li}j caif s11;ilfa gﬁtlamafgflbcm
0sing. o e.individu conpo S .0 reat meng .
@mﬂﬂesa@oﬁeﬂamwymﬂad%é %epéggvagyﬂ%ﬁéla% eS?‘ngPteﬁ%O
IhDyention, or pharmaceutically acceptable salts
thereof, within the dosage range descri bed
hereinbefore and the ot her pharnmaceutically-active
Exaf @& wWithin its approved dosage range. Synthesis The
conpounds or pharnaceutlcall acceptable salts
ey’ b P B4 -3 i(erhlupton g!:;! egnared in a
De &nﬁﬁe@ﬂﬂﬁmMﬁﬂl known to one skllled in the art of

The conpounds, or pharnmaceutically
ac @erptcma@e seapmqn webﬁ@t weff charged wifh 1p(ﬁéb@rwyﬁlmxﬂ@h21YBPrhwmlne

Me, %d EP g’vsl\n ’Pﬁrqmldﬁ i %gdkﬂ%rm(@ ggﬁﬁf(o% ! {1&@% yr1m1d1n-4-

th's Ic nmeth
amlmq/(Mdnlmdl 2:; 060 gah7 7'¢ morodyriust PPEACP. 30 & 2 3t mored). Ahb}‘dy@ﬁ naB,HOH

2 “ﬁﬁ@ﬁ?@ ed, B gﬁé FLtbhh ENS&% s¢a elr%l alpg geattend 1¥1tgﬁxgarowagesrgerlct(grgﬂw for 10
houReTYeaofibh migirver pesfie Byadlidagerthfontdtezripdly ewite (by ISCO

incorpgrated i eir, entjiret ference, The vel
Corgtafish e eracismt Birdanaiohh i artrdbe s Simponges Hwnie sofd
(0.19 'geiﬁ/@f LClTs 3931y eANMR (Cfbmgs sBbenansd. 759(13 Nan 4150 (s,
réactions and techniques descri her ei n.
1H)y 3@ (ri.dib, hee(mpdid ot fﬁe@ 31, $80V@WER. appropri at e to the
reagents and nmaterials enployed and are suitable for
the transformati ons being effected. Also, in the
Exaggde?i ption of the synthetic nethods described bel ow,

S-Chltorcj- X et ! 590F %X &Bl 3-

yhpatinoBphd4-diantigact i on t enperature, duratlon of the
EXexaeélnent and wor kup procedures, are chosen to be the

tions standard for that reaction, which should be
5-Chiseslvt-§(1 Re b fliareply riwidinriey il - BH(S-isodr byeoxgs1-pyirazol-3-
unde:stgg% bﬁ one skilled in the art of organic
yDnypmidines.2- €©the functionality present on various
portions of the nol ecul e nust be conpatible Mﬁth t he
rea ents and reactions 0S h.re [ to
S pF TR AT e R SRR LRan G P AL em.
caﬁﬁggﬁdgwwﬁgaﬂuﬁmggs will be readily apparent to one

skilled in
Column: Chiralpak AD, 250 x 20mm, 10y;

Conditions:  80% hexane, 20% isopropanol, 0.1% diethylamine;
Flow rate: 20ml/min.
Post purification purity check. The sample purity was checked using the following
conditions:
Chiral HPLC using Diode Array
Column: Chiralpak AD, 250 x 20mm, 10y;
Conditions:  80% hexane, 20% isopropanol, 0.1% diethylamine;
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the art and alternate nethods nust then be
used. Exanpl es The invention will now be further
waele®coidoed with reference to the follow ng il|RPCSI/GBRI06803978
exanpl es in which, unless stated otherw se: (i)
tenperatures are given in degrees Celsius (0C);
operations are carried out-4at roomtenperature or
anbi ent tenperature, that is, in a range of 18-25 0C
Flow kdte: OF Gk, Sol utions were dried over anhydr ous
magnesi um sul f at e, evaporatlon of organi ¢, sol ve
The diast ppakdregantion Smecd 2l migh 2ith (2 PRlicsH Efasion Fradiog) ‘Pé‘tﬁ%@&met

The @50%%«8 H%lg (fefmﬁon tirae* 135 ADhin My (4@ oB@éahroEa@ﬁH fdadind) 8 tIRfR-iHdmer

chromat ogr a neans sh
ch Egamlomgmggfwss&ﬁr each il@gl@@Fenaptmmpr |(%§,b|> 99% calculated using

area fc%ﬁ@attgﬁfn hy (TLC) was carried out on silica gel
s, (Iv ?'f in general t he course of reactions was

xai@lé PsIMSy 398 G100 IHNMRd(C&}GlﬁrﬁB& Hfis 5By 7 ARéss 1H), 5.50 (s, 11D,

5'2q egg'g’ra %gﬁlgtﬁ/fﬁ%\?ﬂf 'na ’pr guf:lt ;reia\ell(ree grven for

sati sfactory proton nucl ear magnetic resonance (NWR)

el 10 FRLOFT B TORVEH PR St b Be Ll g o 10,

526&39%?{)%680(& ¢Bm 1b§ @bsrai ned (hymHgli | i gent process
devel opment; preparations were repeated if nore
material was required; (vii) when given, NWR data is

Exdg{l:k%lélﬂe formof delta vaI ues for major diagnostic

2ns, given in part per mlllon (pprr) rel atlge to

LT 18

OO I\/Hz |nDI\/SOd unI ess othervvl se

chem cal synbols have their usual
rreanAmgsture(ofx;) b6i-flearopyirimifio- Mé@t@m%ﬁe hydroeileride (Method 7,

\ r
o L R Mok Epkih S AR SAI Y . 1
mg) zmtlﬂ}lhm r(@ﬂbm:h)nn niBENDI (%hh@nmwh#rgmntowowave reaction vessel.
The vesse{ne Qc/:alg an queX{ed in mlcrowave reactor at 180 °C for 6 hours. The solvent was

=

removed under reduced pressure and the residue was purified by Gilson (10-50% MeCN/H20,
15 min) to give the titled compound as solid (40.7 mg). NMR 11.26 (s, 1H), 8.67 - 9.18 (m,
3H), 8.22 (s, 1H), 6.04 (s, 1H), 4.86 - 5.40 (m, 1H), 2.25 (s, 3H), 1.57 (d, 3H); m/z 333.

Example 5
5-Chloro-N*-[(18)-1-(5-fluoropyrimidin-2-yDethyl] -N*-(5-methyl-1H-pyrazol-3-
yDpyrimidine-2.4-diamine

A mixture of (S)-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride (Method 7, 80
mg), 2,5-dichloro-N-(5-methyl-1 H-pyrazol-3-yl)pyrimidin-4-amine (Method 9, 122 mg) and
DIPEA (0.134 ml) in #n-BuOH (2.5 mi) was charged into a microwave reaction vessel. The
vessel was sealed and heated in microwave reactor at 180 °C for 6 hours. The solvent was
removed under reduced pressure and the residue was purified by Gilson (10-50% MeCN/H;O,
15 min) to give the titled compound as solid (90 mg). NMR 10.34 (s, 1H), 8.91 (s, 3H), 8.30
(s, 1H), 5.94 (s, 1H), 4.96 - 5.34 (m, 1H), 2.25 (s, 3H), 1.56 (d, 3H); m/z 350.



10

15

20

25

30

DVSO di net hyl sul phoxi de; DI PEA
N, N- di i sopropyl et hyl am ne; and Et OAc et hyl acetate;

w@ 200y/089041 SCO Conbi fl ash refers to flash chronmetDgBaEhYo3978
on silica gel using Isco Conbiflash(r) separation
system Redi Sep normal phase flash colum, flow rate,
30-40 m/mn. Exanple 1 S~@koro-L"-rS-isopropoxy-|
H pyrazol -S-yl VA-ri-CS-fl uoropyrimdm -

Xax,lnj & hyl ] pyrimdine-2.4-di amne A mcrowave reaction
SBvessell vvas charged W th .
-Bilomo JEimidy

Jn)ne 2 5- di chloro N-(5 |sopropoxyl
H pyr azo )ryrimdin-4- amne (Method 2, 0.50
1. Aamistyt € S gmmoa -pHmRo(B( S3oRoPoxy A4 PiieAC)- 3-yhﬁ}ﬁ%}dtm% -amine
(Metho eg;fg(;ls(ﬁng;bhs\{’ﬁﬁ g@-eldg Ao BghidiHRS )R AR BirédMbride

actor "at 160 '0C for 10 hours.
(Method 7y o) (bhmmoi&taud OINRA (PR indiied-BpT5(2 mig syvageharged into a

i SHESERATRRSEN. T 5 P RO s

for SRduird TCO sclLengwaLrétpved 1idMSed B3 pichdtle) and ieRei GGV B)pudfied by

ﬂas}rsi:_bsrgmgt%%rgg}(@nqn ﬁ?lF?;Sge]g_(ag»gb‘?)oEtO ¥ Sohe%(sa% {E%;’ive pﬁzp ﬂ%;@om Pund as
soh@(lfpsﬁg 60%). NMR811-98I(S 1H)Isb 3@@[ Oy 882l 2H), SvIDes, ), 7-%(—5

DRSS D15 43 iR o 1) s, ol g T o

-vDet hyl | - L*- CS-i sopr opoxy-| H pyrazol - Syl )

pyrimdine-2,4-diamne The title conpounds were
Example)/ at ed from Exanple 1 using the chiral HPLC system
5-ChiBEHAA @G- Mﬁb‘%ﬂvnﬁf?&lﬂ&tiEHISm -KEQs L oS- g rRai- 3AD,

250 X 201mm Condi tions: 80% hexane, 20%
YDEMEE&@J%Ml%dl ethyl amine; Flow rate: 20m /mn.

POSts_ B%Hofrd -fg5! 1%@[10%’ rl'ﬁ-ﬂyr%@-@@l)pyﬂﬁldmﬂnﬁwRMeﬂbM 14eF25

checked usi ng
mmol, 64 mg) and (S)- 1 (5- ﬂuoropyr1m1d1n-2-yl)ethanamme hydrochloride (Method 7, 0.25

mmol, 44.4 mg) were dissolved in n-BuOH (0.8 ml) and DIPEA (0.13mL) was added. The

,_hr—‘

Vl)D&’imﬂ'lin%ZZ 'H

reaction was then stirred at 110°C overnight. The solvent was evaporated and the remaining
material was separated between EtOAc and water, the combined organic extract washed with
brine, and dried. Evaporation of the solvent gave a brown oil (59 mg). Purification by Gilson
(10-50% MeCN/H,0, 15 minutes) afforded the title compound as a white solid (14.3 mg).
NMR: 9.64 (s, 1H), 8.78 (d, 2H), 8.18 (s, 1H), 7.86 (s, 1H), 5.52 (s, 1H), 4.99 - 5.15 (m, 1H),
3.65 (s, 3H), 1.43 (d, 3H); m/z 366.

Example 8
5-Chloro-N*-(5-cyclopropyl-1H-pyrazol-3 -yD-N*-[(18)-1-(5-fluoropyrimidin-2-
vDethyllpyrimidine-2.4-diamine

A mixture of (S)-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride (Method 7, 93
mg), 2,5-dichloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)pyrimidin-4-amine (Method 15, 135
mg) and DIPEA (0.26 ml) in #-BuOH (2.5 ml) was charged into a microwave reaction vessel.
The vessel was sealed and heated in microwave reactor at 180 °C for 6 hours. The solvent was

removed under reduced pressure and the residue was purified by Gilson (10-50% MeCN/H;O,
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conditions: Chiral HPLC using D ode Array Col um:
Chiral pak AD, 250 x 20mm | Om Conditions: 80%

W eooane0420% i sopropanol , 0. 1% di et hyl am ne; Fl POT/GBR@5/003978
ImM/mn. The first peak (retention tinme: 9.21 mn,
with (-) optical rotation reading) is the S-isoner The
second peak (retention tim@#5-13.54 min, with (+)
optical rotation reading) is the Risoner Enantioneric

15 nﬁﬁ@t@sﬁ% él% tiRarld baralouhd sedolie (eI tnh ) NENMR: K64 (5, 11D, 994, 3H),

5304 EDNEST Gol AT e TRMAIR - ) T 18 (G2tDoRpS - h0%gn, 20,
063(-5077|('ﬁ')QH§n5/94(35 IH), 5.20 (m IH), 4.68 (m IH,
. '1.20 (d, 6H). Exanple 3:LC-MS, 393
(MH ) | 1HNI\/R(CDCI3) 8.50 (s, 2H), 7.75 (s, IH), 5.50

H, 5.20 (m | 4. 68 IH), 1.55 (d, 3H),
Exap é(ol 6H) (ExarrpIHZe4 (m 1h ( "

3ﬂ)eﬂf;:f!&';r'{§1‘dg¥-24 sllbik]_lﬂ%r azol 3- yI ) pyri mi di ne- 2 4 di am ne A
5-fluoropyrimdin-2-y | )et hanam ne
hy dv midtire of 6521 ((FStuhtdyriniddE2-yhytharpmite kydeschlorifle@deshod 7, 93

mg)NZ (@f P %?—cﬁélﬁ%ﬁ&%%y h/})pjy?%&brﬂ)é%n qrgnﬂﬁ#%ﬁ&pft

127c@rag@mﬁ’m ¢0.22 md) ¢ o Ba®el (ﬂéanlt) was chaeged ahito aﬁnerowe‘s%reactlon

vessth g Vst St Bt Rl o o AR S A Y o R0 e
solv@i}tgﬁ%gg/ﬁmﬂé}eedue&l stesuieasd thefrésidue dvabpurﬁddsb@rﬁllson (10-50%
MeGR/Hol) g%mews),tq%e tﬁm%%ﬁﬁgggwg s?lﬂbe(a&% hs® iR ThaY ?%1}1)
8. 923631) 3H)88 22 és{ $H), 6k, (s Q}ﬁ‘h §5- 5.54)m, 141) 8682 - HIFHEh, (ma), 1.56 (4, 3H),

( ;. mz 333. Exanple 5
09"5 W &fﬂggﬁ‘trw@(mﬂél)f'ﬂzl}%?or yrim di n- 2- vDet hyl |
-N4- (5-net hyl -1 H pyrazol -3- yl)pyrimdine-2, 4-di am ne
A mxture of (6)-I1-(5-fluoropyrimdin-2-yi)ethanam ne

Exznyple 40.h| orlde (l\/bthod 7, 80 ny) ,

ind Al Rafnamids i ) was char ged

| nt’loo aasorl.ﬂtﬂl%Wﬁ Srcﬁaﬁéﬂo%n(Svl?o%?cﬁJoxy Tﬁepyrazol -3-ylamino)-pyrimidin-
4-y1]-N-methyl-methanesulfonamide (Method 18, 191 mg, 0.5 mmol) in n-BuOH (2 ml) was
added S-1-(5-fluoro-pyrimidin-2-yl)-ethylamine hydrochloride (Method 7, 172 mg, 1.2 mmol)
and ethyl-diisopropyl-amine (157 mg). The mixture was heated at 180 °C in microwave for 2
hours. LC/MS showed the completion of the reaction. The solvent was evaporated and the
residue was dissolved in DCM, which was then washed by aqueous NaHCOs, dried and
concentrated. Flash chromatography was performed with EtOAc/Hex (75 %) as eluent. A
colourless solid (134 mg) was obtained, yield 56 %. NMR (CDCls) 8.64 (s, 2H), 7.61 (s, 1H),
5.74(s, 0.6H), 5.42 (s, 0.9H), 5.25 (s, 1H), 4.83 (s, 1H), 3.20 (s, 3H), 3.18 (5, 3H), 1.63 (d, I =
6.2 Hz, 3H), 1.40 (m, 6H). MS (ES) m/z 498.19, 500.14 [M].
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vessel was seal ed and heated in m crowave reactor at
180 OC for 6 hours. The solvent was renoved under
w0 eaoed4pr essure and the residue was purifi edP@HGB2006/003978
G lson (10-50% MeCNZH2O, 15 min) to give the titled
conmpound as solid (90 ng). NWR 10.34 (s, IH), 8.91 (s,
3H), 8.30 (s, IH, 5.94 (s46kH), 4.96 - 5.34 (m IH),
2.25 (s, 3H), 1.56 (d, 3H); mz 350. Exarrple 6
%lgﬁrﬂm)N2rdIy)-I-(5quoropyr|md|n yl " )ethyl 1-

-1 sopr opogy | H pyr azoI - 3-

lamingls6-(S-isopropoxy-1H-pyrazol-3-

yrim di n-4-am ne (Method 13, 150 ng
0. 25 armloliyy o N[ 2-Chlo@-3-fluase Sporisamrapar L B Dy ez D) -

pyrltr%dj &—g%m ?rr}xgl%'l g&%ﬁd&%ﬁl fgmalgﬁﬁ? (Weth&l ﬁ mlné @S]Qm{ah)PEﬁ‘-BuOH

Nt Wwas chafged rnto a
(2 nifj wasadeedS-1 e(ad‘tupmapwmséle+2-yl)théyla@wéﬂb'dma@O@@dﬂv&ﬁhOalr?’d 197

t ed t
ms, 4N P S EbopaPRGre | 4Ahekats Fud de RS 180 T in
mlcfo%vdﬂﬁ maﬁrspmMs aawby the lcampletidir cofrrm mgatm)ph’ghe(mlvgmﬂ Wasa

gel (20-60% Et OAc i.n exane ive.the titl
v SR G P SR DUl e e St bf Sqyepus
Nalfe39 dfisd andildbnceBirdied. (P$ash SidhmatBgrbPhy Wwas geHprmed. \Gith Kt©Ac/Hex (75
%) z(s::ﬁl)lueg'[_m CO:I_OLQ%SS(SE?Id é]|4)7 mg%gnfs gfl%ta'_vpnedEngpg? 5(‘917N1K/HQ (CI}CILS% 62 (m,
2H)7. %gsob [}30) ft” |081$; f;gggiliom)u g d:r (:n?nﬂzi?znmst(bmﬁ), 3.20 (s, 3H),
1612(d51=a6(§m1@r351§ 1@9(@%@ g(ga P I3 SRS st 3T 4818
[Mj:myr azol -3-yl)pyrimdin-4-am ne (Method 14, 0.25

64 ny) and

(5)-1-(5-fluoropyrimdin-2-yl)ethanam ne hydrochl ori de

Ex hpd 7, 0.25 mmol, 44.4 ng) were dissolved in

(0.8 n1) and DI PEA (O 13 was added The
6-ChipamNE-GAS)nS - Detthy] yetbyln
sal v e porat ed and t he remai ni ng rmterl al was
w%%%d%nﬁvgen Et OAc and water, the conbi ned

or gaiibwinget siraitdr prmﬂwd tothatiof Brimyge 9 ztheltidly ¢osepound was

vapor at i f th
om ST i 23y A SO B LU Y Bl 19
anda(S)‘-o{ﬂﬁdombmmndtﬂ-:eybammm hadroehlufidet ®ehaidi 7). 70/2 348

ng). NVR 9.64 (s, IH, 8.78 (d, 2H), 8.18 (s, IH,

7.86 (s, IH), 5.52 (s, IH), 4.99 - 5.15 (m IH), 3.65
Exz{nﬁléle:ibi) 1.43 (d, 3H); mz 366 Exanpl e 8

N g-é Sk %&m v -.yRatﬁ&WNz' ( S-me&w ?ﬁ r)vrazoly’sl 2/1) 6-morpf?ohn—4-
ylpyrimidine-2.4-diamine

A mixture of 6-chloro-N*-[(15)-1-(5 -ﬂuoropyrimidin-2-yl)ethyl]-N4-(5-methyl- 1H-
pyrazol-3-yl)pyrimidine-2,4-diamine (Example 12, 175 mg), morpholine (0.09 ml) and
DIPEA (0.13 ml) in n-BuOH (2.5 ml) was heated to 110 °C for 48 hours. The solvent was
removed under reduced pressure and the residue was purified by Gilson (5-35% MeCN/H,0,
15 minutes) to give the titled compound as solid (99 mg) TH NMR: 11.19 (s, 1H) 9.28 (s, 1H)
8.74 - 9.03 (m, 3H) 5.81-5.83 (m, 1H) 5.73 (s, 1H) 4.98 - 5.24 (m, 2H) 3.58-4.12 (m, 6H) 2.39
(s, 3H) 1.54 (d, 3H); m/z 436.
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yl)ethyl 1pyri m dme- 2, 4-di am ne A m xture of
(<S)-1-(5-fluoropyrimdin-2-yl)ethanam ne
whyaroehbori de (Method 7, 93 ng), 2, 5-di chl or oPCT/GB2006/003978
N- (5-cycl opropyl -1 H pyrazol -3-yl)pyrim di n-4-am ne
(Method 15, 135 ng) and DIPEA (0.26 m) in "-BuOH (2.5
m ) was charged into a m eddwave reaction vessel. The
vessel was seal ed and heated in mcrowave reactor at

Exa,;hggalqc for 6 hours. The sol vent was rem)ved under

re uced pressure ang
N-[@S)- 3idin

DpGORRUNGL A58 1 O (435 1) . VR 10 SATHA Y
s, 3H), 8.30 (s, |

1. ggnmroyvage{reeeﬂonmegs \Iasg:@argad( W§1p.68) 10(59@.101’0()&1‘15941%
yl)et?'rliﬂaml C@/gﬁthodoi [§4! fn?‘ 0.63 thmol}] Zcidid-5-mSAIPNES5 Shethyl-1H-pyrazol-

Sy picir a4 Ko 80k Bymepby s IEBAGRIPS Wl A6 mmob,
Anh%{y)oﬁﬁt ﬁ%gbﬁy(ﬁ 'lrﬂﬂg WaBadeed oHlll ﬁf@tﬁﬁ vihsELAddHnR hefted in a microwave

uor opyri m di'n-2-yl) et hanam ne hydrochl ori de
reacfolvet 180 C Tpr DBouny JThe folednt wroemoy Sl ued regicop piesqure and the

R I N T T

as s§E Y ﬁ@? f}gmug({]mmimmmsmms 1@08 (sessrels 93The Hmém 1 H)
17 B R el e sr i RS9 SSua R L Ba s me

330pressure and the resi due was purified by Glson
(10-50% MeCN/ H2O, 15 minutes) to give the titled
compound as solid (435 ng). NWR 11.28 (s, IH), 8.92
leﬁg—b 8. 24 (s IH), 6.04 (s, IH), 4.92 - 5.54 (m
1.06
% 10 N |

11d e%zl'me fI uor o- pyrl m d| n VI y
- -1 SOpPr OpoOXYy- razol -3 -
y| ainicowayy réanfiefi vessel W&cwmml(sh%{%ﬂwgwfmﬁ@rﬁ' de
l)e-f&a %n ég Q\%th? 7, Cifl mg, 0.63 mmol), 2-chloro-N-(5- meth l IH- razol-3-yl)-5-
y f‘ oroén(gB I'SO ro)rf)oxy fl—iv raz 13)/‘/ ng%-
(trlﬂ]y)rommtldﬂ)pyruzﬂudym ]4-aana(MByhodri§I Méﬁlgsluﬁmmaba adé I{IREANQ) 5 mL,
9
12(%‘“ “025 A?}g%g’rus MoVt n'pd} mﬁé’v %f élyltggma%%@ rg%g%?d heatgd ina
mictdVRlvE edctér at1 8@ °Odor ﬂhoﬁrﬂﬁhle)solam was removed under reduced pressure
et hyl - di i sopr, -am ne_(157 he. m xt
and Rhabudueay - FH BT G SO0, Foibted] @ gl th tted
corr?agfﬁﬁg sbRE(SO B AR (960 MBS, HIRELA6)B-8. 75"(@ 519) 8/1361(5, I/\HES .08

vapor at ed and 't he residue was dissolved in

(s, I/\HEBS Thénl WasHadmpy Hagdedus MdMddd, 3 H}al"e(d3?a3hd

Example 16
5-chloro-N2-[(1R)-1-(5-fluoropyrimidin-2-yl)ethyl] -N*-(5-methyl- 1H—pvrazol-3-

vDpyrimidine-2.,4-diamine

A mixture of rac-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride (Method 1, 100
mg), 2,5-dichloro-N-(5-methyl-1H-pyrazol-3-yl)pyrimidin-4-amine (Method 9, 200 mg) and
DIPEA (0.150 ml) in n-BuOH (2.5 ml) was charged into a microwave reaction vessel. The
vessel was sealed and heated in microwave reactor at 180 °C for 6 hours. The solvent was

removed under reduced pressure and the residue was purified by Gilson (10-50% MeCN/HO,
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concentrated. Flash chromat ography was performed wth
Et OAc/Hex (75 % as eluent. A colourless solid (134
worgdo7me®4obt ai ned, yield 56 % NVR (CDC 3) 8. 64PCHGB214p/003978
7.61 (s, IH, 5.74(s, 0.6H), 5.42 (s, 0.9H), 5.25 (s,
IH), 4.83 (s, IH, 3.20 (s, 3H), 3.18 (s, 3H), 1.63
d J=6.2 H, 3H), 1.40-@fk+ 6H. M5 (ES) mz
498.19, 500.14 [M]. Exanple 11
15 nhh)[t% gEleLSOJh%r&NZ([l@ ﬂho&@nfdldﬂfpylwﬁyl]mﬂ(m&hymI\[é-bhylkcﬂ-r%\-

I nol -"6- (5-1sopropo
Doy Eg e RO 7B ek A e PormeaRd s o BrLpfeashisE
purlﬁc?i%h uélhg QF@Eondmons (Chlralpak AD-H 20% z-PrOH/80% C0,/0.1%

2-chloro-5-fl uoro- MéS i SO ox razol ﬁ’l am
Diiethyjethypyminati 6 NMR (309 obt Kbl Eh Adaia 1 T8 G
1 H)g%/ng G gﬂﬁ)?%%% 920 5529 %%Q BUGH 42 dn)Was 350.

ro- pyrl et’hyl"am ne

hydr ochl ori de (I\/let hod 7, 197 ng, 1.1 mmol) and
Tix et 7—di I sopropyl -am ne (142 ng). The m xture was
at 180 0C in mcrovvave for 2 hours. LC/I\/IS

co W@[Hrdixﬁdve (ﬂeacﬂfcbrﬁ\‘c‘ebset Wﬁ@ﬂﬁtg&@ Mammy{mglcbbr(f-é-f[([isdethylt -

pyre%m snspbanman-t1 S A7 Bk ps R T IRy 2® ey

0. 22711&1?011, %sa) 1% %moﬁrlﬁﬂdlﬁsrylﬁthairﬁmméhﬂcﬁocﬂlmrldb yiethdd 3.178(4mg,

0 4dfapmon, s TR 60 ZOnED pEamipofy ST - i e and

the %é W4a’1§ %eaﬂeg ahdhdatedEX 8 M Bwdve 1Backd 1604 for 2 hours The reaction

mixpsrpyrspwificdpy pilioy g¢l ghremasmphy Gﬁyaﬁﬁiﬁ&w&lﬂﬁwﬁ ggadient
Eto?xc’th i BxREG %ﬁ&fd t‘?detéagfp?&lfd a’?é%&mﬂe §ol9d & @ﬁlgt 89 6%). LC-MS,

S Sy n esl ze rom 2

485MM—IB) et NyIR- (Dmcwﬁ 06 MI3z, @D@yirlllrﬁfidﬂﬁml[blaﬂrﬂhé T\NetlFbd7-85-

o oy BB S50ah BT BUSI DL T Gt dPe e . .

2.21 ()31, (33K4,8eno rgrimdin-2-yl )ethyl 1- M- (5- et hyI -
H pyrazol - 3-yl V6- nor phol i n-4- vyl pyrim di ne-2, 4-di am ne
A m xture of 6-chloro-N2-[(lI
Exa?)nPie‘1§5 IfI uoroonrl m din-2-yl)ethyl]- N4-(5-nethyl -
pYr azo 3.yl Lpyri mggd‘él gn-ezihetlmgla%moge F(F)r(net oxv-l%2 Pyrazol-3-

ﬁmmo]pvmmmm- -y} -N.N.N'-trimethylsulfamide

ran-| uoropyrimdin®-vnethyl |- L*-fS-nme tél-l

A microwave reaction vessel was charged with N-{2,5-dichloro-6-[(5-methoxy-1H-
pyrazol-3-yl)amino]pyrimidin-4-y1}-N,N',N'-trimethylsulfamide
(Method 29, 44.1 mg, 0.112mmol), (S)-1~(5-fluoropyrimidin-2-yl)ethanamine hydrochloride |
(Method 7, 39.5mg, 0.223 mmol), and DIPEA (0.062ml, 0.352 mmol). Anhydrous n-BuOH
(1 ml) was added, and the tube was sealed and heated in a microwave reactor at 160 °C for 2
hours. The reaction mixture was purified by silica gel chromatography (by ISCO Combiflash
with gradient EtOAc and hexane) to afford the title compound as a white solid (48.6mg,
87%). LC-MS, 501 (M+1). "H NMR (DMSO-d6, 400MHz ) § 12.01 (s, 1H), 9.76 (s, 1H),
8.83 (s, 2H), 8.21 (s, 1H), 5.60 (s, 1H), 5.04-5.06 (m, 1H), 3.76 (s, 3H), 2.80 (s, 3H), 2.70 (s,
6H), 1.59 (d, 3H).
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DIPEA (0.13 m) in n-BuOH (2.5 m) was heated to 110

OC for 48 hours. The sol vent was renoved under reduced
w@e@3suwoel and the residue was purified by G | sper/GB286463978

MeCN H2O, 15 minutes) to give the titled conmpound as

solid (99 ng) 1H NVR 11.19 (s, IH) 9.28 (s, IH 8.74

- 9.03 (m 3H) 5.81-5.83 (A#P-IH) 5.73 (s, IH 4.98 -

5.24 (m 2H) 3.58-4.12 (m 6H) 2.39 (s, 3H 1.54 (d,
Exadiile 1977 z 436. Exanpl e 14
Ahlqyr-l-f‘S-quoropyrrmd nA_

) 1O - g%

VDaITmSn)@'TW&nM%ﬁF-NIﬁ&hMﬁ}%ﬁl@hesﬂH&mﬁm ged W t h’

5-fTuoropyrimdin-2 et hanani ne
11 Almwépwa(ye %ctgﬁ%e§sel \zascthr(gp%wgh %{%plchlﬂpogé/ﬁm%ﬂxyﬂ H-
pyra'zb19§’§1§a71ﬁho]p§r1ﬁ{ derXJlglE}gN% étHAdaﬁufoNahiae @M%t%od @5 %@ 8Gug,

nm, 26 Mol ﬁ r ous

0. 17|44an®%| (6)21 -5 ﬂugromei@ném )etf@nernmﬁ Mre%orwgélv@@aﬁ odlahire.
o34$%%@12la\'r}grr]3t’fp 1 . IR0, ESPRHRY). Ahh &rsﬁl(-iaJcﬁm ﬂmb%%dded

he s removed under pressure and th
and tl&Sumeamaieqaand|hbatedjlnkayn@dmwrre@60%%wr Rhoyrs. {ihe I‘Gactlon

iy N 968 oR R dsl By BT R Rpfieh it frarty

EtOWL afid Hékahé),to a.ﬂﬂ)rd the e compdur) a5 a S@it¢ sqlid1(b. 1dhg, 7 %). BCAMS: 472

N »@@@@9(&36 BoMid 579 A%, 181 a0k 877 3, Sy, 791 %,

1H)| 55%5 ls; (ﬁ1 fslovqrmr(rrr i), di792 3w By 6H), N94 (G3agt hyl - |
pyrazo 3-yl)-

(trlfluoronethyl)pyrlnrdlne 2,4-di am ne A mcrowave
Exa g&@on vessel was charged with

- (5- fluoropyrrnrdnrz yl ) et hanam ne_ ( Met hod 7,
11- pilegopsnlidin-2svl)etylaming 0= (Srpethy]-14-pyrazol-3-

= 3r ¥h) hyl)pyrlnrdln 4- am ne
m@;@ﬁ%@ﬁglg - Njﬁ:N(tﬁ&étB&Mﬁ{faﬁ{{&‘é Y Y e 52!

1. 26miarowive rmhgmraswéwns a@ed mth:N {A-Fhloggso- reecihy -4 Hpyrazol-
a

e R e R o S T

(S)-1 € fHflnacbpprireslét?-gl)ethahamine lryé@rshiuleda/@éeﬂmm £3.8ahgn-301 mmol),
%

i BRGS0 O FER Ry ol) USRI P A L v
seal®d 4@ Keated 2n h‘lim(ﬁo\iaﬁ/e(ré‘a,ctoi larl) 188.°Q80or ShoutdT h§ reAdticnamix ik was
pur%@égﬁ gigi]cq_ %eﬁbchr%in%%gr(alsoﬁy (%y ligC(% 'C%:r%nbsf?dsh g’vittl)g’radgntz Et%)%\% and
hexanes) to afford the title compound as a white solid (47.4 mg, 70%). LC-MS, 451 (M+1).
"H NMR (DMSO-d6, 400 MHz, 80°C) & 11.61 (s, 1H), 8.95 (s, 1H), 8.77 (s, 2H), 5.84-6.89
(m, 3H), 5.17-5.23 (m, 1H), 3.17 (s, 3H), 2.74 (s, 6H), 2.18(s, 3H), 1.54 (d, 3H).

Example 21
N-{5-fluoro-2-{[(18)-1-(5-fluoropyrimidin-2-y})ethyl]lamino} -6-[(5-methyl-1H-pyrazol-3-

vDaminolpyrimidin-4-y1}-N-methylmethanesulfonamide

A microwave reaction vessel was charged with N-{2-chloro-5-fluoro-6-[(5-methyl-
1 H-pyrazol-3-yl)amino]pyrimidin-4-y1} -N-methylmethanesulfonamide (Method 32, 111 mg,
0.332 mmol), (S)-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride (Method 7, 143 mg,
0.668 mmol), and DIEA (0.250 ml, 1.44 mmol). Anhydrous n-BuOH (1 ml) was added, and
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5-chl oro-N2-ra-RVI - (5-fl uoropyri m di n-2-yl
"Yethyl | -N4- (5-nethyl -l H pyrazol -3-

W@ kgoppedomi di ne- 2, 4-di ami ne A mi xture of PCT/GB2006/003978
rac-1-(5-fluoropyrimdin-2-yl)ethanamnm ne hydrochl ori de
(Method 1, 100 ng), 2,5-dichloro-N(5-nethyl-I
H pyrazol - 3-yl ) pyri m di n- 458m1 ne (Method 9, 200 ny)
and DIPEA (0.150 m) in -BuOH (2.5 m) was charged

the tuBd ']9 %em'e@ b \éﬁ‘:d EEAmidAav¥ 8SRL at TEDCCVBSBRJurdMdBe reaction
seal e eat in mcrowave reactor at 180 0C for

mixtyorwas, puTified bbﬁlh@mgel elaemptegrepyd by il Coadiflaghwith gedigptept 0-
s%wlgg@ww Nﬁfo@;m i Frb@dh PG ohDBnd 2 A-vAf¥solid (90 me,

/8- EHNDIROANZS Q) 40©E£Hzl, BB EPPY i 5 hilddi Hi)zlg,p() I 879 G, 2H) 6.25

g 125 L7 P b BBl bk S T R P

chiral purification using SFC cond| tions (Chiral pak
AD-H. _ 20% /- PrOH 80% CO JQAOA Di net hyl et hyl am ne). 1H
Ex 00 Mz, DMBO d6) d 12.03 (s, 1H) 8.83 (s, 2 H)
N*- [3 (8&1&1%/1@4411&) 17H-6’4'ra£(ﬂ13 ~AD-10093VE[61.5) A Hp -fhofdyrimEdiR9- ( m
0.(s, 3 H 1.49 (d, 3 H; mz 350. Exanple 17
Defiflagi digmine | g | _('5-f]
UOI O RYdrbWavdirércBory Ves el fié draried &vithOv[(C-chiof®@ybrobyrimidin-4-yl)-

~'3.
Vil - diine QURiod 50 ORyIDEN G 65 A
ﬂuo&p{@hﬁﬁ‘@ﬁ% F:gﬁhérﬁ’ﬂﬁe SSllor\e eMeiRad 93D ik, 1023 mmol), and DIPEA
ro

-dic §}L met hyl -1 Hpyr ¢ azol -
(0.13-my1, 9. aﬁrmmqlm mF QA L mb)ywasheptediin & micrqwave FRARTETIRtIGRT G dor 2

hr hy (b
hou%s;\_/gylviag (vyfs ]r?ngog{/reg p’;f/‘% reﬂﬁ%v?eﬁ%{' gied a%lélcr?l gﬁéc omatography (by

ISCloy Qoratsifibrittegredibt 9y Meth#®] trmethyeneicdlarids With 1§myHA4OH) to

L AR RS ks SPLSRUSA TR bt

(s, DAL B QWY @HY, S8t (Bf, 1HY, 3398Qq OEDf 213 @, bidyl 51 (d, I’Bél)rra/aéﬁil on
mxture was purified by silica gel chromatography (by
| SCO Conbi fl ash with gradi ent Et OAc and hexane) to

Ex,‘ﬂﬁ lgrzg the title conmpound as a white solid (95.8ny,
. B9 LC—I\/Sl485 I'}/H) HM ugo., 80

vn&i%rnpyhﬁhdm@mnaznlﬁel H§b5_ 1), 6,23 (s IH), 5.14-5.11

( d AMrowmt@n y@sw_v‘{ag chq—ligqglr%lﬂlg_gﬁ (2 5 dlchloropyr1m1d1n-lil-yl§ ?f\fs N-
dm{egl{y% Yg éﬁe 41 oleH5- ﬁﬁ_){ﬁﬂem\ﬂ tf&d%B)/flO)lﬁé I'l)yi éﬁﬂ)ngb 1- d(S ﬂuorop{ﬁmldm—

pyrazo am no; pyri m di n- 4-
2-yNeliadmine hmmdr@q (Wiethodid SA nd, @ﬂé\m@l ead DI Rh (Q/BgakP-86

mn%élglg r(?ﬁ ?l WI]) wasN{e{a%d ?n clg(l)vs(f)avg re6ac{0§ ét 1'8658%9’2 lllours. Solvent
was removed. The residue was purified by silica gel chromatography (by ISCO Combiflash
with gradient 0-5% methanol in DCM with 1% NH,OH) to afford the title compound as a
white solid . 'H NMR (CD;0D, 400MHz) & 8.77 (s, 2H), 8.26 (br, 1H), 5.35 (br, 1H), 3.49 (q,
1H), 3.11 (s, 6H), 1.72 (d, 3H); m/z 378.
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-yl)am no]pyrimdin-4-yl} -N N N -trinmethyl sul fam de
(Method 29, 44.1 ng, 0.112mol),
W@ 230740490%t f | uor opyri m di n- 2-yl ) et hanam ne hydrpchiGaeiodeo3978
(Method 7, 39.5ng, 0.223 mmol), and DI PEA (0.062m ,
0.352 mmol ). Anhydrous n-BuOH (1 m) was added, and
t he tube was seal ed and heatted in a m crowave reactor
at 160 0C for 2 hours. The reaction m xture was

@gﬁéf 4 ed by silica gel chromatography (by ISCO
) Iash mnth oradlent Etcmcgand hexane) to afford

ST dingyoy

1H NVR ( DVBO- d6, 400|sz) d 12.01 (s,
15%(4|v‘lm”“°“883 s, 2H), 8.21 IH), 5.60
(sA 30HnL rcsmc}aboﬁorm@a(lwaswggrgedawrﬂe(ébsl (5 Orowrm;dl(lz?r

yl)eg*.'_i%ai,rﬁu%er lz;%écﬁlorﬁwMe&m@% O(ﬂ g, 3 njr:r?&ﬂml Enldr3- I@‘I(S cyclopropyl-1H-
pyraz6l- By D-b-rifedytivodiodyaniing (Metlzed37) 88igy I.0armelh pnd DIEA (0.30 g,
- 6- | Y5; met.hoxy-, | | - i
254 bS5 RE ot B Bl oot BT DRRRGl Atr
hout&ﬂ'ﬁh&’é@:{h@ﬁ duﬂbhﬁehvalel-w{aﬂleﬁ-\@h(ﬂgﬂné) (amﬁ N3 Landelicha@xanid layer was
azo rrmain

i g SR T8 "R SHENF5% iisa s plymngo pord
desﬁJe@Ingaduc&@):z g, bS%ﬁ/e I r3@9réw+[? o ViR ngsotm? 8md BG{s 1H), 10.5

rochl oride
(5 TR 0 98 (4 11508806, 26053 (5 Al Gl . BGR: T 1715
d d e tube was seal ed and heat ed |n a
ﬂﬂM@ﬁ@ﬁqg€%0§g§C?%r at 160 OC for 2hours. The reaction
m xture was purified by silica gel chromatography (by
nmbi fl ash with gradi ent Et OAc and hexane) to
the title conpound as a mhlte SO|Id (63 1ny,

]'7d1(-da'r_\ng4o(S IH)877(S 2H)791(S
H, 5.07-5.10 (m IH, 3.79 (s, 3H),
3 (Ib e(rﬁ],cro@sl‘d)le vibl &4 ddded GH) (S-Enanmpj/mnﬁﬁl-Z-yl)ethanamlne

L

yl)wklmﬁdlmatahylhes(mhe‘tm 13508 mg,drBwamel), raea@:ﬂEAr(%msg,eﬂ 8 masl).
harged with N-{2-chlo

0-6-[(b-nmethyl -1 H | - .
AngdS Erok] (R et Tt KRRivEs hekiel iR P 21465 °C
for % Ngﬁrlg‘ Ofthe 3EhctiShlm P wandh@&tﬂEféﬁ' The resulting residue was separated by

(5-fluoropyrimdin-2-yl)ethanam ne hgdrochlprlde
siliqaiget ¢vbemiTto affordiaried mo@mcaﬁmg) 47%n - GMSEAS] OVobo Hﬁﬂvm 5

TR AT A e it

2.19tm,1330), 08910y 3 H).hour s. The reaction m xt ure was

Exa

Example 26
5-bromo-N>-[(18)-1( 5-ﬂuoropvrimidin-2—v1)eth\L1]-N4 -(5-methoxy-1H-pyrazol-3-
v)pyrimidine-2,4-diamine

To a microwave vial was added (5)-1-(5-fluoropyrimidin-2-yl)ethanamine
hydrochloride (Method 7, 155 mg, 0.77 mmol), 5-bromo-2-chloro-N-(5-methoxy-1H-pyrazol-
3-yl)pyrimidin-4-amine (Method 39, 180 mg, 0.59 mmol), and DIEA (181 mg, 1.48 mmo]).
Anhydrous #-BuOH (2.5 mL) was added, and the vial was heated in microwave oven at 1635

°C for 5 hours. The reaction mixture was concentrated. The resulting residue was separated by



purified by silica gel chromatography (by ISCO

Conbi fl ash with gradi ent Et QAc and hexanes) to afford
W b®7psdoke conpound as a white solid (47.4 ng, PGD#B2006/003978

LC- M5, 451 (M+l). 1H NWVR (DMSO-d6, 400 MHz, 800C) d

11.61 (s, IH), 8.95 (s, IH, 8.77 (s, 2H), 5.84-6.89

(m 3H), 5.17-5.23 (m [IH-523.17 (s, 3H), 2.74 (s,

6H), 2.18(s, 3H), 1.54 (d, 3H). Exanmple 21
sch%élféofé\Hﬁ% fogrd{i%&eﬁ%rdd'uf:ﬁfi(ﬁ 111%0?.7@/9)3/ mianvei De2Avngt ylVRTS

12. (53|(9,arﬁ)n@>]3§ngsr 1 Hn) B &%(Ar%/ﬁglﬂ 97r¢81ﬂ(ﬂiy|2ﬁ@t hath&s L ohEsdetD:
t | harged with
s S G 5% Loro- 6eT (o metry o

pyrazol - 3-yl ) am no] pyri m di n-4-yl}
Exan N hyl nmet hanesul f onam de (Method 32, 111 ng, 0.332
> (S)-1-(5-fluoropyrimdin-2-yi)ethanam ne
5- chdm*ﬁdhl»S'O}ﬂ+(6iéluéﬂkievxﬁmnhn72-vmét8vlw [B(BRZ tifinordethoayd 1 ippazol-

ﬁ 259 2%1 . % 44 mol ). Anhydrous n-BuOH ( 1 ml) was
be was seal ed and heated in a
m qroca\nﬂl\t@waeﬁﬂhlavasaﬁdem(@) 0-G-flosrogyrimoidins2-yIJdteanamiet i on

N A

rélz%-ﬁxlblﬂgrl}mlﬂm Aﬁﬁrﬁﬁé dvitthed 46, tibe ngpp duinth g sndDIEAN (160 mg, 0.9

|
mm?gﬁ %@y@@ps ;g%qp é relé) szbsrl\/%d (ﬁ)I;/B do @e y@?%v/gézheﬁﬁ? in %uoiqgva(vg oven
at 15&BC foLI’ 5 :lﬁ%ut(s nThe rf%ctm@m%&ul(e Svas %}%cent?at@lgfﬁe reitbing résidue W4,

sepamate{i sy elliqu nc;)uramtomﬁorql dwrécypraé'eﬂt (3).8,162%0) £ LGVS-43REMFD)-
MR BT ¢ 1 S DM 2D A% S0 2 s b

5.1%@s5H)), Aagme b &) giedd (i, 13H).
N3- (2-chl oro-5-fl uoropyri m di n-4-yl)- N5, N5-di net hyl -1
H pyrazol e- 3, 5-di am ne (Method 35, 50 ng, 0.2 nmol),
Exdnfle b8 - (5- fl uoropyri m di n- 2- yI ) et hanam ne
] 7 0, nqg,, 40

yl)ﬂ%lﬁﬁ&ﬂ@yacﬁ@ﬁﬁé or at 160 OC for 2 hours Sol vent was

U T )ngg by Rlefi (Method 7, 512
mgPQ%O@Yﬁ‘H&@D@t -ﬁl&h&%ﬂhﬁ}%ﬁ‘&opbﬂygby&ﬁldm-l Bmih%(MeHaQﬂ)@Z 1682mg)

tord the title conpound white solid,

andd?%A (1.£46 RVRn (eipe i (13400 Wyatqgi a 195° Q qver gj t Tge %Ve(ngwas
ren{o d \ga)exsx%gécgﬁ grézggdg(anﬁ t?%eé gue \Jvz@purlﬁecil-g’y Gﬁsonqw 50% MEN/H,0,
15 ﬁlirﬁlbds))lro(gidkléthe[ 1Hile’ cdmpmlﬂdyals amhd'(GQO g+ PR 618.92- (512 H) 5.95 (s, 1

1) 25 o 1) 3 77 3 I UAPRY S Yk 366

Example 29
NA-[(18)-1( 5-fluoropyrimidin-2-yDethyl]-N*-(5-methoxy-1H-pyrazol-3-y1)-6-morpholin-4-

ylpyrimidine-2.4-diamine

A mixture of 6-chloro-N-[(18)-1-(5 -ﬂuoropyrimidin—Z—yl)ethyl]—N4-(5-methoxy-1H—
pyrazol-3-yl)pyrimidine-2,4-diamine (Example 28, 300mg), morpholine (0.086mL) and
DIPEA (0.218 ml) in n-BuOH (4 ml) was heated at 120 °C over night in microwave tube. The

solvent was removed under reduced pressure and the residue was purified by Gilson (10-50%
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yl')ethyl | pyrim di ne-2, 4-di am ne A m crowave reaction
vessel was charged with

WON00/2A494di chl oropyrim di n-4-yl)- N5, N5- di metPg1/6B2006/003978
H pyrazol e- 3, 5-di arni ne (Method 36, 50 ng, 0.2 mmol),
(S)-1-(5-fluoropyrimdin- 2-yl)ethanam ne
hydrochl ori de (Method 7, 5B3rg, 0.23 mmol ), and DI PEA
(0.15 mM, 0.86 mmol) in n-BuOH ( 1 mM) was heated in a

MeCR/ALS V‘%"rﬁmﬁt@é}% Bfve e LA c&Gpdu‘ﬁﬂ agsdl'l@lé[’ﬁl— méO]H/NMR B@RB.97 (s,

renove The reSi due was purified

b
1H) OHO ¢sra th §88,64h Y H)Hy58|(sclﬁ)e&r$tﬁ 30 @R I%w @r%‘é) m% 48y3-18

XMhwi th 1% NHAOH) to afford the title
(bs’g%%p'ggﬁd%}g 8 sorrd Il R (CDBOD, 400MHz) d

877(3 2H), 8.26 (br, IH), 5.35 (br, IH, 3.49 (q,

@Hﬂe 11 (s, 6H), 1.72 (d, 3H):; nz 378 Exanpl e 24

0- Nd- (5-cvcl opropyl - | Hpyrazol-3 -y
5.6- dlc]h\lﬁfo}leﬁl]l—(l§§11fokgmrlggggm-|’2mlldthml12\l4 ( 5-methoxv-1H—pvrazol 3-

I ¥ zeélgyg !Eérl rgdl ne-2,4-diamne A 20 niL round bottom
WS ehatged wi t h (<S) -1 -(5-Fl uoropyrimdin-2-
y| Yemhanaof (88 1 {iy-doaohyrinidthe2-§yghdnaohing, hyGrogiogde Metod 7, 500

me) g g et Op Ty S RO ficphod 43, 735 me)
and DIPEA (18081 Bh ERuOY @8 nfl) wids kehtedtan! 05°C /fdsrmfrdiuf:su'She soB@ whs

n.) was added, and the flask wa ea t
l’eméYﬂd updoriehiged Prpssire aad fie gsidhe pyes P y\é\' ﬁ%@l%f"t/h&c CN/H:O,
35 rﬁ(lh@% r‘%é ?at i gmﬁ c@lﬂ;%uh@ &s Q)‘iﬁ@‘locmé)am 0@y (£d }BECES (s,2

conc e resulting residue was separated
H) &78 (schHy®B8 bl ihn.62ds.df Hot.06 dB47 tred Mrodliet3 Hp1.49 (. 3 H);
m/zgéi(() LC- M5, 386 (MH) 1H NVR (DMBO- d6) d 12.3 (s,

, 105(3 IH, 9.1 (s, IH, 9.0 (s, IH, 8.80 (s,

1 (s, IH, 5.2 (dd, IH, 2.0 (m IH, 1.7 (d,
Ex3 O(m 2H) , O8(m 2H). Exanple 25
-N2-ra )- | -(" 5f|uoropyr|md|n2y|)ethy|1-
5-ci¥érof 6= [(ES) N Y(B -fluotdppain Ao -y B {5 -invei dazd]- 3
Tp a rowave was added (S -1
MOIPAG N+ |) et hanam ne hydrochl oride

( MA hoduré of 8 6911dhi!hro quga SpAIb )ﬂuoﬁpjaﬁmmz-ybhhm-w- ~(5-methoxy-

N ( 5- et hy I~I razal i n
1H- pm%ﬂédyléﬂgﬂms% %—dlafﬁ%éﬁ%‘}’%% SIVE ER‘O(@@%“%@ 024 m}) and
DIPED{0)066 AMNMGLBWEH (B0 Wi dibiedVinbo aldeslvavafdhctidieveydel The
was heated in mcrowave oven at 165 C for 5 hours.

vesyebaes sealed anddagted akX) “CoiRe¥hhaovat dhie sofyrat pasigmey gignder Tofuced
pre:gsﬁx%'aq{lI he\WETdue WRE E%]‘fé& k@@ilson 2%-40% MeCN/H,0, 15 minutes) to give the

titled compound as solid (21.8 mg). '"HNMR & 11.99 (s, 1 H) 9.30 (s, 1 H) 8.82 (s, 2 H) 7.89
(d, 1 H) 5.49 (s, 1 H) 4.93 - 5.14 (m, 1 H) 3.75 (s, 3 H) 3.44 - 3.62 (m, 4 H) 3.09 - 3.27 (m, 4
H) 1.47 (d, 3 H) m/z 450.

Example 32
5-fluoro-N?-[(18)-1-(5-fluoropyrimidin-2-y1)ethyl]-N*-(5-methyl-1H-pyrazol-3-y1)-6-
morpholin-4-ylpyrimidine-2.4-diamine

A mixture of (S)-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride (Method 7, 141

mg), 2-chloro-5-fluoro-N-(5-methyl-1H-pyrazol-3-y1)-6-morpholin-4-ylpyrimidin-4-amine
(Method 44, 313 mg) and DIPEA (0.266 ml) in n»-BuOH (5.0 ml) was charged into a
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silica gel colum to afford desired product (320 ng,
47% . LC-MS, 393 (M ). 1HNWR d 12.02 (s, 1 H), 8.82

W@ 2007849681 7.94 (s, 1 H), 7.48 (s, 0.55 H), 5.POr/G82006/003978
0.41 H, 50 (s, 1 H, 2219 (m 3 H, 1.49 (m 3 H).
Exanpl e 26 5-bronmo-N2-r( 1S)-1-(5-fluoropyrimdin-2-yl
")Yet hyl | - Nd- (5- met hoxy- | Hspyrazol - 3-
yl ) pyri mdi ne-2,4-dianm ne To a m crowave vial was

mlcrﬁgv N reéI Gbn e d{sé( eu‘%g%p‘ylﬁé @al@ﬂ Qndzhe\i{e)i% ﬂ&?@?ﬁv@ €eactor at 180 °C

roc O ri
for QShd:mrso fYbe &lvnt Wasxeml&lvc(cﬁmﬁgt 1‘9@)@9 pre;;qufpﬁng iltﬂ residue was purified by

1
'H
Gils AP, 5 b (B8R 3B el ipuiBes i RETRY).
NMRIS)8.90E, BHY€M) - 5,02 thhieHy3.a8 - 42 (thebile2i 16 (, thﬂéM@ké‘ H); m/z
oven at 165 OC for 5 hours. The reaction m xture was
concentrated. The resulting residue was separ at ed
bysilica gel colum to afford desired product (80 ng,
33%. LC-M5, 409 (MHl). 1H NWMR d 12.03 (s, 1 H), 9.38
E_&BMQH), 8.82 (s, 2 H, 7.97 - 8.12 (m 2 H), 5.60
-ckﬁ&ﬂo&l{[mﬂ—lﬁ 5i’fl%ox(o‘évrnﬂudﬁh—i?.-yﬁetﬁﬂ]aﬁﬁlho% Fp xmethok9- 1(ENpyrazatB-
an‘p[e 27 S-chlforo-"-rri~-1-1S-fluoropyrimdin-
carbonitrile_t rj f | yor oet hoxyVl H pyrazol -
g’l %ﬂ%grh oF Sj Blﬂlﬁzh%rélf-N@J[@m r11§5 _ﬁﬂo@pfﬂrﬁiﬁﬁN@-ﬁ*/BetMﬂP«N“%\ﬁﬁmthoxy-

UOFO yrim et hanamnj_ne

lH-pyrdz@@mlwr@ginqq%ﬂﬁ@@nqe (Fgaq}plﬁéo 0 282) 1A ()17 mg), zinc cyanide
3 hégi P%Pg ?&rﬁg)gnwhi nj;n(gzr%%/éﬁ it gz @ﬁ{lmagv&egésséd%a %é;ﬁéd at 100

100 ny, mol )
°C fan? hBdrEAhe Edlﬁtlwgwaﬁeﬁarmd)bétwemﬁw pestpse deW?@H Plg@lcnﬁ@i"ent

wasg{amigeg gérfrscp ? Wgsspre anc].ﬁ%sf?sggt%‘t;sfag {:ﬁié}? bﬁ/ré’i%}{ §1 0¥ PR
MeGNVH?z@'“lS aﬁ@ﬂas) tbheverths tifldd dogpbesi duelid@e. Soeg) aAFENER $30.20 (s,

col um_to aff ed t
1 Eppgh (< Dot (hsa D | TP o1 L6805 6 S 18 g3
m/z(?@OlH) 8.83 (s, 2 H, 7.92 - 8.10 (m 2 H), 567
(s, 1 H, 513 (s, 1 H, 475 (m 2 H, 1.49 (m 3 H).
Exarrple 28
_EE @E Qr o- N2- r(15 )-1-(5-fluoropyrimdin-2- yI)ethyII-

H-pyrazol S-_ vDpyrim di ne1 1 d| am ne

W r@duetheRydli Hpyraz, B3 nani i ne

( trlﬁlyoq&%&mﬂ%ylrlqﬁdlﬁé\@ Y I'H?ange 512
A mixture of (S)-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride (Method 7, 139

mg), N-(S-methoxy-1H—pyrazol-3—yl)-2-(methylsulfonyl)-6-(triﬂuoromethyl)pyrimidin—4-

amine (Method 45, 265 mg) and DIPEA (0.35 ml) in #-BuOH (5.0 ml) was heated at 90 °C

for 6 hours. The solvent was removed under reduced pressure and the residue was purified by
Gilson (10-50% MeCN/H,0, 15 minutes) to give the titled compound as solid (16.3 mg). 'H
NMR § 12.11 (s, 1 H) 10.47 (s, 1 H) 8.86 (5, 2 H) 8.29 (s, 1 H) 6.27 (s, 1 H) 5.30 (s, 1 H) 5.13
-5.25(m, 1 H) 3.77 (s, 3H) 1.51 (d, 3 H); m/z 399.
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ng), 2, 6-dichloro-N(5-nethoxyl-I
H pyrazol - 3-yl ) pyri m di n-4-am ne (Method 42, 682ny)
W@ 7D¥PEA (1.16 m) in "-BuOH (13 nl) was heap@dGaR006/003978
105 C over night. The solvent was renoved under
reduced pressure and the residue was purified by
G lson (10-50% MeCNZH O 1%sminutes) to give the
titled compound as solid (500 ng). 1H NVR d 8.92 (s, 2

13520 (s, 1 H 518 (s, 1H) 3.77 (s, 3 H 1.49 (d, 3
z 366. Exanple 29

5- ﬂd‘d20 N?-I(BS)—I-( 5—ﬂummw_ﬁgﬁl&lﬂi@%&ww]H—DVrazol—3-v1)-6-
: Byfazol - 3-yl V6- nor phoI i n-4-
ne A mxture

6- ahhiiuge N2(SI M(ﬁﬂubropfﬂrﬁlldwe? wbgthanmnmemyémyhly@@n(mthod 7,232
hox I PR
o SRS sl B Bkt P ey i
(Meﬁ{a)dm,& @Ting) bl IDIPEBL(tO]% (ve) 1_|1_rlhn)—Bu@IsI (hé ?tl)g‘daseqhalgg@ inhen Bapwave
in_mcrowave e.s
reaclpf et BrOSSEr BaRteq Hid FAG! U uad o Fog g A e
rem@édﬁﬁﬁer(ré&c&pp@/ﬁgﬂ/ahh 2 residile wis Iptilﬁﬁéd)byt ®ilsgh (@40% &MeCN/H;0,
|'ed conpound as solid (174 QWE dloi)% 1§& 86 (s,
15 rmH)lteg) ta give ghe titlel cgmm}lngl s soild|.(34ngm§é I(l IQ) ég )Zib
S 188(&s Btz 4349
os G oS St e e, moncos
)-I - C5-fl uoropyri m di n- 2 vBet hyl 1-i V4- ("5-ni et hoxy- |
ot X g\zol 3- yl)pyrimdine-2,4-di am ne A m xture of
-(5-fruoropyri mdin-2- yI ) et hanam n
N-{ Bwﬂromh-l{ﬁﬂ&db( - fer bymyafiniidin 20y} ety Jamino} -6- [(S—methyl 1H-pyrazol-3-

2, 5 6-trich]o
d_J} oN— ghI fla@l Mfo,lamd% Met hod 43, 756 ng)

anFdDbRind a(simils prdc)edureltq'thaBu)ﬂé‘IXE(nllﬁe A, thertitle demppwnl wgs made

opcRe St oedil s T LT R R e R0

me@yin&ﬂ&nésﬁﬁo%ﬂ'@lé\@@\ﬁd&@) aﬁE(SDHlﬂﬁj-ﬁbel)omenglumb-yt)ﬁhanamme

hydtp;;q;hllcgldgglel(: ound las sal bggéc?é&)ﬂg?@gl?g%@% 33 @‘z“@ .48 (br,

7 7 2| 48,085 1.53 (d,
1Hm82§%%ﬁ)g (Js 1}()"1 9@-{& 1?H) 70£ $s, 380, H)o4ls, 48), 85 (8, 3H); 1.53 (

| oro-N2-ra
3H).-| -r5-f1 uoropyrl m d| n- 2 vnet hyl | - N4-f5-nmet hoxy-|
H pyrazol - 3-yl V6- norphol i n-4-yl pyri m di ne- 2, 4-di am ne
A m xture of
Examledi7chl or o- N2-[ (1 S) -1 - (5-fl uoropyri mdin-2-yl)ethyl]
N-{5 -Mérgi'- ”FltSl;]-% g—'ﬂuoropvrimidin-z-vl)ethvl] amino}-6-[(5-isopropoxy-1H-pyrazol-

3-ylaminolpyrimidin-4-y1}-N,N.N'-trimethylsulfamide

mor

Following a similar procedure to that of Example 18, the title compound was made
from N-{2,5-dichloro-6-[(5-isopropoxy-1H-pyrazol-3 -yl)amino]pyrimidin-4-yl}-N,N',N'-
trimethylsulfamide (Method 49) and (S)-1-(5-fluoropyrimidin-2-yl)ethanamine hydrochloride
(Method 7). LC-MS, 529 (M+1). 'H NMR (CD,Cl;, 400MHz ) 8 11.47 (br, 1H), 8.61 (s, 2H),
7.80 (s, 1H), 6.0-6.40 (br, 1H), 5.44 (s, 1H), 5.23 (m, 1H), 4.75 (s, 1H), 2.02 (s, 3H), 2.92 (s,
6H), 1.62 (s, 3H), 1.35 (s, 6H).
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H pyrazol - 3-yl ) pyri m di ne- 2, 4-di am ne (Exanple 30, 100
ng), norpholine (0.026 nL) and DI PEA (0.066 m) in
wOo 200800 2.0 n) was charged into a m cr owavePCEGBR106/03978
vessel . The vessel was seal ed and heated at 150 OC for
24 hours. The solvent was renoved under reduced
pressure and the residue wag-purified by Glson 2% 40%
MeCN H2O, 15 minutes) to give the titled conmpound as
s . HNVR d 11.99 (s, 1H) 9.30 (s, 1H)
lﬂ@%@é&%&@%, 1) 5.49 (5, 119 4,93 5. 14
Method 1 1H) 3.75 (s, 3 H 3.44 - 3.62 (m 4 H 3.09 - 3.27
( mz 450. Exanple 32
-fl uor opyri m di n-
- vrAeﬂotn}d bet;on'r faskreortigihink P(PyrideeshylBS flugropyrimidine (Method 3, 0.60

bfcfilled with
oA A TR B L TLIE Sulties e
Ha vﬁMﬁhﬂUbaTlpoﬁ. MeQTH 10 ml) was added and the mixture was allowed to stir at room

tem}aaeir"iﬁ]'\r-e 9")/% EW? éf%ﬁ’%f i ne %Mh{(gkgg%fﬁéo(g’f%t&hgce%ﬁ E% i

whl@l Whfsubsqaéfily Ma}shddrvvell BthMe Q8. Thenfiljratemwere lhamagaigatédip give the

ey v eoghen s VEAEE Sl EYGRAERSISS 3BT S A o
ZH)SQhU@Htlfy)a;szoj@dT@Mjad under reduced pressure and the

resi due was purlfled by G lson (2-40% MeCN H2O, 15
mnutes) to give the titled conmpound as solid (38.4

Me 1HNI\/Rd884(s 2 H 4.90 - 5.02 (m 1H) 3.38 -
(m 8 H 2.16 3 H 1.44 (d, 3 H: mz 418
z,iggmaéy (5aisepropyxyirl rwraz@t B-yBpyrimidin-4-amine

IA é@u’c dnl'bq,rzw{r ﬁﬂibengg;lll%l Ile) %i‘ﬁﬁ%'zaﬁ@ tahi8; ﬁ156§15p&@tmx

razol -3 rimdine-4-carbonitrile
pyramokﬁ unmeg(ﬂlSm@,. 29inineh) @nqlqtr@ﬂ{y(qmngg (0.49 ml) in THF (5 ml) was st1rred

at rc@ﬁé?egrfé)leyaﬁxr chX r1;) %\9‘5 nS'oé/eX‘J x)/zgtrgﬁ{!)\]ed Ié.lnc?: E@Aﬁﬁm&’d The sioél(l)tlon
waswggshedzwitle w@ﬂ:l? arrdggrged pvar@nlgydaovis dedi@8 ;ml@te angppas c@rqutyatght@ give

Pd2(dba) 3 ( S
tilqfogpan L ArBgRd GRS LEMs B RN RN nc &
8. 1@@})%{}%7@6 (QatMERTY (1)) 4.65 @i, aIrD, BTi(dneHEr . Organl C
vent was renoved under reduced pressure and the
residue was purified by Glson (10-50% MeCNZH2O, 15
Mem(ﬂlg es) to give the titled conpound as solid (42.5
{-TE& IHNWRR d 10.20 (s, 1 H 8.89 (s, 2 H 8.56 (bs, 1
2-( zrdoﬂhvl&-S -fluopgpydmggine ' 5 29 (m 1H) 3.75 (s, 3 H 1.47

( d A%odf&l*bo%tﬁ ﬂ%ﬁ@contammg 1-(5-fluoropyrimidin-2-yl)ethanol (Method 4, 0.79 g,
5.55 mmol) was charged with triethylamine (0.67 g, 6.66 mmol) and anhydrous DCM (10

ml). The solution was cooled to 0 °C, and methanesulfonyl chloride (0.70 g, 4.1 mmol) was
added dropwise. The resulting mixture was allowed to stir at room temperature for 2 hours, at
which point the volatile components were removed using a rotary evaporator. The residue was
dissolved in DMF (15 ml) and treated with sodium azide (0.72 g, 11.1 mmol). The resulting
mixture was stirred at room temperature for 60 hours. It was then partitioned between EtOAc
and brine. The organic layer was obtained, dried (Na;SO4), and evaporated to dryness. The
crude material was purified by silica gel chromatography (by ISCO Combiflash with gradient
EtOAc and hexanes) to afford the title compound as a colourless oil (0.60 g, 65% yield over
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Exanple 34 -ran-1-fS-fluoropyrimdin- -vDethvh-

N-r S-met hoxy-1 H pyrazol -S-vn- Q-
W@ eo70kar or net hyl ) pyri m di ne- 2, 4-di am ne A m RECTIGB2@H/003978

(>S)-1-(5-fluoropyrimdin-2-yl)ethanam ne

hydrochl oride (Method 7, 139 ngy), N (5-nethoxy-|

H pyrazol -3-yl)-2-(nethyl sgffonyl )-6-(trifluoromethyl)

pyrimdin-4- am ne (Method 45, 265 ng) and DI PEA (0.35

I 3@ (¥t g RERS fsa6h(s, 2H), 4.60

twoﬁko% (qu&ﬁsé %&ﬁ?gﬂyz?\g@ng\(/%g%gnder rgg:l?}gg preogsurcg
(m, Hixl16héd,3&€Bi due was purified by Glson (10-50%

MeCNZH20 , 15 minutes) to give the titled conpound as

solid (16.3 ng). 1H NVRd 12.11 (s, 1 H) 10.47 (s, 1H
MetBo88 (s, 2 H 8.29 (s, 1H) 6.27 (s, 1H) 5.30 (s, 1H)
1513 515_ 1;[1377(3 3 H 1.51 (d, 3 H; mz
@WMMJOM N2-rfln-1-(

5-1f(B FOropgyFintdiai2nyl 2 thaiek [ylethod BAG. TBg)medstuidseglved in MeOH (15

i), anbhecteoR e et b EC R g P s ps paatene
mxxﬁ%/éj@%cslﬁk@& hd8oih N@ﬁﬂ'&@éﬂurz ford3dun@hi, thetr pafdtihed Between EtOAc and

N- ( 5-
H2Q. mh%;r.rgglzl@ ngt@cg?';& \g;( %ﬂ\ﬁﬂblprmeﬂrdrgﬁdéymsrg@ ifilfergd.and gancentrated to
g1ve%ﬁ@&m3ﬁun@%lo@ﬁﬁ ol g, (699436 MR (TDO5) Bucds (_l_&Hf)

nto a mcrowave reaction vessel.
5.20v@s $H), Ms(bsadHed . ¥nd, HBat ed at 170 OC for 24 hours.
The sol vent was renoved under reduced pressure and the
residue was purified by Glson (2-40% MeCNNH 20, 15
Methiod 3t es) to gi ve the titI ed conpound as solid (74.2
L. 1H.N Q:h07 s, 1H) 8.86 (s, 2 H 5.48 (s, 1
(s, 3 H 3.38-3.62 (m 8H) 1.48
(dA ﬁmhﬂ botlfdnz-ﬂéﬁqébonﬁmrgpﬂ BuB6pyNn{i&ineBicorboniprilg [Methyd 6,-1(50 g,

12. ]ﬁ_srﬂlgllplggv%? Bléarrlg{';l"' \%ﬁ}ﬁhﬁ}g&lro% e{}-ﬁ/{#} r‘{}] %} ﬁ [’l(hé s&ﬁﬁ&y\!vas cooled to

0 °Q,=hH FES 1Y EMeVIgsik foo Aa BT 8l8. oMk&mmmg ethe§i18i6R armol) was
procedure to that of Exanple 21, the title co

nd
addehdropwiise Al %th{S 2t &2 jtkeestign Hu’ft(“@ WAS tAHI! hed Wlth 1ce water and
extr'ﬁlct@c%/ ﬁrﬁ% %k?gc )'Tlh)e %Fgaﬂlg]eﬁ?t}(%e%%&héd W tl}i brme, élrled over Na,SO,, and

hanesul¥ onam

evap&@hted to( &yhdseiter gipy/the HilelgompRuyd a)semmlr(a ﬁﬁ/ %hg, Wisdl AGEh I Mepe 140
6,.400MZ , 80 C) d 10. 38
<M>%ﬂﬁﬁ?@.@%bﬁ%'&?'ﬁgﬁﬁ?%g: (s, 2H), 6.42% (s, IH,
4.98 (m IH), 3.08 (s, 3H), 2.94(s, 3H), 2.35 (s, 3H)),

1.53 (d, 3
Method6( H) .

5-Fluoropyrimidine-2-carbonitrile

A 10 ml microwave vial was charged with 2-chloro-5-fluoropyrimidine (2.0 g, 15.09
mmol), Pdy(dba); (0.549 g, 0.6 mmol), DPPF (0.67 g, 1.21 mmol), zinc cyanide (1.15 g, 9.81
mmol), and zinc dust (0.237 mg, 3.62 mmol). The flask was evacuated and backfilled with N,
and anhydrous dimethylacetamide. The vial was mounted onto a Personal Chemistry
microwave reactor and heated at 100 °C for 10 hours. The reaction mixture was diluted with
EtOAc and then washed with brine three times. The organic layer was obtained and
evaporated to dryness. The dried residue was purified by silica gel chromatography (By ISCO
Combiflash with gradient EtOAc and hexanes) to afford the title compound as a creamy solid
(1.50 g, 80%). GC-MS: 123 (M); 'H NMR (CDCls) & 8.80 (s, 2H).
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Exanpl e 37
N-{5-chloro-2-{[ (I <S)-1-(5-fluoropyrimdin-2-v
w@edvylod®mwi no) - 6-| (5-isopropoxy-|I H-pyrazol - PCT/GB2006/003978

3-yl)am nol pyrimdin-4-yl> N N ,N -trinethyl sul fam de
Following a simlar procedure to that of Exanple 18,
the title conmpound was nadé&8from
N-{2, 5-di chl oro-6-[(5-i sopropoxy-|
H pyrazol - 3-yl )am no] pyri m di n-4-yl }-
N, Nl , Nl trimethylsul fam de (Method 49) and

_Qb.%i | - (5-f1 uoropyrim di n-2-yl)ethanamni ne

ydER6RbAEh RS -1- kfﬁ&mqmme hya[@cmldem (MH) 1HNNR
00VHZ™ I1. 47 (br, |

(sTo |a|splut1@1 of(8)- &%}f l{uﬁfl I- (|51.ﬂ§uorqpyr4m 15—2-yi)pbhylc§rbggate (ﬁ/[ethod 10,
0.21! ég"b 8 %Jo’i)lﬁ?cwz% mlﬁy&zadﬁéi HSH:3 AL, 9% n(rﬁcal? Bt fioxahe. GRe

Preparation of Star
reacbm waq gilrred mphmdemperature for 3 hours. The solvent was removed give the title

comp?tg’x% als:LaJﬁﬂ% Q&W(hﬁﬂn Jta Ms) 4B (ﬁyﬁfl E&ﬁﬁ“ Ig\ﬁ’op 19t t om

K™ cont ai ni a2| doet rimdine

(Method 3, 0.60 g, 3 59 nmol) was charged with 10%

Pd/.C (0. 191 te .

HZA\?Iaterna \4 qggcgaso V\)%xgnre]:? ¥1ﬁg@| %Wﬁ%ﬁag glgetlwnlujﬂ
hydtohlelom“iedlspfeeenMSnMdthmedowﬁBst| r at roomtenperature

for 3 hours. The mixture was filtered through a plug

of di atomaceous earth, which was subsequently washed
Methed8 Wi th MeOH. The filtrates were concentrated to

,—

ne

4 3[@ Sl(sm#ltlbﬂf 5- 1116‘[2191— (pryﬁlzﬁla Miilhh QﬁiZan, 6. 0 mmol) in absolute BtOH
- cnl or

(10 pipyeAgte ke e i I ielor- SGheiepgimigine (10, 60

mmgl) 4ncbthb Fésﬁllﬁhg) ESHRYOn! vVﬁs@F&Bat @&)%’Vceﬁ‘@eradr i%ﬁ)r MPBbyrs. The mixture was
-am ne

-1 sopropox razo
partawaeci bwmﬁy 1Qhe ﬁ@/ yeieu gheprgarip 13791&?{85%%’936‘ wésbrgtem? é%ed
The%Bla/EﬁQ WeleGERETRLHES réRbedFeRAENS giveoMe I8 LomBsunt AERYARM (679
Et OAc was added. The sol ution was washed wth
mglwetze22%nd dried over anhydrous sodi um sul fate and was
concentrated to give title conpound as a white solid
(582 my, 69% . LC-MS, 246 (M42); 1H NWVR (CDC 3) d
Method® (s, IH), 7.80 (s, IH 55.79 (s, IH, 4.65 (m
2 S-Hfghloré; U]\;;(%l t?l%}l%lGl'}'} DVIJX%I %%v?’rlr?uc{nh%ngeoet hyl)-5
To a solution of 5-methyl-1H-pyrazol-3-amine (2.78 g, 27.3 mmol) in absolute EtOH

(30 ml) was added triethylamine (5 ml) and 2,4,5-trichloropyrimidine (5.0 g, 27.3 mmol) and
the resulting solution was aged at room temperature for 12 hours. The mixture was partitioned
between EtOAc and H,O, the organic layer was washed with brine and dried. The solvents

were removed under reduced pressure to give the title compound (4.1 g). m/z: 245.

Method 10

(S)-tert-butyl-1-(5-Fluoropyrimidin-2-yl)ethylcarbamate
(8)-N-(1-(5-Fluoropyrimidin-2-yl)ethyl)acetamide (Method 11, 0.20 g, 1.09 mmol),

DMAP (0.027 g, 0.22 mmol) and di-tert-butyl-dicarbonate (0.60 g, 2.73 mmol) in THF (10

ml) was stirred at 50 °C for 40 hours. After cooling to room temperature, lithium hydroxide
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A round-bottom fl ask contai ni ng

| -(5-fluoropyrimdin-2-yl)ethanol (Method 4, 0.79 g,
wG2®3/0901 ) was charged with triethylam ne (0.B7I/GB2006/003978

6.66 mmol ) and anhydrous DCM (10 m ). The sol ution was

cooled to 0 OC, and net hanesul fonyl chloride (0.70 g,

4.1 mmol ) was added dropwi-$e.- The resulting m xture

was allowed to stir at roomtenperature for 2 hours,

mon%BY gi‘orﬁcgéﬂtm Hﬁ?ol)’&ﬂd%dtér?l@ﬁﬁ%@ @aded. W@a&l@ﬂweﬁmed at

r evaﬁorator The r esi due was di ssolgde
roorh mnw%n(rq&r ﬁihpulanEtt @rr(é@mlé)dv%aﬂﬁeds@fdmﬁiaaﬁr‘ﬁeé sisrated, gashed

w1tl}1bé rlr% EUE?!J ahd {;[Ihe% délgls L.fn{]ﬂlli?? XAH&erefﬁ@vgdl st ddiveRd tiRtreduEM

our was then partitioned
resuﬂl&twus @nrliﬁfftdCb@((:cohmdl dhmrméogra'pher (Hp)gE‘pQ@CﬁSgl;) &q gifig the title compound

asa-Pﬁ ygﬂ glﬁg%legﬁl ‘?’? (ﬁ?@lgygy & fgé’zﬁgcé“jf%’f‘@% 1H),

4.74c(t, QRBL IS (3 ARYD). (M G:a&@t) mmmae{wm g242.gr adi ent Et OAc
and hexanes) to afford the title conmpound as a
colourless oil (0.60 g, 65%yield overtwo steps).
Meﬁi@dll@ 167 (M, 138 (MN2), 125 (M N3); 1HNVR (CDC 3)
. ... 1.65 (d, 3H). Method 4
Fanol
| - (¢ 1Rtsuatie rin;mlatzaylxvnymaeahmiae (dethdd1hod 0%, 055 g in

d I th
MoRgas e oot e (o Rey s I SRy el iR
(cyé'[&%td@ﬁeﬁ&)%cﬁﬂﬁﬁﬁtrﬁtubfdn%aﬂésu[f@ﬁdilé (0e0anS 0 BOSH Bnol)r The dobution
and then partitioned bet

washrogaTE GRS RS RBG SR 150 Paak: TheTeeplpRarsesdrsed o

rook! tleﬁlﬁérﬁglie f@ﬁghhdil?é" Fﬁ@&ﬂ%ﬁ@ast @mg*védeanﬂ I‘Blfé redulltb@regidupwaghrified
as a OW sn Ol

by @hgsn Q}gromgpgraphy (E(Qflxq}]to glqu: the41t]@ gmpaqung as p&gggio%@dg {)%6 g,
0 | d
95 Péun%p@m@# %(ﬁ HOpRAYY, b, di3a-@- 4 ¥ 6trhangys.ob m, 1H),

contai ni n

1.85 (s BHp A Gpyd.iJim @8 bla- 3H)e M @ﬁicgf 183 Fowsk RdHE 184 Eygnigomeric
12 JgdE {30
exceds gét?errmé q;hl\—'?'?ﬁc %@l?fa%&% M 645 @ e%)ijer orS>ggl ed, )

e Sol cool 0 0C, and a
sol uti on of MeMyBr (4.90n1 of a 3.0 Msolution in
Me t0 , 14.62 mmol ) was added dropw se. After 2 hours

C, the reaction mxture was quenched with ice
N-(0e(b-Fluctspsrimidin-aefethyhaderanfid<OAc. The organi c extract

hed th Na
AT B T
add(étl la 561Q1)€1<7n7& MeMyBEB S A5 9075 nfkol)Mb,ethbd Orop Mise at BINVRAfter addition,

8.65 (s, 2 2.65 2
the reaction was warmed to( room té—rbnperature stl(rred at rlg%m temperature for 1 hour and then

diluted with DCM (10 ml). Acetic anhydride (1.23 ml, 13.0 mmol) was added in one portion.

The reaction was stirred at room temperature for 1 hour and 40 °C for 1 hour. Saturated
sodium bicarbonate solution (10 ml) was added and extracted with EtOAc (2x20 ml). The
combined organic was dried over sodium sulfate. After removal of solvent, the resulted
residue was purified by column chromatography (hexane—EtOAc =2.5 : 1) to give the title
compound as a white solid (0.38 g, 26%)). 'H NMR (400 MHz) 9.34 (s, 1H), 8.95 (s, 2H), 6.25
(s, 1H), 6.03 (s, 1H), 2.11 (s, 3H). MS: Caled.: 181; Found: [M-+H]" 182.
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Met hod 6 5-Fl uoropyrim di ne-2-carbonitrile A 10 ni

m crowave vial was charged with
wQ2@megoat 5- f | uoropyrimdine (2.0 g, 15.09 mMmuoPJT/GB2006/003978

Pd2(dba) 3 (0.549 g, 0.6 mmol), DPPF (0.67 g, 1.21

mrol ), zinc cyanide (1.15 g, 9.81 mol ), and zinc dust

(0.237 ng, 3.62 mmol ). Theéblask was evacuated and

backfilled with N, and anhydrous di nethyl acetam de.
Methd\€1¥i al was nounted onto a Personal Chem stry
__m_ér_ovvave reactor and heat ed_at 100 0C for 10 hours.

§ : BS & o : 3¢ and t hen

Wﬂ?l?%%l%&%fﬁtlbéb% {/ﬁﬂ ﬁyréﬂ%ﬁs-am @1.9@N8L] h@doBfin w (85

obt ai ned and evapor a to dr%/ness The dried resid

ml) wassadded Dﬂ?@e{l@yﬂ)sﬁngi Qéailggprocﬁq QWQPﬁﬁ?lgﬁlﬁ )((l 7( %)7 P g@@l) and the
resu{‘:ﬂg@&lul?xﬁbasv& LD geﬁdfo? M6 h&irEAhe %ﬂfi{tufée@(‘a%%ﬁﬁloﬁéa lﬁf}é/ééﬁ EtOAC

ound as a creany solid
and BEONB: orgadc [aygr, waspeRIRA(VadA Bl and érlngbessolw R 1BEgVed
und{] ?}; ru(%%(mrgsrsﬁll %ﬁ&rgﬁg&s gi:lrgftnlgtg%rag%}) £BaRaMeRBmpound as a solid. m/z:
332(5)-te”butyl -1 -(5-fluoropyrimdin-2-yl)ethyl carbamat e
(Method 10, 0.21 g, 0.87 mml) in DCM (5 m) was added
HO ( 1.3 m, 5.2 mmol) in dioxane. The reaction was
Methbd 14 ed at roon1tenperature for 3 hours. The sol vent
SRR eq gy h% R I- [ofe %n%f white solid
: (S 2 d: [ MHkH] + 142. An
al tIBrarsahlnmemm me«hs:éy erIIpyfadeiH?ﬂmnz |(89@ mg, 7. 8 mmol) in absolute

Eob(3) suiy e e grndists a4 27 4 BtieD e 2a s icklaropysipiding

(1.4, 2.8Ghhel Sdthé iebhﬂﬁﬁg so-ll(tffanm%h hydd-at rddnptymgmﬂure&emz hours. The

yrim din- 4-
mixifesyrepeitions e a0 e gt HeO Ghaharye Feratisareied viirdeie
and Gﬂi@d Mhe sPstAde ﬂerﬂdﬁzb&ﬁﬁd& adiided prebsuke 8 givexfigltitle compound as
4-di chl oro-5-fluoropyrimdine (1.0 g, 6.0 mvol ) and

an %W‘?@@M?‘%ﬂ‘?@ upen siendi WS dte?%t room t enperat ure
for 12 hours. The m xture was partlti oned between
Et OAc and water. The organic | ayer was washed with

Methoidd5-13nd dri ed. The sol vents were renoved under

6%8 %1 o%%cg):ﬁfpguﬁcﬁ bk lﬁrg%éﬂgd 1521 thé %o@&f@dﬂ@etﬁ&i B, §Qﬁ% e

28. Met chl or o- N- ( 5- methy
apptogipty statipig-n®terigl. ) pyri mi di n- 4- ani ne
Meth | Compound m/z | SM
15 2,5-Dichloro-N-(5-cyclopropyl-1H- | 271 | 5-cyclopropyl-1H-pyrazol-3-amine
pyrazol-3-yl)pyrimidin-4-amine and 2,4,5-trichloropyrimidine
16 2-Chloro-N-(5-cyclopropyl-1H- 254 | 5-cyclopropyl-1H-pyrazol-3-amine
pyrazol-3-yl)-5-fluoropyrimidin-4- and 2,4-dichloro-5-
amine fluoropyrimidine
17 2,6-Dichloro-N-(5-methyl-1H- 245 | 5-methyl-1H-pyrazol-3-amine and

pyrazol-3-yl)pyrimidin-4-amine 2,4,6-trichloropyrimidine
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To a solution of 5-nethyl-1 Hpyrazol-3-amne (2.78 g,
27.3 mol) in absolute EtOH (30 m ) was added
wa eioevippani ne (5 m) and 2, 4,5-trichl oropyri mPdi/G82006/003978
(5.0 g, 27.3 mol ) and the resulting solution was aged
at room tenperature for 12 hours. The m xture was
partitioned between Et CAc-and H O, the organic |ayer
was washed with brine and dried. The solvents were
Methédpyed under reduced pressure to give the title
cogpound6(4 19). mz: 245 Mgthod 10 (_-‘r
ichlore-6((B-isopropexsipidd din-4s

meﬂ(angs'ﬁlfgllléﬁga@pyr i mi di n" yOet hyOacet am de (I\/bthod 11
U g, 1.09 mol), DVAP (0.027 g, 0.22 mmol) an

d| Tp erelutien §i N-icdul- bb@ésQatrxcbloamglmléln%sylmrhﬁn@salfqrﬁmlde

(Me(h%@ 19] 1)2%? 4%%&151291 2Bubf @ Q«q‘ s a‘&Qed“? Wb Sropd¥st Bi-pyrazol-3-

ooli'ng to’room t enperat ure,
ylanhyed%@k e A8 muhgly ansk @1}'(1@181914013@1 alnln2455ﬁmlﬂ)) Therraixipeg was heated

oAl 5 AR P R Bl

eva@i@ﬁfﬂrﬁ tléﬂ%f/i&t;m mm&ém?aitmgmz?? g/?sr\trhbﬂnwbshiem by 4@Boud )
s g RS B dheodiSeraplly i or RS py R BSP dgtex (50

%) mmﬁfam@[oalﬂbss séllrde()66§h@j\6/a§oﬂte)1nécpyﬁld\@ % 'NeMRi (ODE 1) 8.06 (s,

1) e e 5 <m§ﬂ§>,3¥? o315 C69 PP e Bl M s
miz 89.2, 397 3FMEBH Qg&S)M@w%Iw@oMﬁl Found: [ MtH] +

242. Met hod

N-(1-(5-F uoropyrl m di n-2-yl ) et hyl )acet am de

Mem;,&llg(s FI uor opyri m di n-2-yl ) vi nyl ) acet am de (Met hod

g 0.55 mml ) in MeOH (5 m) under N2 was
_MVM @45 -trlghlgm-avramlgm-4-XL)-methanesulfonam1de

SSHodN- @/[eq{gg I[r%ﬁ%?é%ﬁl?cgﬁf&l (9%@%1%%1) in THF (20 ml) was added NaH

(cycl ooct tr| f1 uor onet hanesulf onat e
(36702042 mmad. 6006 B mringta) oﬂ)T’ﬁ s wig$ shirfed Aondninatisemdpippatprs and

thenraaélgéc?ﬁ R SRk %f?%’gi t%i??ahfo‘? n?grﬂﬂldﬁé% B8 o 1% mgﬂﬁa THE (10 m)

ion was st erature”for 4
at 0 FaeTIsakactinh mmterer\mmmﬂ eamJC fdné hbmsUIL(E/MS shewedithe covapletion

i f.i h Et OAc t
ot oo g Saf 20 SARARRE "D PR s ais groitsdi DE e i
was(tH&0v ¥ byBagBdouls MaHE O3, dYiel ah‘lZ con%lbtl;ateﬁ Bésh(dﬂromht@ieﬁ;hﬁ was
perf@ed%h’ E@O %ééqr%a !V'_Dai%ééngcf—;% ﬁ’aur?%g_él%%%ég’wa‘]s oBta16n'e§ yield
49 omamz @U@MH:Z em,zs 30¢d, 3{1,213@35 3y1) HRE SR 00V HBICTH ;)
162!% ‘T’L% 55@9410’248@? P n3|7d| MSAEST) Wr%&f’ Prodt §HIMET]

Method 20

N-[2-Chloro-5-fluoro-6-(5-isopropoxy-1H-pyrazol-3-ylamino)-pyrimidin-4-yl]-N-methy]-

methanesulfonamide

To a solution of N-(2,6-dichloro-5-fluoro-pyrimidin-4-yl)-N-methyl-
methanesulfonamide (Method 21, 440 mg, 1.6 mmol) in n-BuOH (3 ml) was added 5-
isopropoxy-1H-pyrazol-3-ylamine (227 mg, 1.6 mmol) and DIPEA (207 mg). The mixture
was heated at 70 °C overnight. LC/MS showed the completion of the reaction. The solvent

was evaporated and the residue was dissolved in DCM, which was then washed by aqueous
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5- Fl uoropyri m di ne-2-carbonitrile (Method 6, 1.0 g,
8.1 muol) in THF (10 M) was added a sol ution of
worMIBHOOEB. 3 M, 9.75 mMmol) in ether drop w sePar/GB206003978
After addition, the reaction was warned to room
tenperature, stirred at roomtenperature for 1 hour
and then diluted with DCM (gD-m ). Acetic anhydride
(1.23 M, 13.0 mmmol) was added in one portion. The
NaH@@‘} td'rlg@ %ﬂ@&nf?éﬂttrafeﬁ 1z cﬁ&%dg%ﬁ?(v% Perforhi& with BRY c/Hex (50

for hour. Sat urat eéd sodi um bi car bonat e

%) gwlmnrr dheqlagless olidk28 Oangdens ahidines:tyield & . VHMIEm&dVHiz
CD @??981{'@0 Hhe. mﬁpnﬁf%gr(ggpge ﬁ@ 139'6 / 8Le & Qe WIS

ter renbva resu ted’
(ESro 82178 83808 or [ME-JdMSYES Mn[ﬂﬁ%cﬁﬁr Pe7dyFphy
(hexane-EtOAc = 2.5 : 1) to give the title conpound as
a white solid (0.38 g, 26% . 1H NWR (400 MHz) 9.34 (s,
__Lllﬁ._895(s 2H) , 625(s IH, 6.03 (s, IH, 2. 11
Cal, Bl dip SN QN ik 5 182, 0t hod 13

d
y riTa Nﬂmtmyl amtmaesﬁtfomtes(dh@m,gpﬁnmfol)an mr(m pﬂ))X\yasI added NaHl

-3-yl p
(22\/\5@ ggélgnlaold?(ggd‘ Igerli"‘:lll oq}jﬁf&ns was stlrm%o} l(l) mlnutes ag roomrpeILperature
and2hehr aﬂlldedﬂo(lhé)soﬁjtbh@Iﬁﬁ,l&ﬂthﬂhldﬂoliﬂsﬂlﬁdka-pgmmﬂneﬁ'(1 00DE)5 @6l in THF
t Ee (iﬁge(iul{ljlpl ng .sol uti on was g ged at 400C faor 16 hours.
(5 TP @t i Ger o &eapian atre Pasiisted BB a3 e d GAMS sheesd thee
corIERRI0E tHeF¥RtoNaTe WRSHE Qfaé{‘é\;aboﬂ@feﬂ Qﬁ‘d AR ekstiub &ds dlﬂb?ved in
sol vents were renpved under reduced pressure and

DCy6 Mbvigh vwastsmay ashediyraauenay NaHE:s drief end enpgeniigied glilagh
ch%&%&aﬂfwas?gforn%tvﬁ%tgﬁcﬁ{é (E% nuz 'a?élger}t\l' A E’olgﬁie@é) id (986

H pyrazol - rim - am To a solution o

mghwaebitained, Yldd—%)%d‘iMR(@DCéﬂﬁﬁé (¢,8901. 9z, 3483 .AMtsl JH). MS (ES')

I (20 M) was added triethylamne (3.3 m,
m/%ﬁgmgﬁg:d 2,4,5-trichloropyrimdine (1.4 g, 7.8
nmol ) and the resulting solution was aged at room

rature for 12 hours. The m xture was partitioned
Mq%rl&@v&gen Et OAc and H2O, the organic |ayer was washed

2- Ghidrd»Sbnetm-z\afﬁdmdﬂhyleﬂﬂl-pimamlssmmlmlfamlmee noved under

d titl d [
LTS b Seb IR TR 5hH o
wadviedded d-lﬁ&hﬂl?lﬂFbﬁaidlBl-}OaMnﬁg (TSBpEUNS ﬁnrﬂ\tﬁ) enddDEREX ezds BL). The
usji ng the appropriate

th d f Method 14,
mirg?rgrv%)aisg]geﬁcﬁgtg?qog owgfuglétd gé\/IS shovged the congpletlon of the reaction. The

title compound was obtained by filtration under vacuum as a white solid (700 mg). m/z 224.

Method 23

2-Chloro-N-(5-methyl-1H-pyrazol-3-y1)-5-(trifluoromethyl)pyrimidin-4-amine

To a solution of 2,4-dichloro-5-trifluoromethylpyrimidine (1.27 g, 5.8 mmol) in
MeCN (20 ml) was added 5-methyl-1H-pyrazol-3-ylamine (568 mg, 5.8 mmol) and Et;N (1.6
mL). The mixture was stirred at ambient temperature overnight. LC/MS showed the
completion of the reaction. Evaporation of the solvent afforded yellow oil that was purified by
Gilson (5-95% MeCN/H;O, 15 minutes) to give the titled compound as solid (300 mg). m/z
278.
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N-[2,5-Di chloro-6-f 5-isopropoxy- 1H pyrazol-3

-yl am noVpyri m di n-4-yl] -N nethyl net hanesul f onam de
waoooa/0swhut i on of PCT/GB2006/003978

N-nmethyl -N- (2,5, 6-trichl oro-pyrimdin-4-yl)-nmethanesul

fonam de (Method 19, 1.236 g, 4.3 mmol) in n-BuCH (8

m ) was added 5-isopropoxy=é3+pyrazol -3- ylam ne (601

ng, 4.3 muol) and ethyl -diisopropyl-am ne (556 ng).
Metla 291 xture was heated at 70 C overnight. LC/ M5 showed
_ﬂﬁon’pl etion of the react| on The sol vent was

“ighlayos6t[(§peethHd H-papzolrd-W Qi pyEin W HMBAN- whi ch

trmy@g,lstuﬁglﬁldwashed by aqueous NaHCO dri ed and
concentrated. Flash chronat ographém[r s performed with
Py

Et GRc? sabytiop SONJY.N, a%m@Ith}’éM (2.%6-t5h dnddindtyilguifasde (Method

26, @%@g%ﬁs@@&ﬁbﬁﬁﬂ 6131&6 ol %%a!%%S%%&ﬁ&H—ﬁyg%gg%mlﬂ% 59 mg,

1.58 himol, D73pufity) aull BIPFEAQ(OHA 9mBH).3 8riiBol]. E;Ehe)nmﬂuze B&Theted at 50 °C

oveipgis Moo s SPnbiefibE ot kofrion e SabbTo Mast rared nd the

resitloaas detitibaed\bdvietdnyb CReink aEeSDﬁeﬁl@Edergarﬁ&ﬁﬂerR@s dfied/over

e S S S0 S g Bl

sﬂwapgmnr@msgra;myr By 8O TogwbifRededh tgledfeht@t@@lc laha Hékaﬂé) to afford
tra(;flrB pyrin di ne ?\]

the’fltlecmyu §s ety yokow s (9me 7 ) G a5 By Kpddpso,
400@&1{%@21‘3@% %}b@é?(s b, bB4 ghemsa, ds'%@ 3EOID L] 6D, 255 KN em).

reaction. The solvent Wwas evaporated and the residue’

was di ssolved in DCM whi ch was then washed by aqueous
Mebidas8, dried and concentrated. Flash chromat ography
—was perfornmed with Et OAc/Hex (25 %9 as eluent. A

col Beribléyeng edmpbund wagprepprediasthe btoa¢dueof Méthdd244 9sifg the

app% ‘(ﬁ%/%pt%éatﬁ/ﬁgo 23033501532 23H)16132321§32 03H)124 7,

@ |Compouhd M5 (ES+) Mim/z289] 88 291. 82 [ M+ NI hod

25N— [|2Y-ChFsichlosoot(Ror o- 6-303- i sopressessy=-144 pyr aZ C)I_H-@l\ﬁ(%rﬁﬁ
i ng methcsayrmcbwafblék yH|- N-met hybagdhapgsuhdonamodemlp 1826

soljuti on”of
N- (|27Demdxodpiirisridinst-yltuor o- pyr i| M- mP‘fhylrﬂNyGZ)iQd- et (ByyAiERE? Plas,
nesiyl.f onam de (Method 21, 440 ' -

(3 |mM) was added 5- i sjopropo t1)i@}—?-%jrazo -'3- yq}giﬁg%_"m)’
( 22 7nethyImgthgnaswiftnpmided DI PEA | yRO@thaappul foRkmide x4 §ir (e, 3kBs3.28
hegated at 70 OC overnijght. L{ M5 showed the cgg%?ﬁtg szs
of |the reaction. The spl vent |was evaporated and the
resi due was di ssolved |in DCM| which was then |v@&Bhed by

aillalleoo, PY IPEE~U- BN 202 PN WY S-¢ 2V~ | Ll ach
T AAOTT

oo
U\.1 CUUQI\KAI AU, UT'T CU UM CUTITUCTIt T Ot ©O

chr omat ogr aphy was perforned with Et QAc/ Hex (50
Metheod 26

N.N.N'-Trimethyl-N'-(2,5,6-trichloropyrimidin-4-yl)sulfamide

To a solution of NaH (343mg, 8.58mmol, 0 % in mineral oil) in anhydrous DMF
(2mL), N,N,N'-trimethylsulfamide (Method 28, 492 mg, 3.56 mmol) in DMF (2 ml) was
added. This reaction mixture was stirred for 30 min at room temperature and then added to the

solution of 2,4,5,6-tetrachloro-pyrimidine (726 mg, 3.26mmol) in THF (30 ml) at 0 °C. The

reaction mixture was stirred from 0 °C to room temperature overnight. The solvent was

evaporated and the residue was dissolved in DCM, which was then washed by aqueous
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% as eluent. A colourless solid (280 ng) was
obtai ned, yield 46 % 1H NVR (300 MHz, CD3CD) 5.84 (s,

wWQ@2@Hp49041 61 (m IH), 3.32 (s, 3H), 3.27 (s, 3PT/GB2B6/003978

(d, J=6.0; 6H). M5 (ES+) mz 378.86, 380.86 [ MH]. M
(ESO mz 376.88, 378.87 [M. Method 21

N- (2, 6-Di chl oro-5-fl uoro- pyyi-m di n-4-yl)-N-net hyl -nmeth
anesul fonam de To N-net hyl nethanesul fonate (546 ng, 5

N SRR e, bR ERO TR (10
%) atelueon  wisiteselid(3iBmegnwes dbitrdredayidd 33 70 NMB (48 MHzoRMSO) &
o-5-fluoro-pyrimdine ( 1.007 g, 5 nol)
31%@%éﬁ%gn‘%§{at 0 C The reaction mxture was stirred
at OC for 3 hours. LC/ M5 showed the conpl etion of the
e ion. The solvent was evaporated and the residue
i ssolved in DCM which was then washed by aqueous
Nal“ﬂtﬁ%uodzﬁﬂgaﬁn@adncmmﬁéﬁafeat@dhe frb&gtire Ol MatRIQF) wipythe

per f or med leth Et OAc/ Hex (25 % as eluent. A
aPp@Bf‘%fEFtP‘é’élgn?Eﬁ”i (986 ng) was obtained, yield 72 % NVR

Me

Mtk Pordpoand®> (0. I = T, FZ, Bl 3. 37 (S, SHwRb
(ESO mz 274.0, 276 01[M. Mefthod 22

272- Qi-(x6edishlompinhidiny- f| 36Tret hy| NV V- 'H (400 MHz,
H-r.yl[e} Iﬁﬁp yl) pyri m di n-4-amn ! %8’ gﬁg&dgti DﬂMﬁf ).3.43 (s
2,4-—%—&—0-5 rrethyl|cyrirridineg](e.5s g, 7.8 m’m%'i‘n ’

Et Qttifidfylsdlfamides added 5- met hydnd 2l46-pyr azol - B3K), a®01is 6H).

(796 ng, 7.8 mmol ) and DI PEA (2. . _Jhe nxture was
hegted at '70 C overnight. LC l\}gdglﬂ%’ rém{dl%e conpl eti on

of the reaction. The title conpound was obtal ned by
filtration under vacuumas a white solid (700 ng). mz
224. Method 23 2-Chl oro-N-(5-nethyl -1

Metioggazol - 3-yl V5- (" trifluoromethyl )pyrim din-4-am ne

—To a solution of

NNV Alvigpegplsgifamiet ¢ j f | uor onet hyl pyrimidine (1.27 g, 5.8
mmflo)a donM? gﬂilﬁl%@lymﬂ)faﬂ%ﬁ cﬁgﬁ&d(l Aofel hyémﬁ‘xoll)___ in DC%\/I(Z .0mL)

H pyrazol - 3-yl am ne ng, 5.
andolCOs(T128g.r8. Mmolé, MahylsmmeﬂédlLaBZmbh, éth fféi’ﬁb srstdded at 0 °C
LC/ M5 showed |on of th
sto s e o R A Sirasiet DR TGy S Pt ooy femgyeture
for Siothet M@t TWBSolPet was ﬁﬂld@yd mamth(eﬁ a&@%ove ﬁwﬂ(mL) s
mnutes to gIV? the tit

addﬁ% )ﬁltelmd io gV aglid g3pdghen yeﬁow (1:1qu1 product%? 82 \ 97% }Slelg) was
obtained by removing the solvent. NMR (400 MHz, CDCls) 6 4.40 (s, 1H), 2.74 (s, 6H),
1.70(s, 3H).

Method 29
N-{2.5-Dichloro-6-[(5-methoxy-1H-pyrazol-3-yDamino]pyrimidin-4-y1} -N.N'.N'-

trimethylsulfamide
To a solution of N,N,N'-trimethyl-N'-(2,5,6-trichloropyrimidin-4-yl)sulfamide (Method
26, 318mg, 1.0 mmol) in n-BuOH (1 ml) was added 5-methoxy-1H-pyrazol-3-amine (102
mg) and DIPEA (0.240mL, 1.36mmol). The mixture was heated at 50 °C overnight. The
solvent was evaporated and the residue was partitioned between DCM and H,O. Then the
organic layer was dried over Na,SOg, filtered to remove solid, then concentrated in vacuo.

The residue was purified by silica gel chromatography (by ISCO Combiflash with gradient
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N-{2,5-Dichloro-6-[('5-nmeth g |-
H pyrazol -3-yl")am nol pyrimdin-4-vU- NN N -
wao poommidoyl sul f am de To a sol ution of N, N, -1xi P€L/BBRe06/003978
-(2,5,6-trichloropyrimdin-4-yl)sul fam de (Mthod 26,
0.505 g, 1.59 mml) in n-BuOH (3 mM) was added
5-net hyl - | H pyrazol -3 -am¢ge (159 ng, 1.59 mol,
97%purity) and DI PEA (0.419nL, 2.38mmol). The m xture
Etomnh%@iﬁ% Blarrefl RGPS as aldey Mﬁl EnaME B Ahe 1.c-MS, 396

onpl etion of the reaction. The sol vent was evapor at ed
(MthNNH’e(DM§®d49@h%&é 89t (s tLHDell (setted Bl BCAH AR 2KRGH), 2.93
(s, GEEN the organic layer was dried over Na2SO4, filtered

‘renove solid, then concentrated in vacuo. The
residue was purified by silica gel chromatography (by
Me S 0Corr‘oi flash with gradi ent Et OAc and hexane) to

the title conmpound as a light yellow solid

N-{2453600:6- [ SMethyl-CHSraz 380y dvitihd [pyMividin-DVBQV.MEOMHz)  d

t.1 .? IH), 9.82 (s, IH, 6.24 (s, IH, 3.08 (s,
i&?vg—ials%‘ﬁ@f;(s 6H), 2.25 (s, 3H). Method 25 The

f ol Tcomamglo@@mqumwlmOWrmameﬂylpw Nmetmﬁaﬁﬁ@lufaﬁnw(Method
27, :@% go% gm@)slgj\%gﬁq&géqa %ﬁ{vg%gld etgeb'-l%ctat }rllt f]—?gyrg?otl%—amme (0.605 g,

6. Oﬁﬂﬂdl%HQiIPEXr(l mnct aném\&{a@utﬁ@mx@lﬁe ms &a&elawa @o&frmght The-

NaH (343ng, 8. 0 %’in mneral ) in anhydrous
reaghiop NiBtHY wasNﬁlmrqd the ﬁ@lrﬁbwwaéhﬁdﬂdeéH (dwm tioes o givepgre white
solffi 29582 TGl LB AR Ty B IR BHATEae BT ROFL) 8Tyeo
(s, e A.82dsi éH), 1702 2(sh &H} 619Gt(s,dB),6X.32 (s, 3H), 2.87 (s, 6H), 2.21 (s, 3H).

2,4,5,6-tetrachl oro-pyrimdine (726 ng, 3.26mol) in

THF (30 M) at 0 OC. The reaction mxture was stirred
Methradr®10 OC to room tenperature overnight. The sol vent
ted.and the _ﬂs d|

CONTE# ﬁdllﬁtoﬂ(ﬂ)fNEHE(Sm%Clh lhﬁﬂammr ammg &@Smﬁ@r)fi@ aﬂ@drours DMF

as eI A white solid (553ng)
(2ﬂgbtq§ wé@*méfﬁ@e@%a ARAE (1%6 OI\WEOS BVBYE (@ ) was dglm@ This
rea&lﬂh,mlgtu%wzﬂsssurr@d'lfor 30/Bliadodn] tehifRradnab leWh&gadEi@m%!ﬂ'ﬁe to the
prepared by the procedure of Method 26, usin

Sol%tmmoé Bﬁp%wﬁhlgtwuwgpmlém &304 mg fganadgin THF (30 %) at0°C.

The reaction mixture was stirred from 0 °C to room temperature overnight. The solvent was
evaporated and the residue was purified by silica gel chromatography (by ISCO Combiflash
with gradient 0-30% ethyl acetate in Hexane with 1% TEA. A white solid (700mg) was
obtained, yield 64 %. NMR (400 MHz, DMSO) 53.38 (s, 3H), 3.31 (s, 3H).

Method 32
N-{2-Chloro-5-fluoro-6-[(5-methyl-1H-pyrazol-3-yDamino]pyrimidin-4-y1} -N-

methylmethanesulfonamide

To a solution of N-(2,6-dichloro-5-fluoropyrimidin-4-yl)-N-
methylmethanesulfonamide (Method 31, 914 mg, 3.35 mmol) in n-BuOH (3 ml) was added 5-
methyl-1H-pyrazol-3-amine (351 mg, 3.62 mmol, 97%purity) and DIPEA (1.2ml, 6.9mmol).
The mixture was heated at 50 °C overnight. LC/MS showed the completion of the reaction.

The solvent was evaporated and the residue was purified by silica gel chromatography (by
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NNN - Tri met hyl sul fam de To a sol ution of

di net hyl sul fanoyl chloride (1.49n, 13.8mmol) in
woOaNgA4ml) and K2CO3(1, 24g, 8.9mmol ), PCT/GB2006/003978

Met hyl am ne(16nL, 32mmol, 2Min THF) was added at 0 OC

slowy. The reaction mxture was stirred at 0 C for

' hr, then warmup to room.ggnperature for another |hr.

The sol vent was renoved in vacuo, then anhydrous DCM

schIHRAS it el Sy OIS, PRNOIDIE e

combyurempyightyellne seist (L€6g, HYRLCATS, 3LMACDOIR (BMECHS, 400

MER 6213;2?2(5 i, r%_s(%}?;??qs:«g%@z ﬂ@ﬁ,ﬁ@, s8R 385, 2.25 (s, 3m).

H pyrazol -3-yl )am nol pyrimdin-4-vU- N N ,N -
&1” thyl sul fam de To a solution of N,N,N -trinethyl -
Me—(légg 6-trichloropyrimidin-4-yl)sul fam de (Method 26,

(2EBAM(Dﬁn@mhm 3- nndahmavho&vlammlé was added

h I d
(50@%@9& llq(léeﬁx?&%ﬁmoﬁh@al}rﬁ nﬁaﬁegm”%%fé%? @JQQEE@BWB@M

2.5V RITRixaRy, 92 He3s a{n\(&mamae@a/rews@& h%ﬁ@d&lh@n fu8RddTRe
was partitioned between DCM and H O. Then the organic

reactigy wps fieed fpr aditigned B0 Mt Mqﬂilsfl@éﬁ%@lélallqce%métes@ﬁqﬂepd 41,

14. d9§ efb4§1%181§ Wa£ aaedid Jhe\S@Fdéﬁ as Q—cﬁi% uh&ér'n l»k%oﬂ\’ﬁéwp v dsis@bled at —
I'itca gel chronmat ograph nbi fl ash wth

by s
78°G fca&iO é‘ﬂﬂ‘E@W raQve eHWREAEG 3 b@uref %lmr@aqhﬁ@ wap thee ceadefopigria ice-

batha%lf\l/%g’l i 4%%%_]]?1&11 rﬁ%ﬂol?&l{g %le&og{ﬁ% lieg%ﬁ)n(tllwe}_&lgh a N}ﬁge The

reacgpp wasallqzve(lgo ngq) to rgor® Senfpsratigefpnd Was shiondd 8i0room temperature

ovettll %'gﬂ 4o tag (é O?n H@ﬁl ecl to. tl : reacfion, an the, reaction was washed with
7 s el SR g S

olpyri i o
waterr(Rxi0 ). S"Elnbﬁ)eganld @hake vwas swlhlmtledmud@bncentrated down, The residue was

purtip) By SRk AL IR RRP R e Shinoltedtygh e o ),

acetate Bin@elk4n6) 10 affomithe ttdkoeahpoumbdstalhitel sbhc[b)(t(ai 0] 71%)- & migture
. 605 ¢g,,6,.05 [).and DI P .6 nm, 9 I

of B tyorirs MR a4t B hish ReuBc: DB Figansorsat R oS

54.08 (5 1H)E3 .00, 61), Qgp@sdgH; he solid was washed by MeOH

three tinmes to give pure white solid. (0.205g,
9 7%ield). LCGMS, 346 (Mt ). NVR (DVMBO d6, 400MHz,

Mefh08Gy d 11.89 (s, IH, 9.82 (s, IH, 7.22(s, IH, 5.97
§SSD1meI;IIZV1 1?—[-§>v%az(olse’3 535|1)a1’n1rize 87 (s, 6. 2.21 (s, 3H.
A mixture of (2F or Z)-3-(dimethylamino)-3-(methylthio)acrylonitrile (Method 33,
9.525 g, 67 mmol) and hydrazine hydrate (10.06 g, 201 mmol) in ethanol (70 ml) was heated

at 850C overnight. Solvent was removed. The residue was purified by silica gel column
chromatography (by ISCO Combiflash with a gradient of 0-10% methanol in
methlenechloride with 1% NH4OH). 5.8 g (69%) product as obtained brownish thick oil.
LC-MS, 127 (M+1). NMR (DMSO, 400MHz) §9.51 (br, 1H), 4.67 (s, 1H), 2.62 (s, 6H).

Method 35

N3-(2-Chloro-5-fluoropyrimidi -di razole-3,5-diamine
2,4-dichloro-5-fluoropyrimidine (166 mg, 1 mmol), NS,NS-dimethyl-1H—pyrazole-3,5—
diamine (Method 34, 150 mg, 1.2 mmol), and DIEA (0.35 ml, 2 mmol) in ethanol (3 mi) was
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Method 31 N- (2.6-Dichloro-5-fluoropyrimdin-4-yl)-
N- et hyl met hanesul f onam de To a solution of NaH (60 %

WO pooriosernl oi |, 176ng, 8.58mmmol) in anhydr ousPOIVEB2006/003978
(2m), N net hyl met hanesul f onam de (436 ng, 4.0 nmol)
in DMWF (2 m) was added. This reaction m xture was
stirred for 30 mn at room 6®Bnperature and then added
dropwi se to the solution of

heated4t 6540 ovehlighitoSElvéidt wak eovedyiabd the réskRd Wil purdfiddByRilica gel
in THF ()%3@ E%%)Oat .0C. The reaction Jn xture was .
chramatpgrapyt (by Gemgglaﬁ Bith & grenLef 25 srethanl igmethlepgehloride
with _cp%_wemom?m@Wﬂ@@baﬁcewaMaihaﬁasra&ﬁﬁé%n yagod ukist bedney);
silica gel chromatography (by I SCO ConbifiasSh with
NVt QRIS Ao a0 BHYT) Sle0ebe TH) 104 4bro 11, SRGVATREATS fs, 110,
' solid (700nmg) was obtained, yield 64 % NVR (400
27%?%’)!\/50) 53.38 (s, 3H), 3.31 (s, 3H). Method 32
N-{2- Chl or o- 5-fl uor o- 6-r (5-net hyl - |
Me ¢@zol - 3-yl ) am nolpyri m din-4-vU
| met hanesul f onam de To a sol ution of
N- (The@oloweing ovropdand ivaopropared by ttle prodedukd of Method 26, using the

2t hanesul fonam de (Method 3 1, 914 ng, 3.35
app%‘fa%ys%an%#ﬁ %‘%Sﬁ?lf'(s m) was added 5- nethyl -|

MethpyCé@dpéund - am ne (39Impy, 3] 8% ol , 9/%uifNwRr and

Dl FEA3 (1.2d & an'ml) The xture was heated at 50

360C |QVelrrdishloropyrimding HAZRd t heNGHPrginestiydn Hof | {A&DMSO,
r ealcq. 5 viept |was evap 12 &r . LESI o
was ptlgﬁ T@?ﬁﬁéﬁ?ﬁ?ﬁqca gel ch'gg;nlg%ogg?’ggﬁ@r&?gyﬁ@%&%’ego ©)

Confiiviazalerd.iliamingr adi gnt  0- 5% awthéhol i n DCVsW.6N(bL%H),

NH4OH) to afford the tjitle co Jjaght yell ow
sollid (1.06g, 95%. LG MS, 33;9%?%?‘31’%1{]%&4(%&&@; 1H),
400 MHz) 512.27 (s, IH), 10.58 (s, IH), 6.32|634(l th), 5.68
3.27 (s, 3H), 3.20 (s,| 3H), 2{25 (s, 3H. Mthod 33

(28 or ZV3-fDi net hyl arfi no) - 3- { met hyl t hi o) acr y ekt 2i764s:
Actletonitrile (12 m, |228 mmol) in THF (100n1)5Hyyas
cogled at -78 0C, Butyllithium (2.5Min Hexane, 92
230 mol ) was added drjopwi se {rough an additifon

m ’

Tunner. Tne reactton was stirred for—addirtTorma—30
m nut es. Methyl dinethyldithiocarbamate (Method 41,
Methpd®Jg, 104 mmol ) was added in one portion as solid

?;@E gg E”E?& %s séirred. at .- 780C for 30
2-Clﬂﬁ)g§- 3L ERBGEYIL R raéotl-3- =5-nitro, rmmd}n-éF-ﬁ_lglqg eaction was

t héfp cbitod of ?Halichipro-Seliadpyrimidnd(§.0 g tHindel)(ahd DMEA (225,

[ )\ -wa to the reagti t hr ou syringe.. The

o ST, SRR A ot G B e LSl
16.2vmsnob)tdt 25 €d. Bie résQRiH bEIORGT WhsUkifted at 25 °C for 5 minutes and
concentrated to dryness to give the title compound (3.1 g). NMR (CDCl3) 0.80 (m, 2 H), 1.05
(m, 2 H), 6.60 (s, 1 H), 9.20 (s,1 H), 9.70 (br s, 1 H), 10.40 (br s, 1 H).

Method 38
5-Bromo-2-chloro-N-

To a solution of 5-bromo-2,4-dichloropyrimidine (1.29 g, 5.66 mmol) in EtOH (15 ml)
at room temperature was added a solution of 5-methyl-1H-pyrazol-3-amine (549 mg, 5.66
mmol) in EtOH (3 ml) and triethylamine (628 mg, 6.22 mmol) and the reaction mixture was

stirred at room temperature overnight. The suspension was filtered and washed with water
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overni ght. Ethyl acetate (200m ) was added to the
reaction, and the reaction was washed wi th water

W@ 20070@0kt) . The organi ¢ phase was conbi ned andPCT/GB2006/003978
concentrated down, The residue was purified by silica
gel chromat ography (by |1SCO Conbiflash wi th gradient
0-20% et hyl acetate in hexa6®) to afford the title
compound as a white solid (10.5 g, 71% as a mxture

ancodneazo giS@ﬂErd‘ésﬂeﬁ t«éuactfa@ ﬁmh@tfa s&rd;(\ﬁﬁzg 73%}muwk (C]M&@ 2 24 (s,

H)ér%"!( S5l s 8(4§ (Sélli})»9%fskﬂo%) 323%6 NBDDI rret hyI g

H pyrazol e- 3, 5-di am ne A m xture of (2E or

Z) - 3- (di net hyl am no) - 3-(nethylthio)acrylonitrile
M d 33, 9.525 g, 67 mol) and hydrazi ne hydrate
5-Hrdflo Qﬁchsl)ro%ﬂ(% IRy - 1 R ARAQI b it W% heat ed at

6o0C over ni ght Sol'vent was renoved. The residue was

pu rT@P # efdutbyl of Sttremo-gdtdiehdorapmingfine (b2 bgSastymelhin TIHOH0 mi)

met hI ene I(AJ\(goralg gde&\?wgtrﬁgﬁ(%gldlﬁg%ﬁ%o}gwé 8?284%5 %6 mgloc) and

triethylagtinea(68e chgb 6.8 e handriheieagsion mikt@revBs stidd 4t M@{)q oveNNght.

6

T el g e st et o i e BB opger o
whitgsdlig- MS80hMI+1). H pyr azol e- 3. 5- di ami ne

2,4-dichloro-5-fluoropyriniidine (166 ng, 1 mmol),

i V5, No-di net hyl -1 H pyrazol e-3,5- diam ne (Method 34,
Metlid@dl 40y, 1.2 rmol) and DI EA (0.35 m 2 mol) in

4 Sal vent

Sr v-v’-. A11)] | ca
g e | T@iﬂ Ecmiﬂiin&g' Iza]piqylcﬁlbn()pyﬁﬁﬂn@qmb[) fgl ﬁsi‘lm‘mdl)hn THYT(26 B room

f 5% t hi ride t h
ter PR s S -k b SLH ek St (0Fs i s mmol)
and\ﬁethﬂﬁﬂm{el\(&dé mg N’\(Rmﬁial\jﬁﬁ)d dﬁ,redka&i\/fﬂixtulg %Qitlrﬁlllat (o1} C(obérmght

10. 26
The Qsp%lﬂ)m “1%% ifgrgd @gi) W‘%&edr Yﬂ(flr W‘«‘h@ld@&% Eﬂﬁﬁﬂe %éesgrﬁé Br@fiuﬁﬂ asa
whidysdlide MB:aggaui-g. of Method 26, using the appropriate
starting material. Method 37 2-Chloro-N ("5-cvclor
ropyl -1 H pyrazol -3-vD-5-nitropyri mdi n-4-anm ne To a
Mesiladl on of 2, 4-dichloro-5-nitropyrimdine(3.0 g, 15

mol ) and DIEA (2.4
Methyl dlmethvldlthlocarbe(lmate d

Dimethylamine (2M in THF, 60ml, 120 mmol) was cooled into an ice-bath. Carbon
dioxide (6 ml, 100 mmol) was added portionwise, followed by the addition of NaOH (4.8
g)/H20 (40mL). The reaction was stirred at ice-bath for 30 minutes and room temperature for
2 hours. The reaction was then cooled to ice-bath, and methyl iodide (7.5 ml, 120mmol) was
added slowly through a syringe. The reaction was stirred at ice-bath for 1h, and room
temperature overnight. Ethyl ether (100 ml) was added to extract product. Organic phase was
combined and dried over MgSO,. 14.32 g product as white solid (100% yield) was obtained
by removing the solvent. NMR (400 MHz, CDCls) §3.52(s, 3H), 3.35 (s, 3H), 2.61 (s, 3H).



10

15

20

25

18.5 mmol) in "-BuOH (30 mM) was slowy added

5-cycl opropyl -1 H pyrazol-3-amne (2.0 g, 16.2 mmol)
w@r002849@ The resulting solution was stirred BPCT/2B20&003978

for 5 mnutes and concentrated to dryness to give the

title conpound (3.1 g). NWR (CDA3) 0.80 (m 2 H),

1.05 (m 2 H, 6.60 (s, 1H9.20 (s,| H, 9.70 (br s,

1H), 10.40 (br s, 1H) . Method 38 5-Bronp-2-chloro- N
Me{hoﬁmﬁ‘t hyl -1 H pyrazol -3-v ppyrimdm4-anine To a

solu tion of 5-brono-2,4-dichl oropyrlmdl ne (1.29 g,
J "‘!""un TNR R OXM- OpFDR .L '.. l 1 43P Aerature was

addﬁﬁa @hﬁf%!n léE“)Q - tﬁf:hlérofﬁ(%lmﬁhné (it gﬁ’}ﬂa’%&gh’ce %fh@ﬁ@lraﬁ)oﬁﬁg as

triethylam ne

addg%DI@’Aq@ hl) andérmethm lrfémcrﬁzcéﬁ ARG ]@Mdéogﬁa§hl§tlﬁier5ralé(ﬂl 482)-

n
T R SREER AL Bl g B SHSRROAR Rty e
evaperslied undep reslerstpressure. W Qr@des@mpdur(dlwazwugﬁwl&v/é}llsqnww -60%

Me %O? 25 ﬁ%lﬁfes ﬁdzglgeztﬁ% ‘gtledlc%ébpgﬁrk%%sﬁg%d g?ﬁ)l Il(ﬁ\ﬂ\/ﬂ% 8%.19 (s, 1
H) 50.68 GNDHR6 5B 01 ¢F) SMO((B-1rkt hexy; 3 H); m/z 260.
H pyrazol -3-yl ) pyri m di n-4-am ne To a sol ution of

5- brono- 2, 4-di chloropyrimdine (1.20 g, 5.26 mmol) in
Meflidd 4310 ) at roomtenperature was added 5-nethoxy-|

zo| - 3- anj ne 94 .26 mol ) and
%ﬁ@%&%&@@%ﬁi@wg%mm reaction

m xrdu SIWRE oD |4r5r@tétradhlo4@9§2ruﬁmmer(ngg) in Ilkh@lu%ﬁﬁiﬁﬁ@loan)
iltered and wa wat er and dr.ied give

was

wag aﬁ*ée%laéﬁl’rf’ea* ‘b?@oqaéé-%h%ywﬁ PaghPragningrydroges Glelwae)salt

(1. sMg} had ré@llt?&mg@b@h@rmvﬁ’sf@ﬁ&h robm Zemipefathirt If&l d:&etrrﬁgﬁth XY doitent

H pyrazol - 3-vnpyri mdi n-4-am ne To a sol ution

wasze%pcgatﬁi Peder edeead trespwe-n Ehe crudgogpound s pyifigd lPshGrhqp (10-

60% Médﬁ/i{ @t15r1ﬂlﬂﬂ@e§)%'?i% ﬁietﬂi’tl%d %ﬁpcﬁgg] Qsdsohd (0.762). m/z 294,
5-(2,2 2(Fifluo hoxy) -1 H pyrazol - 3-am né (986 ny,
5.45 rmol) and triethyl am ne (606 ng, 6.0 mmol) and

Me E!H%‘{eactl on m xture was stirred at 400C overni ght.

spenS| on was flltered and vvashed vvlth vvater and

3 | hod 4 - |
di mﬁ %?ﬂh&l\gﬁirﬁf % élart% ﬁ)lg 0- %&h@gﬁﬁ{qldme |(14 03(g% m absolﬁg"gthanol
(106@5H) WasléiﬂedrBiIEI)A Qﬁa’.ﬁnlc)cmlﬂ édnethptldfbpyrazoda% hatite. (2048gh dihe

resulting solution was stirred at room temperature for 6 hours. The precipitation was filtered

and washed with cold ethanol. The compound was dried by vacuum oven give 2,6-dichloro-
5-fluoro-N-(5-methyl-1H-pyrazol-3-yl)pyrimidin-4-amine as solid (3.7 g). m/z 262.

A mixture of morpholine (0.181mL), 2,6-dichloro-5-fluoro-N-(5-methyl-1H-pyrazol-3-
yDpyrimidin-4-amine (500 mg) and DIPEA (0.505 ml) in absolute ethanol (10.0 ml) was

heated at 80 °C for 5 hours. The solvent was removed under reduced pressure and the residue

was purified by Gilson (10-50% MeCN/H20O, 15 minutes) to give the titled compound as solid
(236mg). "H NMR & 12.05 (bs, 1 H) 9.57 (s, 1 H) 6.21 (s, 1 H) 3.67 (t, 4 H) 3.57 (t, 4 H) 2.22

(s, 3 H); m/z313.
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di oxide (6 m, 100 mml) was added portionw se,

foll owed by the addition of NaOH (4.8 g)/H20 (40m).
wab@7/0emat i on was stirred at ice-bath for 30 nP@IIGB2006/003978

and roomtenperature for 2 hours. The reaction was

then cooled to ice-bath, and nethyl iodide (7.5 m,

120mvol ) was added sl owl y tfer-ough a syringe. The

reaction was stirred at ice-bath for I'h, and room
Meth84RSr ature overnight. Ethyl ether (100 nl) was added
N_f'o“e‘tract product1 Oranr C phaset vvas conbrlned and

yi eﬁda) sl SPL e by eeret ﬁmylsrralfyaﬁoﬁew)g%mldmz (zégqn

abS(SH)‘: eﬂ@nﬁdwmlz) vszas@d@dd-NEBAdér M&alitrbi -h@ﬁl)@XY- H-pyrazol 3-amine
hydﬁ)g%){ %lﬁ§r%e s% g 4é yﬁ’flrﬂ]e%hﬂré s@‘?ﬂ?ﬂ gva;r ?akglsa?%)(ys(ll B o%r (ﬁht.

yrim ute ethan
The(sﬂ:&é)iﬂwaswaapoeaiﬂﬁdldal rERRed dressnte) T&xﬂ druﬁe nehpromy was purified by

S e kb T R A D I E
(mettyhiopbgtifluorbnetigbyranidineeam e ap sdlalt(@d4 g der 306e NiGetlethoxy-
A R R O PR Dy Gyl 4rang (g s

disso ReP U eth ASnsSldride (Lm2$ QICPHAI (399 ) wad ad@d( The lestrlling solution

10.68 (s, 1 1 5.40 (s,. 1
wasnspgecé gtéoo%q%éatlgg fo(r 0.5 holl_ll)rs and sepagate betvlrgen metl%ylene chlorl'&g and

satufat®d §diin SdrbdraR-witdr §olﬁﬁ‘&h OPH¥ ok danRYARE Rhs &icdlah@Yo1vdhk dad

-4-am ne To a sol ution of

rempyved undgr rediiced preFYFANEVRY trpRisRirg. Zhe gipde prodag3i0yng was
carr?édhﬁr’rg bo 63799&7%%@1% fﬁﬁféﬁ&r@lc&ﬂﬁ’r b f98L) and

5- net hoxy-| pyrazol - 3-am ne hydrogen chloride salt
(1.5Qg). The resulting soI ution was stirred at room
MeloqR@gr ature for over night. The solvent was evapor at ed
unaer reduced pressure The cr ude conpound vvas‘

0 dg)iuzﬁo t E%,q 6Ct [Bqﬂl?o%olﬁ@ﬂ(ﬂlginé & (7 16é3)1n al;yoﬁlge%lélanol (50

mL) 5asmfldh@/DlEM (34y4miz)0'ind 3|I;¢(t)tl)ox6 ]d:bpphzﬂl-ﬁ reardng/(2Bre) nilhk nesudting
soluéloﬂ “gls tr1r|r% goro(lrer fgt_nper%tgFeofB& Qver hig n1 h(e szIfﬁnt was remi ved PXJ {educed
pre@tueana khe(rdfdielv)as pasfiaidyeGilsdh ER’PS(I% M}:mL\D/Hﬂhd 5 5mmftbsl) yd gilve the
tltlegoo%Paz %léa,g’ flrgg]lmot %ﬁﬁgp?iqﬁl@g g’f r— U| L ggig?» ff]%gnmu%pl Gine as
solig(@ W@P 1Ak Do) Avasxtielof ﬁfoqﬂloﬁlﬁHj(OV%Sﬂi’lEQ 2yd-dibhleol Hfluoro-N-(5-
metggygy eraggl; -51&%%%3 &V\%_?l?g&hgmgg%n@/ S&lﬁlﬂ‘fg 7\418 rI]nlgfnvn(?butanol
(14 frhﬁbj (AZ Rlatedray b RY FdrBIHdLR; TheABIveR vl r&fbved uhidhr fediibed piésBure
and the residue was purified by Gilson (10-50% MeCN/H,0, 15 minutes) to give the titled
compound as solid (310mg). "H NMR 9.80 (s, 1 H) 5.66 (s, 1 H) 3.77 (s, 3 H) 3.64 - 3.71 (m,

4 H) 3.53 - 3.64 (m, 4 H); m/z 329.
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A m xture of norpholine (0.18InL),
2,6-dichloro-5-fluoro- N (5-nethyl-1 H pyrazol - 3-

W@ kgoppadoni di n- 4- ami ne (500 ng) and DI PEA (0. 50BCTGB2006/003978
absol ute ethanol (10.0 m) was heated at 80 OC for 5
hours. The solvent was renoved under reduced pressure
and the residue was purifiegg by Glson (10-50%
MeCNZH2O, 15 minutes) to give the titled conmpound as
solid (236nmg). 1H NVR d 12.05 (bs, 1H) 9.57 (s, 1H
6.21 (s, 1H 3.67 (t, 4 H 3.57 (t, 4 H 2.22 (s, 3

Metlod 4%/ 7 313. Met hod 45 N-(5- Met hoxy-| H pyrazol - 3-yl

N-02 52D ichIFREAYSS %%%%&-ﬁ%}'-&{@ézfoklﬁlyf) o} JRbERn-4-y1}-N-

pyrTnTadrn-4-a

m—-ggl3m13’-t—}1@'-rlgl‘ﬂff—liflﬂﬂdﬁhyIth|o) 6- ftrlfluoronethél)pyr|n1d|ne
Xnggvmg% a)?agc%gl.llr? %1%111%} {gqﬂé% of va% V)fgt?ntlﬁee&ﬁﬁa&akcﬁgé prepared

ﬁom IM— @5, @Elchblrd-pjrilmdﬁg@—yl) Ihmeul’xgm.ethanwglfemﬂrmda (Ofethwdst8). MS: 351
@Arﬁated at 90 OC for over night. The sol vent was
apor at ed under reduced pressure. The crude conpound
was purified by Glson (10-60% MeCNZH2O, 15 m nut es)

Mehl ive N-(3-nethoxy-1 H pyrazol-5-yl)-2-
—ﬁhwgghylthio)-6-(trifluoronethyl)pyrinidin-4-an1ne as
N=(3, sjémldhtbr&év@ﬁldntﬂ-m)mﬁethbhﬁeaxaﬂaﬁﬂfeﬂajﬁlht

DO s AL oL TR d P v
frorﬁw %ﬂhsil@ne&ﬁnéﬁhbfona%ﬁdQ@Z@m@%wmpﬂﬂﬂﬁdw M 290 (M+1).

resulting solution was stirred at roomtenperature for
0.5 hours and separate between net hyl ene chl ori de and
Mefijauoat ed sodi um car bonate water solution. The organic
__T§_€F mas drled and sol vent was renoved under reduced
ishioro-Grl(§-isopioppsyrbloyrageled-yhimine loydaidir ey LcN.N.5'7 0
tnﬂHﬂWHNE%nB@rr'ed on to do next step wi thout further

purifircatton mz 338. Method 46 2-Chl oro-5-fl uoro-
N- (Bllgwingaxpyededure similar to that of Method 29, the title compound was prepared

o PN DRSS o o IB il It Il BT60 g 424
Mg)). i n absol ute ethanol (50 nL) was added DI EPA (4. 4nl)
and 5-net hoxy-I Hpyrazol-3-amne (2.24 g). The
resulting solution was stirred at roomtenperature for
Methodrsoni ght . The sol vent was renoved by reduced
s.pRIessure.an tg &€ |due was purified by Glson
Cninutes) to give the titled
C 0 ﬂm)zUMutibn@f &fﬁbﬂo@?@nﬁlﬁd%ﬂi@mﬂﬁl(eﬁm&@(y 0lg, 8.1 mmol) in
yrazol - 3- di n- 4- anmi_ne as SO|Id (0.776Q) .
anhpﬁdrfu%"ng aw7,§| CA‘F‘@? édd@fl aﬁ%lpﬁcm)q)f ]?]IgA([OH m_l)) over a period of 20
mlr%teﬁ PGBl R R naixfuld AR4sQrirrDh 43nis ?@ﬁﬂé%)fe For 2hours wh%leu EOR MeOH

yrazol - 3-yl)pyrimdin-4-amne (776 ng) and
wag :g{c)ivd; Ahgpglution wasigllewerhio warm to room temperature whereupon a solution of

conc. HCl was added. The resulting mixture was stirred for 2 hours at ambient temperature
and the aqueous layer was washed with EtOAc (3x). The combined organic extracts were
washed with brine and dried (MgSO4). Evaporation of the solvent afforded the titled
compound (780 mg, 76%). MS: [M+H]" 127.
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(14.0 m) was heated at 90 OC for 5 hours. The sol vent

was renoved under reduced pressure and the residue was
w@eoo7iwdl by G I son (10-50% MeCNZH2O, 15 m nut B&Y/GB006/003978

give the titled conpound as solid (310ng). 1HNMR 9. 80

(s, 1H 5.66 (s, 1H 3.77 (s, 3 H 3.64 - 3.71 (m 4

3.53 - 3.64 (m 4 H); mzn329. Met hod 47

N-{2,5-Dichloro-6-[('5-methyl-I H pyrazol - 3-vyl

) am nol pyri m di n- 4- vU- Nret hyl et hanesul f onami de
MefiO4! #M Nng a procedure simlar to that of Method 32,
—tnhe 1

tl e conpound was prepared from
N-[6§-Flporspwinpidincy inethylone] 2 (@&)-mehy{argpane-2-sulfinamide

N AR DL AN - LRGeS0, 259 4 ol

in ahbyd&bufé?t@i\ﬂ latomtereparatieveare @kble¢@+(Rbnwth3gprapap¢-bﬁléﬂmmde (1.79 g,
t.o that of

o bl B BT ARE 1 B 12 by T BERBHER S s

stm%d 41; ﬂi;sﬁemlmratm Ifdnt%dmyrs; the dolnlszvasl\f&ereﬁ%de(r Vaduum, Mettied avith

DCMgggﬁ %@ elva%)r 0}1 gﬁ%ﬁ gilb;fgt]? ?#Od@%{ p\ﬁ)&% ONI "quﬁesulted residue was

purifiet g tblying thioamiogeaph (HexviE g ca3 by peddithetittd dconlpannd ¢1.94 g,

69%)': mlﬂ&&yﬁoﬁﬁﬁgmwﬁﬂtﬂpﬂ §15RPRYEY7 YRS 1B0R:E5 ).

MS-[VB:EST 832.1 i chl or opyri mi di n-4-yl )sul fam de (Method 26).
MS: 424 (M#l). Met hod 50
5- Fl uor opyri m di ne- 2- car bal dehvde To a sol uti on of
Th&prséddaxre@awlbsﬂ RAIMah&t Tanbord dsed {o%b(a&fbmrmﬂﬁ)roﬂyrﬁn&in-z-
mml) in anhydrous THF at -78 0C was_added a
: g~ (SFmpfhis sulfip: db%%@pﬁlﬂﬁ%@r(&fnﬁhymopane -2-
sulﬁﬂaﬁﬁ&ee@rth 1h®- rﬁ&ﬁ Jobﬁl{&: Ittt RdARS stiidg Bated@d]. t hi s
tenperature for 2 ours whereupon MeOH was added. The
solution was allowed to warmto roomtenperature
Met¥arupon a solution of cone. HO was added. The

—resulting mxture vvas stlrred for 2 hours at anbi ent
N- Q‘m A d Rev g -mgthplpropare-2us fivamidg t h

T
sulﬁlﬂllrmdimi\/lﬂfﬁcfdcﬁrld 64 g5 mntded aglgripos ffHIF(a’iSID gyas A6d¢d.slowly a
8011'1\{150:1’1 o& M-ell_\!}g-‘ér ](33 mB%E J]? rglm%l%. The resulting mixture was stirred at this

temperature for 3 hours whereupon it partitioned between H,O and EtOAc. The aqueous layer
was extracted with EtOAc (3x) washed with brine, dried (MgSOs). Evaporation of the

solvents under reduced pressure under vacuum afforded yellow oil. The resulted residue was
purified by column chromatography (100% EtOAc) to give the title compound (660 mg,
50%). 1H NMR (300 MHz, DMSO-D6) ppm 8.89 (s, 2 H) 5.53 (d, 1 H) 4.43 - 4.65 (m, 1 H)
1.46 (d, 3 H) 1.11 (s, 9 H). MS:[M+H]" 246

The procedure described in Method 52 may be used to obtain N-[(1.5)-1-(5-

fluoropyrimidin-2-yl)ethyl]-(2S)-methylpropane-2-sulfinamide by replacing N-[(5-
fluoropyrimidin-2-yl)methylene]-2-(R)-methylpropane-2-sulfinamide with N-[(5-
fluoropyrimidin-2-yl)methylene]-2-(S)-methylpropane-2-sulfinamide as a starting material.
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N-rf5-Fl uoropyrimdin-2-yl
") et hyl enel- 2- CR) - net hyl propane- 2- sul f ram de To a
wa@ odoaniwmt of 5-fl uoropyri m di ne-2-car bal dehydeP¢VBBR@d/003978
50, 1.55 g, 12.3 mmol) in anhydrous DCM at room
tenperature were added
2-(1?)-met hyl propane-2-sul fT&m de ( 1.79 g, 14.7 mmol)
and anhydrous copper(l1)sul phate (1.96 g, 12.28 muol)
MetholilB3 resulting m xture was stirred at this
tenperature for 24 hours the solid was filtered under
i VIES g Hidl98yapor ati on of the

SO"F&&Mtﬁ‘)ﬁlfo@-ﬁ (miubﬁmldl-mgetmzﬁm%t@&o -2

was purified b%/qcol um chr onmat ogr aph Hex- Et

Sulfé@rrgﬁiev@/lqthféi ¥ 035amgrfyoumel) fmdry logtanee@ D) was adrel I(I@,bé 4 ml,
13. M?gnol%@ixg@ Tﬁmaroﬁ%vaﬁ Stirredl dbbooth i éx%turélig)l} 3 901%9 TS solvent

€ procedure escr
Waqv@tnpmﬁ 115} gy}/eﬁwnl@@og@g@dta@ wiilite a9lisl (quantitative). MS: Calcd 141;

Fog! @ opyri m di n- 2-
Odﬁ )%}E{:I ene] - 2- dS) - net hyl pr opane- 2- sul fi nam de by
repl aci ng 2-(R)-nethyl propane-2- sulfnam de with

2 GRS SoPALET)0s0: Sh 1AL Mo o

proyest Hgslclibadzn Mejhodet by Irquia;cp@’ﬂé{(z&suti—ﬂmnp}dmla'm-Qayl)ethyl] -(2R-

mefiF g Sl gamie it AL GRS 2SR o o

meqhylpmpane Swhlfinanaide akea {tdvEhdimdtefid, 1.94 g, 8.5 mmol) in
anhydrous THF at -20C was added slowy a sol ution of
MeMgBr (9.3 nL g, 9.3 mmol ). The resulting m xture was
Utilityi rred at this tenperature for 3 hours whereupon it
par{,ltl oned be en H20O and ueous | ayer

he,compeyndy of g Rrepgnbygye t@%@\mﬂ'@a %@ﬂresﬁnreﬁbof @ngeshy

mh(bM;@% tyroEind RG] paRicafar] %r'ﬂﬁ: BRE MRAMSre ymi&naﬂl G£6hd B.
Me&@gssure under vacuum afftorded yellow oil.

vpfiegtneatiatagetyipsine siness 468&1%9&%1#1@%11@ ﬂrlwatv@g fghypgre

paﬁ%ﬁgﬁﬁ%%ﬁ%tlgiﬂ}ﬁ&% MvBiv@d ﬁ%mﬁbl@%f ééfégr &Eted ?Q)&sses

Thl{ﬂ_ﬂ‘lhﬂpltq_lg of tyrosgw kingge, pwlc@arjpethe a‘ rksgm 018 Haltlc(uéarlyg“ rkA, and B,
are u&euw d betachfBaghli &Bﬁﬁaﬁ%s%ag%%usle%aoﬂlaM?h!a%aéﬁovary,

be used to obtain
lung,|cg&nomystatp(pﬂq)therglswes as Well as leukemlas and lymphomas, tumours of the

cenﬁéll[‘b?ﬁg 1)9&}%@& n%&ﬁ%&@éﬂpﬁa Siner t%lhlnlo{nl tElB‘é? sﬂéh %RXneﬁﬁBin%? ' ng
fibrb$apesmoyapd iosteabiarsoRa yTy)r@mLtel’lgiﬂlasm ahibRoers) Rtk lyytheTrdpstriitc?s and
mox%elspﬁlgrcgﬂﬂﬂlﬂfé%é g 1% g) %re r’«ilSO )Tpeﬁtece E)éj %ﬁuhgor gxre (%egtﬁgzn’rzother

prolifedtive dmmsd;enasdlag Blltalbt hmgedrtahﬁmnﬁhuﬂ‘d&hﬁ@xdnﬁ&r}(, Dgurological,

andca1(d50vascu%8f)¥rsésm di n- 2- vDet hanam ne hydr ochl ori de

In addition, the compounds of the invention are expected to be of value in the
treatment or prophylaxis of cancers selected with up regulated of constitutively activated Trk
kinases, including but not limited to, oncogenic rearrangements leading to ETV6-TrkC
fusions, TRP-TrkA fusions proteins, AML-ETO (18;21), autocrine or paracrine signalling
leading to elevated serum levels of NGF, BDNF, neurotropins or tumours with constitutively
active Trk associated with disease aggressiveness, tumour growth and proliferation or survival

signalling.
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To a solution of
N-[(15)-1-(5-fluoropyrimdin-2-yl)ethyl]-(2i?)-nmethylp

w0 opatneo2t sul finam de (Method 52, 655 ng, 2. 6FCTGBR)06/003978
in dry dioxane (20 m) was added HO (3.4 nl, 13.3
mol ) in di oxane. The reaction was stirred at room
tenperature for 3 hours. Th&4sol vent was renoved to
give the title conpound as white solid (quantitative).

VS: C@ﬁb@ﬂds ofjtﬁépre@ﬂiﬁdenti[oh/hh'ﬂe"beéiﬂéhown to 1n111b1t tyrosine kinases,

FIu yrim |n2yI ) et hanam n
patiGHIROL i GFIP RS RY? Eer OB IaF e B P i dheditc A Assay
desdgbsatched i n Met hod 53 by repl aC| ng N-[(I
S)-l-(5-fluoropyrimdin-2-yl)

met ﬁgrpmugg%m@ygecgw ﬂ1ﬁdme§gowhphld|qlsp (bp g§eful as standards and reagents
in éete(n'infnllg&ﬁé %M@'o@‘hgbﬁm’i’al Bharbbtital ¢ZinBibit tyrosine klnaseﬁ particularly

propane- 2-sulfinam de as a starting materi

t hy
the&rkq Wynom@aremkym&ﬁ ¥ B. Fessrveasddbe providert in gpmaeéal kits
corH}t)ﬂliﬂgtaycoﬁﬁ%uﬂcf@t&E GRLMRUAL of cancer by inhibiting the

tyrosi ne Kinases, particularly the Trks and nore
particularly Trk A and B. Methods of treatnent target

Trk W A8k Polthdiase activity, particularly the Trk
—m—iz—a'n% nore particularly Trk A and B activity,
whi €tk A kinhsevaotiwitydvas measwred foettglatolﬁtyct(apimphqrﬁhiaEﬁﬂhetlc tyrosine
! L nhibjitors of. Ly
res AR e R BB el Find  ERplHfea R Genp ey
As@y (Alpbaserepe)dtadolpgy (Rerldnklinee 549 aitasy ShenBamhj KIA).

di f th t, | ,
cor B0 mEssBiSCHs AR SRR P Tl 8% pP3 B togpedftiren
Tria didayen(pinnoasids #40¥096 & Tok Al E@lS@-@’ﬁf’[ Péimagndcdessidnenisdh P04629)

nervous, .s ot her tunD S such, a
Waﬁ%’i?é?%ﬁﬁa gﬁ B‘imla %CF Fé?géeﬁlag s@e I%Zﬁ%lumwhregﬁawgraphy After
inckbatias f the RinkdetvaitiSa biptylldtedduBsttaye dnﬁ%déﬁ'okmé ﬁl’ﬂ)hbéﬂh% SABPor

nDre partlcularéﬁ Trk A and B inhibitors are

| so
20 pypssEgrpomgeRereflies the kingge rearlion Manstpnse by hsadition of 30 mM
ethplefddidn@haidtiav€etid &8 ASOTA). T Wb iieh \péétpeffgﬁnéd'lm §8ell Ricrotitre

aut oj nmune, inf]ammatory, neurol ogical,

plajes apd ¢ Ecatipnayrodypts gveacedstected vtidhe a@ﬁlontqfetrmmmmatsd Bpnor
Beddd@nd ﬂ’tb@?ﬁo‘tﬁ@su?er ﬁeﬁﬁ@ eitRdiel Codh Acept @1] B IW% EnVISIOIl

treat nen [ axis of cancers se ecte

- Multélghel Bletsdeader @5¢fsalﬂl ovemnisheingubation stape tererdirnases,

._/(

T oncogentcrearrangenents
Pe tfgggll&bggﬁfgoméﬂ}g)% E{B;tlhgﬁé%;%i RP- '&I]'r KA fusions ’

ATpkonei ns, AMUI-BTEM(t 8; 21), autocrine or paracrine

olnnﬁ|||nﬂ | nd.nn to—elevated serumlevels of NGE,

ASEIRPIIGAIAT ot rlbi HIPEARL v QMRS 6 e/l H57hy &0 1M
active Trk assgaCB!LAMWATILE! G6RSGriRHES )@5160 VRNEEATP

t unpur growth and nrnllfpratl on or survival

Incubation 20 minutes, room temperature

Termination/Detection | 6.3mM HEPES, 30 mM EDTA, 525 pug/ml BSA, 40 mM NacCl,

conditions 0.007%Triton® X-100, 12 ng/ml of Donor Beads, 12 ng/ml of
Acceptor Beads

Detection incubation | overnight, room temperature

Fluometer settings Excitation = 680 nM Emission = 570 nM Excitation Time = 180

ms Total Measurement Time=550 ms
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si gnal | i ng. Conpounds of the present invention have
been shown to inhibit tyrosine kinases, particularly

wo b@7/019081 and nore particularly Trk A and B, aBCT/GB2006/003978
determ ned by the Trk A Assay descri bed herein.
Compounds provided by this invention should al so be
useful as standards and reaggnts in determ ning the
ability of a potential pharnmaceutical to inhibit

t yr hdgh hie%ﬁﬁ’ﬁaco]@@i&&ll p%ﬂeﬁfels. ¥f thé GonlpdeidPstdhdRfBula (1) vary
Wltgartlcularl Trk A and These woul d be provi ded

SirRspre) cRpnge; tnsgeefaﬁlm%w%%%ﬁﬁeemewfls ¢lhe formula 1) may be

dethH48REA BTC 5, Lokcehtrifoh@ Yoon@dnfBitions idachickt H@®3 Ent@itibyiot ¥oses in the
was neasured for its ability to phosphorylate

rangg pf A& i toykhad¥lhe resi dues within a generic

20 VRSP BRI 145400 L DTS DRy

exm w&mwur&l nigbe fOHBWHIgdﬂsos MA). To neasure Trk A

RPN Ll ool ~. dao of n
Ex

r\|||aoc abLIVILy, LIIC lllLlu.u r_rur ot o e——61
1 ITK A OWSs-Frot Primary AC on Numper rFU46z9)  WdSsS

H S-tagged human Trk A klnaséc@dﬁppo aci ds 442 796 of
expressed in SF9 cells and purified using standard
ni ckel col umm chromat ography. After incubation of the
ki nase Qt i ny l.at ed strate d adeno
¢ ERGohirbi® R P P G GHET L LA O FORRBERES e o,
mytlerokifendive disemlets mylelmplaitmmpmﬁoﬂw attdanéd 8y irhibitigf thé§rosine
mM et hyl enedi ami_net et raaceti c ac ... The
i s SR o I B G Rl M VPP ofiggiaignt trget

tyrosigk Kitnse many ipafticplaflg det I3 Kamily dedvirg tagd mokd ﬂ'hrtgdilﬁrly JAK2
nor S an

addi t.i.qn, trepavi din coa .
acfaﬁwﬂn@} W‘Hﬁ’f Vigl Itk wariepy of %ﬁ%ﬁf&é‘?@%&&g{f & myelapysglastic
syrRefgtsand Shiitgr feliedfndiesde® Thivd lidHithiRREdS titoahSkiRed d;ﬁi’i‘tlcﬁiatﬂ? lthe
LA?H@n%ﬁrnlght i ncubatj on_at room t enper at ure. Al't houg

A PRRre PPN o aresxaectesito ppactivg ﬁ%‘%ﬁﬁﬂ’é’e]@f’roilf?éatwe

dishr@bidhch ab bhro¥idiYyeWid Rukdnii %Wc?ﬂherﬁﬁ@@&eessélﬁlagtﬁfb%{lﬁl:ythemm
activity possessed by conpounds of the formula (1)

mypleidyasieHasia witlearyelofiprosie idiepatita myalofibiesis.(chinmicany @wr@ﬁglc
leukéinl@‘éﬁﬂ @b@re@gn@ﬂhﬂm s@th&ﬂgﬁi@)m lo aﬂ?ﬁ%‘ﬁc kth Ecnﬁes Tl g@o\??istlc disease

I'n the ove 1| n-
su @S aa}rcmma Crﬁthe bwmtmmm {nngolopj prystese ot piberftiskuesyvas mgll as

leuk&RED ulnﬁ'g}gﬂ%? Qﬁ?ﬁ%&%ﬁ&n&t u%ﬁrs o?%l‘le%\%t av ea% ??Fergln%%fvous system,

conpod resent N enticon
and ¢therttunacitr tepes sush amlaognmlﬁbfcsmabfnw endhsposaiems, Tyrosme kinase

YOS XSO SAPRS sl YA R
alsperpecteditodrelugefiiN§R the Mebtheaisotiodr ptdhéaﬁtmemﬁseiﬁﬁ tweluding but not
limited to autoimmune, inflammatory, neurological, and cardiovascular diseases.

The compounds of the present invention have been shown to inhibit tyrosine kinases,
particularly the JAK family and more particularly JAK2, as determined by the JAK2 Assay
described herein.

The compounds provided by this invention should also be useful as standards and
reagents in determining the ability of a potential pharmaceutical to inhibit tyrosine kinases,
particularly the JAK family and more particularly JAK2. These would be provided in

commercial kits comprising a compound of this invention.
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tyrosi ne kinase activity, particularly the JAK famly
activity and nore particularly JAK2 activity, which is
WO raclovedl i n a variety of myel oproliferative dPEDGBIS/003978
nyel odyspl asti c syndrome and cancer rel ated processes.
Thus, inhibitors of tyrosine kinase, particularly the
JAK famly and nore particuléarly JAK2, are expected to
be active against nyeloproliferative disorders such as
JARDPne&yC nmyel oi d | eukem a, pol ycythem a vera, essentia
thr ﬁ%ocythen1 nyel oi d net.apl asi a

th o
my JRSP s ft%ﬂwtv 3 B‘&?Weé fonyis) asﬂ&%wﬂp@howﬂ?ﬁwn@eﬂc tyrosine

resiived |vﬁﬂ'iﬁﬂ@§éﬁ%h&p$l%%ﬁﬂ@ bk J&)ﬂ@% 2083 1ARR Muliifescent Proximity
syndrone, nyel odyspl asti ¢ syndrones and neopl astic

Assay &nhascreen) ﬁecagole@f @rikdrmes S4halbprediet. BewanyMA).ung,

c 0'%e£ﬁ1@3k§9%&53 &ttlbgﬁ cBﬁlﬁﬁfé?a?ly a?S1a¥R!Jurifd enzyme, C-terminal
| eukem as, nyel omas an honmas, tunours of the

Hisg-dagepdh Irccamitingels hyshasy HYK2, émm@ @glds §df-endh (@m@a@qwsmn number
NM 80X ¢ % §sed 5#8&“&1%11‘ QAR5 fri;” rlﬂ:%ﬁ{e%ﬂﬁclﬁf& cga #14 640

ost eo . yrosi ne I nase I n bItOI‘S artl
wag ysed. mr fnanli)atiyn ohthe binamvgﬂmwommﬂeéembitra@qﬁrdraﬁwomn

trlph&gg%%%é@{ﬁ £ 60 rﬁinﬁ{% &iBG 'ie%go&ag;r? iRl hedk Q‘E}‘ &&%tt)ogped by

ot her |fer at'| | Seases | nc
the pdditidn ofi30 eml\/ltedlyéantdlannmweaacetm deainifbXIdn) yTherreastioh wg$ peaformed

in 305 A i ANATEHL B Fl REAREIrodlBE WERTROUNGSwifipd Dition of
present I'nventi on have been shown to I nhibi yrosine
strebtam&imateﬁ) Arohorcdads dnd phbhgphdiddsinatspdeyficeamtibodiesscoated Acceptor

BeiR g e Bl Vo Ik RETnaths B of g b RiE M room

temiperd@Rd. i on shoul d al so be useful as st andards and

raaagant o1 A- tarm ninao ha abhilitxy af o ot ant i al

PerpR BTt | call Vo2 (BT 41D0 PEGHEt prtELCl Sigmaling
particul arly thehsbieyf 20008/ 40010/ EREE partl cularly

JAK2 These would_-be nro geg N Qnme

ATE&‘i*‘prl sing a ciimi\dund of this invention. JAK2 Assay

- VI, et U
ASSS 8osn|cc)ihg)rn)s/l ate syH BtIc X/r05| ne resfggﬁljes yWI’tII'(l)I n ag L,

gener| c poI ypefﬂlmMéIepedjmfﬂea;ﬂémslmIgI (AT, Angi5R4 DET.

nnnnnn nhacerr annl

TocgPBPRT ncl nor .| GUBAEARY GRERLR Bost on.” M) . To o

TerfBASLH/Betbfifch k6. AASEHBERS, %0 bl EOTNTBLS | @i BSAY 20 IndPNEC],
purifed enzygﬁq C-termnal Hs6-ta reconbi nant

corRliEn JAK?. ~ aptl- W4T BotDehrnelp bl Rrnmk Bk clisiedn! of
nunber NM 00494LknexpEfgsed by baculovirus in Sf21
cells fraom Upstat 9 Bi ot echnol ogy #14- 640 was used._

Detpgtioarinduhasignat |wrmght,trh@nkqmmy@rw th a bioti nyI at ed

Fluslﬂé‘@r seﬂfng% amd 'tfih‘t'f’%' = ation Time = 180

ut'es enper a ur e, mtﬁwe Ki ngse reac i on vvas
St opped by ms Total Measurement Time=550 ms

When tested in the above in-vitro assay the JAK inhibitory activity of the following

example was measured at the following ICs.

Ex IC50 (IIM)

7 3.9
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the addition of 30 nM et hyl enedi am netetraacetic acid
(EDTA). The reaction was perforned in 384 well
wor@rotdosr e pl ates and the reaction products We€EGB2006/003978
detected with the addition of streptavidin coated
Donor Beads and phosphot yrosi ne-specific antibodies
coated Acceptor Beads usingrt-he EnVision Ml ti | abel
Pl ate Reader after an overnight incubation at room
Claiignperature. Wien tested in the above in-vitro assay
the JAK inhibitory activity of the follow ng exanple
was neasured at the followng IC50.Caiml1. A conpound
1. of A emiBshAd bf himdlh fpwherein: Rl is selected from
hydrogen, hydroxy, amino, mercapto, G -6al kyl,
C2- 6al kenyl ., C2-6al kynyQI2 Q*al koxy, G -6al kanoyl oxy,

N- (G -6al kyl)am no, N -(GC -Hal kyl) 2ami no,

G - 6al kanoyl am no, R Qnyl am no,
3-5-nenbered car bocycllyl r 3-5-neNHered heterocyclyl;
wherein R1L may be optN Ny s ituted on carbon by
one or nore R6; and wherlein if saiyh heterocyclyl

contai ns an -NH noi et hatR*ni t rogen may be
optionally substituted by Ja group selected fromR7; R2
and R3 are independently sel ected from hydrogen, hal o,

nitro, cyano, hydroxy, @ car boxy, carbanoyl,
|

nmer capt o, sul phanmoyl, G |ky| C2- 6al kenyl
C2- 6al kynyl, G - 6al koxy al kanoyl G -
al kanoyl oxy, N-(C . 6al kyI )am (Rdy N,

-(G -6al kyl)2am no, G l@noyl amno, N (C
- 6al kyl ) carbanmoyl, N N-(CI al kyl ) 2car banoyl ,
Cl-6al kyl S(O a vvhereln aisO0Oto 2 G-
al.koxycar bonyl, N-(G . 6al kyl ) sul pharmyl N
WhefeiR' o ~ gal kyl ) 2sul phamoy! , (G - 6al kyl ) 2N S( O) 2- NH-

( ORJfﬁeﬂdeléﬂe)l Ndmslf ogén. N'yhr,oxﬁf\“ﬂ%ﬁﬂ Qe?ea%twkbp alkyl, C, galkenyl,
al “NCG- & (G NS
Ca. 6% g 15@5«?}%,13) aalkampyimgé @)()th 5a|11Ky@ia1mn@aN,|A§7{C;16alkyl)2am1no

C 6§ik£r@ytaﬁﬁ’dd< E? Qa‘lﬁyﬁughoﬁﬁﬁrﬁﬁ’lb 33‘415%%&16?1 @%of%%clyl or 3-5-membered

- 6al kyl su I"am™nho, carbocycl
hetem/‘évl@ greip F@l%’ bf optiguwadly éuhstlmzedm@amm bn q]eqo@nmm RF,ymd
N®! on
vl 80 LOLREL ST, SPLLTAULY UL £ )
SUbS@@mdd?Yrﬁsgralﬂp seigered fiopeRYy t hat ni trogen may be

opige e cte from RO: R4
i stﬁsg ect ea%#ﬁgénd&%é’ gle?%%rﬁ Q'Hr%g%nr’ %ﬂb‘&ﬂg O ALY Eg?ﬂr?xy’
amii@R c§hdye carbama@l- Iﬁfad:dpjm yilpha@ioyl, &} kalndyd,,salkenyl, Cs. salkynyl

C1.5%|I_((§ex I’ %hﬁ%})l ?I%ano\élhdxy,% '\bl(sC'ikyl)aGn%hg %\/}}2(81 6al?kyr50 mino,

yCa ad o]
C1-5alkanoy1ammo N—(C1 6a1kyl)carbamoy1 N,N-(Cysalkyl),carbamoyl, C_¢alkylS(O).

wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N-(C;.salkyl)sulphamoyl,
N,N-(Cy.salkyl)zsulphamoyl, (Ci.6alkyl),N-S(0),-NH-, (Cy-alkyl)NH-S(0),-NH-, NH2-S(0),-
NH-, (C;-6alky])2N-S(0)2-N(Ci.¢alkyl)-, (C;.salky)NH-S(0),-N(C;.galkyl)-, NH,-S(O)s-
N(Ci-salkyl)-, N-(Cy.galkyl)-N-(Cy.6alkylsulphonyl)amino, Cy.¢alkylsulphonylamino,
carbocyclyl-R'- or heterocyclyl-R?'-; wherein R? and R® independently of each other may be
optionally substituted on carbon by one or more R%; and wherein if said heterocyclyl contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R®;
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carbocyclyl or heterocyclyl; wherein R4 may be

optionally substituted on carbon by one or nore R10 ;
wae@7nerei n i f said heterocyclyl contains an PC¥GB2006/003978

noi ety that nitrogen may be optionally substituted by

a group selected fromRL 1; R5 is selected from hal o,

nitro, cyano, hydroxy, am-.rfg- carboxy, carbanoyl,

mer capt o, sul phanoyl, N (G -6al kyl)am no, N

N- |
N %%ls s%;k:c!ké :f%%gb?hﬂ@ car@)xy6@eir ng]il Eﬂi Ca. 6glél<?nyl Ca. 6a1kynyl

Cregdkangx), WQ{‘,{; l)gar\hﬁgqa)di MNa(qls (l]gylizgﬁrlzamoyl Ci. salkoxycargonyl
carbg:yc%@ lol‘ﬂé@é’rﬁ@cﬁ%%eren{\k( Iga @@t&%halﬂgugﬁm bn carbon by one or

0ga Kyl sul nyl am no, car ocyc]>_/I or heterocyclyl;
emdwwmelmfysalldéle@my@waionvmg ab SNt moiety that nﬁmgblbmabye

opu&{b%?%bs%'ie% @hérmuﬁgsﬂﬂct\é‘@ﬁ @il f said heterocyclyl

contal ns an at fi trogen may be
opiR’ dnwlepipd Satdila mtredcygyo aydrosyprsed, egbey, farbamdRl, 3nercapto,

sulpga}arrﬁaq, i %lkglf fseaﬁ%en)wagzr ﬁlﬁgn}t'lﬁtf\éﬁ(lo%?% Jllée{rﬁgylp@}{saﬁqgnéw&y,
N—((Ema;dkpbmniemwy (@edaﬂ@t)mhnﬁ(r Ghxsdlldnoylamirtor 5;(Ceaatycarbamoyl,
dr axy, m' ar banop
g ke RS SEPUR D BB TR o BB ambept.
N—(G‘;qlgkldmlgngullphaﬁbyl ]&',Il\k(ah ealky0)eyulpHam{o§d, O gdilkgydu)phhylaminby carbocyclyl
or heroeg oL RS RS st gty S BRRLs Ph poar g ppgore R % &
whefdin gaflsﬁbt&o@@yl\&bﬂmm ﬁk% ﬂ&g&rﬁz@?a)@ mtrlogelf]n may l|>e op"illorll\:li_ll(yc
- oxycar al kyl ') sul phanoy
Subsi‘u%%al?éﬁ%%%?e%’i IG 6al kyl sul phonyl am no,
CamBogMCh ¥ 3;0vheht@t BE oay@sl O IR ¥y B B kaidb or &i&ereﬁ{lo and
R12 i nge @ndeq; | y.of each other may be optionall

substRe & etrddh @& inslspengsntlymslegted ﬁemélamxamoﬁﬁa/anw&r@ma

aminhd, c%bﬂ/ Bﬁbﬁﬁ@@)fﬁér&dptoc anf,@nnﬁ/l N gal¥tkcJ 'k@ﬂ}bl’ d,nakynyl,
nitro Sﬁzt i onal

substitute Ny roup
Crsalkpge eﬁﬁufaﬂ@fh% aryloxpgV-(Raselky bansing 7y F@ssai?y@zammo
LS o PRLEERSEIONVE Sabiitban Pl kangrio) ©
wherggp l@yq tPéa@b@ﬁ‘@charbl@eYiz&”r(Cl sladyuipbepeatk bonyl , benzoyl

ARy S o S e 00 S
R’, Eu ws arldtR %mdcmndmﬂb ofiedoly othier may mmloma Spbsﬁlmectmrbam)ﬁ by
one ﬁF xglof'erige pa%d g/%@rteinylf ssagcl l?e?ergcg'cl:ygg mteﬁrl?sl a% N@f En e(‘:t;}’/ ﬁ1¥1ta mg(’)gen may
be omld)rplli& nw;stltute%g lalcgydup sélEet&afrkmﬂW Cc2- 6a| ky nyl ,

o4 ﬂ",kl@f R, RS and R are independently selected from Cygalkyl, C:.salkanoyl,
Cisalkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(C;.salkyl)carbamoyl,
N,N-(C.salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
R’, R®, R R' and R'® independently of each other may be optionally substituted on carbon
by on or more R16;

R™ and R'® are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.alkyl, Cy.¢alkenyl, Ca.salkynyl, Ci.salkoxy,
Cisalkanoyl, C;.salkanoyloxy, N-(Ci.¢alkyl)amino, N,N-(Ci.salkyl),amino,
Ci.salkanoylamino, N-(Ci.salkyl)carbamoyl, N, N-(C;.¢alkyl).carbamoyl, Ci.salkylS(O).
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N-(C;.salkyl)sulphamoyl,
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G - 6al kanoyl , G _6al kanoyl oxy, N-(G -6al kyl )am no, N
N- (G . 6al kyl ) 2am no, G -6al kanoyl am no,
wWoOR{Tio4®al kyl ) car bamoyl, N, N-(C 1. 6al kyl ) 2car beemgiB2006/003978
C -6al kyl S(O a wherein ais 0 to 2,
Cl- 6al koxycarbonyl, N-(C |- alkyl)
sul phanmoyl , N, N- (Cl1- 6al kyl ) 2mu phanoyl ,
d- eal kyl sul phonyl am no, carbocyclyl or heterocyclyl;

N g Gﬁkﬂ?zﬁillﬂha%fbgd cL @lkﬁﬁﬁﬂ%ﬂﬂ%mn'o}’ca?gocﬁéﬁtbr ﬁ&t%ﬁy@%w@?em

otlgna S|tuted on carbon yone or nore
aﬁ@Rm@e@Pwenﬁy efzepeh otberanaydbpeplipnally substivyted o cankipp by one or

momlmaﬁd Whekik Edi@l%@&o@%%'l B AR dn Q. lrr}’me%f’%ﬁf Illl{l‘é# ﬁgrag%e

rouB sel ected from R17 I's selected fro
0ptwmllycsu gifeipbby mramos@ecteﬂrfrom ROF onet hoxy,

LT 167 HAROR] ﬂxhhham S hodbs Qﬁﬁ@?@%ﬂ;oxyg@@@gﬁ%%myh

sul phanoy
amigg,eatryy, ca@amyylammmto,esnlpyarawlnmthxli etiptl hypétborynethoxy, acetyl,

ace&kﬁer{?%fyﬁc i g ertrlgle}m B% qlﬁhflétg}rﬁlgagnetﬂﬁlam%%?}\’%e%hrgl-%éthylamino,

acetyl]dxhink, m’émh@lb/kcabbamiyﬂf ethbdlch#bdmeylh&f I]\Cdirrbﬂnytayﬂbamoyl

N, ]\N-h?ﬁgjf Xrlbflm?ﬁH{?Xneﬁlg E/a %@X% r%e&ygg 0, gtﬁ}l;]i\.fllo meaiylsulphmyl
ethyd buipHimyd) mmn whylstﬂphmx yesitdpaybonyBEihoxyamoRANY | |

ul N- et hyl sul . N .
A T PR —
or]Wm&ﬂithLeﬂM@ﬂﬂmindet gldanoyl ; and R19 and R21 are

! N‘(jngg éjﬁﬂta{% _ep'er? em‘? d B ‘%nﬁjé rwem %@r&) NR §(0)-
-N(REQZ(%R@OO)N ) SZN{R™H oF & R, Wikdin REARPRRY R?

6 are |n ently sel’ect ed fom hydrogen or

andgg aqekwep%lwenﬂs‘/ ¥ cf@ sromdiygrogaigor Grakkylamd ses ¢-2owia -
al Ky js seletiel ﬁ’eﬁ%}dmal@l @@Jah&h&ﬂlﬁﬁﬁ’lﬁ%kulphonyl Ci.salkoxycarbonyl,

Ci - 6al koxycar bonyl, Tcar
carlEeyl %@@ﬁkﬂbﬁsb?mﬂeﬁ 264 @lhﬂ)q@rbémwls bengHobgprylogicarhonyl,
ben%ﬁ%ﬁ@ﬁ%ﬁ&l&ﬁ@kdr&l accept able salt thereof, . 2. A

ound of % or a phar maceut i cal | y
or aaélé@pﬁcalﬁlcelbswcw’fw@? dhereefs claimed in claiml,

wherein RL is selected fromthe group consisting of

G -6al kyl, G -6al koxy, 3-5-nenbered carbocyclyl, and
2. N, M Gimainé pf foPamta G, or wipbareiapeufiital lyeag cdpeableptit dreedol,\as claimed
inc?aﬂf]sltihé' ﬁd on carbon by one or nore R6; and R6 is

se rom hal o.

R! is selected from the group consisting of C;.¢alkyl, Ci_salkoxy, 3-5-membered

carbocyclyl, and N,N(C.salkyl),amino, wherein R' may be optionally substituted on carbon
by one or more R®; and

RS is selected from halo.

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in either one of claims lor 2, wherein

R? is selected from the group consisting of hydrogen, halo, nitro, and C;.salkyl,
wherein R? may be optionally substituted on carbon by one or more R®, and

R* is halo.



3. A conpound of formula (1), or a pharmaceutically
acceptable salt thereof, as clainmed in either one of

w@b@7meokor 2, wherein R2 is selected from t hepQr/GBp006/003978
consi sting of hydrogen, halo, nitro, and C al ky!,
wherein R2 may be optionally substituted on carbon by
one or nore R8 ; and R8 isgpal 0.4. A conpound of
formula (1), or a pharmaceutically acceptable salt

4. they epfhouddobahdB ), 'OF' a PRMmARB 1y %l:&bﬂﬁle%algthe%ﬁ &L Bimed
R3 is selected fromthe group consisting of hydrogen,

in apyaeng, of elplmol -3 \NViain 6al kyl ) - N-
(Ci? -N-
( OR' gsggleE%{eﬁ o %Joﬁ%?%ﬁﬁtmﬁfh?@}o@/ﬂa r%11alo y cyano, A N- (Cl_léeiﬂqil) N

(& 16a2kyisulphmé iimp, Qesaﬂay BesedpiblraPLyN(CuisdlsiDeLand detorecyclyl-
21C . g8l is a
5 KR %%Qﬂg@ﬁ {10 @ﬁ%}eﬁ{?ﬁ chl?f)ngﬂggr One &%rgﬁ
wdméuﬂn@ally acceptable sal t thereof as cl ai ned
|nFen¥ ngqof claims 1-4, wherein R4 is sel ected from
t he group conS|st|ng 6. A conpound of formula (1), or
a pharnaceutlcally acceptabl e salt thereof, as clained

in,a one [ aI 7. A .
5. co I‘ép %}Fgu%c} f8f’tﬂ@? g? f?ph%pa(éeug%ailyﬁgcegﬁpr ng]? ereof, ‘as claimed
10 inaaceepfahims 54) whdréig Re ofseleasd ﬁbmltlﬁegiommomym@rte Malkyl.
claims 1-6, wherein nis 1. 8. A conmpound of formula
(1), (1) or a pharmaceutically acceptable salt
6. t her @mipoundef iruliRlD),io8 a§Bdr:ﬁlﬁée©dcdcll5f?f3@ebﬁﬁlegﬁl@ﬂlﬁreof, as claimed
consi oxy, trifluoroethoxy,
lna?%emwﬁﬁkwgsPéy@ﬁ%ﬁgépyﬂF %and N, N-di nethylanino;R2 is
sel ected fromthe group conS|st|ng of hydrogen,
chloro, fluoro, bromo, nitro, and trifluoronethyl; R3
15 7. i s Aeqnaoprdiokiopmyle (i ofp shgsmacsyEsallyiapegpisbleliglihegah as claimed

in aﬁl\{‘b&r&claﬁﬂ@ﬂ@; whdrtihhyoronet hyl, (CHa) 2N-S(Q - N(CH ) -
met hyl - N-nesyl am no, and nDrphollno R4 is methyl;

8. A compound of formula (I),

I\.)

\E<NH

R'

I

)
!

(R,
20 @

or a pharmaceutically acceptable salt thereof, wherein
R! is selected from the group consisting of methyl, methoxy, trifluoroethoxy,

isopropoxy, cy¢lopropyl, and N,N-dimethylamino;
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R5 is fluoro; and nis 1. 9. A conpound of fornmula
('), as clained in claiml, selected fromthe group

wa@omgiostosng of : N-{5-fluoro-2-{[ (I PCT/GB2006/003978

1S)-1-(5-fluoropyrimdin-2-yl)ethyl]amno}-6-[(5-nethy
| -1 H pyrazol -3- yl)am no] pyrimdin-4-yl}-

N- net hyl met hanesul f onam de; 81 -

5- Fl uoro-N2-[ (15) -1 -(5-fl uoropyrimdin-2-yl)ethyl]-

NA- R 5is gEIEdid frém ﬁe@tb?zﬁhmﬁmgbkhﬁh‘égem S8 -fRofls, @fo%’ﬂ Bro, and

t}'SMChIo - N2-[ (15) fluoropyrimdin-2 yI)et hyl ] -
tri t hoxy-| H- pyrazol -

y| )m/l"s 'sé[bdi'écﬂ@ong i b@ﬂoﬁﬁstmg ofh dro%en chloro cyano, trifluoromethyl,

é 5f|uor0ﬁ&r|m

(C (_Q}g-Nﬁ 9= V-peihy z@ﬁsylngO)a _morphohno
(trR‘flls%ﬁg,[ret hyl) pyri m di ne-2, 4-di am ne; N2-[(l §) -I
- (5- Fl uoropyrim din-2-yl)ethyl]-N4-(5-nethyl -
H- p§riafleprogang ) - 6- mor phol i n- 4-
yl pyfsiym di ne- 2, 4-di am ne; 5-Chl oro- N4- (5-cycl opropyl - |
H pyrazol -3-yl)-N2-[(15)-1-(5-fluoropyri m din-2-
yI)ethyI]pyri m di ne- 2, 4-di am ne;

9. O F%E%ngttﬁal ojréﬂlfa );I)( 2 ﬁléllggc{ DRY a1mr : srﬁlle teﬁ gy ?‘) t%t g?og c?]rg.lstmg

of:5- brorm N2-[ (16)-1-(5- fluoropyrlmdln 2-yl)ethyl]-

% YT ?ﬁi@l ne(gzﬂglOr ]iyyéﬁlnn g 2- Wt}(yé]a@]@l} S pyiyf-1H-pyrazol-3-
yDathipylpaidoidiz4-yl ) NondthyhaetbaneN2fohdrhide;
S-P')?Lroircl)e-_ Hﬁ@%%g’ﬁ'ﬂﬁ%?’#?’?m%dﬁl th-jjifléqilziyl]]]eN‘1 -(5-methyl-1H-pyrazol-3-
y)p¥2infidih& P Al difrbink] uor opyr| m di n- 2-yl )et hyl ] - 5- net hyl -
3 Ckfo{ré- Eﬁ%%—(%ﬂgfr@w a%‘ln %-yl)etﬁlyl}ﬁ‘y (S-met g}?ygllgf-pﬁragélai{-n ne.

yl)py(rﬁnﬁth-QMQﬁMﬁinm din-2-yl)ethyl] am no} 6- [ (5- et hoxy-
azol - 3-  yl)am no] pyrj m di

H p
1%{@#1%91}%%@1&%51%1 (S-methoxy- lyH-pyrazol 3-yl)-6-
(tr1f1hc{r5m&l?ill mAdihé- Q%lﬁilarhmé5 fl Ulor opyrimdin-2-yl)ethyl]a
2 Z0
N {J(Il@aﬁTﬁﬂ%‘}lﬁrVPYrﬂﬁl@ilh}dl)?th?gN? ﬁ%mnsblvhbﬁlmamta-flbﬁamrulezlln-4—

ylpﬁﬁ{dﬁ{e,ﬁ) d;amg& fl uoropyri m di n-2-yl)ethyl]-
hoxy-T H pyrazol - gl) 6-niorpliolin-4-

5- Chloro N4 -(5-cyclopropyl-1H-pyrazol-3-y1)-N"-[(1S)-1-(5-fluoropyrimidin-2-
yDethyl]pyrimidine-2,4-diamine;

5-Fluoro-N*-[(18)-1-(5 -fluoropyrimidin-2-yl)ethyl]-N*-(5 -methyl-1H-pyrazol-3-
yDpyrimidine-2,4-diamine;

5-bromo-N*-[(18)-1 ~(5-fluoropyrimidin-2-yl)ethyl]-N* -(5-methoxy-1H-pyrazol-3-
yDpyrimidine-2,4-diamine;

N*-(5-Cyclopropyl-1H-pyrazol-3 -yl)-5-fluoro-N*-[(15)-1 -(5-fluoropyrimidin-2-
yDethyl]pyrimidine-2,4-diamine;

N-[(18)-1 ~(5-fluoropyrimidin-2-yl)ethyl]-5-methyl-N* -(5-methyl-1H-pyrazol-3-
yDpyrimidine-2,4-diamine;
N-{5-chloro-2-{[(1S)-1-(5-fluoropyrimidin-2-yl)ethyl]lamino} -6-[(5-methoxy-1H-pyrazol-3-

yl)amino]pyrimidin-4-yl}-N-methylmethanesulfonamide;
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yl pyri m di ne-2, 4-di am ne;

5-chloro-N2-[(16)-1-(5-fluoropyrimdin-2-yl)ethyl]-
wOZs07P49uet hoxy-1 H-pyrazol - 3-yl)-6- PCT/GB2006/003978

nmor phol i n-4-yl pyri m di ne-2, 4-di am ne; 5-fluoro-N

-[(1S)-1-(5-fluoropyrimdin-2-yl)ethyl]- N

-(5-nmethyl -1 H pyrazol - 3- yl§2--6-

nor phol i n-4-yl pyri m di ne- 2, 4-di am ne; and

N-{§-cfdoHpﬁ Q@S)Ki 05 hu&%ﬁ*nmﬁgpwetﬁm%ﬁm} %Pes-hgttyt-1 ApGrazars-

t hoxy- raz

eIy e e oR i ne: or

2 -
B B B 1 P ot 43Ty Smorpholin-
ylpyringidine12,4edipineneiaceut i cal |y acceptabl e salt thereof,

r r ol! r

5o P LA AR For R 2 S0 B 25 BRI ol 5y
monpboipﬂ-szlpmgmidmaatésiisanaye reaction of a pyrim d| ne of

M Sy by 30 S5pee

mo@hoine«é;—slplymrrmchmt nm@nanqoynd m di ne of For mula (1V): (1V)

I R e e e R

mo@hdﬁliﬁﬂ#«glp@iﬂn)dme( B/M)dlatmhdr; a compound of Fornmula (VI1):
( rein X i natomand qis 1; or Xis a
or arﬂ\éla %'ﬁlc ll%?ﬁcﬁl?@’l?qsﬁltgﬁ(%g&and wherei n each R20

i ndependently represents a G - al kyl group; orProcess

10.1y) o BPP8 AKPeraNER ¢ FRodd ooy Pl 1. b’ phabmidetally

acceptable salt thereof, wherein variable groups are, unless otherwise specified, as defined in

claim 1, said process comprising:

Process a) reaction of a pyrimidine of Formula (II):

wherein L is a displaceable group; with an pyrazole amine of Formula (III):

H,N N
'\
\E<NH
R 1

K1)



1) converting a conpound of the formula (I) into
anot her conpound of the formula (1); ii) renoving any

w@e@rmetosng groups; iii) form ng a pharmaceut i BEl/IGB2006/003978

acceptable salt. 11. A pharnaceutical conposition
conprising: a. a conpound of formula (1), or a
pharmaceutically acceptabl e8®alt thereof, as clained
in any one of clains 1-9; and b. at |east one

or pharmaceutically acceptable carrier, diluent, or
excipient. 12. A conpound of formula (1), or a

Progess ibyiceeling conripydipe elkaraplrélDal t t hereof, as cl ai med
in any one of clains 1-
The use of a conpound o
pharmaceutical |l y acrépt 2l e |t \fhereof, as clained
in any one of clains [n the mpgufacture of a
nmedi canent for use inn he ion of an
anti-proliferative effe in a war\m bl ooded ani ma
such as man. 14. The us€ of a coanbnd of formula (1),
or a pharmaceutically acteptable salt thereof, as
claimed in any one of claigpyl-9, in the manufacture
of a nedicanment for use in the production of an

> wheseigLais gpsisplaceabls rayy with 2 goppeupdiof Boaute @i mal such as

9,2
ﬂiforﬂula (1), or a

man. 15. The use of a c und,of formula (), or a
pharmaceutically accept It thereof, as clained
in any one of clains 1-9,;z£zthe manuf acture of a
medi canment for use in th t ment of

myel oproliferative disorders,||nyel odysplastic
syndrone, and cancer in a bl ooded ani nal such as
man. 16. The use of a conmpoundref formula (1), or a
pharmaceutically acceptable salt thereof, as clained
in any one of clains 1-9, i(v)the manufacture of a

nmedi cament for use i th reat ment of chronic el oi d
PGS P e O LT AT0R B D as sent | al "
thronbocythem a, nyel Gigh.netrpl asia with
myel of i brosi s, idiopathic el ofi brosis, chronic
nyel ononocytic | eukem a apg hypéreosi nophilic
syndrone, nyel odyspl astic syyldrones and cancers
sel ected from oesophageal capcer, nyel oma
hepat ocel | ul ar, pancreati gy=cenvi cal cancer, Ew ngs
sarconmm, neurobl astoma, Kalposi||s sarcoma, ovarian
cancer, breast cancer, col al cancer, prostate
cancer, bl adder cancer, nel anonf®R®),l ung cancer - non
small cell lung cancer (NSCLC), and small cell |ung
10 cancer (SCLC), gastric cand¥Pb, head and neck cancer

withB 28 PEId Y Bornh @ mE ancer

Rz
3 H
R N N
- '\

NH
ITI S L<
T R
®™),

(V1)

for use as a nedi canent. 13.

wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each

15 R® independently represents a C;-salkyl group; or
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| ynphoma and | eukaem a. 17. The use of a conpound of
formula (1), or a pharmaceutically acceptable salt
wo b@reefos1 as claimed i n any one of clains 1-9, PCTIGBR@®6/003978
manuf acture of a medi canent for use in the treatnent
of cancer. 18. The use according to claim 17, wherein
said cancer is selected fr-@®h-the group consisting of
oesophageal cancer, nyel oma, hepatocell ul ar,
ProPAPEY £&inE a c6BpMindd FEARAIVIIEW NgS sar com,
neur’obl astoma, " Kaposi's sarcomm, ovarian cancer,
breast cancer, col orecRal cancer, prostate cancer,
bl adder cancer, anofnm, IHing canc§{1- non snmall cel
| ung cancer (NSCLC), c ung cancer
(SCLC), gastric cancdr, head iand meck cancer,
mesot hel i oma, renal ¥ , I%nphéha and | eukaem a.
19. The use of a conpoynd OQ formula (1), or a
pharmaceutically accefNabl R'salt thereof, as clained
in any one of clainms 1-9,[] in the manufacture of a
medi canment for use in th roduction of a JAK
i nhibitory effect. 20. N-ethod for produci ng an
anti-proliferative effagt il a war m bl ooded ani nal,
such as man, in need of treatnment, said nethod
conprising admnistering to BAid animal an effective
anmount of a conpound of fq a (l), or a
pharmaceutical ly accept abl It thereof, as clained
with Rydine9pe of claims 1-9. 2 1. A nethod for producing
a(f%gﬁapoptotiq effect in a warm bl ooded ani mal, such
andfhergadier H0RCSSEDY of such treatment, said nethod
i) cERVRRINk %I cBshpdEHA ITitiEe! o1 (1} BtcSabthedtinipalindsr ths foeatilh VB,
__amount of a conpound of forrmula (1), or a
i) 1sMAYIHB ARURTP SIS STt t hereof, as clained in any one
iii) Rrmdgd pRrmacButicAly adeptBiiOQgk. of treating _
nmyel oproliferative disorders, mnyel odyspl astic
syndrone, and cancer in a warm bl ooded ani mal, such as

11.M8N b RrA&REAToRPGRidnBRbABRAL:, said method conprising
adn1R|ster|n to said animal an effective anount of a

c orgpo@ pemprfung of fanmala (1)) or agharaggyicatticeseapiably salf thereof, as
accep : . | ai med in any one of
cIain%ﬁq%%}ﬁﬁgo%Q%%%ﬁ%ﬁl%%m?reating chronic nyel oid
| euk entilegst gl phesmdseuticallyascentabdssenaniari diluent, or excipient.
t hronbocyt hem a, nyeloid nmetaplasia with
nmyel of i brosi s, idiopathic myelofibrosis, chronic

12.ny eA compamylioif formelak Bnora phachagysiealomicensgii $alt¢hereof, as claimed

sy ni(rjlragyrfrghe Wc?alir%g ){—?99%0?\81%6' 2% 2 medicament.

13.  The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-9, in the manufacture of a medicament for use in the

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

14. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-9, in the manufacture of a medicament for use in the

production of an pro-apoptotic effect in a warm-blooded animal such as man.



10

15

2

<

25

30

syndrones and cancers sel ected from oesophagea
cancer, nyeloma, hepatocellular, pancreatic, cervica

W@2maes904EWi ngs sar coma, neur obl ast oma, Kaposi PGT/GB2006/003978

15.

16.

17.

19.

sarcomm, ovarian cancer, breast cancer, col orectal
cancer, prostate cancer, bladder cancer, nelanons,
 ung cancer - non small celgsd ung cancer (NSCLC), and
small cell lung cancer (SCLC), gastric cancer, head

andTRegk ¢4 G&rﬁﬁounﬂ%ﬁf&x’ﬁ@lh '(19 Ba hﬁﬂﬁketﬁ@ﬁlﬁﬁiccep‘ta)bmﬁ PRreof,
and | eukaem a 1 n a warnm bl ood eg ani mal, such as nman,

i n aselimest ingny png o slime P, in shel raanwichRIoRomestsasentfor use in the
adrﬁeﬁ’m?ég?f)%lﬁ l&ﬁolﬁ@t‘a?v@dﬂd@érs ﬂﬁ/eﬁ)fdgrﬁgshé’ ?yn@f&ién&nd%fan&r in a

conpoun ormul a , as claimed 1 n any one of

cl avarm- mo@edzmmabsmbamw of treating cancer in a

war m bl ooded ani mal, such as man, in need of such
treatnment, said met hod conprising adm nistering to
saiheawé ofd camporid efdoinvda @roumphasiha@uticiip ecnegtable salt thereof,

for E]él)aﬁnéd 1)n’an? Bneaofgﬁﬁ{lﬁ 961%“ :,]grﬁ%r{[u}facﬂﬁg gipa 1‘%9(5&2@6% f‘)ﬁ use in the

t het as ¢c in any o
us dreafmant af ¢chrdni mydieid ddukersmi pblpyticera vega, eedentitled fr om

I .
L N TN .
S ardhouTic mﬂﬂmﬁ&m(&@ﬁd lewl@miKapdsbérsoshiphilioByndosad, ingmlodysplastic

cancer , east canc ol orectal cancer, prosta

C B Shten SR SR el e ctvdps hakfgetutar
SN®jahcrégilcl cdriibg careg BvidghSisténa, nardblsfBhd, Ke@bdi’slsktoena,
cancer, (SCLC) astric ca r, head and neck cancer,

me <OPHYT Fa8FRE; brF%h%?F‘ceéa‘%ﬁ’i"é?Cta Ic'glz‘PFﬁ‘h srpstatefanges P cgneer,

26. méanBRid) Rlg Qhnchr Qb GBIl célf luAg dler (NBCRCYH, @Y siBAlf @fitlung
in a war m bl coded ani mal, such as man, in need of such

t r SARSRE MYCL O pafiriresrrst esshasdingslpnerinhesothelioma genahoancer,

S&J@nfmﬂﬂﬁﬂmdqamﬁ&ﬁﬁptlVe amount of a conpound of
foru (1), or a pharmaceutically acceptable salt

thereof, as clainmed in any one of clainms 1-9. 27. A

pha?‘H@&s%%h?éénp&ﬁHBPﬁ;‘uhth'@l Ce%hﬁh@&mcé e{ﬂ?@s‘éﬁ%ereof

or mul y ac ept salt
t heasetfimedhir apy ahafelaims bflyindrremarfufastue ke medicanzgntifop use in the

at.&&ﬁﬁ&n?p&magarnaceutlcalIy accept abl e dil uent or
rrier use in the production of an

antl-prollferatlve effect in a warm bl ooded ani mal

igﬁghgﬁse accordmg to clalr%qa}r nﬁcl'gilflltslal %anc%lo g@eclectéd 25k the group

consisting of oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical
cancer, Ewings sarcoma, neuroblastoma, Kaposi’s sarcoma, ovarian cancer, breast
cancer, colorectal cancer, 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, mesothelioma, renal cancer, lymphoma and leukaemia.

The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-9, in the manufacture of a medicament for use in the

production of a JAK inhibitory effect.



10

15

20

25

30

a. a conpound of formula (1), or a pharmaceutically
acceptable salt thereof, as clainmed in any one of
w@b@i7/e90it 9; and b. at | east one PCT/GB2006/003978
pharmaceutical |l y-acceptabl e diluent or carrier, for
use in the production of an pro-apoptotic effect in a
war m bl ooded ani mal such asgemn. 29. A pharnaceuti ca
conmposition conprising: a. a conpound of formula (1),
20.07 A nRARKTBCRbdcHBlah Mnt@?ﬁﬁ@ér@ch}le%fﬁéhﬁ a thﬁ‘ﬁ-ﬁBBdedaa%lmal such as
claimed in _any one of ainms 1-9; and b. at |east one
phaffh dbnger @chy Irgetment syl methipd easmprising aé@rmst@rn,g tp gaid animal

USEarf dFtebiie dnofad d’f"“a%m%ud&%? k&&w (f @Fa%ﬂaﬁﬁacgﬁt&%foo%g%ble

nyelodgsplastlc ndronme, and cancer I'n a warm
ani SREIt egwfmsabnmﬁ/\maw ok gilglpimatBut i cal conposition

conprising: a. a conpound of fornmula (1), or a
pharmaceutically acceptable salt thereof, as clained

21 n Amethpddorgfrodviciag mpra-a@ptagiadffbet ime Wlama-btoocbadammal such as
phaﬁgﬂa%ﬁé H%f‘édc tr@é:t}%gﬁt &?(Llr%%tg&!(i: 80%1}%1581 &8 1n15ter}ng to fid animal
pol ancaffebtave mlwmrcr-f a cemg@lmldlo;ﬁ!fortnh_lac(_lbbm&y;th_laﬁmoa;t1cmﬂ/§eiaﬂlthbreof
mt%%#a%ﬁec?m any on n%’f% a%%é g}r?OSI s, i1di o_pat hi ¢ .
nyel o FOSI'S) CChr Ont € el ononocytic | eukem a and
hypere03|noph|I|c syndrone, nyel odyspl astic syndrones

22 e AT BRR bR B PR S AP o ARG e g, nd

saraaem in mﬁwwblbmmal JSAE0&I mah, 5de6@BBsuclPMedimad, said method
Cancer,.bre St . cancer, Olorect cancer, prostate

carBPrisip 3dpinjsteing iseid apumal g slective Agowy RE arompayadof
S miﬂo%m@l@ (1), dr 4 PBarGaREBEally NS pfable salf thefdBlab cla@ied ih A)%ne of
can QSCLCD gastric cancer, head and neck cancer,

nes ?ﬁ@llona renal cancer, Iynphona and | eukaem a in

a warm bl ooded ani mal such as nan. 31. A

pharmaceuti cal conposition conprising a. a conpound of

23-1 orfrmethodof treaing ghrgpia myglodd depleeanippoliertbpniabpe, eatntial
t hephRRfbocRBertih, %Md nRtal ﬁﬁyllal n%feld‘ﬁbg% P?dgi)p?mlcml&ibroms

at | east one P har naceut i ca y-acce t ent
c arfhraic myelpmenssytiqlepiemia atr@ldlyn@msmmhdla syreirome; myelodysplastic

bl C’s@ﬂ&%n@@éﬂﬁanc%ﬁcs%le@éd BB oesophageal cancer, myeloma, hepatocellular,

pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma, Kaposi’s sarcoma,

ovarian cancer, breast cancer, colorectal cancer, 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, mesothelioma, renal cancer,
lymphoma, and leukaemia in a warm-blooded animal, such as man, in need of such
treatment, said method comprising administering to said animal an effective amount of

a compound of formula (I), as claimed in any one of claims 1-9.

24, A method of treating cancer in a warm-blooded animal, such as man, in need of such
treatment, said method comprising administering to said animal an effective amount of
a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in

any one of claims 1-9.
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32. The pharmaceutical conposition of claim 31,
wherein said cancer is selected fromthe group

weongiogtorng of oesophageal cancer, nyel onm, PCT/GB2006/003978

25.

26.

27.

28.

29.

hepat ocel | ul ar, pancreatic, cervical cancer, Ew ngs
sarcomm, neurobl astoma, Kaposi's sarcomm, ovarian

cancer, breast cancer, col ogectal cancer, prostate
cancer, bl adder cancer, nelanoma, |ung cancer - non

sethe %6 bf clhidNg, %%ﬁrsaiﬁme@s’se@&é’d somkie g8l conBtthg of
cancer (SCLC), gastric cancer, head and neck cancer,

me sRSEPRIBEheanceremssloma hengtocellylan RaEcalin geIvisakearar eE Wings

33. sa&ogﬂ%éﬁ%%&hﬁakaﬁ)@f@%doﬁﬂao&aﬁ%ﬂb@r' Mas@§an@er colorectal

conmpound of formula éb* harmaceut i cal |
ac cepeadiresiage panceriln canagr, mle noregd lung camppr oman syfall cell lung

Cl al ey %N §CL@ ﬁncpsmazﬂt cell tcag&F (SCLC), astric cancer, hez}doarnd neck

phar maceuti cal'l y-accept a uent carrier
usecamﬁr,tm@sothpbma;tr¢n@hcao¢eralymAkommmdﬂutkeqnmaef fect in a
war m bl ooded ani nmal such as man.

A method of producing of a JAK inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment, said method comprising administering to said animal
an effective amount of a compound of formula (I), or a pharmaceutically acceptable

salt thereof, as claimed in any one of claims 1-9.

A pharmaceutical composition comprising:

a. acompound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-9; and

b. at least one pharmaceutically-acceptable diluent or carrier,

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

as man.

A pharmaceutical composition comprising:

a. acompound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-9; and

b. at least one pharmaceutically-acceptable diluent or carrier,

for use in the production of an pro-apoptotic effect in a warm-blooded animal such as

mai.

A pharmaceutical composition comprising:

a. acompound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-9; and

b. at least one pharmaceutically-acceptable diluent or carrier,

for use in the treatment of myeloproliferative disorders, myelodysplastic syndrome,

and cancer in a warm-blooded animal such as man.
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30.

31.

32.

33.

-88-

A pharmaceutical composition comprising:

a. acompound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-9; and

b. at least one pharmaceutically-acceptable diluent or carrier,

for use in the treatment of chronic myeloid leukemia, polycythemia vera, essential

thrombocythemia, myeloid metaplasia with myelofibrosis, idiopathic myelofibrosis,

chronic myelomonocytic leukemia and hypereosinophilic syndrome, myelodysplastic

syndromes and cancers selected from oesophageal cancer, myeloma, hepatocellular,

pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma, Kaposi’s sarcoma,

ovarian cancer, breast cancer, colorectal cancer, 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, mesothelioma, renal cancer,

lymphoma, and leukaemia in a warm blooded animal such as man.

A pharmaceutical composition comprising

a. acompound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-9; and

b. at least one pharmaceutically-acceptable diluent or carrier,

for use in the treatment of cancer in a warm blooded animal such as man.

The pharmaceutical composition of claim 31, wherein said cancer is selected from the
group consisting of oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical
cancer, Ewings sarcoma, neuroblastoma, Kaposi’s sarcoma, ovarian cancer, breast
cancer, colorectal cancer, 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, mesothelioma, renal cancer, lymphoma and leukaemia.

A pharmaceutical composition comprising

a. acompound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-9; and

b. at least one pharmaceutically-acceptable diluent or carrier,

for use in the production of a JAK inhibitory effect in a warm blooded animal such as

man.



