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- 1 - PYRAZOLE DERI VATI VES AS | NHI Bl TORS OF RECEPTOR
TYROSI NE KI NASES Field of the invention The present

w0 nesnadsn rel ates to novel pyrazol e derivati vEeT/GBh@itr004784
phar maceuti cal conpositions and nethods of use. In
addition, the present invention relates to therapeutic

et pads f.9 E&%T%R]EﬁtA@EEHMOFé’ ¥ e dx@RoDf Yﬁé’éﬁ%rﬁlNASEs
and to the use o

ese pyrazole derivatives | n
manuf act ure of medi canents for use in the treat msnt
__and prevention of cancers. Background of the invention
E@M@hﬁﬂme_t_smom ne kinases (RTK ) are a sub-famly of

0 B SR B o SRS e gt

comﬁo@it@hﬁ th PIeteaseBuse Ml dditiog, ﬂﬁ@resﬁﬁﬁh‘zérﬁtoﬁtrbl@t&s to therapeutlc
survival, angi ogenesis_and netastasis, Cu

methadrfoy fhrefteatment RIKPravARtiaRR irgnes s prshipsae Hse{%feﬁqse @Yrazole
denvﬁﬁ%%siﬁ?i} i riﬁfz?@tmjg DGR Gheh{86E ﬁ% LE?he tidakmeént %ﬁ? pkd¥Ention of

y receptors activated by a group o
cancael uble gromh factors called neurotrophins (NT). The

Trk r‘iace tor famly has three nenbers - TrkA, TrkB and
BE-EEE-R!@‘-—%&&QJSE&HTS there are (i) nerve growth factor
( '\ﬁ;c)ept@? E5931§@k1h3§!:tsN$RTi@ KAre 4 bilb-fRGiR) ¥ eEiMaRas8s B Play a

facto whi ch activate TrkB and (iit1)
critichi®lanimi cn:H smnallmgtaeé affrik@Ivedhint, Warlety efcapearelotedipadgesses

d
metuhgreEh Ry Pattn Jagal i sshe AR G Pty o 100
diffefenRITIO ﬁmu&mgaﬁgaoﬁmm)ﬂatédn@mses (T 13y hofe Bag idengidsd,

t he ki nase catal yzes auto-phosphoryl atl on and tri g%hf .
actors

dolwkstare thnhéghyafainity repspiguactivpied By imeagap, ofe
o R b AR 15

TrkOrainirgtaa Na's ditde ster(V)ineate @bwithfaser (SGIFS whivh activates TrkA, (ii)
brainh AR O AP E DN BT 1o WhisbrBrecs THE wisi) N whih
activieP ?Fﬁé E%@H"P‘rl?%c%}@f c&ﬁéané?@%;ﬁfé -éémpdrrtdaﬁltauf(?g&d BinloLY

evel opnent “an nction o nervous sys
trans¢iReribupoel tdgion, andl andhtra-c€hwlarsdumap (incloding |k11Ns¢:| dodbiin).ddpon binding

2001, 11, 272-28 In t decade,. nS| erabl e
R R T R R R e
trans%h&fb%'ﬂa’tlﬁ% Wi th cancer have published. For exanple,
Trk'S are expressed at |ow | evel s outside the

n eTxké&me syidelgoxpressed én aclubnal tiFsue cbmpg dls slevgloprgent where Trk’s are
ased in | ate .stage stale ncers
erticgl B P opl-Dand SR AT QR IR Tsc AR I R e
Trk/AehPSHIpHirE E)’igaﬁhwa‘y} @¥keserofenblits iA qaadiounTiedre afedp@ts showing
| evel s of Tr and C. However, all 1soforms of Trk
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-

independent prostate cancer. There is additional evidence that these late stage prostate cancer
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receptors as well as their cognate |igands are
up-regul ated in | ate stage, androgeni ndependent
WQe@shatoa3s cancer. There is additional evi dencePCiaB2004/004784
these | ate stage prostate capcer- 2 - cells becone
dependent on the Trk/neurotrophin axis for their
[V i r I .nhd b y.yi.el.d-a cl as
oels BYoH o pend A U i oo Bl ik oP g B S o
inhibitodenegnyleldta qhass 9if ap@ptedsd@ncioy\ageras siedtfic Br addrogdn- éndependent
The Pro te, 2000, 45, 140-148). Furthernore, very
prostatg canfer (Veerpintnm & di sl Jheksot#iar 2000ef-2.d4048si on,
a , ( . ' g
CAEEAOS VTR R0 RO AR Bl B ol fadlh,
amplifehtion @0, myutaB6w o BV are absocimttdalitle sevestory(HBeastedrtinomb (Cancer

Cel, 053, SB:3 76 Saltesial icrs Gk SR Seiuet 200k, S000549-949) and
ovariZRé8r S @MidsORES Lot 8T ELiAchRNABPRE SO 266, 9CH3 482750k

tyrosi ne kinase inhibitors. Cephalon described
CHhersare adppr7ignts(ocfselegive Tk taosiak kPase mhitRese &ephalon described

CerLE R IO (GRS T 65t entils SP9E 30258 40 ot
indolbd¥abazCRRmARbu 001 (BRFPds TIERILEORDIt ARG sMbw that CEP-701

surgically or chemcally induced androgen abl ation, .
and/op{HEETa b, wean combingd witle gireisalin pechomictilynipfeced wedregyn ablation,

] ' i tal D Qxi | e..

ot G LA WL O505 A5 0 Dy Rl s
certaioRAZidtel@mRmadnid TrkAliahbitorkaha0022R(I0 1ahe BVOYTHE0B YR ecently,

condensed cyclic ciorrpoands as Trk inhibitors, _ .
Japany Jfg?é%rfg%%fgwrazq Y condsnsed Ay dlis corwo  Trigdnhilifors
(TP200B25 1R R/YL i cal s have described pyrazol e conpounds as

i nhi bitors of GSK3, Aurora, etc. in WX0250065,

Wb 2441789 tathd aWea3 021tex PhamthcddicabZene deschhvdpyrepsle tedpounds

. . ounds  as {.nhihi Last. | GE-
os int L LG RATRE e 3 B a0b &6 BB 2oy nd W hoasmrin g ana
AstralBneRg %Q{?éjﬁaﬁ@ﬁed\b%ﬁzdl@ BorRp&iB ks inMHSdd Shinst F-1 receptor kinase
ereby di scovered novel  pyrazol e

appl i cant s have
(WOQ&%%ﬂnds, or pharmaceutically acceptable salts

g; \Whi E possess Trk kinase inhibitory activity

S“mﬁlg &otfhbﬂ.{%n% tngly useful for their
aith bedoiddnict @it the preséid ibfenfiof) IRORchts G&HCHErésY discovered novel
anti-cancer) activity and in nmethods of treatnment of :

PyrazpeompREndse Pr Akrmarcubiselly acepriablealt theigoh macly passese I'rk kinase

nioh B3R G TIUERL i, B DR PERG)S rospopo

(suchtab ent@ofincet)mctifay amtmuhéthads afdrsatnértiof e uarinar ahidgl body. The

. .hem and to their use in the_manufacture of

invenfigy ?Té% HPSIFRIPOGTEss iPhthe mangfaskise of &53 gyragpje compounds, or

pharn@RbhtidRllPhbdeptabld Qits ARM? 10 %Bmgﬁ%a'l Gorﬁ%és‘?t‘?&ns'cgntaining them
war m bl ooded ani mal s such as man. SO Ih accordance

and tasghein ushia the emanfactmy efimedinarnéres fppise tatht prqzuoctiomef an

anti-p?cﬁ{ er%ggn glfld/gl‘s llérrc])gpoptotic effect in warm-blooded animals such as man.

Also in accordance with the present invention the applicants provide methods of using
such pyrazole compounds, or pharmaceutically acceptable salts thereof, in the treatment of
cancer.

The properties of the compounds claimed in this invention are expected to be of value

in the treatment of disease states associated with cell proliferation such as cancers (solid
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such pyrazol e conpounds, or pharnmaceutically
acceptable salts thereof, in the treatnent of cancer.
wab@sprwperti es of the conpounds clainmed i n t hPGT/GB2004/004784

invention are expected to b&-of value in the treatnent

of disease states associated with cell proliferation
tummfcy gﬂd ROKEAMEE Tbréilifefitive and BifReHRiAe disbRiteapsrayis, rheumatoid

I broproliferative and differentiative disorders,

arthrips Keapasi! ssarediens raerodngioma, lsewte ias¢d cheppissierhropaihigsngtheroma,

haemangi gma,. _acut e. and .chr oni h ' ‘L :
sthorcig R Bt O AT Sa e ur e, ARl SR EY BRonio inflammation,
bone BHLRESITANGIHr SRR S withCidtigal aBsket protifiratiomf | ammat i on,

bone di seases and ocul ar di seases with retinal vesse

I
pForthemmoze, tha compeynds rgrpharmacqticalisermiable glts thereof, of the
. har mac ' . ted f
e RIS o REFRTH A GBS By st om
oesophagdl efttyt, axyedornd, hepatoedinlas ghancteatic foeoiva eawph aydeds tumour,

cancer, nyel oma, hepatocel | ul %rj{ Sgancr eat 190 ger vi cal tat
neuroblastonta, KaRqsigETom AVAIARSARGS E2SH fRPCel SRIRLTeLal Sanderpyostate
' L 1R6H HlngCRRERIINSCLC), and
e A o S A R e ™
small-cell timgsemmkér (SEILIC)] gasgicoancssy hqaNSaH @pck eangers raial caneer, lymphoma

and 3o Dol S a5 i i e SR o8 s cance
and 1R ddnCit -AUSTLOVARISTL (S #ite8 bartidRAT (présdie ednces @hd et particularly
cancer, prostate cancer and |lung cancer - NSCLC and '

horm8@t ©fraptoreprsstats eapkelr | y prostate cancer; and nore
articul arly ropone..refractory prostate cancer.

Detajlgs é?%%@%féggé,gﬁ% 6 .nél? the invention Accordingly, the
Pr £&dinkyY StpréenPinositide previdarpamnsbundl of formmula(I):l ) :

R 7 (D wherein: Ais a direct bond or G -2alkyl ene;

wherein said C "al kyl eneRfray be optional |y substituted

by one or nore R22; Ring|C i cyclyl or

heterocyclyl; Rl an& ently sel ected

from hydrogen, halo, njltro,| cyano, r oxy,

trifluoromethoxy, am & boxy—=ar banoyl , nercapt o,

sul phanoyl, C 7al kyl, 2-§ 2-6RE ~al kanoyl

~al kanoyl oxy, iV-(C . 6@qu |') g¢@ no, ,JV-(C. 6 al kyl)

amo, G -6al kanoyl am o, 1Y (C . 6al kyl)carbanoyl,- 4 -

C _ al kyl)2carbanoyl, C. dlkylS(O wherein ais 0 to

2, C _ al koxycarbonyl, iV-(G -6al kyl ) sul phanoyl ,

i V- (C. 6al kyl ) 2Sul phanoyl , 6al kyl sul phonyl am no,

car bocycl yl ®3)

@
wherein:

A is a direct bond or Cyalkylene; wherein said Cysalkylene may be optionally
substituted by one or more R*;

Ring C is carbocyclyl or heterocyclyl;

R! and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl, Cz.¢alkenyl,
Cysalkynyl, Cy.salkoxy, Ci.salkanoyl, Cy_salkanoyloxy, N-(Ci.salkyl)amino,
N,N-(C1.¢alkyl),amino, Cy.¢alkanoylamino, N-(Cy_salkyl)carbamoyl,
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or heterocyclyl; wherein Rl and R4 independently of

each other may be optionally substituted on carbon by
wor@s04908Dr e R8; and wherein if said heterocycP@l/GB2004/004784

contains an -NH noiety that4nitrogen may be

optional Iy substituted by a group selected fromR9; R2

G R BRI O a0 10 DI Biictonyl
N-(Cgdliphpuphbmodd, J\WJ(QYkalkﬂ)gﬁﬂﬂaﬁmﬁzl ’GLskﬁwisMIpﬁoﬁg\llakmu)yhnbocyclyl

or hegeﬁ?‘?ygllylf%g ]g?rlﬁlgi(%l;ﬂ gad%%lgd%@%réﬁg%% ?}h?rﬁﬁ%?/? o;?tlor% 12! substituted

on cdr‘yorblé)%/ orteor %@1‘6@' WRERLERADY Fald Qeteﬁﬁ&@])ﬂ SRind LI Ndiety that

~al koxycar bony
nitrogérkhy bei bplhmmﬁylsubstﬂ;(;te& by €gfoual sngcm;emﬂnpﬁarmw C

e
carb A&y HherTRHS, s{%manﬁm' mgrkﬁl @, i dIk&dil obmm@ﬁglcmwkoxy,

cortal ns an noi et at nitrogen may

C1.sabipnopn € -bafkanoly iyt Nt(@de&llyyl}angn@d]é sEhettkilpaiem R11;

Crfipafihat o STt R Rounih . U RO et

whei PRV, C, [Qlb:kxhrbok; N&(Uf%wl)sugﬂﬁnﬁyp al koxy,

al kanoyl, C al kanoyl ox

N, N—(QA, dllyDevdnhiaraty), Craptky ul )ggp e kgl ) a]y(_l, or heterocyclyl; wherein

R? m_a@ g)ﬂ?yﬁ@ltagr %gﬁg@ﬁ%ﬁlclz@og bﬁr %ng @{ %ﬁéki By C x oénﬁj)e/nn’ i€said
hetefbeydlylacontainyd gnsINEhaoiely thati ﬁﬂxé\g’e(ncmz@albd«ypt)onﬁﬂaa bydistitntgd by a group

C . 6al kyl sul phonyl am no, carbocyclyl or heterocyclyl;
PR R3 may be optional Iy substituted on carbon by

ONR3 Al se B FIR haRNHitid) 8fab My dro:82 hﬁ’ﬂlﬂﬁblﬁét‘h@yﬁ la¥dino, carboxy,

contains an -NH noiety that "nitrogen nay

carbapbylpmatchytos uﬁpham%ﬂ,e@l daikyé C@rsdﬂipn)d,e@ﬁ@ﬂ@’mh ComtlRIG, R

AR R AL b e ©

Cu. GAIEJn%yBMmo Rﬁ(@ﬁﬁl@bc%&nbﬂdwomn&ymée@baaﬁéﬁda OIS (O),

hydr dgen, "hal o, nitro, Xﬂno dr oxy

whetetri 4 ism&zﬁh@kqucaﬂqonml c@nb@kyl)s%@ﬁﬁm%yl ner capt o,

N, N-ig %ﬂw@%’ lp}@u}:ﬂ &K‘%lo(y s?lp%o?ﬁ@n@q ﬁirps)cgrclﬁl& ﬂ@érocg;clyl wherein

R? rri\a@'tié%ﬁyhzﬂ sﬁllBstltNteﬂGn Aokt \by)ozia fob armyR,”, and wherein if said
iV, V- ( al k anrbam)yl, C . 6al kyl S 2 Whb g
heterogy@y]t Qpngamscpn k@g% ‘bqqgrpgen may be opt1ona ly tltuted y a group

Sele%éﬁ%&lnqéhkyl ) sul phanoyl, iV, -(Ci-6alkyl) 2Sul phanoyl,
Kyl’sul phonyl am no, carbocyclyl or heterocyclyl;
Wha éd InydGgemrut dRfionaltjembstitetet Iy calkyle sublaront sred opisanabsubstituents

ignal ly substltﬁmed 5 - on carbon by one or nore
aresp%g A0 REPERATS X sai d heterocyclyl contains an - NH

MOiRSL¥d Rate independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cr.salkyl, C;.¢alkenyl,
C,.¢alkynyl, Cy_salkoxy, Ci¢alkanoyl, C;.salkanoyloxy, N-(Cy.salkyl)amino,
N,N-(C;.¢alkyl),amino, Cy.¢alkanoylamino, N-(C;.salkyl)carbamoyl,
N,N-(C1.¢alkyl),carbamoyl, Ci.6alkylS(O), wherein a is 0 to 2, Cysalkoxycarbonyl,
N-(C1.¢alkyl)sulphamoyl, N,N-(Cy.¢alkyl)2sulphamoyl, Cy.salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R and R’ independently of each other may be optionally substituted
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nitrogen may be optionally substituted by a group

sel ected fromR16; or R6 and R7 together with the
w@eosiu®she bond to which they are attached for@T/&@B2003/004784

6 menbered carbocyclic ringsr a 5 or 6 nmenbered

heterocyclic ring wherein said ring is fused to the

on ca rglbrr}r)éga{g?){?p}%fée% glauc} }V@&Fﬁﬂé ﬁgrhgt?poc?@l? ﬂﬁi@g? (Wﬁl gggety that
nitrog®aeSsbd difionhg) ﬁlb@tﬁtutelalebylﬁ £8P Béledtemﬂomam‘& wher ei n

sai d carbqgcyclic rin heterocycllc r|n

b
0 meo reafl |R/ t@gﬂélsqr vgitht thg pmmeca%bwddy @@agaeﬁ forma 5 or
6 me erg%art%e%chﬁ I']tn%%l +q Squtéeﬁlg&ggljea ﬁe’fehﬁ clftﬁrﬂﬁga{)vﬁ&eﬁf‘sald\hhg is

ogen nmay be optionally substituted by

fusedao MOpsRinGiAIR @I @(ﬁinﬁﬂ@(Il) RiBerein the @ouble lponds of theaesilting bigyclic ring
val ues of R3 may he sa or. .di

nay BhRGPloqRiSE fRioRs v hola ORI HTEUB ERARHTY Y Eagidgpboycli
ring ctrrh%fgrg&)cﬁc b 129 be OpRORally MiBEiRIMd ohrchlfbloﬁ Qe lof ﬁibYe RY; and
il } ohon

car car banoy mer capt o, anoyl
wherahkgld;a,ld Bet&ozycﬁlc'rmglmnmyms anGNER] memtyychmytrogmrp@ be optlonally

[ )am no, i V- al kyl )2 amno, C
Substﬁa‘ieéé’é AR %?Jaectqd\i{‘(%?‘lem kyl ) carbamoyl , /-(Gi _
63ﬂ kyy 122335 PaRydin tid Va@l%skas(nQ)y BeitaE sdnie ar thfefbnt o 2,
al’kox%car bopy! 6ah<yl’) sul

hano {1
al R@ II§ RSR) ,h&m)B a@d arqdyd@m:p mgﬁ eﬁ(ﬁ”om alo, nitro, cyano,

hydrcar glf&}f)gl %ﬁ!ﬁg{ a%ﬁltn%é %g%%gé,pc(glﬁﬁggﬁoﬁfllﬂer é(g??hlﬂjhal%%l C1_6a1kyl
Ca. san&nS?pUz gill\i:}hﬂyl/ Cﬁlﬁbﬁcbsz L(Ile;dlkamoydﬁ@b({aﬁ(ahwlomﬁ N}(Cmaﬂql)ammo

erein if said hete Q/ contai ns an - NH
N, N'@Féwl)tmﬂoarﬁ:lwﬁ%’éw HB{POpR- (6'{1)15 %4 ar‘tgprgqy tituted by
; d
R R
N- (CJ,.@dlkﬁmwham@} BV | salityipoutphamaleGl dlylsuiphooylpmino, carbocyclyl

I R 1 e
be oﬁﬂ)gx %gﬁﬁéh W R on B &[eeérrinﬁ% R'R4hd wWRbkin Bl@id Ké&ocyclyl

pendent 'y of each ot her may be_ opti onal IE/
containhat iNHit mdiegnthetmitrogerbyay he optionsHi swgstifutel by agepursglected from
20, are independently selected fromhalo, nitro, cyano,
>hydroxy, trifluoronethoxy, amno, carboxy, carbanoyl,
rreRQ Rt oR BSRIMPREBMIR Grd’ ﬁﬂgpénder&}y&e@cﬁﬂ flomn ¥ allyl, C1 salkanoyl,
al koxy, C al kanoyl, C al kanoyl ox

Ci- 6a]]@d$uighqnahﬂ1@alk®}@a@|op@§h gg,qbampw@)(f (Cs. 6a1f<yl)carbamoy1

N,N- @/ %%y'%? é?%f}%ﬁé&g?%gleé%éh%éogﬁ b%&t)gy%rt%@'% Ml)nyl wherein

R’, RIV-I'€ R'6ait Kyhd R iphepemybntly ¢fGaclafhkyinjy BSupipchaiﬂﬂJy)substltuted on
6al kyI sul phopyl ami no, carbocyclyl or heterocyclyl;
carbyhby ei or RO Rng R21 i ndependent |y of each ot her may be

0 pﬂlsog}%l RY ard 1ndependent1y selected from halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl, C, ¢alkenyl,
C,.¢alkynyl, C;salkoxy, Cy.¢alkanoyl, C;.¢alkanoyloxy, N-(Cy.¢alkyl)amino,
N,N-(C.¢alkyl);amino, Cy.¢alkanoylamino, N-(Cy6alkyl)carbamoyl,
N,N-(C1.¢alkyl),carbamoyl, C1.¢alkylS(O). wherein a is 0 to 2, Ci.salkoxycarbonyl,
N-(C1.¢alkyl)sulphamoyl, N,N-(Cialkyl).sulphamoyl, C1.¢alkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R'? and R?! independently of each other may be optionally
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substituted on carbon by one or nore R23; and wherein

if said heterocyclyl contains an -NHnDi ety that
woRasog®ss nay be optionally substituted by a groOI/pEB2004/004784

selected fromR24; R23 is sepected fromhal o, nitro,

cyano, hydroxy, trifiuoronethoxy trifluoronethyl,

substﬂmeE%P cafto E%y e%? %dT%&%HI @ salﬁ e contains an -NH-

OXY, af oxy, acetyl, acetoxy,
mo1etyethb1¢yrh’angmnayeb¢mbtmmhp sulshtite¢clyy agioup, selgited isoinaRi ‘o,

% E%ifpcgécpy %%Iﬁkgé oa Q}t{‘?? éyﬁfg)f%é&swﬂuoromethoxy, trifluoromethyl,

J l 1, th thoxy, 1
i ST Bt g o, o e

acetoprg; myﬂhglalrrpm reghiylamainhydisagtipfamipb, dln@ggammo N-methyl-N—ethylammo

acety: 3\1;1 &ﬁ%ﬁ{’%ﬁgﬁﬂ?ﬁh&x %f)%a g?lﬁgﬁlp&gﬁgﬁe%ﬁylgﬁﬂﬁmyl

N, N-8id¥rytiafBRinkioi SV PO bthy | Wrtidhdoly ] Yihehif 1 e reeyilth, methylsulphinyl,

Af - et hyl - "T- et hyl sul phanoyl ; and R24 is selected from

ethylenlphinkl tmeszi, a&xbn@pnylanathwwmqmb gihoxyearbonyl,

c
Ny N ERO Ol SRRBAEY, av ey Rl GOl hylsulpharmoy
or N-aesiEayV-etythufphemylis ahdhonyl ; or a pharmaceut i cal ly
2%%3% gqtileqetgg %lglgn tlg_'?l@ygl% 5kaanoytl h(% 6p{k(})lils|uﬁ)%o;1}t]la&1 ssa?llco%ycarbonyl
et FTBA SN BERL P o bt ot
benzegdtﬂndlphewl&(lﬂmnyht hyI H- pyrazol -3-yl)-N

-[1-(2-, I 2, 4-pyri m di nedi am ne;
Ofaé’a%ﬁﬂaéﬁﬁ% ?CC% ‘ﬁgﬁﬁg% 13“'0 Soxazol yl)ethyl]-N
w1th‘t}(e5pr8ﬁt58¥ﬁa‘tEé"hlé?i!ﬁl@&ﬁid‘ﬁn}zﬁ) 2, 4- pyrim di nedi ani ne;

oro CS- et 1}é.w)hﬁsoxazol Oeth |1 -~-CS-neth
P

-br0m¢-|1\by(6 az@hylgiﬁpyrazol- Hli-Ge y{)propyj] gﬂd?wumdlqeglamme

5- chlog) iﬁbéérr{l ﬁyﬁg B;yrgﬁ%) ?)g\l}& ﬁl @Wr@nﬁ% 5@1?%'4)&1%31&d1amne

-brmﬁéN%E[u Wlméthblpyfs@iaﬁoiﬁ)eﬂ}bl} N*-(5-methyl-1H-pyrazol-3 -yl)-2 4-
-(3-pyridinyl)propyl]-2,4-pyrimdi nedi am ne;
pyrlmleimeéra@nm (5 -nmethyl - Hpyrazol-3-yl)-N 2-[1- (3

2
5- chl'of’%f\f 1] lﬁk&ﬁﬁgs i;s;)éazzg) yﬁ;ag,n A4 ﬁfeﬁ{ﬁ E%f'ﬁyraéo’ltg QDA
pynmidyﬂddthnmnb) et hyl] -2,4-pyrim d| nedi ani ne ;
t hyl

"bml{“i’ NS et H Py Ry PO ﬁé&-pm%?%}m@m -Aé-pprjiginediamine;

5-chiolS-N§5- Jﬁ&?ﬁcfH %lratzg'l% 'y[}VI@:n fi- @pﬁﬁﬁ%ﬁ)ﬁr@ﬁ] QWLﬂﬁﬁmﬁmedlamme
conmpaun formula (la) whe

5- chmmn\&(ﬁ-memhylsﬁpmzejﬁwl)a@ na -Gr-pyridinyd)eys]-2, 4-pyr1m1d1ned1am1ne

5-bromo-N*-(5-methyl-1H-pyrazol-3-y1)-N 2_[1-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; or
5-bromo-N*-(5-methyl-1H-pyrazol-3-y1)-N*-[1-(2-pyridinyl)ethyl]-2,4-pyrimidinediamine.

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

wherein:



Cis a 5-9 Cs.gheteroaryl, or Cs.gcycloalkyl ring; Rl
and R4 are H, optionally substituted C _6al kyl,
wopiososmBl y substituted cycl oal kyl, optional | yPCT/GB2004/004784

substituted aryl, optionally7substituted heteroaryl,

or optionally substituted heterocycloalkyl; R2 is

optionally substitutfd C al kyl, optionally substituted

cycl oal kyl, option y bstituted C . 6ether,

optionally subﬁfit ed am ge; optionally

substituted, opt S Nyt ed C ester, or

optionally substi C amide or R2 and Cin

combi nation form ed or\10 nmenbered aryl

optional |y substitufed whth R8RIR3 is H, F, O, Br, I,

CF, NH,NO, OH_s R . alkyl, C.alkyl, SC.

al kyl, Nalkyl, S8 NH J C(=O) Calkyl; R5 is H or

optionally substitutedq C _ alkyl; R6 and R7 are

i ndependently selected from H F, d, Br, I, CF, CN

NH, NO, OH CH OH, , C. alkyl, . alkyl,

al kyl, SONH, C(= =,ng, C. aryl or R6 and R7

i n conbi nation for opti ofal |y s bit%tu ed fused 5

or 6- menbered aryl oOr heteroarodﬁrﬁk rfRY’ said

het eroaromati c ring having eg)least one ni trogen,

oxygen or sulfur atons, but no nore than 2 oxygen
wherainons or 2 sulfur atonms or 1 oxygen and 1 sul fur atom

t, it t i h fused ring i
ophiivnarryetBdif Cue i th Re: RE is B, F. . Br, I,
- n& ~all Oyl, al kyl,
a G %;a*%ﬁcfﬁ%zfgf&(i SR e
heR barstcR Carg [H, opponadiysubstitatad £ istlkyle apionally sphtituted cycloalkyl,
. [ . titut | t ] :
opticBfi St it R bR SRR [brogB & BRphtly stptituted

heter@Bydi®dNRyll y substituted, optionally substituted C
ester, or og,f:i onal Iy substjtuted C "~am de

1de, | .
£ Rt inaptiaagBeaubaituteh el oponally srbstinaied pyslpallh optionally

i L
substtubsitd { otter] obyptiviallp substitee 22 anRiegr K argl € am banliphtydn form a

or heterocyclyl; Rl and R4 are independently sel ected
fused 9 Qﬁﬂ%%ﬁm}ﬁ]&q%‘,"na& Fstituted v dr oxy,

e i S et IR v R Sl
Nalkyh 8Qehithy C69)Oalkyl,C . al kyl ) ami no, C 6al kanoyl ani no,
VRS S QRN hE S BAERNLd €y calkyl;
R® and R’ are independently selected from: H, F, Cl, Br, I, CF3, CN, NH;, NO,, OH,
CH,OH, OCF3, Cy¢alkyl, OCy.6 alkyl, SCy.¢ alkyl, SO,NH,, C(=0)OCi.salkyl, Cs.saryl

Cs-Crheterocyclyl or R® and R” in combination form an optionally substituted fused 5 or 6-

membered aryl or heteroaromatic ring, said heteroaromatic ring having at least one nitrogen,
oxygen or sulfur atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1
sulfur atom or two nitrogen atoms wherein such fused ring is optionally substituted with R
R¥is H, F, CL, Br, I, CF3, CN, NH,, NO,, OH, CH,OH, OCF3, Cy.¢alkyl, OCy.4 alkyl,
SCi1.6 alkyl, SO,NH,, C(=0)OC;.¢alkyl, Cs.saryl, Cs-C; heterocyclyl, optionally substituted
Cr.alkyl, optionally substituted cycloalkyl, optionally substituted Ci.¢ether, optionally
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I V- (C. 6al kyl)2 carbanmoyl, C _6al kyl S(O wherein ais O
to 2, C al koxycarbonyl, iV-(C .6al kyl)sul rhanoyl,
WO Nos0490683 6 al kyl ) 2Sul phamoyl , G "al kyl sul phonp¢HGBRa@A/004784
car bocyclyl or heterocyclyl;_gserein Rl and R4
i ndependent |y of each other may be optionally

subs?f‘t'll&é& C(I:I %Iggg ? é{f/)%{il?}?&bgﬁwgeﬁe %I%ona Ns_‘gbsﬁg_]t%{] gl Qeﬁtgf o optlonally
subs’ultmtmg‘,egarmdy be opt ionally substituted by a group

sel.ected from R9; is selected fromhalo, nitro,
cyahd f‘“ﬁ‘gﬁﬂ AEpEgt of ﬁhP fvsaHehtbereds Provadadricconmoupd v formula (I)
whegdfibanoyl , mercapto, sul phanoyl, “alkyl, 2-6 2-6
~al koxy, C al kanoyl, C -6al kanoyl oxy, i V-(C
. 6} lsyl C)lEm pand 0r\fC1 zﬁﬂty(eﬁs, vahdeyih s2idrG nalkylene may be optxonally

I anm no, (C . 6al kyl) car banoyl
SubSt’%RfAéﬁ %&?barmyl G - 6al kyl S(O wherein a is 0
tomn @13@%6@961 Q{r@l@{éyéo Cfg}/ (C . 6al kyl) sul phanoyl

&@ul phonyl am no, rbocycl yl or heterocycl yI
V\,h @nﬁ rayleprndopy mh@tddyfr@u bgdiogen, dxdloy mtmacjmm hydroxy,

trifh 2§ Qﬂho%p f 1nh$ar‘t}%)g(§evm§ rH?rf:?;ng;ﬁ)&gl 16a]5(y1 C,.¢alkenyl,

COﬂ I NS a

C,. 6aﬂlax‘zn3¢ @y dalkosyhst daﬂé&h@ﬂ C}’saﬂ{aﬁbﬂﬁﬂy wk@lcéaﬁ@& dfaﬁﬁ’ﬁﬁ R11;

sel ected fromhalo, nitro, gano r oxy,

A, N-I(Q; ﬁal?lﬁ’ék@ﬁﬁlohgxya Wﬁmln%é‘f’“%@ky a¢rbemgyll, mer capt o,
N, N%Q ] El%@é{a{r%arg?%anbgaﬂylﬁf g’al#é &/ ’0 t%% Eas'méo%chrbonyl
N- (CElVal((ﬂ)mﬁpiialmdy) dWNﬁ(@l 6£Ik?ll)ﬂ$ﬂl ha&ayn GPgalkWSIﬂﬁ}onylammo carbocyclyl

I)anr banoyl

or h&%'g‘g%ﬁ %5’ ér %@41%\/2111%@@3 Ryly0 aﬁaklbszt}léém% hy loptignally Gubstituted
on cabiy b% ohé Qf‘ﬁﬁﬁ)’ks ah vfhgra?fbﬁ ly th)efe%lyeﬁ@ MBthing %1 W moiety that

~al kyl sul phonyl arfi no terocyc

mtrqgm;m@,y fpe Rstlmm}lykﬂabsiﬁu’aed bglal gyomﬂekﬁctddlfmﬂ R3n car b on by
9 - heterocyclyl

coRt & iected fﬁﬁ{wﬂmﬁow&%@%ﬂﬁé Yrﬁr?&yggéﬂvwe@exya amito, chrboxy,
carbiﬁﬁéyloﬂii@icbytosé’lﬂﬁﬁdnﬁdﬂ ed, A bklyl N Séﬂl&&lﬁ} : eg&%yf "CO]"%}E?]%

ubsti

R5|s E:ydro gen or tion
sﬁﬁk@lo&btxb’o?é)(ﬂl salkdiamineny, é/' (zﬁhealky])ﬁu:ttm«ﬂ, f rom

A o gROel, e TR G, S o

whereinclr 1@>0yto 21; Ci gdu@{y@mbhgxy,(o@gamﬂ)w%@d@wy, car barmyl

sul phanmoyl , C *al kenyl, 2-6
N,N- g@w&ﬁg’ )osin h@g}qyb&;ﬂﬁﬂ(y]@ﬂ@hwgﬁ@ymgxgarb(poyc{y}éor heterocyclyl; wherein

ma?%la B?dlar?a @ﬁbﬁtﬁme/@h éﬁ%gﬂ Fzg{{?m ¥ e(IEi yﬁxnd vherein if said

car car
heteracyq{ylgpﬁi)amulmr-bl}h moikty thattodréyen Ghay t) diﬁ]?bh@l@i sipdtituted by a group
sel fi) 1al kyI )sul rhanoyl, JV,iV-(G -6al kyl)
ecelflil (ﬁ%ﬁo . al kyl sul phonyl am no, carbocyclyl

Ris selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,

carbamoyl, mercapto, sulphamoyl, Cy.salkyl, C,.calkenyl, Ca.salkynyl, Cy.¢alkoxy,
Ci.salkanoyl, C;.¢alkanoyloxy, N-(Cy.galkyl)amino, N,N-(Cy.¢alkyl),amino,
Ci.¢alkanoylamino, N-(Cy.ealkyl)carbamoyl, N, N-(C;.ealkyl),carbamoyl, Ci.6alkylS(O),
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N-(Cy.salkyl)sulphamoyl,

N, N~(Cy-ealkyl)osulphamoyl, Cy.alkylsulphonylamino, carbocyelyl or heterocyclyl; wherein

R’ may be optionally substituted on carbon by one or more R'?; and wherein if said
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or heterocyclyl; wherein R6 and R7 independently of

each other may be optionally substituted on carbon by
wor@s04908Dr e R15; and wherein if said heterocyPCTIGB2004/004784

contains an -NH noiety thatgnitrogen may be

optionally substituted by a group sel ected from R16;

and. R7 t ther 0 t
vty B ST R e Bt B b by e
selecfearﬂqﬁﬁy{é% ic ring or heterocyclic ring wherei n sai d
ring is fused to the pyrimdine of formula (

wHer ibydeeger oceptisoely: ﬁuhstlwwgc mauﬁ’ét"éhf‘é@?éﬁlidcoﬂtlpﬁﬁ swlagﬁlments
are S%%}Q(phb%r}%jloyn?gglﬁfq tuted on carbon by one or nore

erein said heterocyclic ring contains an
Nkéamﬂl@ﬁry idepéndently @@ect‘ted‘rﬁ‘ymtxeleotmﬂlfmmhy&rogen halo nitro, cyano,
substjituted by a group selected fromR ; n =
hydrosy, é‘lf]l P A FHEO Y PR e Thcanie ihaingy, Crealkyl

) 5
B ]
N, N-(€deléyl);anting, f@luaﬂk@maﬂzhnmy, NG BBdk}'l)Iar‘ttwwl car banoyl ,

-G s Bagerin i Fod GymRanyandbone

N—(C%aﬂé}ﬂ)%ﬂpﬁ%ﬂ% Mﬂ(éﬁaﬂ@gkéﬁlﬁﬁaﬁﬁfyb mﬂlhcyls@phéﬁ‘ﬁkﬂﬁrﬁ( &drbocyclyl
erein al Koxycar bony
or hetes;oc(yglyl,@glpqze]m)& @hg iRa ndependently of each other may be optionally substituted

on ca‘c[]:%drnb‘tgrccgn% orql%r éét%gérf g@xh%@?@sm %}%@}"5@ %81%@%9 gﬁlgﬁ 'ﬁ]dlety that

n1tro@h4naﬂéopti%hﬁll§imﬂasfﬂﬁed H}dﬁgﬁnﬁeéﬂbbwd ﬁfoment?h ot her rmy
be optional ly substituted on ca one or

R19: R0 Riegeher Wlfh g pyriadiae Be%#wﬁ/leb Fhealaﬁ%a%ﬁ?hecmm a5or

6 mofBL S 0SS eGP0 s SR g D
of folRalla &) paridwiepen deidtdaybos pélatmdorfretarodyclic aink yhay Ue opt1ona11y

substggiieanoyl TbOIcl: Ibglylok lo? %%Fq(g E%ﬂ,‘ﬁ’gﬁt‘g?ﬁl i sa;%(/%afrego%gélc’ ring contains an

B ) 18,
L R et RO i R 1

RiI8=4nd, Ro108; Wiweqmﬂcbewﬂue,s ofR’> ewtbedhhwmmmydlfferent

it 306 e R BB AR At T S Rty 10 nit, yamo,

hydrddyt friflucedaétBexy) ﬁﬁlﬂiﬂl?( Yarbbky, fdat&hﬁr?}‘?h'i@&pto %Hlp'h@mo?fl C. 6a1ky1

carboxy, carbam)yl, mer capt o, sul phanoyl

Ca-salbspnplaChgadipmyl, €r1aplkoxy Creal alml,afﬁnaykan@flam é\h@meéuvl)ammo

Sl AN M SIS, .

MN—@llsylﬂdeoaﬂfahmbﬂmal@IS@}alvwe&l@h Mar 2] O clkosyQrbny?,
koxycar

N-Cr «911@3Selahwypxlbgfg\)éﬁ%waﬂai)psul%%?C; @E@Wawlﬁlamo carbocyclyl
or hefe%d%@%% C\Jvlafér iARENRIOEROCKE 15 RNG6t 2 1&2 nrﬁ:f%ﬁtlﬁ%i[each other may

rdent 1 y of each’other may be opti
be optlonally substituted on carbon by one or more R"; and wherein 1f said heterocyclyl

contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
RZO'

R’ R, R®, R* R and R® are independently selected from Cj.¢alkyl, Ci.salkanoyl,
Cisalkylsulphonyl, C;¢alkoxycarbonyl, carbamoyl, N-(C.¢alkyl)carbamoyl,
N,N-(Cy_¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
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substituted on carbon by one or nore R23; and wherein

if said heterocyclyl contains an -NHnDi ety that
woRasog®ss nay be optionally substituted by a groOI/pEB2004/004784

selected fromR24; R23 is selected fromhalo, nitro,

cyano, hydroxy, trifluoronethoxy, trifluoronethyl,

R®, 18 IQ]@ RE2RBAXY R2CRANGMTBY Y SEAERBEHEr may be Bﬁﬁ&i‘allly substituted on

met y1 ethyl2 nmet hoxy, ethoxy, acetyl’ acet oxy,
cmbﬂmbhyhannmoiRethylanlno di met hyl ami no, di et hyl ami no,

: ghmg q@#cg?{%ﬁﬁ;pgéng& Sg?q%%d&q%ﬁh%ﬁitm cyano, hydroxy,

mﬂuor@ihaﬁbiw lagiiid) @ABYky, odiadioSt, hﬂér@:ﬂft@%ﬁlﬂ‘lhmo# Cu. 5a]ky1 C,.¢alkenyl,
- met hyl - V- et hyl car ‘banoyl | hyl t hi o

Co. saﬂgmwl uplspknh salkenspilel g fkiangyloxyd¥s (G, salkyl)ammo

T T

NNw]t sa\k}d)zmbdiﬂdﬁ L(tlpéamyns(b)a w}{crdirﬁt Ryls al, pheateydycaibonyl,
i V-et h&l sul phapoyl ; and R24 is selected from

N- (C‘Q;Galgy]l)g)ﬁ ha@oyg A dﬁqulkylbsglghwpgluﬂp@gﬁs}qulp@nylammo carbocyclyl
or h&%}%%? (&Jg&{%ﬂy}lﬁ; %g{l nHM.,pen{giélgtgr llgé{zh)%: g hona‘lly
subshitabor caabeh iphereydrandp IR%ﬁ)alnd V\drerem mmrdimutydbdlcbmams an -NH-
T MR TN ORI
- YIRP* N s@rebidd Eéni b, diity) cérﬁﬁ& @lX’hﬂOXKi trifluoromethoxy, trifluoromethyl,
-2, 4-pyrim di nedi am ne; | or o-

amino(, Ganrexh ghrbafoply meresipt@ sylphampyl, methyl, ethyl, methoxy, ethoxy, acetyl,

acet%)l_yb P%:ﬁ{ﬁ%lfn?; Q%g&ﬁg{oﬁ é}n]leg]%?lglg%; gm:)}-]\y;lagﬁﬁ;f 1?" IN:%hyI-N—ethylammo

acetyléélﬂaelz\hmbm!yldarbxfr@w W—etﬁyhéhl?oa&oﬂ Aerdhmtﬁym@ﬂjaﬁnsy ;

yrim di nedi am ne; br ono- 5 -nmet hyl - razol -3

N, N- d}qtl)ylwrharpqyl(]ﬁlwhyld?}fﬁmy}ww methylthlg ethyltheg methylsulphmyl
ethyfsﬁg)ﬁ r}@%{’ Jn{g'yp ﬁﬁlgrijs@ﬂo pﬁgn% l'i%)gikl&[rgor@l ethoxycarbonyl,

N—met[hbll-s(lliyhp)mt)yldNFBﬂh})lmlp}ﬁmﬁc}yl,Zl\f N&m@tﬁylﬁllﬁfﬁﬁi@m]ﬂﬁf diethylsulphamoyl
5-chl oro-N_-(5- et yI-IH-pyrazoI 3-yl)-
or N-methylsNisilylspiphamogtigpd] - 2, 4- pyr| m di ned| amine;- 1 -

5- bro
> ROkl i FC M Epuagel. & inadiptons, Cpalkoxycarbony
carbambylo Ve((Nsalkd)aaetialnydyd, IN,Wp@ﬂlaz]kyl-)&rlydmeyn benzyl, benzyloxycarbonyl,
-] - (2-pyri di ethyl]-2, 4-pyrim di nedi anme.
benzﬁg'ie?réfﬁlg\é lé‘gpﬁ‘ég'lof the variable groups contained in
orafal@a[r[ﬁékéht{chﬂy adce }gtﬁﬁlefsQl't'tI@f&)f Such val ues may be used,
where appropriate, with any of the definitions, cl ai ms

withdhe protisaithes said camppwaisimet:ei nbefore or hereinafter. A

s-oryo NSy DR Dk RSP igRDRob i Z bR diarmine;

5-chloro-N*-(5-methyl-1H-pyrazol-3-y1)-N>-[1-(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
5-bromo-N2-[1-(3-methyl-5-isoxazolyl)ethyl]-N*-(5-methyl-1H-pyrazol-3-y1)-2,4-

jomd

pyrimidinediamine;

5-chloro-N2-[1-(3-methyl-5-isoxazolyl)ethyl]-N*-(5-methyl- 1H-pyrazol-3-yl)-2,4-
pyrimidinediamine;

5-bromo-N*-(5-methyl-1H-pyrazol-3 -yD)-N*-[1-(3 -pyridinyl)propyl]-2,4-pyrimidinediamine;
5 —chloro-N4-(5 -methyl-1H-pyrazol—3-y1)-N2-[1-(3 -pyridinyl)propyl]-2,4-pyrimidinediamine;
5-chloro-N*-(5-methyl-1H-pyrazol-3-y1)-N>-[1-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine;



Ring Cis carbocyclyl. Ring Cis heterocyclyl. Ring C
is phenyl or thienyl. Ring Cis phenyl. Ring Cis
wao biostoydo33 Ring C is thienyl, pyridyl, thiazol yPCT/RBa@4/004784
is thien-2-yl, pyrid-2-yl, tjhi-azol-2-yl. Ring Cis
phenyl or thien-2-yl. Ring Cis phenyl, thienyl,

-bro?P(J Ndﬁ(é m%ﬂ@l?h@ ggljafolgﬁ-gﬁ I@%lﬁ%&%{%ﬂy&)ﬁ@l@@ Zlﬁny}ﬁlmldmedlamme or

5—brdn813Né—:(5>Jn}dthle|I-hgy1@z®153-m)thpMLQZGbﬁrdyﬁyl)eﬂwﬂ] 2L4%yyimidinediamine.

I SOxazo C and (R)
4- Rqef?&eéaﬁ@?%/ ot D7 ArighI¢ grospe é%ntﬁmgimﬁam%&? argag,foglpps. Such
[

vl e e R Sy O e ST bt br embodiments
ddhm@hﬁmnﬂkﬂyeeuhsmnﬂmued on carbon by one or nore RS;

V\heg g s sel ected fromhalo or carbocyclyl. Rl is

43t 8teF P8Rt hy dr ogen, C - al kyl, C . 6al koxy,

|VAﬁybégmgg&&yl) 2am no, G- 6a|kyIS(C» wherein a is O

or car clyl. RL is selected fron1hydr99en, met hyl ,

etfys C1 té‘éﬂm@mntlon@u}bﬂﬂ?ﬂlmtmwr marpBXy, propoxy,

e ut oxy, dinethylam no, nethylthio or
jlgfﬁg(t? %/?Fb %ﬁgfel n R8 is selected fromfluoro,
CyRirng(EEméker@éycmenyl Rl is selected from hydrogen,

nmet hyl , et hyl butyl, nethoxy, ethoxy,

di Rixg l%eﬁﬂ()fﬁ]@?%j}l thio or cyclopropyl.- 12 - Rl is
ect hydrogen, nethyl, ethyl, isopropyl,

- (beil}tn%@ Jrhlr{‘}?Puor onmet hyl , cycl opropyl net hyl, benzyl,

rreRh@()*/lsthiehp]xy pr opoxy, i sopropoxy, sec-butoxy,

di ylthi or cyclopropyl. Rl is
eﬁgj&%éf’ <5H HW&YE FF‘ZO thyl, ethyl, t-butyl,
ek hxy 1stﬁieHEi~Wé?ﬁﬁlQ%ﬁl tﬁfa%wiszhlo or cyclopropyl . RL

i's cycloprop s "hydr ogen:
Ring C is phenyl or thien-2-yl.

Ring C is phenyl, thienyl, pyridyl, thiazolyl.

Ring C is phenyl, thien-2-yl, pyrid-2-yl, thiazol-2-yl.

Ring C is not pyridyl or isoxazolyl.

Ring C is not pyrid-2-yl, pyrid-3-yl or isoxazol-5-yl.

Ring C and (R?), together are 4-fluorophenyl.

R! is selected from hydrogen, Ci.¢alkyl, Cysalkoxy, N,N-(Cy.¢alkyl),amino,
C1.6alkylS(O), wherein a is 0 or carbocyclyl; wherein R! may be optionally substituted on
carbon by one or more R®; wherein

R® is selected from halo or carbocyclyl.

R! is selected from hydrogen, C.¢alkyl, C;.salkoxy, N,N-(C;.¢alkyl);amino,
C1.6alkylS(O), wherein a is 0 or carbocyclyl.

R} is selected from hydrogen, methyl, ethyl, isopropyl, #butyl, methoxy, ethoxy,
propoxy, isopropoxy, sec-butoxy, dimethylamino, methylthio or cyclopropyl; wherein

R® is selected from fluoro, cyclopropyl or phenyl.

R! is selected from hydrogen, methyl, ethyl, t-butyl, methoxy, ethoxy, dimethylamino,
methylthio or cyclopropyl.
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R2 is selected fromC - alkyl. R2 is selected from

nmet hyl, ethyl or isopropyl. R2 is selected from
wea0kphgosmherein R2 nmay be optionally substit uP€rGBR004/004784

carbon by one or nore R10. .R3-i s selected from nethyl,

et hyl or i sopropyl; wherein R2 may be optionally

SRS 58 SRR, RARES4Bh BT oo R e

cyclcﬁah’@@‘lméﬂéﬁrli‘ eyl Crﬁéth@iy BihoRpropoxypisepfebOxy,REGbirtexy,
sel ected from hal o, hydr oxy, carboxy, am no, C al koxy,

dlmeﬂlywmp@ meféww;/uo)ozaw?lﬁ@mpﬁ 6al kanoyl ani no, ]V-(C 6
aI %
s)sERERE er egén 5%88)1@%1{ L, 16 Sf’laﬁfé%xy Ofiimethylamino,

erocyc I onal
nmﬂ@hb@kﬂbyﬂsﬁu@ylcarbon by one or nore R19; and wherein
|f sai d heterocyclyl contains an -NH noiety that
r@é@ Oﬁﬁwyge optional ly substituted by a group

sekefshcé,qrd‘ Am R20; R19 is selected from hydroxy or
G - 6al fr R20 is selected fromC - alkyl. R is

seRérstseﬁcifeddrnnaanlkylv\her ein R2 may be optionally
su stit on car,bon one_or re R10; wherein R10
ﬁ sHIS 8@’{’@8 ff%meﬁv 6@“ EPH8%y, C al koxy, or
h eRé[s%lé@iveron\i\@? Elkyl; Whéehtn Mgy B@bpt@cﬁﬁlllb/)éubstltuted on carbon by
substi t ted on carbon by one or nore R19; and wherein

0ne<D1me1§IR]1 -heterocyclyl contains an -NH noi ety that

R AL S

subsﬁﬁ@ecﬂcﬁa@e&cﬁm}e@hefdr&mxh f.oxy or C al koxy R is

frglﬁ%%d e h@iﬁﬂsi”&’?‘ﬁ%”e% B ggpeg%m@y fGigpa {2 parbon by

one iHore RIB - RlO [ s sel ected from fluoro, hydroxy,
car%ox > am no, methoxy, dinethylan no, Nmethyl -
i VREYik yd:lacrteah froneledo yHydnixgocarborkyneming, Eastikonyy| |

hyl b V-d
NN [5% ?%b?yx)é"it‘:lﬁ{ni’? Hﬁ“b@?@niwg(bﬁaﬁ%ﬁﬁﬂﬁ?rpﬂ%l wher ei n
N,N- E@psaﬂ%%&%ﬁﬁ&}ﬂ% %Hei/oc%'l?ﬁ tHetHif &' Ofag BE BptorAYly SHlisstifted on

wherein if said piperazinyl contajns an
carbomNbly omomyret]hax and whesegianf spid/hderogyrlyloreatdiys an -NH- moiety that

substitute el ect ed 2619 is
nitcEh B & op oLy PSRy B BY Aoy il SRR
RY is selected from hydroxy or Ci.salkoxy;
R is selected from C.galkyl.
R? is selected from C.¢alkyl; wherein R* may be optionally substituted on carbon by

one or more R'%; wherein

R is selected from hydroxy, carboxy, Cy.salkoxy, N,N-(Ci.salkyl),amino 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*;

R is selected from Cyalkyl; and

R is selected from hydroxy or C;.alkoxy.

R? is selected from methyl, ethyl or isopropyl; wherein R? may be optionally

substituted on carbon by one or more R'’;
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R20 is selected frommethyl. R2 is selected from
nmet hyl , ethyl or isopropyl; wherein R2 nay be
wWopisomaBd y substituted on carbon by one or nOPET/RB)04/004784
wherein R10 is selected fromdwydroxy, carboxy,
nmet hoxy, f-nethyl-JV-ethylam no, diethylam no,
py el i i i vl or rphol.i nyl ;. wherein R10.
DKL AL ol BR8N A O TR R D SO B, v
metlﬂl-gl-ethyﬂdnmﬁue' ; bedtylasitnia) Apmlgﬂfyeoémydoymftwc@gua]gm@l ! yo
u ituted on nitrogen by a group sel ecte rom ;
N 'é%e%ff*ﬁé‘c%f fEeyle By ol ierlgiperagingl quoompholiw); sderain %"omay be
tidha ) Qbktifed B Q¥ | b.ed 4 fham; ipShLI :
opti Rty SNl ORI e 5 8RS S MIRTHTE? il i pontains
an -Niff- waiehothabyitrogen may beoptidially substinetdbia @riup seRcRARHN R,

frgm.hydr gx car hoxy, methoxy,
Jvﬁmﬁ ﬁ%?oq%{ﬁg@ﬂvaﬁ%%'r% nApEhy| ani no,
PYRYG kdledled i méthper azi n-1-yl or norpholino; wherein

R10, may be optionally substituted on carbon by one or

noReisRegeted Aipnwmethyl, retlsdiodisppoeyh ziherdin RAynalgde optionally
i:0 ubstituted_en _nitrogen by a group sel ected
subsS T e o B R et et hyl; and R is
seRBqs sdedis OFOMIFURRY, SrboBRL RRM6xy RR-h&hPENReHRnHEOM
. nmethyl, ethyl, trifluoronethyl, gggdroxyrregohyl ,
diethy lappgeprrigohJInyL Rifcrasinst ny morphetingl: yheteduy R, may be optionally
G lJ | HQX | . 2-hydroxyet hyl, 1-..
substg'ﬂggegg))%yég{tﬁ)%p Sr #e‘{}%% A %Xcﬁgvgxgﬁ%r} s’alcYI f{lperaz yf m¥1y be optionally
substuttdenhytregenttyet hrplp sedeatdfrosa@®s hyl , 2-[i V-nmet hyl - -

_pet h ) anj hyl ,
2RI SHRH S el Wbyt 11 y1) ami no] et hyl
2- 1oy i

g Ymmgml%gt&hby’%')ogar bandyl ] et hyl ,

2-[J V-(2- hydroxy
2-RNs Nefieeted fiphcmethlyetty) oeisbyropyl? witerephRt inap &t byptionally

substaf R Eion By b O REG Bt nyl B2 s el ect ed
f rRfig@Riddd fronh 85 8lofty Rar ReteRY| PRHHhM- M eRS dnfiHb ed
. .on carbon by one or nore 0; whetein R71s sefected
diethylagyind purebidin=1-yl4 piperzin- b-yb et motpsdlifia; ovhelneih & '° miay be optionally
s SRS SRS 2 TR P OB Sy
substftatedohalttogelRBy iasrow) atdctsd frs@M*hal o, nitro or C
6a]£|{2B S Slected from methyl; and

RY is selected from hydroxy or methoxy.

R? is selected from methyl, ethyl, trifluoromethyl, hydroxymethyl, carboxymethyl,
aminomethyl, methoxymethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-
carboxyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, acetamidomethyl, 2-[N-methyl-N-
(2-methoxyethyl)amino]ethyl, 2-[N-methyl-N-(2-hydroxyethyl)amino]ethyl, 2-(N-
methylcarbamoyl)ethyl, 2-[N-(2-hydroxyethyl)carbamoyl]ethyl, 2-(N,N-
dimethylcarbamoyl)ethyl, 2-morpholinoethyl, 2-pyrrolidin-1-ylethyl or 2-(1-methylpiperazin-
4-yDethyl, 1-methyl-2-hydroxyethyl.

R? is selected from methyl; wherein R* may be optionally substituted on carbon by
one or more R'; wherein

R is selected from hydroxy.



10

15

20

25

30

R3 is selected fromfluoro, nitro, nethyl or nethoxy;

wherein R3 nay be optionally substituted on carbon by
wor@s04908Dre R12; wherein R12 is sel ected fronr€T/GBR@4/004784

R3 is selected fromfluoro,-1gi-tro, trifluoronethyl or

met hoxy. R3 is selected fromfluoro, nitro or nethoxy.

.S _se 0 gfo¥ S . : ' :
N e . F PR
substiaied oaRhibonal odebsiotaRHt s/haretn sel ect ed from one or

mre RL . R5 is g%drogen or optionally substituted C
alkyis selgetaddiom &alog optional substituents are sel ected

f oAy gagct%gﬁjiggﬂgd&{l&o wpe%e&‘{"ﬁby"ﬁm is selected from

hydr oxy. ydr ogen, or optionally ]
s ulrsis istlatted frethfflaro o ainethg hordnethoxyo dieredn BS may hsrapsionally
are selected from one ﬁb- re.R14; wherein Rl14 is

substiaied On&EETROR Hon OBy GF BIOpe RS%r%dr ogen or optionally

supetd %gé@@@&ﬁﬂubﬂmer ein said optional substituents
are selected fromone or nore RlL ; wherein R14 is

seReistseldcted dronhifenroxyitro Rifugrdmethyd gs methaxyhy | or

2- hydr oxye | . 4R5 is hydrogen or 2-hydroxyethyl. R5

i ﬁh?&?%étg&?%ﬁbﬂ‘éﬁa’ lﬁtfoé)Fglei%hod(gpendent ly selected from
hyRl R@ERctel@oth fliirbr 0, cyano, ami no, hydroxy,
trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,

suRpisdiydsagen.cral kyl , C . 6al kenyl, 2-6 C .6al koxy, C -
al kanoyl kanoyl oxy, iV-(C _6al kyl)am no, iV,
- ds%aﬁﬁlr@*) am no, C - al kanoyl ami no, JV-(C .
al R¥y{s)optiohenybstititdd G{Ghlk Gl mityetein sd bptianal subtituents are selected
al kyl S(O _wherein ais 0 to 2, C . al koxycarbonyl,
from_anejor &R } sul phanoyl , i YIJV- (G - 6al kyl ) 2Sul phanoyl ,

c Rﬁﬁl}ﬁrﬂk%gh B Ql%‘{dn%ﬂ}' B@ostifREPOC YHHM | wREreQhRY ftdbahDdubstituents

wher el and R/ 1 ndependently of each other may be
are selpttied fimbl gnesarhsdre ROt echerdif - on carbon by one or nore

R RSl hotcroevelyl contarns an -1
a [ QUR PSR ChOEy T drIpribBA4iLy substituted ethyl; wherein said optional
substituents are selected from one or more R'*; wherein

R is selected from hydroxy.

R’ is hydrogen or optionally substituted ethyl; wherein said optional substituents are
selected from one or more R'*; wherein

R™ is selected from hydroxy.

R’ is hydrogen, methyl or 2-hydroxyethyl.

R’ is hydrogen or 2-hydroxyethyl.

R’ is hydrogen.

R® and R7 are independently selected from hydrogen, halo, nitro, cyano, amino,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.calkyl,
C,.alkenyl, Cs.galkynyl, Cy.¢alkoxy, Ci¢alkanoyl, C;.¢alkanoyloxy, N-(Ci.salkyl)amino,
N,N-(C.alkyl),amino, C;.¢alkanoylamino, N-(Ci.¢alkyl)carbamoyl,
N,N-(C.¢alkyl),carbamoyl, Ci.¢alkylS(O). wherein a is 0 to 2, Cysalkoxycarbonyl,
N-(C.¢alkyl)sulphamoyl, N,N-(C.¢alkyl),sulphamoyl, C;.¢alkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R® and R independently of each other may be optionally substituted
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R6 and R7 are independently selected from hydrogen,
hal o, nitro, cyano, hydroxy, trifluoronethoxy, am no,

W@ 200609033 car banoyl , mercapto, sul phanoyl, C aP&RyIGB26@46804784
al kenyl, 2-6 C ~al koxy, C ..gkanoyl, C al kanoyl oxy,
|V(C6alkyl)amno I V-(C. aIkyI)2amno

on cpPRPIET Hike 1 b il PR ARl ‘Jé’}{tlaég&%t N meety that
nitroged ﬂna}x Ye aptiammilly, sulbs‘f/lh(téﬂ bﬁalgmdp)slgmbmﬁa‘ﬁlzg{?'w N

w2 R bR en i sl o o BB, o hadroxy,
trlﬂu@ﬂﬁﬁé%ﬁ@lyl Xmﬁibbéﬁﬂbf))gst %Qrbgﬂlo E]fé?&pﬁy s ﬁa1ﬁ5yl %&8&5@ salkenyl,

wherein if sai etero cont I NS

Co. saﬂwmt, ﬁhkiﬂkoxy; iCh sy yityes. sblkamgﬂwma{ (Gt 631ﬂfpbammbt ed by

N -y B p G rp BRI R g gy aopt, P enaent 1Y
N,N- (U{ sﬁ@yﬁﬁlakbdlﬂ@m (FlQ;alkM@(@? WI@éi‘élh)é' i3 036 Qaﬁpéélkogl carbon

alkoxycar on wherein and R7 independent |

N-(Ceetdly st ibpmen %(6pmllgﬁ)awhyhmmé,t¢maat1@ft$uh:honﬂamum b&rbocyclyl
or he?e?&ﬁhl,&@%&gﬁ]l@ 1152{7 ?etpglgde%@;;l é)qu ggﬁgﬁﬂ%ﬁﬂt} %;: ?Iglonaltly substituted

on carlal b(}yd)ﬁ@m‘ﬁ mere R'V- a(nﬁlw}ﬁﬁélﬂi&l shititigidro@yclyl contams an -NH- moiety that

JV- (C. 6al kyl )car barmyl 6al koxycar bon
nitrogRIy 1Ay, by eptyquial Mﬁ@?S@F‘He@@’ aBEPURAelchigd ént ly of each

t t
OREIITE D RBLIGRT) e SUPRLI w%egrhoazwﬂ%% oo s
N—(Camlkyﬂ]ammmu%(% datiad) carbtmoygjeor myncbgy@mangn atteyein R® and R’

tytut | t d R7
R L, B R U T ok B o
c ko4 R04r® 'iﬁ?iepéfﬁfeﬁﬂﬂf selé‘@éd“ﬁ‘bﬁx r@?bgeﬁtm& A4 %yano amino,

hoxycarbonyl ;

| am no, “ethytycar banoy
Ci. saﬁth d\!ycgﬁélaaaﬂiy@;mlm AHM{(Gxg&@aﬂhamyio J\wﬁ‘eradky‘l)cmﬁoaamyl R7

S R T -

optioB4lBy Sulbﬁﬁﬂ&ﬂdﬁrﬁalrbbniﬁfl dfeloRehdré ®M; g %ﬁﬁ:‘ib 1ffsh1ﬁ‘?1re&rocycly1 contains
chloro, brono, nitro, cyano, ani no,

an N%tfh‘gl?‘é[ﬁh#dlltf@%ww@r@ﬁ%ﬂé}bwtﬁm by a:,ngp eleetad from R'.

J hylazme @%epende{l serl]eoctels yfircog'@%afm%? chloro, bromo, methyl,

methyiamhm; y&k‘yidmany,l promtlhlﬁmy)pﬂr(bmylobarbbmbﬁx Mﬁﬂfoﬁ?éh‘!‘bonyl
hoI in yrrolidinyl or piperazinyl; wherein

cthox DR R TS BN Aeraia Y, AR R demyndsaily gF pashagthey may be
optioﬁél@%b&ﬁ’thﬁ:q AR ARG ARFe R15 MOre R15; and wherein

sald plpera2|nyl may be optionally substituted on
an ramgéh Ay nmlegmoiaml)sml@mdaﬁiommmo@a:ﬁ, fhisbo a:hlzlmﬁ%rame nitro,

o R el L A LS
dlmet\ﬁMa(‘rﬁﬁ@ W- hfeﬂ{ﬁ@‘ﬂﬁbbgylaﬁﬁﬁ@ %Mt‘ﬁ?fcgﬂﬂﬂioyl %éﬁ%@!{@:ﬁ%@ﬁ’ﬁy |

but oxycar bonyl ; wherein R6 an
ethowib@@ﬂdeﬁ@xwamnﬂamrmohao, myasolidenyd pt plpnralzinyl wherein R® and R’

1ndep§ﬁ'cpe§1{1§ !é%z?c(}ll other may be optionally substituted on carbon by one or more R!’; and
wherein said piperazinyl may be optionally substituted on nitrogen by a group selected from
R,

R® and R” are independently selected from hydrogen, fluoro, chloro, bromo, methyl,

ethylamino, propylamino, N-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or
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on carbon by one or nore R15. R6 and R7 together with
the pyrim dine bond to which they are attached forma

WG 2e5/0@0sEnber ed carbocyclic ring or a 5 or 6 PENOBR@/004784
heterocyclic ring wherein sgigd ring is fused to the
pyrimdine of formula (1); wherein the doubl e bonds of

oot R8P b L PR bAoA o e SR BRI s
on casleirthycadeay@biRe®.ri ng or heterocyclic ring may be
optionally substituted on carbon by one or nore R17;

ank’ aiddr épgether vaih thepyrisrdiag bpmdctOrwlwgh dhevitaae pitached foxpsa 5 or 6

T BN A T e
to thqoyyrln‘ﬁddiemdf fbmmga ®; vlwd%reim thér dyubae ‘Boraistoﬁd’feaésxﬂﬁng‘rb@yﬁldlﬁng may
car bogyclic r

i.ng eterocyclic rin
be fu%ﬁ?rcg? alisedgerash g5 whalgy g%@letbécypﬂ% Tipgirand eRen sp id carbocyclic ring
or hefe%o?d 1@rlﬁ% nay ®RS Yi@&{lﬁ/‘ dibsitlidd %ﬁr %M(B | e lolr Hﬂ)r@k” and wherein

rocycfic r|n be opti onal substituted
if said hetemeytlic mgeccmtammre N?i?mowtbdthmtre gen mhy ba oplnonally substituted

et er clic ri@Rg contains an -NH noiety that
bya%‘i"??(%%é%e(hﬁ?mb% optional |y substituted by a group
sekealdedl ths@mrRvith (hRyARAdIRS bbRIRIWEEL Melhrd Aeiched form a 5 or 6

pyri m di ne bond to which they are attached forma 5 or
mperae ptsbpe@lie sing ot heterasyelindnowhereinssaistnieg isdusedrig the pyrimidine of

fonnm ﬁ?u %nﬂl ?ﬁ%rgm sa V%liorcg?ﬁ]celgrég (gr ﬁe&gg%ycﬁfg ﬁn%lxlﬁz}eyn‘tge ca:}tlonally

substiteted ba ybon bylond @r iRye RE; ot whereld iy sid Bsteideytiedh contalns an
carbon_by one or npre RL7. R6 and R7 t oget her wit

-NH-gpeiels Batriregs npayche Qrtiopally eubstitiadhycr grorpselegrd ﬁ@m 1&

: LI.{%#?[ 7?%%?%%1?{;2% Wﬁﬁ@h{e 2%11(1)({ tf V%hla]jl they .are egtachfd forma5Soré6

membdipy cabotyalic Bingd-od hpx;zrdcml'd:i iy wherein said ring is fused to the pyrimidine of

form{},lgl _nol%{’i wﬁggl}néﬁ]ﬂoqaébdl n%/lﬁqj%[F 5@9 rsg,sfsql dﬁr@] pyg%n,q@ lgjel cl;lp%onally
substﬁut@d%n%m%%ﬁ'b?%gB?ni%}‘éRUO[ 2, 3-J] pyrimdinyl or
7, 8-, tettahydro-pyrido[ 3, 4-J]pyrimdinyl; and

Wﬂb iR’ dagathdyivoigtcihie @yrlmn@,lncra)/Wbeh eyl awen aﬂtdcjned form a bicyclic ring

B T, BT WS A
pyraz%lcg?: Z'r(g pirahidaiy dhRnbpa;4- dﬂ{ﬁrﬂnﬁdmgbj[ biAlsD @ydl]p?ﬁmldm%l 5,6,7,8-

t et rahy dro- pyri do[ 3 rimd
tetralp i BT 4SS BRI bt S il s P el gr dopr Bl nytcs d.6,7,5-

tetrak{xﬁﬂﬁhﬁ?xﬁ)g ﬁ*@g@ﬂ%ﬁﬁn %tvpl?erreﬁqﬁs&ﬁ btlcgr%hg ¥ih! %a‘} BL& opttlonally

orm qut naz

substitineé on Ec&;ban d} oyie bmnrbrmRV artd‘iwbe’rei[n%laiﬁ- 316, p;&auetrhldydwipyrldo [4,3-
| Hoyr azo

t hj d di
d]pyrgvmjaf13 L2 %ﬁr‘]af i 'n%[?éocﬂzy@meqlwqrﬁﬁﬂ Ryetrahygep-pyrido[3,4-

"]Pyr“ﬂﬁﬁ’?l F‘@q’eﬂ’f%%?ﬁ?’%%ed IR A T B

Itogetl‘ii:rdmtlj thg piyriingding to which they are attached form quinazolinyl,

B e T

pyrazolo[3,4-dJpyrimidinyl or pyrido[2,3-d]pyrimidinyl; and Wherein said quinazolinyl,

thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, 1H-
pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl may be optionally substituted on

carbon by one or more R'".
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R6 and R7 are independently selected from hydrogen,
hal o, nitro, cyano, am no, G -6alkyl,

WO @s08mBkyl ) ami no, iV,iV-(C 6al kyi)2amo, T- (BIHGB2004/004784
al kyl ) car banmoyl, G -6al koxyddr-bonyl or heterocyclyl;
wherein R6 and R7 independently of each other may be
OpR¢ %}VE?M e BRPEAdHNF 10 ﬁbﬁq{i'd%eﬁ,rl?al&rmt@@,rcﬁaﬁg; Rimino,
an e f d - NH

rein 1 f sal eterocyclyl” contains an

C1-cabyle¥-(Ci.dality Dainting deN-(Cayalkd opirioo Va((i yalkybearbamodd by
ro sel ected fr.om R16:. QF and R7 together, w,th
craflidbybon af feeBsniol wima i rts "M hebIRrMy el may be
optiofallfe SRAREAH QPE by 6nd driforR'8 ad WhefeiffEEaRY Iaflerocyclyl contains
het'erocyclic ring wherein said ri is fused to the

an -Ngy+ maieti that mitrogesy may he eptjonaiip éﬁ@ti%%@d@ astmipeclssivd drom R'S;
e e . 2Ry W fo .
S QR LRGPy o M e L PO

membaict cadobRty Glngloria NG Omemmbted beteeddyclid tingwiteiberid ring is fused
optionally substituted on carhon by one or nore R17;
to theypyrimtknediformulaADgwhercarthe fevhle bondspt dhmieailiag Rieyelig ting may

. . C i it -
e B S R0 TR 901k RS S ng
or hesebeelie dingmuay beyaptiogelly subatiintedChadddydn, by one or more RY; and wherein
.. JV-(C. 6a).kyl)am no, JV-(C. 6al kyl)carbanoyl .or .
i sagleBiey el b gPRtaih R N H 9 ok R R B B pPfignagfy substiuted
by a Bsgfepﬁaﬁrmanﬁe optionally substituted on carbon by

ne or npore R15; or R6 and R7 together with the

g

pyRf andiR haretindependenilpiiselacted prewsiregenabledCelala 5 or

N-CRa 88 ST Lo fpldPo CC ABF PR PR R ana ®
indeé]éihﬂﬂ?&tl}aof(da_}:h oBREmMABE %Eﬁo@@liy_@ubﬁftﬁt@@ 8 chi®ofi b @nebr more R';
eterocycljc ring rmé‘ e optionally substituted on
capnanshR otesetber with Ehepyyimidige hapd fywhich theygep atisbad fgpm a S or
| ect f . , . ' s
6 me%?ogﬁe? C%gbrﬂckgl?@ Hn%gélgl%?é}ﬁ%}gohlg ?@%%%?élg%ﬁ?/ lrgl:%qgg,}se&] td @ pyrimidine
of foptralayDasmdwhereBopidRYbETCOring brinit@iytyulicning may be optionally
I.V-nmet hyl -i V- propyl am ng; i V-ethyl carbanoyl,
Subsﬂ@ﬁﬁ’d%&&%‘?%’ot?'}y‘l’r}e ‘E_t%ﬁ)ﬂ: arbonyl , ~ but oxycar bonyl ,
TSP s A S RLPGRGLE) BT . i
cyansydisinb} methg], areticdainoo, bhylaneng rprom'ﬂa&nimﬁ?somnyjylmfaroei n
N TN R T
ethoh?ﬂﬁfoﬁ?% biokPedrBenyRhbIpheliie pyRoMIhfibrtpiRaAhe; wherein R® and R’

dattached forma bi‘cyclic ring selected from 5
indeprnidenathotf eagh othehiman bk dptomiliysubstitatied ph carbon by one or more R"’; and

el S0l -l STRAAS gy  rou st o

R pyrido[ 2, 3-d]pyrimdinyl, 5,6,7,8-
tetrapydroig)yrido[_df 3-d] pyrimdinyl, o
5, et K 3nd Rt gﬁt;aglf Ygltb%q Ryé{ngdgm éq-];vé},qh, thﬂ.d@rﬁ)apta@ed form a bicyclic

ring g%gcrtgd Bom! ﬁ%ﬁ%ﬁﬁ@l%@ﬁ%{%’hm%éﬂngy Eﬁi@ﬁﬁ?%&]pyﬁﬂmnﬂ, 1H-

eln sa cyclicr pt'ion
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 5,6,7,8-

tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidinyl or 5,6,7,8-

tetrahydro-pyrido[3,4-d]pyrimidinyl; and wherein said bicyclic ring may be optionally
substituted on carbon by one or more R'7; and wherein said 5,6,7,8-tetrahydro-pyrido[4,3-
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substituted on carbon by one or nore R17; and wherein
said 5,6,7,8-tetrahydro-pyrido[4,3-- 18 -
walk@gosgesili nyl , 5,6, 7, 8-tetrahydro-pyrido[ 2, 3- PCT/GB2004/004784
i]pyrimdinyl or 5,6,7,8-tetigahydro-pyrido[3, 4-
d] pyr| m di nyl may be optionally substituted on
e
dlpyrftat g’g’nde’n’cl Sodeailinkes %ﬁ%@%@%? 7B EkrdRf afy- gyndo[?’ 4
dlp yrhhﬁ]ﬁmfl n[@tﬁ&)dptlonﬁlyi‘gubmmlfed onetitiydeartyraogropp sqigdtahfmm,R

o S PGB B e o H GG iy s,
methgl O?Eﬁlg[arﬂlﬁé( ékspﬁﬁlnin%nﬂﬂ d(ebﬁ@emamsw ﬁx@tﬁéﬁy@ﬁb&gﬁﬂ by

ether with't
ethomanbnm;dlom butoayeanbartyl;t wissreiaRS aaﬂtRacmelﬂ@ﬂﬂV Of each other may be

OPUOP"m otlétlu%)éld’f‘@?rhoﬁ%é'[ Wlor%(ﬁlggho[ gl zyld] pyri mi di nyl ,

1T 10V 201 9d et vl IPtne b?‘hﬁﬁhdlﬁé tdd¥hich they are attached form
pyrido[ 2, 3- rimdin and wherein said

qumajpghmdzﬂiiqnnga 2- d%/ lejmd{ng zhlgl]lcﬂgﬁrdﬂpmmm;,dmyl thieno[3,4-d]pyrimidinyl,
1H—p%1%:§9 Ei%—ldiqyr%ﬁ) éma Bd}l?yPr %]}%H%%%in%d delnﬁ}()&ﬂe%lg 'sﬁmlqumazohnyl,
thienBp3;2- d}ﬁyﬁnﬁdﬂi@ﬂﬁeﬂﬁ[ﬂ Braabyﬂmdnt;& mmm@naﬂ]wrmamm tliék-ed

on carbon by or nor

pyragoiela petgBwmI e ar @Eﬂé@[Zf%%WHmlaﬂéﬂaYR‘ﬁ QR fopally pytsfigited on

- lp17 et hyl ami no, propyl ani no,
carb % ;%etﬁ%}car barmoyl , met hoxycarbonyl, ethoxycarbonyl

orRbartdoryara mhhpyﬂdenﬂim e¢ledted Rﬁndrydrdgén; finherp.cobdiemi brpmof methyl,

ey S35 Sl TR P A D bk SHBSLLL L, 8. 200, P

buto%%ﬁ gﬂ Wﬁelte?n OLEIRT B &fd@nﬁ’}t bB&0E @tﬂepﬁﬁ‘y be optionally substituted
I nazol'i nyl th| enof[ 3, 2 d] pyri m di nyl

onca:rhorebbo{nﬂ:@rdc}rpﬁ ;m di nyl, thi eno[ 3, 4- d] pyri m di nyl,

l[:)l)/{’r %ﬂ%ﬁg taé%{}‘?ﬁ ‘ﬁﬁhg%ﬁl)ﬂr}r’]rlglgaé \%h‘é’Plé;P fhey arg attached form
qum&hld)lhﬁﬁz ﬁhérmzi 2- dﬂﬁvrﬁiih@iriifl ?chiéh@[.\zra ﬂ][p%ﬁﬂdimyl thieno[3,4-d]pyrimidinyl,

t hi enoJ 2 ]pyrlm , _thien rimdinyl,

nyrdmpk)ézélrcﬂ][)yngnm@]l pypqulqj?.ﬁyd]pﬂpmldmyl and wherein said quinazolinyl,
. ' 2. 3-d )i [ t d
o 2SRRI 0 g e

pyrazdl6BpeaRefididingledrestidd[ 2 3-d]pyhmddimglemay babgtiomily sabstituted on
cyano, am no, ~Nal kyl, i V-(C 6all <yl)am no,
carbcpn/oyvpe(@m@fﬁm(w )2 anmo, iV-(C. 6 al kyl)carbamoyl, C

ﬁre k?ﬁd%%n&‘hﬂﬂ %El@ﬁt@& ¥ohYhydrdhar §i18, rﬁ"tr@ r@aﬁ{) amino,

epen ent eac er may be optiona

Ci. sﬁlcsklsM(Cu&eﬂoyl)amm@rJ%NF(bealkwﬂézannan éClRaKyl)aarﬁamhﬂs ein

BT T T TR N
opticHal lf %l%ﬂhft&%ﬁ Bﬁ@@n %oﬁ@oﬁﬁ&ews 126 &F eI Y daltl K& ocyclyl contains

pyr Ine bond to ich they are attached forma 6 L6,
an -Nidrineretydthetmibroggcinay be ppgor@dlyaubstmte@bm haipesglected from R™;

het erg 4 rein.

oyPt by e GecthErwR BrGrinfing plhdh ich 435ttt BsliEe gymo
mendbBRdrBRYLdIRGiHY Y3 b:€6 ﬁieﬁﬁ)efw}heterocychc ring wherein said ring is fused
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may

=

be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic ring

or heterocyclic ring may be optionally substituted on carbon by one or more R'7; and wherein
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be further delocalised across the whole of the

bi cyclic ring; and wherein said carbocyclic ring or
whedsnagoyxl i c ring may be optionally substit ut BCI/GB2004/004784

carbon by one or nore R17; ad wherein- 19 - if said

heterocyclic ring contains an -NH noi ety that

if saiESi ih%{e%?: h?“%?‘%}f%ﬂg hﬁgéifllé }{1802#2 g{ag gﬁéoggnmﬁlﬁg e%'bﬁ&ggllgxsyPstituted

by a groupele@efd dlokoRY; carbocyclyl or heterocyclyl; wherein
U8 PRLLGRRL Y, subst Liuted g capton. blyofe oo

carbocly'ékgftl Igﬁlfcé%) %Jl?it %?%eﬂ%ﬂgrg??ﬂy %ﬁ o?lglﬁln' %%Jcﬂtul’;ldfn carbon by one or

moresRY’ Emtda‘dhéramnf sead heteﬁcyclyl doptaimsr arCNIGahm%ythat/mgp génmay be
tionall toed on carbon by one or
Op“%ﬁ%n;%ggﬁ §r°§BIS E%P%ﬁq()c nalkyl; Ris selected
g RMiCsclb@bkapRMalo, &Y %a H{@ﬁly fvﬂié%lh iﬂlbma?)b@ lopHdmnally

NaUcoxy or heterocycl vvherel nif said
subsn@t@rmwb%bmmme&] NH- moi ety that nitrogen may

thlgg% Aég{nu(gr ted by a group sel ected from

rom C alkyl; and R24 is sel ected

ermlgsele@tb(ﬂ(ﬁ'bm(RQaﬂdaﬂoﬁz are i ndependent ly sel ected
f{/REg hydr ogen, hal o, al kyI i V- (G -6al kyl)

G5 selastry frpediabm iy groxgy C aﬂﬁwr@é%%@&wﬁ{}iaggm%‘? f said

el M STl 58 U s o

seleoﬂ)elfdﬁ%imam2 R7 toget her with the pyrimdine bond to
ey dforma50r 6 menber ed
caRbo‘é?QF?"Egl Wg‘5 taé‘flocycl ic ring wherein said
ri Rg41b§elE&§@ﬂoﬁ§CtJA yrimdine of formula (1); and

wherein said carbocycllc ring or heterocyclic ring may
beRSphd Bhatel ipdepehddnilyseledted iroonhysbyogdny halneCosallgbr e

N8RS M E pe DB S: G SRR ooyl féin R and 77

1ndeﬁéHd'eHﬂ1‘§flbf dach Bt tay iR Q')tpﬁﬂnzﬂ@r siaaﬁlt{@eéd @ﬁ%aﬂfon@kﬁe B2 Giore R";

erein if said heterocyclyl contains an -
m)DJeRy anchB¢ togpthenyyih th@agyr@@dwthoaﬁ £ Wiich ihest are att@‘éleéy”onn asor
6 me&ab%rétgcr %ﬁ&gfﬁl@%\%ﬁ%o ﬁ%xjjé}%hc%7 \ifl’?er A;E{dtrﬁlcéolg Th RS2 'pyrimidine
of foitilaQMa hy wheet dai ditetowmlic ﬂh@ Oﬂhélyrof)yrﬂwo{ngma}ebd?\’d}&lonally
R20 is selected from C Nalkyl; R19 is selected from
substigaytesl O@aab%%yowom?@r%owﬁewm wherein if said

heger QG¥EL¥A from halo, hydroxy, 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,

R is selected from halo, Cy.alkyl or C;.salkoxy; wherein R may be optionally
substituted on carbon by one or more R'%;

R is selected from Cy.galkyl;

RY is selected from halo, Cy.salkoxy or heterocyclyl; wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
R*: and

R?* is selected from Cy_galkyl.
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contains an -NH noiety that nitrogen may be

optionally substituted by a group selected from R24;
war@sBM33 s sel ected fromC Mal kyl.- 20 - R6 aPdI/RB2@m©04784

i ndependent |y sel ected fromgwydrogen, fluoro, chloro

bromo, nitro, cyano am no, methyl, nethylam no,

g#ﬁé}% ‘ﬂglh no lﬁgép%ﬁé{?@é' \%btﬂl/%ﬁﬁ’?‘{ %&?‘L%Hh B9oro, chloro, bromo, nitro,

cyanoJ MnBlohe il hﬁaﬁylbmmmbmgmm wpylammbhmympylbmm,,

utoxycarbonyl hoI|no yrrﬁlldln

dimetjyyl pairez %W‘EhYWeWTQPﬂaIRHIOaN oet #epdn H{OWC@S}P onylheh

ethox%qa?wg%(gigfcgﬁéﬁ J’e[%lﬁﬁlgcgl gi‘r%y%lgl?am ng Eﬁﬁﬂ %el‘%ﬁﬁRG and R’

mdepéﬁlie af é%h&iﬂlﬁ&trmdytﬁe&ﬂ)tmﬂalm siubstgatedb)yn car‘tgmdqyp)ns@lr ssred”;
from or R6 and R7 together

Whersii b DIHREYAATH e 6 SORERAIB AR EH PN ToEep Y e e from
RIS from qui nazol i nyl, thieno[3, 2-d] pyrimdinyl,
> thieno[ 2, 3-d] pyrimdinyl, IHpyrazol o‘Lhe L
3 of RALNY RY toggitrey ithtths pym@@hrxb-tqmyq:h yiargattached form a bicyclic

ring sp]égzt:eg%pé} 6u15]§1,£q¥1&8{n21q| r%# );ljp dhtiyl , thieno[2,3-d]pyrimidinyl, 1H-
- dinyl, 5,6,7,8-
pyrazglzogS 4 d%)}‘r?g{d?% qg{rég?MM I@%&ﬁnﬁd@?ﬂ p)h?c:ldr‘gl grcﬂyjlruﬁ[ inyl,

tetrah\yﬂmpmmdo@as di]pyruy@myé, %6 ,'|71,§-tﬁﬁ@yééo—gmlqiq{ﬁér%yynmld?nyl or5,6,7,8-
tetrahg %dlg)g‘}cg)t[gggﬁ%@%rg@%lyg ragﬁ 6\3{}?% ﬂ%‘i&gﬁ& Zlnig ‘ff}ﬁg H@‘Hf)’h@héflly
substfmtéd én %arlbgfl Irbg %g Pgn%ﬁ BI&j gm xahesrgiitmﬁ err? g;&%ptralwdro-pyndo [4,3-
d]pyramdmaﬁ 6.5 e o PRRLA SO AP i LB ergiol3 4
d]pyrg{nh mﬁmay@e%ﬂﬁ%r@ﬂ &bte tiroﬁrﬂ’ltfré) bgl }QXSQ}B Qéié’otecﬁﬂblﬁq{lg

di nyl
pige msemwd fosm ot hydmmy, ankino eﬁtlnmd?lélmmlyylmgmo phenyl,

R T E e T
by onélli)? Sldit T(t“e‘%e ¥etu{ 048 Plp@ﬂézfﬁygfnﬁy Be DpliSkdlIEbubstRife®on nitrogen

sel ecte rom fluoro, chloro, nethyl, mnethoxy,
byagbhpxq/lec:tedﬁnnph y; wherein RL7 may be opti onal ly

SRS LIS RO Lo B SR nBEy Rt 18 o goerein

may bSoRIn8aYy ‘§ﬁbsftlﬁﬁéﬁ 6111 SRb6h b WEH eaMoreFEThoxy,
plpera2|ny pyrrolidinyl or norpholino; and wherein

saRa ipsehested-fromimethyl; be optional |y substituted on

bt FalatHBy T "cel ected from methyl .

RY is selected from fluoro, hydroxy, methoxy, piperazinyl, pyrrolidinyl or
morpholino; and wherein said piperazinyl may be optionally substituted on nitrogen by a
group selected from R*;

R is selected from methyl; and

R* s selected from methyl.

R® and R’ are independently selected from hydrogen, fluoro, chloro, bromo, methyl,
ethylamino, propylamino, N-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or
butoxycarbonyl; wherein R® and R independently of each other may be optionally substituted

15
on carbon by one or more R™;



10

15

20

25

30

R6 and R7 are independently selected from hydrogen,
fluoro, chloro, brono, nethyl, ethylam no,
w@e@sph®ss no, i V-(ethyl)carbanoyl, nethoxycar bpeliGB2004/004784
et hoxycar bonyl or but oxycarppnyl; wherein R and R
i ndependently of each other may be optionally
sub titube r
ks osEBer BT st R T s Al fop)
quma@dlﬁlyﬁtﬂh@ﬁ(ﬁ[g Q-d]pyﬂmﬂﬂnﬂaﬁ@no[m d]pyrimidinyl, thieno[3,4- d]pynmldmyl

H—p;rgéae}g{g %d]pya]nﬁ;l}lrl{grga:y%% 2, 3t pljp?zn%t%n% dAcP Xfialarrglrg éarllc\{ quinazolinyl,
thlengrﬁ 2&%’]@%&1@&3 tﬂwﬁﬂ) ﬂfn{lé{ yP khieno[3,4- d]pyr1m1d1ny1 1H-

’pyr wherein sard

yraquml[inéeziq@yrnmkhnyl bi pym{o:Bz,Z—djﬂ)pymdmydi imay|be optionally substituted on
thieno[ 2, 3-d] p hm di nyl, thieno[3,4-d]pyrimdinyl,
carbop By oG PEFIOF W 8By ri mi di nyl or

Py g%[el%ct%d‘ﬂo?&/ ﬂh&?odhﬁﬁfbxymﬂﬁel%ﬂ ﬂpéﬂaﬁiﬁﬁl' byrrelidigyl drub@gholino;
on carbon by one or nore R ; rein RIS 1s gel ected
wherdin &1 fmbybe optidnally sxstityhd oy parbpm b}g pag pEppre R; and Whereln if said

vl FRUBESH e DAL R St g o o

seleci@BdophRei n i f said piperazinyl cont ains an - NH
moi ety 't hat nitrogen rmy be optlonally substi tuted by b
a RJY susslestaddiame fuprop phlpp methy}, methey @egtBerys emR may be
ar o thy yw.or ethoxy; wherein R17
OPUOH%@ §St6 {édé)rrwla ¥b%gb3'd Fi moggkoh carbon by one or nore
Wl%déﬁlfﬁ(ﬁhﬁﬁm from methyl; R19 is selected from

SR S B gt
if sald ep@ﬂaz‘? E%nt% Hgkn rNHr ect ed r b ma%'zﬁé‘ |obMona11'¥23ubst1tuted by a

group se 4 1is
group@lﬂﬁédeﬂorhrﬁi‘“namdt hyl. R6 and R7 are independently

selﬁcte fro hydro)a chl oro, bronmo or propyl am no;

whiar 8§ Feleste e gt dependently of each other may be

opké QAT afe %&Eﬁéﬂdeﬂf fgeleled:ﬁb ngdﬁ)geﬁ Nhl&H, Boh® diEopylamino;

wherein R15 i s sel ec from hydr ox or R6and(i?
WherbmgéﬁtdmdrR \Anddpem&@ﬂmqf ieaghgother m@y bmq;;&wnp}%wb&p@te on carbon by

one ‘ﬁi}%‘?rg%?ﬁ ‘%%_rregn% lsgéﬁeﬁtgd)ffof’f}(@fﬂ‘”&f sel ected from hal o,

| Vor R drid: Iﬁ’atbgeduar&am the py€infidink amyica nheyaare bivaghed form
6al kyl ) car bamoyl, iV,iV-(C 6 al kyi)2 carbanoyl or
qulna‘zelleylocycl yl; wherein RLO may be optionally

i Red i ERLABR IR Rahy R, MRS, LAY Nt

N, N- ((Ellt @n@ggm?my, (Dlesaﬁqahoydmmiﬂoy J\B(libsalkyh)nwluhnwl,a group
N,N- %(%‘1 6%1C:I<ty%20arl;a%10yl or heterocyclyl; wherein R may be optionally substituted on

carbon by one or more RY: and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R™,

R is selected from hydroxy, carboxy, Cialkoxy, N,N-(Ci.salkyl);amino or
heterocyclyl; wherein R'® may be optionally substituted on carbon by one or more RY; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R*.

R!%is selected from fluoro, hydroxy, carboxy, amino, methoxy, dimethylamino, N-

methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
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R10 is selected from hydroxy, carboxy, Q‘al koxy, or
het erocyclyl; wherein R10 may be optionally

wa@adpsoidoss ed on carbon by one or nore R19; andreiveBeion/004784
if said heterocyclyl contaifm®.an -NH npiety that
nitrogen may be optionally substituted by a group

N,N- aﬂ&%&s&b&m@b%@d%}g 8}1 S%é?xjﬁ%ﬁge& d%é{@g%ﬁr} X %h%rem R' may be
optioNaky hn}Hstlth et t‘qtb<iaﬂb§nme caﬁﬁdsmlldb and Wherem 1f sa1d p1peraz1ny1 contains
r
an NI GpieEY Tt EBPBATBHY b BRtaaly va%r{u"te@by o 1 prsleriegifiog .
moR Phekdieqed %ﬁr@ufbxl?l&rﬂwy mﬁg{;}é %H@Héﬁaﬁ%ed

on carbon by one’or nore R°9

» d1ethp;1aggn@mym@[hdmhmmmd or mtdrphnhmgt yhterean Rﬁ mepbe nptiaally

subst%g@%%tﬁlle% ao|§1I (Psnéglsry@tr% R ggﬁxs&y? uaﬁ%?;%'sg%%{n%ﬁgpﬁggyptmnally
subsﬂMuféﬁthltrb%éﬁ:tyIWé@ﬁ%Eélectgd gbhy®n no, pyrrolidinyl,
0 P

razin r nor pholinyl; wherein RIO may be
éﬁéﬁ We(%ﬁ@@thydmxydcaé @arr@&mxmyNon@hﬂerﬁry@rmng,

. aj opti onal .
O M TN T N —
substRiddion cagdondtyashefor amorbRef: and wheribexy pipsRERgkiay be optionally

hyl - T-ethyl am no, diethyl;am no,

substgytiege(glnlraw]gepkwagrﬁpgﬁlgcﬁ% "or norphol i no; wher ein

R];QM@Q/IQQ gllnq@gll substltut ed on carbon by one or
rii% X e(pg e|¥ sai d pi perazinyl may be

@mmld:cye(hﬁrbmthtalm hedtopy, cariocpdghorthetaogyichdpwhat@® 'éehay be

: optmfl?lgrn?vﬁg 1 te cipoq?aalgs{f;xl be gcijpr%g)af . orr;thy girag Pfél@@?%gf};és Se(teelrggytcfy? contains

an -NM&h&iety tﬁéﬁng)i%ent}ﬁa}ﬂﬁé otitaklly s%&}ﬁﬁﬁé& 15'} §grrogg ?5@9 BroRYR2.

one or nore : wherein if said
cdhf a3 selecier ﬁ‘NH-ﬂUﬁtﬂ aygroxihenyt, ptpgmm’yh)pyhehdmyl or morpholino;

Wher%? %il.aﬂl% (Q\ée%fglaal yr qytg% 8. cgr ou S)ggxle %ghaz)%?f{hp an wgerem if said

piperpiifgroaaiaing an -PY-rdieti tht! nﬂ%gd@iﬁﬁ@h@i otRna M SIRtRdd a group
% be gptionally substituted on carbon by one or nore
selectd Gromy Ry -wherein i f sai d pi perazinyl contains an - NH

1@ e S ituted b
DTt R ABCT B B GO GRE Wbr TR pi b ptphatly
substmuted:oﬁahﬁmmby onber giore RE7 may be opt i onal ly
tit arbon by one or npre R19. R17 is
Zé% ﬂ%ﬁqm%&%c 18%419 sredhylymethoxy onetherss yvhsrein R' may be
opuoﬁmogaxsutmﬁro%learb%%ym &%&pgmna' ly substituted on

car,bon by one or nore is selected fromC .
alRy iis sekzedi fsors €healkdd from net hyl |

R? is selected from methyl.

R is selected from halo, Ci.¢alkoxy or heterocyclyl; wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
R*,

R" is selected from fluoro, methoxy, piperazinyl, pyrrolidinyl or morpholino; wherein
if said piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from R**.

R" is selected from hydroxy or C.¢alkoxy.

R" is selected from hydroxy or methoxy.
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R19 is selected fromhalo, C - alkoxy or heterocyclyl;
wherein if said heterocyclyl contains an -NH noiety
WO bas/omosy ogen nmay be optionally substituted bRCHGBR@U004784
selected fromR24. R19 is s@Bected from fluoro,
met hoxy, piperazinyl, pyrrolidinyl or morpholino;
WI@”%{élécfedsj?dlﬂCH%ﬂRﬂaZ' nyl contains an -NH noiety
t azt nitrogen may be optionally substituted by a group
s&émwdmmthﬁlg is sel ected from hydroxy or
Cral ﬁ R19 is selected from hydroxy or methoxy.- 23
- R qr selected fromC alkyl. R4 is selected from
msﬂhy)l_. n=.n=0 n=1 . Therefore in a further
aspect of the invention there is provided a conpound
ofn £dr nul a (1) (as depicted herein above) wherein: A

Bl AR B o Rl oo of ol
1) (a@@bﬂﬁ@ﬁéﬁ,hefeu{@ovﬁabvkyneirﬁ am no, C 6a| kyl S(0) a wherein
ais 0 or car&ocyclyl wherein Rl may be optionally

subdt ¢ fiseddoBds car bon by one or nmore R; R2 is

e%ﬁ,%t(?g bt Seker % jein R2 may be optionally
ute arbo % ne or nore RRis selected

f rRhiskalected lﬁnom bydr@e‘mﬂfyalkyir CwhadlroxiynNVR/- fﬁmyﬁaﬂ@l)gammo

ar. bon

BN R L0 E R R0 55 RS it on

Carb&p@s&gaﬂ&& @ al kyl ; vvhere| n said opt| onal
su stltuents are sel ected rom one or
oy |

and
R7R hiseclenigd St Ensalkylsehese Pohe ﬁ@ﬁéﬂﬂégﬁ ﬁ“bsl‘;ﬂ&}t%d on carbon by
nitro,igyano, amno, C alkyl, iV-(C 6 al kyl)am no,
one Ot OCRs 'k v) 2 amino, iV-(C alkyl)carbanoyl, C
al Rbxyereclamm dilohitrer OcmtityY bt CyduicoaiynwR6reanR® Ry be optionally
i ndependent|y of each other may be optionally
subsgmmqmwwwr&qrme& sone or nore R15; and wherein

i f R&ﬁlh%poegteg’r ocyclyl contains

R’ is hydrogen or optionally substituted Ci.¢alkyl; wherein said optional substituents
are selected from one or more R';

R® and R are independently selected from hydrogen, halo, nitro, cyano, amino,
C1.salkyl, N-(Cy.salkyl)amino, N,N-(Ci.salkyl),amino, N~(C;.¢alkyl)carbamoyl,
C1.¢alkoxycarbonyl or heterocyclyl; wherein R® and R’ independently of each other may be
optionally substituted on carbon by one or more R'; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'S;

or R® and R” together with the pyrimidine bond to which they are attached form a 6
membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fused
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may
be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic ring
or heterocyclic ring may be optionally substituted on carbon by one or more RY; and wherein
if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from R';

R® is selected from halo or carbocyclyl;
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an -NH noiety that nitrogen nay be optionally
substituted by a group selected fromR ; or R6 and RY

wo ogsi®s3 Wi th the pyrimdi ne bond to whi ch t hrgT/&Be004/004784
attached forma 6 nenbered-garbocyclic ring or a 5 or
6 nenbered heterocyclic ring wherein said ring 'S

SSC g (gj?fl%‘lﬁ] res tf‘lrr?gggl%:@ﬁl c r| n EYIH; ::C)ge

N,N- (Uf%ilhﬁlbzaﬁﬁﬂl@(alsalkad)ywmﬁs SNi(Beeatihd)cerbafnoyhe bi cyclic
rin and wherein said carbocyclig

N.N-(Ress élrha@om SrcetragCIs LophsEmaR | Wﬂé’ﬁ’%ﬂ’? albsuppfituted on
arboﬁlaoyg e y 099 RO Enmgre&%saﬂrhgte%@'l Borlthin$ &h ONH- moiety that

Ic ring contains an -N noi ety t hat
nitrogentmagenoptivpalhe substituteddhyt y goub sellectad ﬁﬁnb& a group

sel gctvgqfro&n RﬁS1 R8 is selected fromhal o or
0420 R10 is selected from hal o, hydroxy,

‘?sxééec?é@fﬁﬁnh daykoxy, jV,JV-(C_6 alkyl) am no, C

aI anoy amno, iV-(C 6 al kyl)carbarmyl |V I V-
6aRRyd seikmdﬁawm;hhloohyclmmeramy@lqusa akB 6N @Wﬁ%@

carbo&&@yﬁxx&e@%ﬂw Yl fxegrteﬁ o %y (r:elbcgﬂ%o %1%?@{‘5 W% by one or

more'T@P eind Wikkdin if %[@Wﬁoaﬁﬂyl%nfaﬁﬁsl &HNH-yn@HﬂyS:hattmﬂr@énhyay be
Toup selected fromR2 : RL2 s selected from hal o;
0pt10m $®S§@@&Y@gmﬁbﬁ¢1?ﬁ}@#5??1RFé15 is selected from

a]%‘ear‘%%de é)(r%%q\gkg@# C al koxy, carbocyclyl or

R15 may be opti onal lRi
SURS'tié gamai fomhald) Gﬁlsaﬁlgylmtnéjlgalknxy aviRidn Rahmaywhe pptionally
if said heterocyclyl i ains an -NH noiety that
Sube#ﬁlteﬂd@éi‘%ﬂ?Pé‘)bykf@eé’ﬁﬁoéﬁ 'y substituted by a group

sekfsq% gge&éf@?l@@ha s selected from C "al kyl ; R17

is selecte C’ ~Nal kyl or C ”~al koxy; wherei_ n_ .
RIRrinyel btedfroindral, Ihydmub,s(ﬂn delkow ovheteraeyayl; byd wheredy if said

; R18 | elect from C al kano
hetefgaéﬂtcé’ataﬂl?sc% dn"lﬁ‘;ygg%twtm%né’i‘%’k@é‘y Pg%"hﬁli‘fl %“bé‘?;% dfv.a group
1 M&Mwel nif said heterocyclyl contains an -NH
seie nol ety t Hat nitrogen may be optional ly substituted by
a B? asnpelscébclaﬁt)mdilf-eﬂw R24; R20 is selected fromC

ph r rh%éeelﬁ? F%Jgf’mscg‘cﬁggﬁfgﬁ?;o;naﬁ t ﬁlel;glof ; and.n . ora
n=0orl.

or a pharmaceutically acceptable salt thereof;
with the proviso that said compound is not:
5-bromo-N*~(5-methyl-1H-pyrazol-3 —y1)-N2-[1-(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
5-chloro-N*~(5-methyl-1H-pyrazol-3-y1)-N*-[1-(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
5-bromo-N>-[1-(3-methyl-5-isoxazolyl)ethyl] -N*-(5-methyl-1H-pyrazol-3-yl)-2,4-
pyrimidinediamine;
5-ch10ro-N2-[1-(3—methyl-5-isoxazolyl)ethyl]-N4—(5-methyl-1H-pyrazol-3-yl)-2,4-
pyrimidinediamine;
5 —bromo—N4-(5-methy1-1H-pyrazol—3-yl)—N2-[1-(3—pyridiny1)propy1] -2,4-pyrimidinediamine;
5-chloro-N*-(5-methyl-1H-pyrazol-3-y1)-N>-[1-(3-pyridiny])propyl]-2,4-pyrimidinediamine;
5-chloro-N*-(5-methyl-1H-pyrazol-3 —yl)-NZ—[l -(3-pyridinyl)ethyl]-2,4-pyrimidinediamine;
5-bromo-N*-(5-methyl-1H-pyrazol-3-y1)-N-[1-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; or
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with the proviso that said conpound is not: 5-brono-N
-(5-nethyl -1 H pyrazol -3-yl)-N
WO poos00py/ri di nyl ) propyl]-2,4-pyrim di nedi am nBCT/GB2004/004784
5-chloro-N - (5-net hyl -1 H pynsgzol -3-yl)-N
-[I-(2-pyridinyl)propyl]-2,4-pyrimdinedi arri ne;

_broﬁtogﬁﬁg@ﬁ%é‘payp Lgﬁ@@g B %{2 3 3%/%%1 hetiild 2 rimidinediamine.

5-Tietafore-idla-futhdr s paet bf]’[he %v@ﬁ&ﬂﬂmkqis)mbhﬁé% a bbmpound of formula
| razol - 3-yl)-2, 4- pyrimdi nedi am ne;
@) (ag&wgﬁéﬁ%%em(@o WO pyrazol - 3-y1) - N

- [A 1s(3aiR¢t batiday! ) propyl ] - 2, 4- pyri mi di nedi ani ne;
5-chl oro-N - (5-net hyl -1 Hpyrazol -3-yl)-N
[Ring @ipyaﬂbdtyvh’l)qmﬂlewydc]yem,4 pyri nm di nedi ani ne;

B B GRSl o iR iy Daamino,

C1cafy 1B ONByR¥reif 2-i8B0R ¥hrbb razol -3-yl)-N
16aﬁ?;lg-((?Bm;z;yrrlldl r{yl )et h é_&cg)u yr| m di nedi am ne; or- 25

_ip pederied\fr |wheH:1n &/ m@z/d:pe.c@tlynglly\subsumted on carbon by
topyr i di nyI )et hyl ] -2, 4- pyri m di nedi am ne.
Oneorl'hlé?éeﬁore in a further aspect of the invention there

| Ris satedetiframtmaittsloat; &kory) a (1) (as depicted
her4e| n above) wherein: Ais a direct bond; Ring Cis
P§$0r heterocyclyl ; Rl is selected from

h%@l ng(%?%% or %Jtﬂgl}%llya%bgﬁ% or . Mgf g?h%ré?‘*l §M@pﬂgﬂaﬁ] Qubstituents

are sedatarich@d ohe ormGré RI‘kyl ; wher e n R2 may be optionally

S PR, g

N- (Clhs‘é%%ﬁﬂm M(@l%awgea}g@rﬁoﬂ lor €0 LA1REB)chiboR P Shbteit RYakd R

wherein said opt’l onal substitue fs are
mdepslede@tiy eﬁ edohaythermeasobe Mmalmsubsmn@lrml @fbarlsy one or more R'’;

B L 5 o I S B gt
6 memB&tk exp6a/cHe E*ME Jor %@f&yﬂlﬁ@ng’iﬂﬁeﬁﬁ danrieReRdadlty tef p;/ynmldlne

each ot her e optionally substituted on carbon
of forgwéda d}; ane Nélems saig rcanhecm IR of bgetdereligdingmalide optionally

Subst%%gaﬁ%gérggnggggocyml\gp h they are attached forma 5 or

I'cring or heterocyclic ring

wirdf su iselesid dronh hgdrosy fodfrely | O dalk@xpyN AN CliakyDfamino or
for (L); @nd wherei n_said carbocyclic_ring or
heterggyply PR T My breptierally subwivaed on seiber by onear are hydroxy or

C1_6a1f<9'£}k3 ‘Qﬂd ke R £ Ui dREG o1 contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R*;

R is selected from hydroxy;

R" is selected from halo, hydroxy, 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?’;

R is selected from halo, Cyalkyl or Cy.galkoxy; wherein R" may be optionally
substituted on carbon by one or more R19; wherein RY is selected from halo, C;alkoxy or
heterocyclyl; wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R**;

R is selected from Ci.salkyl;
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R10 is selected from hydroxy, carboxy, C “al koxy, or
het erocyclyl; wherein R10 may be optionally

W@ wshitss ed on carbon by one or nore hydroxy BCT/GB2004/004784
eal koxy; and wherein if saiggheterocyclyl contains an
-NH noiety that nitrogen may be optionally

S bsltsltgg&]eaﬁr#}]ém%&ljp elected from R20; Rl4 is

et 5 is selected from hal o,
hydzr@)asm car bocyclyl or heterocyclyl; wherein RL5 may
be opti onaIIy substituted on carbon by one or nore

or a pharmaceptigalin agespiablersali Siesefet er ocycl yl “contains an - N4

with tﬁf@ l%t\/}lsottﬂeﬂtsalrcllctoéq?)g g%&be optl onal Iy substituted by

roup selecte R17 is selected from hal o,

-brmﬁ‘o ’hﬁ‘L(PSwhethyl G- _p@@dzl@bXW;l) WhET-€- pmynwpngqepmnmmeﬁlamme
5- cmqrg-?\?edsé%% x il siraar 5y DT BN P e michnediamine;
-brofﬁ@@f | t r o I;ﬁ!{ﬁ;)g%iiggﬁby i (§ 9%%9§p@ﬁ¥1]ﬁ&—pﬂhﬁﬁﬂedlamme

aIIy substituted by a group
5- chlcgal\ée(ﬁeuemybm@mzomm}ig éb(?epywnﬂ)mpyl]él%wnmldmdlannne

d f d
S-chIgifaY HaCBGEVE HoPY B bbb e i BBy By TR iy Bfighhediamine
5-broRbAVL @%E’Jh?I—lH%ﬂy@az@PB@?JNa-[l-%3-@%dm§1')@chﬂﬂﬂ2 Abyrimidinediamine; or

- (5- et hyl -1 H pyrazol

5-bromp{N c@-mwhm;mngpbéwl} %[hr(%)wnﬁmm)ﬁbnlﬂarﬁ -pimidinediamine.
) E?‘Qllfg&g >1/1L\Ia P?%jr S ltFl% %ﬁ%&}{ ﬂl:rér{eé/]% kecglil%er% anceo;mpound of formula

@ (aﬁdel@idﬂéﬁ)héﬂem(aﬁovdj&tﬂ%ydm H pyrazol -3-yl)-N
2-11-(3- rKlgl di nyl ) propyl] -2,4-pyrim di nedi am ne;
5 A RghseNbends . et hyl - 1 H pyrazol -3-yl)- N

ﬁ(ﬁr}éé@ﬁﬂhﬁn@ %h%)ﬂh@mqyﬂt%??oal yrl m di n?ﬁll am ne;

[RI i ﬁ:—lq:o:jlﬂfd ﬁimm)hb'mghy,lrﬂletﬁyléfeiby]' nsmpmpbrh dibatyil e fluoromethyl,
I
Cyclopg O A ST O 3PP SRR SR Yo

dlmetﬁ’%l%ﬁf@hﬁth Bid Bt P¥loptdpypyr azol -3-yl ) - N
2-pyridinyl)ét hyI 2Z, 4-pyrim di nedi ani ne.

Tﬁe isefedeoged from maﬁhsﬂlﬁhylasﬁhwromﬂhyh bydrayynethpln cathexymethyl,
r.oVvi d.of f cte
e B e GRE PR Rome By Tk P tust R PR g 1
carboRuH] 2- dhﬁétﬁil&(l'nmo@ﬁfyl anlethgfwnﬁﬁ@éthﬂ/l ad@ﬂarﬂu&oﬁieﬂh L @ -methyl-N-
from hydr ogen, th i sopropyl, -
(2-methoRylED BRI %-;D%ﬂméhﬁdp?% (Frbyigppcye ﬂﬁym]eﬁﬁtlh?o@’
L L T
dimethylcarbamoyl)ethyl, 2-morpholinoethyl, 2-pyrrolidin-1-ylethyl or 2-(1-methylpiperazin-
4-yDethyl, 1-methyl-2-hydroxyethyl;

R3 is selected from fluoro, nitro, trifluoromethyl or methoxy;

R* is hydrogen;

R’ is hydrogen, methyl or 2-hydroxyethyl;

RS and R’ are independently selected from hydrogen, fluoro, chloro, bromo, nitro,
cyano, amino, methyl, methylamino, ethylamino, propylamino, isopropylamino,
dimethylamino, N-methyl-N-propylamino, N-ethylcarbamoyl, methoxycarbonyl,
ethoxycarbonyl, butoxycarbonyl, morpholino, pyrrolidinyl or piperazinyl; wherein RCand R’

independently of each other may be optionally substituted on carbon by one or more R'; and
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R2 is selected fromnethyl, ethyl, trifluoronethyl,
hydr oxynet hyl , car boxynet hyl, am nonet hyl
woreaosoxpset hyl , nor phol i nonet hyl , 1- hydr oxyet hp¢T/GB2004/004784
2- hydroxy ethyl, 1- carboxyethyl,
2-di net hyl am noet hyl , 2-di et hyl am noet hyl,

wher?%_es%@]‘[ﬁ 'gé)zrgz:ﬂ%l%%yal?né & gi\(/’- nﬁ% Msgh%/?d\)m rr%l%rﬁ %Tn by a group selected from
RS ' - (2- hydroxyet hyl )anmo] et hyl , 2-( -
En(e éhﬁmgg%ﬁgr%ﬁi'@g rpéy{r]l@pﬁ% which they are attached form a bicyclic

ring %déc%d@{)@hﬁﬁé%&;ﬁ/{ygﬁﬁwb% fﬁgj%i@%%?%lﬁf?&RJ[i,QQﬁfa}H—thidinyl, 1H-

pyrro pl peraznt

pyrazbly(B)Medlpytimidinylpthinmiof 24-dhebmbmiityhyilyridsg,3-d lpyeinedingl 5,6,7.8-

R i P T o 7
tetralﬁ?fa%-ﬁgﬁaé r4i6¢?!] SRARAEN hyd wRLeR Al Bit /MG B8LPe opl)tionally

, brono, njtro, cyano, am no, met hyl,
substitetedydnarairtom, byetrieydr arire &, '; pné pieesin sred Siosbiaiahy diermsido[4,3-

di net hy ] | V: met hyil =,JV-.pr opvl.an no . )
B 80 Bl S, BRSO 7 ssgy-pyrides
dlpy B S%yIGas PRy tionay Ritatituiel orPyitrogtd b @ytouprselected from R'S;

pi perazinyl; wherein R6 and R7 independent|y of egch

ot Reris pelgctebiromt v Mydraxybanneuethery, direthplarming, PosRy

[ mr ; - - .
po B iy Sl LRSS L BRIBAO RAc 5 caron
by ofid GMMBER " pandRehesin siRd plsegetifng mayi teroptioralpysubstitiedent wtrogen
whi ch they are_gttached forma bicyclic ring selected
by a grgim sglerctsd Ao Ry, t hi eno[ 3, 2- d] pyri mi di nyl
t hy 2 r4L &6 nyl , | Hpyrazol of
3, 5%%‘5‘??‘%%%‘?&1’?%. enol 3, 4-d] pyri mi di nyl , .
pyRi de f&eGedifrpyrfiuniralichidrp, BetByly n@thoxy, ethoxy or propoxy; wherein R

trah - i.do[ 4, 3-d i m dinyl., .
may §S gpGoit SuEHFEoR RS ST SIS i nyt or 56,7, 5
tegnsqg_ggg&adpwn%g@m- cT| pyrimdinyl; and wherein said

bi C¥C| Ic ring maybé optionally substituted on carbon
byR&rie Sdrsctnd)?re ro.hydrasye methoxg apiperazinyl, pyrrolidinyl or

7, 8-tetrahydr.o-pyri. 4. 3- My Nelle .
morpiofing? g5 R G e e LM ffteg on irogen by
groug,sélezte&ﬁtoﬁikﬁhydr o-pyrido[3,4- i]pyrimdinyl maybe

optipnal |y substituted on nitrogen by a group sel ected
f r Bm irsglectrd Gopsmetdyct ed from fluoro, hydroxy, anino,

et fory L EAY ABbOD, Phenyl . pyrrol Ldinyl.

pi perazinyl or norphdlino; wherein R15 may be
ophi=0et 1;y substituted on carbon by one or nore R19;

or 2 BBEEPRLCEl BieRPbISEERB e o oup sel ected f1om R
oo 8 oA | ok, ethoxy or _pr opoxy:
5-brownedN+G-Rathyl-1H-pyrazol-3-yl)-N*-[1-(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
5—chloro-N4—(5-methyl-1H-pyrazol-3-yl)-Nz-[l-(2-pyridiny1)propy1]-2,4-pyrimidinediamine;
5-bromo—N4-(5—methy1-1H-pyrazol—3—yl)-N2-[1-(3-pyridiny1)propy1]-2,4—pyrimidinediamine;
5-chloro-N*-(5-methyl-1H-pyrazol-3-y1)-N*-[ 1-(3-pyridinyl)propyl]-2,4-pyrimidinediamine;
5-chloro-N*-(5-methyl-1H-pyrazol-3-y1)-N-[ 1-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine;
5-bromo-N*-(5-methyl-1H-pyrazol-3 -yl)-NZ-[l-(3-pyridiny1)ethyl] -2, 4-pyrimidinediamine; or
5-bromo-N*-(5-methyl-1H-pyrazol-3-yl) N%[1-(2-pyridinyl)ethyl]-2,4-pyrimidinediamine.
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may be optionally substituted on carbon by one or nore
R19; R18 is selected fromacetyl; R19 is selected from
wo basoeo3hydr oxy, net hoxy, piperazinyl, pyrrol Pdi/apkooaio4784
nor phol i no; and wherei n sai-ggpi perazi nyl may be
optionally substituted on nitrogen by a group sel ected

; :%%% n %%ﬁﬁhér a%ﬁ%c? %i ﬁ% oii&eglrtri]gg%é?é( s Fgﬁ]je{i ﬁ 0851&)8&%(?(%5 formula
@ (aadelﬁpﬁeéhbmusa?dotve)hhmeﬁf:; with the proviso that said

ound nguf 5- brono-N
Sr?efhﬁ%ﬂ P pyrazol -3-yl)-N
[ﬂ{m? Bbhérﬂ’g%ﬂ&&ﬁ?%ﬂj ]-2, 4-pyrindi nedi an ne;

or o- 1I—I—pyrazo| 3-yl)-N

- [RYi6 Selpsted fomytiy)doogemy tiethd], £ilpy,rtinityl] methioay; dimethylamino,
met hyl -1 H pyrazol - 3-yl)-N

methy][tl'luoeg%%}?}?rép I Ypropyl -2, 4- pyri m di nedi ani ne;

5 Ehls@élect&hﬁéénﬁ@m ¥ lethyoPi6 - Fibbelt R may bo optionll
- (3-pyridinyl )gr gp)}'ﬁb 5 1%6%%'/“ hetoa K may. ﬁé)p ionally

2-11
substgutsHon carbii by Snget mpire REY%; pyr azol - 3-yl ) - N

et h 2. 4-pyri m di nedi am ne;
5%%%‘%6‘??‘ ‘3‘%@‘%‘1’{%% »QEBW%& “3-yl)-N
[R“ 1@3ymgé@i nyl )et hyl ] -2, 4- pyri m di nedi am ne; or
nmo- N - (5- net hyl - H-pyrazol 3-yl)-N
2 Ifllsbzdrﬁﬁ?f}@ﬁﬁrh)’@pﬁyq?qiyz 4-pyri m dmedi ani ne - 28 -
T 7 r t
| g@«%g,\% é%ﬂla@}géﬁﬂe}l%}ﬁ gelg(ﬁgtffgzr)% fydfo%%l f'{ﬁ/ h?(ﬂ'o ﬁl‘g{n% methyl,
ethylhmmeg progblaindgo, \Ah&itl@l}t:arb%moql anadhaschrbbayid ethRWIQrKBnyBor

butoﬁ@@%pylo{gp%?;in r&éwndeg@?l%%f%é&lﬂg{h%ﬁ%h%g rggtg onally substituted
on ca'i‘i%dw gr{yd;nggre@ytl opropyl; R2 is selected from nethyl,

hyl I_sopropyl ; V\herel n R2 may be optionally
s uhﬂi |atndﬂ?é dogmther avithothe pyrioidinoto winick theyGire RBached form

B R T R
lH-p?faQolb EleaaReentinyt éﬁﬁk}ﬂ'ﬁfofﬂﬁd']ﬁfﬂn‘ﬁﬁﬂfﬂ ;1] Wﬁelréiﬁ k#d quinazolinyl,

| oro, brono, rreth | am no, propyl am no,

thlenpw v éhawm)@aylbﬁnm[ 3TfEPﬁ@R5d@ad,ﬁbwyO [3, 4t nyxigs dingb A
pyraz%ﬁoé%ﬂ cﬁﬁ%&%{g@?ﬁ 36@ px%@?[g%aﬁﬂpymg d lanngrt nde 10ndﬁy sub%tl‘m{ed on
carbon by one or more R'’; '

R is selected from hydroxy, carboxy, methoxy, N-methyl-N-ethylamino,
diethylamino, pyrrolidin-1-yl, piperazin-1-yl or morpholino; wherein R'® may be optionally
substituted on carbon by one or more hydroxy or methoxy; and wherein said piperazinyl may
be optionally substituted on nitrogen by a group selected from R*;

R is selected from fluoro, hydroxy, phenyl, piperazinyl, pyrrolidinyl or morpholino;
wherein R"> may be optionally substituted on carbon by one or more R'%; and wherein if said
piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R?;

R' is selected from fluoro, chloro, methyl, methoxy or ethoxy; wherein R}’ may be

optionally substituted on carbon by one or more R'’;
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on carbon by one or nore R15; or R6 and R7 together
with the pyrimdine to which they are attached form
weeiosazmBs nyl, thieno[ 3, 2-d] pyrimdinyl, PCT/GB2004/004784
thi eno[ 2, 3-d] pyrimidinyl, thpeno[3,4-d]pyrim dinyl,
l'i f-pyrazol o[ 3, 4-d] pyri m di nyl or
gﬁ;{ﬂ?‘ g;(z)%ch@dé&%{ Hug]ﬁ)gl ;_xaia%g?r:é‘%ﬁgl? hgrlﬁfi’diﬂyl or morpholino; wherein
if said Elip%fa@hl%l orfijiny bh ANHE flety tHat g0k dhag bpyptionadiyrsybstituted by a
| Hoyr azol oaﬁ?, 4-d] pyri mdinyl or
grourpsqﬁqﬂ@{b@?l‘sé%y ;pyri mdi nyl may be optionally substituted
on,Bar more R17; R10 is selected from
h_%résxs ?&{:ar%‘gﬁ%&ﬁn‘& hoxy, iV-nethyl- f-ethyl anino,
di Y hydeterradofromynietoylj di n- 1-yl, pi perazin-1-yl or
rmrEhoI i no; wherein R10O may be optionally substituted
orilcé)_r%dm by one or nore hydroxy or nethoxy; and
or a JABLSIDiS Ay RLRSNI@ZANNkreBRY be optional Iy substituted
on nitrogen by a group selected fromR20; R15 is
sePatitidar faluemnof theovapiableyeroups wontpined yi forpiugreda)yiraps follows. Such
pyrrolidinyl, or norphaling;: wh i L .
valod5 ey, e PP RE o b b e ao B Ve opgpmbodiments
defin®8 He fefird of heré@bfei per azi nyl contains an - NH
nol ety that nitrogen nay be optionally substituted b

a raguldiisinakerabodiment thopresqat mvietigepiayideg acpappund having a

f ro, chl or |, t t hoxy; wherein R17
fmrﬁﬁaa & 6?@?@ rafg?\fe;}g lt%%%lg i {Lﬁat\te]“gg%ﬁ Bé%‘? bon by one or nore

R1fy an a%fﬁitiolnBIl&nb@dilﬁl_eiéﬁhé Ipﬂ:sént dmehtiompoyides hlvomppund having a

pi perazinyl, pyrrolidin r rphol i no; wherein if
formyksi (8) 95 prottad iaﬁ?/‘l'e ‘E]é???lé‘idks (gr?ag’ﬁll—l- moi ety that nitrogen

may. he . ' : I

o AR AL bz iy Ak i enog RIS BRkBnd h e o
formi (1)l as revidd abovls whereim RihiaCosryeloalkyll | y accept abl e

It th f i i |
c ol an diomnl eEPIImEny Phpreart e tigh prwidtsaipr ot fhiine o
fonngga%/glﬁ.eas UsEid 2H6! §haBRITENS LeE®)OM, LO(=EMO O, [Ote0)NHCH;,

itions, clainms or enbodi nents defined

-C(=NECHYe f-6(<0 BYH By A T@INHSQ.Glfs, &trPINIBHQ4Ph, or Cy.qalkyl

o ST RSP S5 SED BEBYAER o SR s

subsHBHENGRh BORFbcytle 0T, st bptiaialle Rhiewinmred tvithetepoasknt

I nvention provides a conpound having a fornula (la). a
r et areatidithenad emhedigient @gggesent inventiog provides a comp(oun havgmg a

formula (Ia) as recited above wherein R*is F, Cl, Br, I, CFs.

In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein R* is H or optionally substituted C.salkyl.

In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein R’isH.

In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein. R®is H, F, Cl, Br, I, CF3, Cy.¢ alkyl, OCy¢alkyl, or
C(=0)OC;.¢alkyl.

In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein. R’is H, F, Cl, Br, I, CF3, Ci.¢ alkyl, OCy.¢alkyl, or
C(=0)0Cy.galkyl.



10

15

20

25

30

In an additional enbodi nent the present invention

provi des a conpound having a fornmula (la) as recited
wabwsme4oberein RL is C 6 cycloal kyl. In an addPCT/cB2a004/004784

enbodi nent the present invesdgon provides a compound

having a formula (la) as recited above wherein R2 is

) =, SO o i

formubt (ﬂa))realreqlteslubeva whireinh R and R’Ghicoma@tion fdrat zefl.twyplhcmyl which is

optichty sty €l Foonbal i enlbolr sl QTR

adg 4d ARdiorRMBAHbdRRA thD BriERIRMntioN YEVIARD JnPsuAeRadng a

conpound havi ng a fornula (la) as recited above
fo ®)i a3 regdted abeye ‘@hereBrR and RCAn compingfon it 4 fsed S-membered

nmbodi nment the sent inventiaon i.d anpou
hete A ey et St ong o ity B o8 S 4 RO BOPHF e 2
nitrogén Sphis@nal shmlﬁatbﬁlb lof Un@ebgen afidll kidfur dtoman addi ti onal
enbodi nent the present invention provides a conpound

hailn #padditinahempodimgnt the presentiveniips PEOViRS Aejompryngd Baving a

formy}ao@%} da@ @e%ﬁ'aﬁb@ %erﬁmnmmtcgﬁlbﬂfaﬁﬁxg ?(Snglsyﬁlggcll {S-(éﬁgsmbered

es a conpoun aving a for
hetemlanmthngehamngl% ldast dﬂ,e nﬁrogéln orBne sulfur@foms, dlukyd mofdGhan 2
. al kXI , ng/ (zi\ di ti onal enbodi nent
nitrogfy tﬁ@éé)é AU TR aRos 8ﬁ1 artfﬁﬂea 8ad { spdweAOMd havi ng a

f OII{T&H @ddﬁtﬁo’fﬁal @ﬁb&ﬁﬁiehﬁﬂe @%@é’r{f} 1%‘1@%?1‘0\3?68 a%ohﬁpoﬁnd ﬂvmg a
form@ta (-Ia)las r@mteel@tlova ‘ahabmenbodl me’nt t he present | nvent i on

v.i des C und having a fornmula (la) as recited
ooV AiAsTer ROk

&R and R7 in conbination forma fused

ph@qybswﬁyphgbﬁﬁ@@&ypnalIy substituted with F, d, Br,
al kyl . alkylOCH . In an addltlonal

e’rrﬁom@cmﬁiydpﬂk}.’]pﬁe%ﬁh i nventi on provi des a conmpound
Rt B O - OpBLEE S O S oIS B Gso.cis

C=ORNHESOAR !T@(#@)NHSQZHhaw O,aiityl bphciallgrabdiitited9ah -OH, -NHCH;,
one sul fur ato ut ng more than 2 nitrogen atons or

-N(CHagoy hetgrocKels 9% C@p etli@fﬁﬂ@fl%@é’élrsuhﬁ&utfdmm lmteraﬂtsalﬁ on (p-sgppine
qﬁuﬁgﬁ gﬂggﬁhmpgggﬂagﬁg& clkhe present invention provides a

oun aving a mila (la) as recited above
vvnR i If) REBr AgCIR/ NI, NG&LHDH;?@CEB (1gratiyd, OUsealkyl;

6- red het omat i havi ng at | east one
i rdW“BﬂﬁggﬂLﬂﬁnggb ﬂg%ut no nore than 2

n'Rfﬁﬂ@ﬂn%kﬁﬂﬁdBﬁm%ﬁﬁHkﬁ@ﬁ4ﬁk9ms or 1 nitrogen and 1
sulfur atom I[n an additional  énbodi ment the present

i nRéand Bnarnsrindapgedently selagtod framh &siFn §1,8Br, I, CF3, Cy6 alkyl, OC,.salkyl,

or C(=0)0OC;.¢alkyl.

In an additional embodiment the present invention provides a compound having a
formula (Ja) as recited above wherein:

A is a valence bond;

C is Cs.paryl, Cs.oheteroaryl,

R!is Cs.¢cycloalkyl;

R? is -C(=0)OH, -C(=0)OCHs, -C(=0)NHCHj, -C(=0)N(CHj),, -C(=0)NHSO,CHs,
C(=0O)NHSO,CF3, C(=O)NHSO,Ph, or Cy_4alkyl optionally substituted with —OH,- NHCHj, -
N(CHs)2, morpholine, piperazine, pytroline or C,_sether optionally substituted with
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formula (la) as recited above wherein: Ais a val ence

bond; Cis Cs.garyl, Cs.gheteroaryl; RLis C3 6
waeyoboaoByl , Cs.garyl; R2 is -C(=0 OH, -C(=0 QBET/GB2004/004784

-QEONHCH , -Q=ON(CH) , -BEO NHSO CH , C(=0) NHSO CF

, @O NHSO Ph, or .alkyl optionally substituted with

i br C, DRtifE BtisHaly QlibsEtutdd &ithghorpholine,
mo1p%c§1?lle,o%1gﬂ5ll(a"5i ¢, RyLiattie br helige eptisilagy p

tltuted with heterocycle or optionally
piperazi¥s pytroliregl wi t h heterocycle; R3is F, d, Br, |, CF

NH s,. , .Od. alkyl; R4 is H, or
E%'lgﬁaq: g&ﬁpﬁjbﬁf% alkyl; RS is H, or
opgtiiemal Iy substituted C . . 4al kyl ; R6 and R7 are
mdependently selected from H, Br, I, CF, C

F
alRyis H, QIC1 aﬂmQIOPtlmalb(SﬂbEt@@edWéﬂhkﬁH I'n an additional
Odl t n V. r &V
TR s bR RS L RBR 2, BLOY B ORI
OC.. \éﬁdyence bond, Cis GCs. gheteroaryl Rl is C.

cycloalkyl; R2 is -QOOH, - O
@@N@d}{loya em@alwmg% E}’_’)@mll% t‘,’g: g@‘@’%ﬁé&‘a"mg a
Bh naIIy substituted with -OH, -
fonmll\]"qﬁg‘??s 1-%“ W%rghol i ne, piperazine, pyrroline or
C A% #tdleicedphdpnal |y substituted with- 31 - ,
mor phol i ne, pi perazine, pyrroline or 2-5 optionally
subéthenyled with ror phol i ne, piperazine, R3is F, d,
Bry! ; RAis H R5is Ff,or C. alkyl
opt| gngﬁ%ggzbstltut ed with -OH_ R6 and R7 are
rﬂ?@péhddhyll aptivehlbsubstitatedrwithtOF, O, Br, |, CF3,
aI v rﬁcf: fl kyl. In an additional embodi ment t he
pft’ efit¥on provi des a conpound having a forml a
(Ima@strﬁ-gH,ed above wherein: Ais a val ence bond;

R® and R’ are independently selected from: H, F, Cl, Br, I, CFs, C1.6 alkyl, or
OC.¢alkyl.

In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein:

A is a valence bond;

C is Cs.garyl, Csgheteroaryl;

R} is Cs.scycloalkyl, Cs.oaryl;

R? is -C(=0)OH, -C(=0)OCHs, -C(=0)NHCHj3, -C(=0)N(CHa)», -C(=0)NHSO,CHs,
C(=0)NHSO,CF3, C(=O)NHSO,Ph, or Cy.4alkyl optionally substituted with —~OH, -NHCHj,
-N(CHsz),, heterocycle or Cy.sether optionally substituted with heterocycle or Cy.samine
optionally substituted with heterocycle;

R%is F, CL Br, I, CF3, NH,, NO,, OH, OCF;, Cy.6 alkyl, OCy.6 alkyl;

R*is H, or optionally substituted Ci4alkyl;

R’ is H, or optionally substituted Cyalkyl;

R® and R’ in combination form a fused phenyl, which is optionally substituted with
CHs;, OCH; F, CL Br, I or OC1.30CH; or R® and R’ in combination form a fused 5 or

6-membered heteroaromatic ring having 1 or 2 nitrogen atoms or 1 sulfur atom.
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Cis phenyl; Rl is cyclopropyl; R2 is C “al kyl

optionally substituted with -OH R3is F O, Br, or I;
WR400a/0800RS are H, R6 and R7 are independentl|y B&l/est@d/004784

from H F, d, Br, |, CF ;32-alkyl, or C. alkyl. In

an addi tional enbodi nent the present invention

PR YA d@cﬁti@na& @ﬁib@di.ﬂﬁanm el p€sedt hoEMondrovidgs BSomsstintédving a
above wherein: Ais a valence bond; Cis 5-9

formuts (akasaeeitpdgbovRivbereiie . cycloal kyl, C aryl; R2 is

Q= -C(=0)OCH , -C(=O)NHCH , -C(=O)N(CH ) ,
é@%‘%‘é‘&%ﬂfﬁ (=0 Nﬁ(SO )CF (=0 Nﬁ(SO )Ph,( or)C al kyl
Ot is@ahtyy, Csubsttidattled with -OH -NHCH , -N(CH) |,

hetiergocycle or C .sether optionally substituted with
hét % Ge¢droallyl,c . 5anine optional Iy substituted with

LSSk ey, B MM CERE Ubimsosr,

, Or op stitute
C(=0)HHEPhCF RE (=6 MHE0,Bintdr €hatlkyl aptibsallst substitu@dvaittcyOH,-REHCHs, -

d R7.in conbination farma_.fused phenyl, which,is
N(CH ooy e SUBEARE PIEOUPS f Cpieihcpppiigratiyjsublghiied wiih o

morphSHeOpipBaz B! VRlo1inR of @TABRE ook MuBstiite & &/ifh Brpholine,
6-me gred het'eroaromatic ring having 1 or 2 nitrogen
piperagionpyoolide;sul fur atom- 32 - In an additi onal

enxadi t i nvention provides a conpound
h;%ilﬁg’ngﬂﬁa&mbﬁg&?és recited above wherein: Ais a
vat'geere bond; Cis C _9 heteroaryl; Rl is C3 6
cycloalkyl; R2is -C(=0 OH, -CCcO OCH , -C(=0) NHCH,
- @ HefiNech-jalkyl optiey BHpeE¥EPNGEECF , CC=0) NHSO
Prkéoe{nd%7'in ?Lllﬁginaﬁgﬁ FQAL fded 5!1 Gt @ %E&na’lﬁ’s’ubstlmlwith
, - norpholrne, piperazine yrroline or et her
CH;, QUH-ORAC], BrSWr0C {40@H; vi R andR Tih ebinbinatiph fiersa fised 5-membered
pyrroline or optionally substit L[I ed wi th norpholine,
heteroaromatic ring having 2 nitrogenatoms or 1 sulfur atom.
In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein:
A is a valence bond;
C is phenyl;
R! is cyclopropyl;
R? is C;4alkyl optionally substituted with -OH;
R*is F, Cl, Br, or I; |
R* and R® are H;
R® and R in combination form a fused phenyl, which is optionally substituted with
CH3 or OCH3.
In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein:
A is a valence bond;
C is phenyl;
R! is cyclopropyl;
R? is Cy4alkyl optionally substituted with -OH;
R*isF, ClL, Br, or I;
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pi perazine, pyrroline; R3is F, d, Br, I, CF OH OCCF
i RA is H R is H or optionally substituted with

WO gis/0R®3BaNd R7 in conbination forma fused phreliGB2004/004784
which is optionally substitujsed with CH, OCH, F, d,
Br, I or OC OCH or R6 and R7 in conbi natlon forma
fuse ﬂ%g‘@fared heteroaromatic ring having 2 nitrogen
atj%rr%ldglr{ dl fur atom In an additional enbodi nent

t hR® prdeR eintcotnbwertioh dornps Gwed SSm@mbQBDbetsrbalvvdtitding having 2
| a). as recited above wherein: A is a val ence

mtm%%‘rﬂom&q(é SHAEHIM. R1 is cyclopropyl: R2 is G -4al kyl
OpAH&m@h é%nfb%@ﬁﬁén?s%f%ge vgﬁtﬂ?)'xqi] %vsFTth' F@odirﬁ’é'nts relate to
l; an n co orma

are i natTon
comrfoullaéédofpﬂnanylla (Dvanid ¢Fa) iand ot ltcobmﬁﬁ@rsmmkwm: ebmpouwndstofEimula (1)
. t I d t the pr
are s this i SR abo DR B P PR (O TBIRIBOL fompuligla)

r el s Bl h
ELG 200 S B 15RO R g s oy on

of thcgEb@mplp&p@@{pharmhceu@allmcpgtaﬂe salt theBrofor 1;- 33 - R4
n conbhi nat a fuse

iRl bl e e w0l £ clitBiiong o fgrmuta

M, ooa phamdcéwcaay a68epRB daltah@boe fhedé ANk dREmbRE
i nvention are as %Dol | ows. These enbodi ments relate to

c oy ddiiogal enghadiment the prgsrint {nvantiemprovides 8 cemppend of formula
o, oygﬁgﬁ?ﬁﬁaggltﬂg:t eirg nggé;&%g%h?‘}éoff ?olrrn % tiulz ?rrlaglpﬁag L gf Et{ %%dlcament
for umnphmmﬁﬂamxfn dfOTrmabawt}I a) I n anot her aspect of t he

p[[speagf@@ 1t10n£)1re(131§ber Emegnt(%}?engr%gerﬁ? 1SnV%I1t1<§nh§rolvEl\é§ 2 tcén%gofnd of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the treatment or prophylaxis of cancer.

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

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 or prophylaxis of cancers (solid tumors and leukemia),

fibroproliferative and differentiative disorders, psoriasis, theumatoid arthritis, Kaposi’s

sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial

‘restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular

diseases with retinal vessel proliferation in a warm-blooded animal such as man.

In an additional embodiment the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the production of an anti-proliferative effect.

In an additional embodiment the present invention provides a method of inhibiting Trk
activity comprising administering to a host in need of such treatment a therapeutically

effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.
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of the Exanples or a pharnaceutically acceptable salt
thereof. In an additional enbodi nent the present

WO pasf0g908h provi des a conmpound of formula (1), PCI/G82004/004784
pharmaceutical |y acceptablesgalt thereof, for use as a
rredi canent. In an additional enbodi nent the present

; EI'V ent i @B’t E%]gw d %Sélggrétggg&%ge%g ngern{ ﬁ &%krfdeg %a.)g}etlﬁcfdeﬁr the treatment

of cahf¥@ cHR ?ﬁﬁﬁg tallfngniGtbrife RO aAERed b sudisteeatmertigherapeutically
i nhi bition of Trk activi té I n an, addi ti onal

effectivit @mpquf atonEpered efformplad B PoRPRHBRFeHically aesrpighisalt thereof.

of . for
R
or pr6ﬁlfy13.#ﬁ§oﬂ“ ¢antfeconipeRingeidinigiktefing p hi}drweluscaﬂy affectiee ambymt of a
an addi tional_enbodi nent the prese S&lp\t/ent ion
I

compeugd iofl Exptla dhPo ReRTBRCRIEA RGPS
p hﬁlr Jﬁaéﬂaﬁdnﬁﬁérh% ﬁtpcﬁépf'egerﬁ %Jenh&? pRRAdest aQﬁetH&Ffdr fhe treatment

t he manuf acture 0 cament for use in the
or propledsxieof canters ﬁstﬂxelrtumnrsamvl/dmmemla)oﬂ@@pmhfﬁatlv% ushdifferentiative

. n. In an ddltlona ? t he resent |nven{ on
disorgF P 9SS BB GT pifrsoch e pngomt St A chronte
nephp(ﬁﬁfﬂ"i@sc Qﬁth&ﬁe{ b¥heRERRIsBDherf tdstdnbsik SRt oimnfine @sRades, acute and

t he manufacture of a nedicament for use in the

chronic éaflanematiar, bonogisgdsescins! astilag diseases “(1@16?111@?1 asek Rrolifepation in a

: warna—%god)ﬁné Fniﬂnag é%%o rg{?alé{ go&xgpa sﬁnV ea ﬁils%i i P%&ﬁ&%%‘ﬁcmg ¢ffect1ve

amoS@of BmpbaeNBNBanR, (I)&Qlat;ﬁlaﬁﬂzd:eﬁﬁéabllyl accepeqie smtalhhneeﬁ
at heronn, atherosclerosis, arteri al restfﬂso& S

aulmodmaddiéons] emhedimentibe Peeserdn g PEOVIdRs 2dRsHhed gproducing an
antl-gl%ﬁﬁer?ﬁvc‘ e%‘? 1@@@21819 b R B? gﬁg Shcl'ad fat 8h F}l@@ﬁ of B %Eatment

era I'n a warm ani mal such as man.
whicArcoapdiséd dlﬁh&hlSﬁHiihgdd) s d tininiad an) effsctivie ammopahof ocompound of formula

provi des a cqppound (1), or a
@, %W@?P’P%b’l %?C%%tg aébt{h@reg It thereof, for use in
£ SRR ?‘Eﬁbe&nﬁn{‘ﬁg ;pﬁ%&?criﬁvén@ﬁ)n ?B?@vﬁlé% dpHrmaceutical

productlon of an anti ferative effect I'n an

compnthuindn mmqinsalgmcbmpmmdtotﬁ éorpn%ﬂhtonarphgnnac@ntuml]@\ap@@gabée salt

hod, of Jnh|b|t|n Trk act.ivit
en G i A BB e Sl e SRR BB o exivent
they é&P@d&lﬂl&?&'l E])flb@(ﬁlfﬂ%ﬁi 1h¥ Prexemufventibn preaageisidraiceutical
~fornmula (1), or a pharmaceutically acceptabl e salt

compmmmomprsmg a Wmm‘\médxﬁ if@mnwa(l) SFiscaRerafeuticdly seeaptaple salt
ventd r oV FRpt

theret?g 8%? Vﬁ@? @S lle% One RinTs eglrtlf:%ﬁ %%Q%&E % il dﬁ@‘féﬁt Qyexcipient for

use iil.tﬁé‘lnﬂﬁtﬁﬁémrkaachhﬁy apeuti cal I y effective anount of a

conpound_of fornula , or a pharmaceut.ical l
ac &J@am adylidongd, Pmbpﬁl@re@bzhe PrEfeRirDRion; PERL e%%’&?‘ﬁféﬁ{lcal
oom%)gsgté 1 ot sn’x% 8&%%/@&d%?%¢'gﬁ g@er CJh%p X %cg:htﬁ%ﬂ@l acceptable salt

thercaﬂmogethéxe\mtm gt lradtlbae phanicanichly adfcepiablevarréampdihientodr excipient for

nmpound of fornmula (1) or a pharmaceutically
use %E%Bﬁ%eét fC¥her eof .

In an additional embodiment the present invention provides a pharmaceutical
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for

use in the treatment or prophylaxis of cancer.
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In an additional enbodi nent the present invention

provides a nethod for the treatnent or prophylaxis of
w@a0vspu®3y sol i d tunors and | eukem a), PCT/GB2004/004784

fibroproliferative and diff.ggentiative disorders,

psori asi s, rheumat oi d art hritis, Kaposi's sarcons,

h ] chronic _n 1.h

a?ﬁ grﬁ % rgfg%gﬁ%lher oscC er 03| %resegf F%/F%gc{h 1? ¢ dgﬁ%ghamaceumal

comp@lg]tlon compasidg aeafpsundeliotmala e b Ophamatddtienlipidcepable salt
%@sea es. and ocul ar di seases wth retinal vessel
fhefeﬁfs et Withghleapt enepkiarmaseeinally agqspiabie eander, dduemh Ar excipient for

use it BSRfchBhdhd of‘félr'?)'h)_p% 5{% ro'f?ﬁi}c@rrs &ﬁgﬂ?ﬁ&%&r}ﬂg@ﬂ{eﬁi&f EokopFoliferative

anount o
and doffieremteatiere tisoadelry pamm delimatodd lirt}tritsg Kaposilssa®bma, haemangioma,

ad onal nmbo t he prese i nvent ] rovi des a
ac“teﬁ@gﬁﬁ%? S%RWH} 15y 2 RFTOLe Pthfﬁoé‘F P“foé’rsa‘ifﬁi ?3—15 8psis,jagtosmmune

disea¥@! foub 2RI AL HTBImmAHINbLAR: (TBAsesiandBeREr leea%k’é:anth retinal
treat nent which conprises admnistering to sald ani rraf

vessehprodifidrateon.ve anmount of a conmpound of fornul a (I) or a

OB TR R R Frl Bubad v Econ Py fBorauicel

‘ comﬂéhl@bfm&ﬁ ﬁmﬁgh c@ﬁi@i@@ﬁd bf RANEIRD! biSd PithraCANRAUNSLObtable salt

formul a % phar maceut i cal | y acceptabl e salt
therepf; tqgsther wi @éiqﬂétronmmnn%ﬁcemt@égy afeptablearartiere dil waph pr grcipient for

t C
use n?félg%?é ona?n Sﬁ%ﬂ fgﬁ{ 1'0?1 (% gtmperffeés ei%l;%, \!vgrrr {oo(c)l%cp %rprgal %}lgg ag man.
pHannadéitibvhal@mbodipaithd s eﬁoﬁmmtsdmoaldemb@np&nﬂfof formula
ceutically acceptahble

f orpul a (ljZ?’ or a %gfrng
(@), of pepaBRCCYSERY ATreriaPlasalitharenfstor gpreindhe mbakition pf:“énlq agtivity.
a [
£ PR B Ao kAT Ben P BB el L bord3fuldbe formula
(D, oeapbatimaentticele agrepmblet salt mh/aemﬂ fon upy mvthel @satment or prophylaxis of
61}ghar maceuti cal conposition conprising a conpound of
CaCHyvrmula (1), or a pharmaceutically acceptable salt
t NRLe aliditibRa hibditédt %@ﬂreéeﬁ@ﬁ%elﬂﬂﬁl IHB%HE@Q Esthp&ildl of the
acceptable carrier, diluent or excipient for use in
formyla &) ereephamaceyticalsnasseptable salhtharkdf tfoowssl in drbiogimenttof cancer in

h resent jnvention provides a pharmaceuti cal
:awaé%ﬁlggg?ch%wafcgﬁglafﬂagg a conpound of fornmula (lI), or a

phanfeaditibhd mbodasa Maktensalkbntidhireeides 4 68BPARI of the
with at | east one pharmaceutically acceptable carrier,

formylp (D epita lﬁ%ar@%aquﬁpé aqeeptalle salf thereb fo¥ esetinde trestment or
prop}gﬁn%(g%‘é@ nc%ﬁ%eﬁ 0 118 H6s:and ?e%ke?la e @%ﬁ dérﬁt%aelnd differentiative

present I nven
disor¢drs peedasis, Fheaimatddpdiititis, Kaposrpatcohaghaentmgivmt) dcné and chronic
armaceutical!;/ acceptable _salt

formul a (| or.a
nephiog s 1ieras %?mgﬁq%rﬁﬂétarqe@%!sr@stwwp R iR disgrsy acute and
chrorﬁ'&ﬁ@lﬁﬁxﬁﬁlu%nOt?d'rfe'cﬁé'easég'ahii‘ %5\11&110({1 B¥&IWiE Rt E esﬂﬁ?rdlfferaﬁon ina

the treatment or prophylaxis of cancers
warmalidodegangmilapch s aoprol i ferative and di ff er ent iative
ggﬁ g% %&5 i R%@S o ggll;l[%lt tﬁehpergsré%% 1(1)1|vgntfa()rntpr}(r)\lntdé:ss d co go%%ld'o% formula
(I), or a pharmaceutically acceptable salt thereof, for use in the production of an anti-
proliferative effect.
Where the inhibition of Trk activity is referred to particularly this refers to the

inhibition of TrkB activity.
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acute and chroni c nephropat hi es, atheroma,

at herosclerosis, arterial restenosis, autoinmune
walr@sas®wsy acute and chronic inflammation, bonBCT/GB2004/004784

di seases and ocul ar di seaseggwith retinal vesse

proliferation. In an additional enbodi ment the present

| RO R0 B ANAES, ApRRGIRSEULL 3l BOIBAR! b irly it refers o
the ﬁéﬂlﬁéﬂ@(@ﬁ?ﬁpﬁﬂhkﬂ) tsRppRipts cander, hidlomafhephiogeltdiat pancreatic,
ea

W th at [east one pharpaceutically acceptable carrier,
cervignl cansst. cHHngsBEMEIL AEUTPBlasigry, kaposis Sat5PHa RMRTIBR CRficeRPreast

At . ! to . ]
cancdl K rBE] conBlebloliaeh; bt GBI 1Y Qe - non small
cell himpventéraiNSOULaY) stelsnaaloeiidong canetr (SQLA) gasric) ganoer, bead and neck
phar maceutically acceptahle salt thereof, fqQr use in
cancqr IRl ARgsT yBIRbEnasTIPRKASEER QIS of H}%fe bl pherel ervous
systeﬁln’ﬂg%aﬁ{a} fib36arBERS SIY odtEOSBRLIRANVREOYirHSady GPERAUB Grostate
of formula (1), or a pharnaceutically acceptable salt )
cancdrhieragldftionf moreusaeti¢ularishié refesao BERIC, NS shidreptaleander, ovarian
cancer.. In an additi | enbodi nent, the present
cancst A 0r B SR 4 RIS ATGr e HE EPGPR SRy Rypsigt
cancdphar maceutical |y acceptable salt thereof, for use in

the treatnment of cancer in a warmblooded ani mal such |
asinparadditionalrenzhedimeny g presand ivenien preuidey & prasess for preparing a

i nventi.on, proyvi .
compgiF Ak HERRCH 3 D oS RRUA Phic} 1 8r A BpaeBerlchiy Rlccprable
salt thdreoftwigiah pRidkss@onprioghy| axi s of cancers (solid tunors
and | eukem a), fibroproliferative and differentiative
di sor@érs, psoriasis, rheumatoid arthritis, Kgposi's
;grco , q§$nang@pﬁa, acute and chroni c nephr ¢pat hgres,
her os@ NS, arterial rest S N /N\
aut o nune di seases, |acuiNgl and EBENJHOE i nf | Frmat|i on, NH
bon¥-dizdeases and di seases wti™r et i Nal _wesse)== ‘
prolifleration in a“~har QIooded ani mal such ay manRa4 n
an addiltional enmbodi nen®'t he present inventiogy
provi des a conpound of formula (1), or a
pharmaceutically acceptable salt -thereof, for use in
the production of an antiproliferative effect. Were

the inhibition of TrFsactivity is referred to r7
pagticularly this ref

ers to the inhibition of TrkB H
activigy.- 36 - WheHN bR’ tr eahmentieer prd e~ N
& iN referred tlo, particularby it refilers fo i]:;<NH

r eat nMor pr o!! | axi s) of oesophagealN.¢ er,

‘el N, t ocel | ul ahcreatic, cervical cancerR4 1
ew'ngs RuWnDUK, neur ol OImR, kaposi s sar congs _MNyvarran
cahcer, brea®t cancer,>col orectal cancer, pr8stat

cancer, bl adder cancer, nelanoma, |ung cancer - nQn

smal | R}

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

of

Process a) reaction of a pyrimidine of formula (II):



cell lung cancer (NSCLC), and small cell |ung cancer
(SCLC), gastric cancer, head and neck cancer, renal

w@ 28049033 ynphonma, | eukaem a, tunours of the cROL/GBR004/004784
and peripheral nervous system. nel anoma, fibrosarconma
and osteosarcoma. More particularly it refers to
prostate cancer. In additiaon, nore particularly it
refers to SCLC, NSCLC, colffectal cancer, ovarian

cancer and / or breasj® cancer. {In a further aspect it
refers to hornone re 0 ostate cancer. In an
addi ti onal enbodi ment t ke pré¢sent invention provides a

process for preparing aNcoppdbund of structural formula
(1) as clainmed in claim1l gr a pharmaceutical
acceptabl e salt thereof fy ch ocess conprises: HN
+ Bt NN EEOHR RlL R7 HRH UOH, HOC T NH In a
further aspect of the presentl i nvention providesa
process for preparinga conpognd of fornmula (1)or a
pharmaceutically acceptable galt thereof which process
(wherein variabl e groups ar W1l ess ot herw se
speci fi ed, as definedin for RP),conpri ses of :
Process a) reaction of a p) di neof forrmula (I1):-
37 - (RBX (H) wherein L is a displaceable group; with
an pyrazole amne of forrmul @I§lI11): NHRL (II11) or

Wherlglrn C?ssaS dig lage%g'ﬁ:tglr(r)] ;%Vi&ly an prgradzlo c alglfnefo E‘g{‘unlu{ila &h\{) - R H
H,N N
—~ N\
o
R4 R
5 (IIm)

or

Process b) reacting a pyrimidine of formula (IV):

R7
R N
B /N\NH
YR
R4 1
R
L
av)
10  wherein L is a displaceable group; with a compound of formula (V):
H 2
RS/N\(R
A
R,
\))

Process c) reacting a compound of formula (VI):
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15

R " TRARLL (IV) wherein L is a displaceabl e group;
with a conpound of formula (V): HA (V) Process c¢)

WO e@sigegs a conpound of fornmula (VI):
conpound of forrmula (M1):248. HNX () (VII) wherein
X is an oxygen atomand q is 1; or X is a nitrogen
atomand g is 2; and I%fmerei ach R20 i ndependently
represents a C -6al kyt2g p; or Process reacting a
conpound of formula (MI1): R R RL JEt A(VIIl) wth
hydrazi ne; or and ther it necessary: i)
converting a conpound thg formula (1) into another
compound of the formula (I)Aii) renoving any
protecting groups;

®R?),

with a compound of formula (VII):

6 H
R NN,
LNH
20 R4 Rl

®™),

(VID

wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each

R* independently represents a Cy-salkyl group; or

Process d) reacting a compound of formula (VIII):

z

N\( S
s N R?
R

A
R%),

(VIII)
with hydrazine; or
and thereafter if necessary:
i) converting a compound of the formula () into another compound of the formula (I);
ii) removing any pfotecting groups;
iii) forming a pharmaceutically acceptable salt.

L is a displaceable group, suitable values for L are for example, a halo or

- 38 - (WQT/GBRIV4A04784



iii) formng a pharmaceutically acceptable salt. L is

a displ aceabl e group, suitable values for L are for
wez@sph®3ss a hal o or- 39 - sul phonyl oxy group, POT/GB2004/004784

exanpl e a chloro, bronp, netjgmnesul phonyl oxy or

t ol uene- 4- sul phonyl oxy group. Specific reaction

solp AR PG, K xR A0S G PRBE SRR By BT
tolummélnmlpifonybxmg‘rmlp(l 1) may be reacted toget her a) in

sence of sui tab e sol vent, for exanple a
Sleﬁ% Slgatogconditiogs fr dhe %hﬁ)vsma@%ms a4 ehiodlowst hanol

Pmcefs cbut APt fRfin R b 26:BY tﬁ) DA5R6R Qﬁné e Ebrﬁﬁné QRS e

or i'V-nethyl pyrrolid-2-one, ptlona

1Badpdégﬁﬁms of a suitable acid for exanple an inorganic
huric acid, or

ac: such as or.i cid or S
iR of 4 Sl SUvee B cxaelecy IotoneoRp & actereagn
alcoh’:bl S&Uhta%@tlfanbﬁdﬂ But@fol &) ar@ﬂ@m%hc ﬁy@ﬁﬂ&%@&ﬁ@heas i mbieor N-methyl
rangg fromO C to refl ux, Eartlcu arly reflux; or b)

pyrrQlisiZene opheaally iBtlehpigbence ohalsuitablesacid for eeamp&plaa nscurganlc acid

suct Pyt Rtie of ot gt or AR SR af 854t AR formic

acid (UreSsefisse Qéwfsadci@dmam AERiRERurelifl iR rakéd BH°6ab Y&k,
for exanple an aromatic sol vent such as tol uene,

partigidprhereglugrorxy| ene, with a suitable base for exanple an
[ X aesi.um car onat n_ofga

b) o e e o OB PR R e e 7215
J. Ama Ghéind. 35¢.£119, 84851 JSURH Cern., 62 1568 and 6066) for example in the presence

af bi s( di phennghosé?ihl no) -bmapht hyl and at a
of p %ﬁ%‘ﬁ@r%@@% 11} 541 et for @mrmaleta@ agangtic ojyephsugh s toluene,

r
benzgls dr 15168 Hh Bafdple B S R BRALEARER A0 Geh s cossion
carbafatef arramorganid bdsg smidasqmmsmndt-buitoﬁdé nnltl@edlérwénca Bﬂa suitable ligand
e rcipal Ly ai l ounds, or t

such é? nghlé{mheﬁ%@snmrt@r i ﬁ@ﬁ %rhie%ﬁ aa*?@l’?ﬁa@ﬁ%’rne@e Fpge from 25
to go8¢andard processes known in the art. Process b)

Compounds of fornula (1V) and formula (V) nmay be
r eByrineidirtes g€ thecformuid ¢I1) ixag bs prepacsdrudtdridapsto desawd §i ned

in Process a). Conpounds the formula (1V) may be
prepareekaccordi ng to Sclg/ 2:x2 40 -
6 R
R N L 1/ nBuOH, 110°C
| + = D
NN
e ®),
L
(ITa) (IIb)
Scheme 1

Pyrazole amines of formula (II) and compound of formula (I1a) and (IIb) are
commercially available compounds, or they are known in the literature, or they are prepared
by standard processes known in the art.

Process b) ~ Compounds of formula (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:



R7 RL O) Et N, THF orEtOH L Schene 2 Conpounds of the
formula (V) are commercially avail abl e conpounds, or
W0 b@y/oag083 known in the literature, or they areP@Qr/eparaio4784

by standard processes knownggn the art. Process c) nay
conveniently be carried out in a suitable solvent such

as f-nethyl pyrrolidinone ﬁg\]buﬁ\?ml at a tenperature

in the range frBh 100-200°€~¥n WaErticular in the

range from,250-170 The reagtHon is preferably
conducted i €sence ofRa s®!t abl e baggysuch as,

for exanple, m met hoxide-—or—poet-assi um car bonat e.

Conpounds of Nhe-Mrnul a ) A pr epar ed
according to Schene 3: Na}é?f,\-”/NDEEFAr VI) NH 80C cJ- RX

(Via) (VIb) Schegnme 3 Conpounds of the forrmula (VII)
may be prepareﬁ ccording to Schene 4. " N Pg nBuLi,
THF (Vila) (VI E) Scherme 4 wherein Pg is a suitable
nitrogen protecting groupschemietzabl e val ues for Pg are

defi ned bel ow. Conpounds of the formula (Via), (VI bl)
( Gdnapouadsiof tue ferude 6 )oeraemmicrtially ayailable gprpounds, or'they are

conpoynds. or_they ' ' .
o BR8PPSR b doridcs st O o
5  Procédk t) may tonveRled€l§ $8 carrizdyubid acsmitabledolvent suh as sui t abl e
sol vent, for exanple, an al cohol such a% et ng%&r. cul
N-methylpyrotlidinong or brigeelat atempaatrranthsgass from KP-14HCan particular

in ’cheI rgn ea glincl%lo?ﬁ OLE. 'h?eeregc%{(]) 9s {)fe?é&bly 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:

L R?
HZNYNH \A( NaH, DMF
* \2)
NH, 809C
R3),
(VIa)
10 (VIb)
Scheme 3

Compounds of the formula (VII) may be prepared according to Scheme 4

R7
C/)\I /N\ 6
Y N—Pg , R {  nBuli, THF
S = (VID)
4
R! X

R

20
(VIIa) ® )q

(V1Ib)
Scheme 4

15 wherein Pg is a suitable nitrogen protecting group. Suitable values for Pg are defined below.

Compounds of the formula (VIa), (VIb), (VIla) and (VIIb) are commercially

available compounds, or they are known in the literature, or they are prepared by standard

processes known in the art.
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70-100 C. Conpounds of the formula (VIH my be

prepared according to Scheme 5: R7 ,d .N=C=S R
W@roosi#wss t hi ocyanate NaH (VII1) (11) (L=C) (RET/GBR004/004784

Scheme 5 It will be apprecigfed that certain of the

various ring substiruents in the conpounds of the

present_invention nmay. i ntroduced S
Procel Qhias be HHER PEUIRAGH Pas T Gieiot ey acppfsuch as cthanol or
butanGIOR Y% §&hb @RRke mURE fdnga Aon DRV DS pdrfiailhoingheianpefrom
prior to or inmmediately follow ng the processes
70-100®0t i oned above, and as such are included in the
process aspect of the invention. Such reactio and.
e T R A T
substiruent by means of an aropatic substitution
ction, reduction of substifruents, alkylation of
R6 substi r4ents and oxi dati}Q(h of  substtecuents, The

e ts and reaction condi | O  for suclr procedures
hre wel | kngwmdohud he cheni rt. Partilgulpf

| es of LC Subst n reactiong i | ud
. ¢ %Hﬁh i ncl ude
thE |ntrodug?§ nof antrog
]

_ _ oup usi ng coficent MNgtked
ri c pdci d—the—intr oduct i @NQf acyl —group—usimyg, (VI
or ¥xanple, an acyl hali d& andfLewi s acid (such as
al umynium trichloride) under Frpedel Crafts
condijti ons; the introduction of Jan al kyl group using
~halide and Lew s acid ch as al um ni um
Rdjnti ons; and the
Par ti cul ar exanpl es
B _ duction of a nitro
grypL+anan am no group by for(eMegpl e, catalytic
hydrogenation with a nickel catalyst or treatment wth
iron in the presence of h¥efteahi oric acid with

heat i.ng; oxidati.on of  al kylthij . i
ROHISH b e 6 o AL S LR B o
the pRRER ifentibf nfag@elih@aiicB®bY standAld Bemeitie substitatjorireactions or
necessary/desirable to protect any sensitive groups .in
genetatesl hyorepwentipnal fimetionsd grenp srodifigatians gisher PBPBEOé%tlﬁﬂg}‘?d}aéely ~
necessary _or I: I ' I
ronof 3B Bk e BSRHGA Bor T B R hpocesapet o
the ifVRANGH ISueR adactitms Adimaedificutionpmciny, foe exaaple) introduction of a

accordance wi th standard . . . . . .
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation

of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

Tt will also be appreciated that in some of the reactions mentioned herein it may be

necessary/desirable to protect any sensitive groups in the compounds. The instances where
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practice (for illustration see T.W Geen, Protective
G oups in Organic Synthesis, John WIley and Sons,
wa9®ip4903hus, if reactants include groups suchP@EEGB2004/004784
am no, carboxy or hydroxy iigamy be desirable to
protect the group in sone of the reactl ons menti oned
| [0 n
protégﬁﬁls fs;hr%cér%gérgrogggélﬁb@ fs%ithﬁg_ﬁx%ého%o ctéc?rg%l}%?mpgp to those
Skﬂl@dﬂftbé art. ﬁbfﬁ’mebrog%ﬂﬂQ gBBR nR§ baﬁﬁéd/in. acddrdance with standard

al k ar ban for_exanpl e a net hoxycar bonyl ,
praciige Hﬁ% Peegf WfGlﬁs?ad’@f@aﬁl%gﬂup@ HYfRaai¢ Synthesis, John Wiley
and Qd'dél f@tlb‘ OPhS A Q%@‘béhts%&ﬂ@e #09{»5 StAap Lu% 0 carbo%f)r hydroxy it may

benzyl oxycarbonyl, or an group¥or “exa
be debgﬁlzlow promem@nmqi mcﬂonmmﬂthn‘méa&tloﬁm sachtipnédigereinov e
t|n snec ssari | with the choice of
%l?l?lgroger glag r an g éamualﬂ g&qpﬁ 1sgfp5 mele an acyl

group, %Per@&ﬂé"mﬁﬁlﬁﬁ@y %rdiib sabk 9%&(:%%11 bany oxg'ﬁ ﬁy c?r&?b for example a

aroyl group may be renoved for "exanpl e
methwqqqr@ngh ic @by@l’mé o tibwtogycaghonal gmup, mx—ftrm]lmethoxycarbonyl group,

SRR AT .-
cond@fons forithy aﬁlﬁ'e fp@cb’tBMﬁ@ grb@fs RYSIRIIG vaBywith @Rl dRe Ibiptdte@ing

sui tabl e acid as hydrochl oric, sulphuric or phosphoric
groupy s gpr exqnnlesnasiestoup sudbas an@lkanoy! or alkoxycarbonyl group or an

ar0y1§r¥1{1}57§1 n'ggé%égﬁé‘%%o%}e J&'ﬁﬁ%ér) bzlﬁgarq"f}zsm"’\\)rﬁﬁ E%ﬁ rt%ogéé ﬁ%rebsg'?;ﬁ/ as an alkali

metablw;eiromde‘, afmaé)gaMpls lititura or padida @hydmcme Aﬂéﬁﬁﬁvel? an Yyl group such

%at nment ﬂ&f a Lewis am%%or ex bor
o5 & G PP PY B S DS o A48 ARt a sutable acid
as hyBfhRefc] ﬁﬂplﬁﬁ'ﬁ‘b@ ﬁl@ﬁph%ﬂ@%h%&it’ré rrrge&eEE Q48 ahd o fo;

exanpl e, pht hal oyl” group wh renove
arylmertha&wmah()nyMgmupmmch Iaky bemryiexycdrbonyd gaony may be removed, for

t d
1 M S
a Leweis asial fes eﬁfhp@@bld)roﬁ &@é{ﬁlﬂlfo%ac@t)&&m SuitiblCAIARNAN f%t@é’cfhg group

such as acetyl, an aroyl rou&yl or exanpl e ben
for a grumgry AP EEQURiS, f§r example.cr phikeleyd|gsouewhigh mapthe removed by

treatrggrg %{Sh o J[L?ﬁal%?r{%d fotrleggép]\?%;ng}e%][aﬁl%?%g %I%lﬁ‘l%t érr\glth hydrazine.

necessari

prAteiedbiesrogc i grolib Uss a ﬁyzfrogngx@nb &, f(ﬂrréxﬂﬁgle ah Q&R group, for
ngh s an al kanoyl or an aroy rou e renoved
examp VESTOBY SYRPASSICHE ], 1 wrdvh EEDURL40F SisAraplB ABzoSiseM an

ary lrrf%ﬁg@grd%hkgﬁ %1@'1)2\ TP &?rqtgﬁfon%ﬁ loﬁ ﬁ - é’b’yvg protectmg

ternati y an ar
groupsuwil Iasesaarﬂg rvm;M with thepchoig otﬁprd"tﬁmnggdouﬁ Cmug faxfmdampldmn acyl
ion,over a catalyst such as

hyd
groun 34 25 i ALKBR BF B ALOY RSP 1D 8 THRBY Sk £ptragibliupy Rirolysis with

itG516 BEeYsulk Q4 h AiRali bRfal BYAERI
2 suité 516 st ;#p R 8416 2lRali i aor§§§52 edt%hgg)?@)é 1@'113\1}11 fnhrlg sgfllﬂgﬂlydromde

Alterpasivelyean, aryloretis gngipssuchgs hbdtzyl glsxup maytﬂt ramossd fsnmdample by

od| um h X e at b group which
hydm%ag}gt Vglfr%gfgalys%sgfeh 3&8@%@%‘ '89 8%t ment with an
aci @Lutabw 1668 £roap fOf Dambdkyasbith B UoR eRfinpl t
trifl uoropacetl C- §r43ﬁ aci d, g?ggf%br exaﬁ‘pl epg %neensze)l/lfymggmup’

for exgpmplge methhonsiyetbel grenpwaith may besemoped, fobgxample, by hydrolysis
with {WAE gﬁ’cﬂ{]a?sts'oaﬂlm hydroxide, or for example a #-butyl group which may be removed,

for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
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over a catalyst such as pall adi umon-carbon. The
protecting groups nay be renoved at any conveni ent

W@ @gm49083 t he synt hesi s using conventional techel/GBe®4/004784
well known in the chemical a§3. Definitions In this
section the definition applies to both conmpounds of

f.Qr of ( unl.ess .
ocic, PG ocmiple s B EEIBRE WA Bl b FoBcisP Pl bydrogenation
over aazhtaigts't suchcalsq»dﬁ&nluntdm—@m(ﬁj ght and branched chai n

Jﬁi %I%r BS but ref rences to individual alkyl groups
ﬁ B EIAUPS gay §5@epqucatfaay conEniont %tagjma theraynthesis using

conv!ﬁ[&iapfécﬁrﬁhﬂes vlf:é?fkmrﬁltﬁe chemieieyl © and "Chal kyl
i ncl ude nethyl, ethyl, ropel I'sopropyl and ~-butyl.

DefiMtinnyer, references to |nd|V|duaI al kyl groups such as

' I i C f t he straight-chai ned version

orfe Bkrege g BREuLOF spslisat o spmBP ansnb i H) andgprmpounds
of fofh@ld ) Sfs aderwiSORAeRY! © are specific for the

br anched-chain version only. A simlar convention

aph thisspeafientionrthe tern Calkyl” intladesdrath Stowigla hnd bfanched chain alkyl

groué rueglﬂésqr Qdi gH%SaélW %Fclg}%‘s %B?peas I{p(re 7 cAIe QP%%% fqrihe straight
chair ﬁerﬁlon bﬁlqudleé)@h@IB;i “Chailiyihbsd <ef jalkiyt’ BBlulde ﬁieﬂﬂ@ Set 1l propyl,
substituents being chosen fromone of the specif

1S°Pr@P¥i@B§ thputl r%og%tmkm@%tou@dwgiu@h@kﬂrgrﬁmmwcm tpropyl are
specﬂﬁe 6 @ s %B hts&aﬁieFi'V@%ug{ ﬁﬁg?nd farerBEdS L OSH Vlélgll b};%)ﬁgedo?ham

turate trally's ed or “unsat ur

alkyltgr«mlslsuch ad mpamyl arire pregi - T2 t}&tmﬂ&he&-ﬁﬂﬁih &Brsithn drBRAHA similar
nitr ur or_ox

oG SRRt L LLQEE UL GG,
ni %@&%tkhﬂ%ﬁ%uﬂ%@g é;‘rb @h@se e “(Q{CQHQ?&E’H F}%ﬁ{)ﬁ 873840 e

be repl aced - O -, arlng su om nmay
undetyg) atdhia Idbi}nltmn mcileﬁs ab sﬁbxtlmmtsdae&g)ohodﬁsfrorﬁx)a\mlf €t specified

val ues. of the rm " heteroc are
groufy 5@ o?ﬁbﬁﬁm ff ﬁaﬁns ghpsen fiam E}W or laylfea&f{rﬁ ﬁe g1gypups-
| spthitamel ol it HeRtmbed, ﬁéﬂﬂﬂ’* é!zitura%eﬁ'o?%ﬁéatura?ed mono or bicyclic
1, 3- benzodi oxol yl , t hi adi azol yl, pi perazi ny

ring qoRtasBIBg i ZrAFoms 9§/Wh@hladleﬁ§tl onetabing korhob firoro ,mtrogen sulphur or

oy B PR eRTRE Gt Be GpbESPRBEHAR ipprein a -Cr
grouspydt) ptiohatly be icpyarsy ¥ LC(G SRR bionfimBY bt dptiénally

-|squ|q$Ione yrrol 1 done, 4-thiazolidone,

oxidisgdtp dprga theyi-exiere anaplga Ppdpuitable walupsiofihe tPum {herocyclyl” are

d
morpﬁéﬁlg?ig Fgﬁn@?‘wﬁ%gﬁl 3%8}% ﬁ!ﬁﬁylofsgf?lgg?@%lﬁ&qu  quinolyl, thienyl,
1 3-bg;z|odrmlxpky|1 rthialdlalzqﬂyb [pmeaazngdtthg\fzolﬁdiﬁyl; pyrecsl ! 1idi®N, thlom(arpholmo
C sat ur at artia saturated or
pyrro S, UM B SO R 4L PR G R g Gizoy L pyrimidy,
pyrazﬁiy@,'ﬁlrﬂﬁzﬂﬂ' %Bx@zfol}heﬁfrﬁetﬁﬂﬁyﬁ&?m#@rﬁﬁﬁ? elr-‘lsf) 1one

trogen, sul phur ‘or oxyge ess erW| ’se
-pyrg}j@@mp,me@mzbbdmr pmdlm-Nmed@gEmmnoimeeN—omdemﬁ%heg egatpples and

sultabgﬁpaplﬁcgs: cgtgﬁ% r%nﬁ,l;‘g éeg P;{%p%ohcg 1;1pgrggm?1 and p%’lrohdmyl In one

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

or bicyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen,
sulphur or oxygen, it may, unless otherwise specified, be carbon or nitrogen linked, a -CH,-
group can optionally be replaced by a -C(O)-and a ring sulphur atom may be optionally

oxidised to form the S-oxides.
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oxidised to formthe S-oxides.- 44 - A "carbocyclyl"

is a saturated, partially saturated or unsaturated,
wWOorRmws/0eg03dhi cycl i ¢ carbon ring that contains 3-RCI/GBIUE/004784

wherein a -CH2- group can apjgjonally be replaced by a

-C(O-. Particularly "carbocyclyl™ is a nonocyclic

riRge I b 1) t or icyclic rin .
ot SERBLAE" 10 el SO el oL s rly Hono or icyclic
carbdrcambhayconyditis 312 latudhes; ®ihetcam s OOH)- %rﬁt‘[ﬁbﬂbdﬁtﬁbhaﬂy be replaced by a
-oxocyel opentyl, cyclopentyl, cyc opentehyl, o
-C(Oi-y g’ﬁﬁﬁé _ CRIper Xgﬁ%,mpncmyéhgnpg GERAIEREY 3 or 6 atoms or a bicyclic
. . i ) i : . - End p=y "
ring LA B 1) AR b b Bty f1e WS ST
cyclabusylol-ogoayeltipentyl] chiebpandyy eytclapentengl, cgeolibxyl, rgclohex@nyl, phenyl,
hﬁ&ﬁti all{:%r saturated or. unsaturated, nono or bicyclic
naphiiyl, detralinyh gndang o ls¥aindanyE or 6 atons two atons of
WGB3 RS apaa"q6gdMhdrRyi } 15 Phieg tHd Fthea
() of whi ch at gﬁﬂéaglgﬂgﬁgggﬁ%{rﬁ%@g%ﬁe Phachl Bihfs 5 or 6
memhgred bglerncyskit phgit sapt ringisgenartiallyssagirated or G@tugatedypmaranor bicyclic

| ly.b d.b - d [ | phur... .
QPP RR, 5§ ERARS B B Yen et G0 e Ui rin
of foizaild (D} 80whihfhtkas dnd atoRisRYbidH i Qitfdges, QipHu bﬂb&gen;

(I') to make a 9 or 10 nenbered bicyclic ring. Suitable

Whervla?mé?ﬁzr groupmen gpECIRiLY e genlaeed bui 4 -(Ohre anda ding sulphindtom may
be oét#%ﬁgllyaﬁﬁdﬁle& @&H)%g; tfﬁ? %-g)]x?deg Hid gngg%ger:ecﬁ%ytﬁ?e %fri}?l}%lir?egrlﬁr?g of

erelrn sal i's fuse
formélar(Bitb andde)a'9 aur H) pewbérdd bidyclioting. SitablevaRigO o, “RS and R together

with ﬁ%ﬁé{qg {tn% d Ij}?%]; tb@? Qr:qsggq[%éfl %OI]%% g g :gly Egg%;}q | gd heterocyclic ring wherein
_ LS e APl

soid PN TL R T poRlepie EFortuuts 1) P PRV, o] oL 3 -

d]pyttimicivnylcthieniofd;3-alimyramitiayh dleiefiafB A dlpPrimidify T EEFpgtedlo[3,4-

d]py%ge}iq%ﬁqg)?( %lghg? @bg&pﬁmﬁgﬁcﬁuﬁ- lglg’lﬂgr rs{li?e%lel \S/’alaé'lsstgg “}%@antthe’ together

with R RA8 kS whidhl tRYY ér@‘ag?db)élh fortlh 6P bancinb e PHStEBLH IR ng wherein

. thieno[3, 4-d] pyrimdinyl,
said 1ing is\frseddp diepaingifling of fiardiuta (1) bare tlyicne]3[22d18yrimidinyl, thieno[2,3-

oy R DY el IR e e A Ty R aromBate -
dlpyriraidinyd. AdditiofalEeiites edudteberRt;d RTtobbiher W HRIYdna 3 hich they

ring . is fused to the pyrimdine of fornula (1)" are
are o g BT 25 ] fyRaheaR teronslie MBEa Y yidiiveds Aipbd to the

pyrinfifRY o gty o S NS S BV teniding), hiepo 2 3-clpvimigioyt, 14
pyraz?l%?:,?,—cgp)t/]ﬁ?idiﬁﬁémEe«no m{t-ﬂﬁn[ygiﬁgaig]g*], @yﬁd@fggﬁ—dl]lpbrrimédinyl, 5,6,7,8~
.6, 7, 8- r ro-pyrido[2, 3- rimdn and
tetrab 05 VRIS RV b St AR olal SAEyTIgHtn and 5,6,7.5-
tetrahytHo- O$§,4tfﬁg§ﬁlgﬁﬁnwm the bond to which they are
a

attached for 5 or 6 menbered carbocyclic ring" said
r i Whetie$RS apd RY itegether sathuhabed! torwhids tiey nat #tchedfoemars or 6

bi cyclic carbon,ring that cantains 5.or 6 ato t wo . .
e Gerhosihe S5 1aid g ISPty S5y o Rpstalef; mghopr bioyclic
carboh@fniElth#t dohlains & G4tBm3 twCERmsHIIRCIE &R ARl YA thy pPASmidine ring

replaced by a -C(O-. Said ring is
of formula (I); wherein a -CH,- group can optionally be replaced by a -C(O)-. Said ring is

fused to the pyrimidine ring of formula (I) to make a 9 or 10 membered bicyclic ring. Suitable

values for “R® and R together with the bond to which they are attached forma 5 or 6



10

15

20

25

30

fused to the pyrimdine ring of formula (1) to nmake a
9 or 10 nenbered bicyclic ring. Suitable values for

WO R®samd3R7 together with the bond to which thePgT/&B2004/004784
attached forma 5 or 6- 45_45menbered carbocyclic ring
wherein said ring is fused to the pyrimdine of

formula (1)" .are u1naz Linyl. The.te i ORI . »
mentfed i3e5ogyehe E AT SECAEH ek 8 pleFimifie of dBmul{D” are
qumaﬁﬁ ng to n carbon atons. For conpounds of fornula

(la) the term” hydrocarbon” used alone.or as a suffix

ol hp st SCmo & € FCarntZBOUN yisest 4lorg @Fras agy ﬁ%’ﬁ’lrgflﬁggto&ﬂy yproup having

hydrogen atonms up to 14 carbon atonms. For

mtOI?:g natgggof for%ula (la) tﬁe term "hydrocar bon

r @‘3%’ Gﬁhpoqu ‘ol yetrmita@lhythe tasethydtcoabool usesl adorsudrfas » suffix or

prefix, refers to any structure as resul t of
prefi, eafeRsiio gn B HEICHHe FORBT A PBlY é%%éb%%%é(d‘?ﬂgﬂ? BRI 0 14 gprbon
atomé:onpounds of formula (la) the term"al kyl"™ used al one

or as a suffix or prefix, refers to nonoval ent

stFoa b@hpom’rdstmfﬁmmhﬂaaj(lahﬁne merhyarydmﬂm ra@ga at Shydrocarbyl" used

npr i Séfn about, 12 carbon ato eSS
alone(ﬁr YA cgﬁyé %, Teigrs to QPY(V %ﬁg AR ﬁ:su t ra [ing one or more
hy¢0§5$ﬁ%%}@k3%kb&pd unsaturated al kyl. For conpounds

ormula (la) the term' cycl oal kyl ," used al one, or
asFos wbmpaursts of femivla (Ilﬁ)efhéﬂ@m talleylipershalonsar as a suffix or prefix,

refers ’@a‘gcer{:o%g{? nﬂg”%& é%g on hg’%&%libé)?prg@%ﬁl gﬂgllng 1 to about

12 cafrlﬂfnrﬁ:ﬂd)xﬁs (Uxﬂésstdﬂ@eﬁv@sferspecﬁtﬁed "alldﬁzlé @eﬁérﬁhﬁchdesalmﬂs sdtfuiated alkyl and
preflx refers to a hydrocarbon radical having one
unsa'f@ratfrﬁb’rﬂéy pol yunsat urated carbon rings having aromatic

el
3k gy USSR S s i o
prefix, aefeeso o ﬁoﬁmwne dngmoﬁtammgthyﬂrcmarhdmaadmdrmtnpmsmgmg least 3 up to

For conpounds of formul a (la) the term"non-aronmatic
abouFoeasbomb#toMion- ar omati c" used al one, as suffix or as

P rlgcfr'c)({n&pgﬁlfl@sr 5t thnfla 1§ 'Eﬂect@ilm Gr91used aloRd of & suifhRbr preﬁi refers

oes not contain a ring having aromati c character
toa lﬁelrcg:arboﬁrradicﬂ hdeingoaleioz mr@p@msghge)ted Fabor tingolavirg @pmatic

kT b 5L RS 8506 el o,

wher%ﬁlrtﬁé:fdd'ic%l moémé&syh@axbaﬂ bﬂ&e aRgnAlfc iy, e mul t | vaI ent
het er oat ons, i ndependently sel ected fromN,

acha qoanpounds @ﬁfermulﬁgglza iRt P RO AT@IIAHE ISERHPN §T 5‘%01T9ef81§‘?t1°" used
oSS B8 L L A5 &) ARG g
havix'f%&r@m@ﬁ@ blhaﬁaél@m(@Sg Aanslz k’lelbez[lﬁe& eleetroms). contai n nore

For compounds of formula (Ia) the term “heterocycle” used alone or as a suffix or

prefix, refers to a ring-containing structure or molecule having one or more multivalent
heteroatoms, independently selected from N, O, P and S, as a part of the ring structure and
including at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be saturated or
unsaturated, containing one or more double bonds, and heterocycle may contain more than
one ring. When a heterocycle contains more than one ring, the rings may be fused or unfused.

Fused rings generally refer to at least two rings share two atoms there between. Heterocycle

may have aromatic character or may not have aromatic character.
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one ring. Wien a heterocycle contains nore than one
ring, the rings may be fused or unfused. Fused rings
w@emwsnadoBy refer to at |east two rings share tMNT/GBOIUE/004784
there between. Heterocycl e-ggy have aromati c character
or may not have aromatic character.- 46 - For
ogﬁrr]ldgun%s o% o aggﬂ @123 télﬁe"hte ﬁrgﬁroﬁgﬁ?r&@a Qﬂﬁé bf’ as a suffix or

ne Or as a I X Or ers

preﬁ;f r&fgrsa6 A ridigioRthirtihg Meddiiire od mdlwuﬁﬁhdvmgmlcl argnan eamﬁnvalent
nore nul tival ent hetgroatons in gpendentlg%selec

hetergatempy, ndependgnily selegted FrogulN; OoP apdh S, 35 AL ok the ie striehyre and
mclu&lﬂg tjﬁ%zﬁg V@H é%‘%?}ﬁ 20t HPinliRe A gﬁf vAferéh eSriddlcdning

e ring-containfng structure or
structied @atiblectiabasan apmatie cluamd’na'r(a,gt émn (2 dglocalqu gleptrons).

Sacea s SRSt orn) (St ameun L g, (|
prefvg l€fetsto arfdi8dYetiVePirbmdi lﬁéroé%%'lé U}eﬁbn{cfvﬂfg S tidre Gyftogens

y renoving one or nore hydrogens therefrom For
therefrompounds of forrmula (la) the term’ heterocyclyl used

A saBop P atels 08) Ry o] B g sotfor

4 preﬁ{ Ot fadlchPderRied o Qﬁet@foc?]éle bh eéaoviay Ohehycﬁ'ogen from a carbon

conpounds of formula (la) the term"heteroaryl” used
ofammh@heta@cﬁclguffu x or prefi x refers to a

t { I
SR s o i R0 B SR B D s ARG of ad i or
preﬂﬂ ﬁeﬁ:ﬁ%&the@erbct}mgyl diavinp ardmit&mhal;actey,l whefFein thorgdivahofshef
mul a ()ltheterm Si X-me hu%%d as reflx
heterp@,fcéylgs }[ogatg gp élfﬁrbr‘?g\ﬂfﬁ’@ a%f’ma}t‘ﬁdm(gﬁgtt T ?rgﬂl'&l i X ring
b 8 prefix refers t
Ve rren‘g@rg%(gs il p? (G Qe h dx b O us&d picfix refers o a

efix refers to a group having a
grouphm@ngHMgMbmnmmsﬁlmmgatmgsatorrs For conpounds of

R b M o B B SenBE yBgs o

grouﬁha\'fiﬁé§nﬂ§%z@g§1@t§m§&“&e%@|a&ﬁﬁﬁ with one or more C
ydrocar bon groups, or one or nore chenical groups

c oReraionipogndsf formute (&) s term Seubsistuins” aisedes § prsfiv Rgfers to a

struc F],tl‘a(igﬁ?l,“% o%gré)hg,rv'&ﬂﬁ;gg 9L t%g.ﬁlgg‘{ %}ﬁ(%ggéﬂs %?é dregfaQ&P&/lth one or more

Ci. 12H’f_d:65é¥'§6/1§§ﬂ6h s, BebesE 6LCIY16feQ;hem1dﬂl groupﬁbntalﬁlng onBror molre
-NH
hetex:ogpms-sg]@cqed gd\IRO S% (=Br. é@lﬁf "Exe g‘{pl?@/ em@pi\l gro*@q containing

. ( RB L -F, -CF
oe i B R MG 5o AT O L0y o 5. -CF
—C(—O)lfi 1Q(¢0)0HY bﬂizﬁ -Sﬁr -NSBHNRy, -SRIGSOLHLHSEURD m@ﬂansszh -

refer to _nitropheny dyI met haxyphen s
SO ooy e boirie SRCTEL B8P e o tio (-S),
and &XH1M4=N @5?{3 h@ﬁéfemféalzp FR? i3, BRY R6cHb VDS dXBMple PltGited
phenyl may refer to nitrophenyl, pyridylphenyl, methoxyphenyl, chlorophenyl, aminophenyl,
etc., wherein the nitro, pyridyl, methoxy, chloro, and amino groups may replace any suitable
hydrogen on the phényl ring.

For compounds of formula (Ia) the term “substituted” used as a suffix of a first

structure, molecule or group, followed by one or more names of chemical groups refers to a

second structure, molecule or group, which is a result of replacing one or more hydrogens of
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hydr ogen on the phenyl ring. For conpounds of fornula
(la) the term "substituted" used as a suffix of a

wo 2oos4®83 uct ure, nol ecul e or group, foll owed PYT/GCB20031004784
nore names of chem cal groupg.refers to a second
structure, nolecule or group, which is a result of

nor e h ens_of
the i Rifcte G s RS, Y DR i s bl o, For
exanipddrac Eé}@m‘sﬂi%t1hﬁéd5¢§p§1tro1z%fe1@>t@ﬁﬂf®he@1 phenyl
substltuged by nitro" refers to nitrophenyl. The term
' oplq t6ra p@ﬂ@a]é% shstifuder” retersciowither FPYRfe FTEYGHLT molecules that

are substituted and
mes?%%@é&fﬁgﬁhg%ghnorgﬁ %@ﬁ%ﬂ@éd For conpounds of
f oF sidoapohiags dfdbrinde i) deterwelycid éscludesy foe Emtp[ble, monocyclic

nmongcyclic heterocycl es such as: .aziridine, oxiran
heterpRyQlgsLeh 4% ABYIOHon BT R DA, WARTIG0SXe1a8y RS, Ritolidine,
r n Z @k Ji-he, L
pyrT ?ﬁ:‘%s( 1%%3)11&;15} ﬂ%ﬁ%}]ﬂgﬂize gm‘g&ﬂ{r%r glot(?lgﬂ@ suf’?éﬂ%tﬁ‘@‘@h diRydrofuran, 2,5-
dihydtiofiyreln tfrahypdrofuedn, &hyphané,uplpmdmdf; |1o’49héft@rahwdmp}’r®ﬂlm piperazine,

L o F A e N R SR
dihy&%%&ﬁ&lﬁgrloﬁﬂfo%ﬂne 1534dlosaaﬂey dfo&@ﬁ{d hginﬁﬁbpeﬁdlﬂe di, 94 getrahydro- 1 H-
di oXxane di oxane, erl di ne,

azepinie homopipeeEinsh . arbosdpsnods ytitombpidsercain, med hexamethylene oxide.

heﬁ di l%ﬁ&%g 14 rra%lgl (E\égl‘li g%clltlégrbn gé)lgcgcgr' ];} om@lﬂ €s a(?m§t1c

heterdgdgid1éd, €t exbmpl%g py‘ﬂdih@ pyminw@mmfdmﬁapyndmee tmcpmhe,sfuran
for example hy di ne, pyrazine,
C

pyr i
furazgyy pygecle-rimidagpleoibingals; oxazelenpyrgelsziset ﬂ}aﬁeﬂﬁ igpxazole, 1,2,3-triazole,
z | i,

tetrafzd;%,dlgfz,gltﬁl’adffgrg@ 058, oxgﬁfﬁ%c’ﬁls tel é% ?ﬁle%%&é 9,2 4 $RhMBLAA0 1824
oxadiazdle31 3M-atizelepl 2 4 thiadja3elexadi B3 4t exadiaz@lefl triazole,

b B0l B gl Y5 G
he‘cel‘z)gil‘rcHQéJ RlSxQ ﬁlpfeofﬂ&ieanfd'oﬁﬁe Qéiﬁlﬁddli‘ﬂeacé Mollﬂé%ﬁ'ﬁw&hﬁmlme

entonpass polyéycli ¢ heterocycles, for exanp
isoquinoliies tetnah]dztrblsneumo]gm ﬂlddbann@dlom, aolmare, d1hydrocoumar1n

benzp B Qs er A e SOttt P as Chiogmts SoRhroman,

Xantﬂétfé%ﬂﬁéﬁ%ﬁétﬁﬂ 'tﬂl’anﬁh%lhéoﬁlﬂbﬂﬂne 3soindblé) ¥ed06RNE@ine] piithalazine,

i SO enzofuran chronene chronan |sochronan

naphﬂamdmn aumph@mxmlmzohne,tqnmrwhmrﬁmdm@rphemqr&hrrfbne perimidine,
dol n [
phe g’ﬁ‘?ﬁlyr Shd? 21919 glielﬁ%tQ engﬂnaz O?Tén%%z%f)%ar%g}ei’ beenzothlophene
benzdk&Adld] ibﬁﬁzthlaftﬂél,aﬁhﬂmldaz@ﬁ: bﬁ&ltmzmo@si tidoxapiteng rhtbandle arboline,
yhenazi ne, phenot hi azi ne, phenoxazi ne,
acri ea@ﬁ&%%l‘k%&%@)ﬂ’é‘no%ﬁ%t hi ophene, benzoxazol e,
be | | ic heterocycles described
0B B B oPERELA R LA BERZAE BB B hterocycls descrie
aboveyh@tiozydeé ineludas golguydhio/heteiratiyokes “Fanreilm ﬁnp'rngfdsionfoetween two or
! addltlo to the

|
mor¢ 8y BRI Rols e SR AIONEIo SRR 205 mere o atoms
comPRh*S ¥6ihl r\%&g.ﬁﬁtﬁﬁé’ﬁﬁﬁcﬂ\fﬁﬁ&@dﬁle@?&fclﬁ Gndlsdd Qfinuclidine,

bet ween t
diazabicyclo[2.2.1]heptane and 7-oxabicyclo[2.2.1Theptane.

For compounds of formula (Ia) heterocyclyl includes, for example, monocyclic
heterocyclyls, such as: aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl,

pyrrolidinyl, pyrrolinyl, imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl,
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nore rings includes nore than one bond comon to both

rings and nore than two atons common to both rings.
weEz@spi®s3 of such bridged heterocycl es i ncl udePCT/GB2004/004784

qui nucl i di ne, di azabi cycl o[-282. 1] hept ane and

7- oxabi cycl o[ 2. 2. 1] hept ane. For conpounds of fornmula

2,3- d(ﬂy@}oﬂiifahﬁ Q%Y&ihy(!lroﬁﬂ%ﬂ d8Fahyd? fhﬁ&? 'SI?hanp PEperit1, 1,2,3,6-

het erocyclyl's, such azl r|
tetraltyidio-pymdityl, pwetaznhlyhylhqrpbodﬁiyarthiom(m*phmahp’yranyl thiopyranyl, 2;3-

diny RS dt'aﬁ%lwdfgl%%r“%'} TR byt oarylol ArjesansL
diox#h§1, homoPipetitingi, Qf 34 afté‘tkahyaro'ilﬁia%(ﬂﬁﬁf H&Iﬁ@}?ﬁberazmyl 1,3-dioxepanyl,
t et’rahydr of ur anyl, 't hi ophanyl’, Ferldlny 3, 6-

4,7- dthéftdr%cdel@xwyﬂ,oﬁnﬁmxarpptbﬂeaq prgyl. mor phol i nyl ,

di %qg%%%dﬁy lfOrth%ﬁ g%¥ il %‘t%tlf gﬁ%)/%te r@élyclygﬂngfudes aromatic
heterdcy@i}d$ b{)’lﬁh’t@b&@l dbmnerlampls, ?byﬂdthyﬁgyiaz in¥1, pyHbRaiagy H/ndazmyl

hopopi peri di ny tetrahydro

th1eny1a ] gl}rpzanﬁb wgpb'érlggqlq—zy yl, thlagoléﬂ Oxegedyrlypyrazolyl, isothiazolyl,

1soxaéol?I q bér”]t% :%é% 131'1 et?tg;%z%m p} hx% (tihla)ﬂﬁgoﬂr?ggift&ﬁl%qylo¥'2qujcriazoly1

1,2, 4Hbihdrodyl :1;@4} -dDxasliardbd, BB dnmihralyl) eBe4r ﬂﬁacﬁdzy)lﬁl and 1,3,4 oxadiazolyl.
het er oaryl , r. ex e, (ridinyl, pyrazin
psf'[qrﬁfﬂalpﬁwds e Wf&ﬁ% padifiep eterpam}ﬁ enﬁema@zsamolycychc
heter@é@fc[ﬂi thludhﬁlg g%oirbﬁjnatlé 91' Iﬁﬁloz{r)ﬂhat1é)xﬁﬁ'%}(¥1+1 lePda B ?Qkfhnyl

i Sot’hi azol yl; 1soxazolyl 3-trfazo tetr
Isomclolglyig.qumoauylam@ydro@lzpﬁn)dmcﬂmmiinyl tetrahydrmsoqumohnyl 1,4~

benzcidl(éxaily%&é\%ﬁ%lyc}lﬁycﬁbgm}&&{rﬁdL?)S%ﬁfﬁﬁanyl 2,3-dihydrobenzofuranyl,

1sobeﬂlzéi:u1‘hn§/h tR@hRAP, Mlmonﬁtﬁ?l I508hrnn A k AAR WA, ph%ﬁdixathlmyl
onpounds, of fornul a addi t i onal |y het er ocy cmﬁ/ |
1y,

thlan@ﬁ%rw#pa@@mybdw@%yh endaml@} @w@ylypfghe(lamylumph@m
qumo@(r g@ﬁi %Lﬁ{léyohﬁgglr gﬁ?ﬂﬁ}l,‘ &gndlgﬂopﬁena %giny rfa%?m%clhhyl

qui
phendrﬁlﬁrbhhyidplmwzmsbﬂ pﬂé}ﬁoihlhﬁﬂﬁlypmlokﬂ}iﬁyl 1 2-ben21soxazoly1
r oi soqui_nol i ny] enzodloxan

benzcz%l&{%ﬁfmyg;henzcaqaﬁq)a} @e%hlamlﬁly penzimidazelyl bﬁg@tnazolyl thioxanthinyl,

b chronenyl ,
caﬂmgﬂ?%%gﬁéﬁﬁﬁ'soc roH§ﬁ§*?d§§ ﬁ@ﬁgﬁgﬁﬁﬁ%koxathllnyr
t Hioa ntnlnpem;ds of fardoila @apid addltxmm todied pdlycychd aetetoglyclyls described

oSk PREL B2 BB Lo U noal L o

more @ﬁ"g’s McHideY nordtheR aﬁé bbﬁ@&dxﬂ&ﬁbn t@mﬂ ﬁﬁg@ ¥Ad more th?n two atoms
P enoth|a2|né phenoxazi nyl | soxazol y
¥

comnpasy ot Bigse hyampleeaf smhboﬂdged hftjernzydhq:sandugid: quinuclidinyl,

diazeBE DAL L TS o TPl A PO o ol 2, iy, and

0 Ho @bhpineide ok forﬁﬁllla aaype lﬂéfﬂﬁ“z%mé OdrMahandl @kd | 'an)ng or as a suffix

addition to the ycycllc heterocyclgls describ
or prefi¥gieders mstaérqabﬁp@@ Barigeal fore lpoNGRycVheeingt erdBy ety s

indep B Beb B Eo R s A R kot mgs and
moreextahaple 6MC, ahikaBoydexIYan atd@o30 ERafipleg 61 “(E%@H@x?éar&ﬁnyl”

u ri dged h terocycl es include quinuclidin
1nc1u<§ﬁ é;zﬁﬁqogy%r ngf znq Wé&a onyl, gfpoxycarbonyl, 7- and t—%utoxycarbonyl

Example 62 BECHAARE 2 irfeldde €PEWoxy, €1 salkoxy, methoxy, ethoxy and Propoxy.

Examples of “C.salkoxyimino” include C;4alkoxyimino, C;salkoxyimino, methoxyimino,

ethoxyimino and propoxyimino. Examples of “Ci.salkanoylamino” include formamido,
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For conpounds of fornmula (la) the term "am ne" or
"am no" used alone or as a suffix or prefix, refers to
wo aeso#4033 of t he general formula -NRR , wher ei PCRGB2@4/004784
R are independently sel ected from hydrogen or a
hydr ocar bon radi cal. An exanple of "C -eal kanoyl oxy"

st RO FELos TR S5 Rbi Er DE R, WA A Snetce
cMamds allm&us)}%feﬁi}bthm{ |ethyﬁhﬁifﬁieﬁ§/lﬁf1phmyl @hidextphiniyh @ﬂlasgﬂeand

C-4 3al kox nmet hoxy, et hoxy andpr opaoxy

ethylatlahmsésznpiqa of 5 kalks Tip't isrcluidn @eiferthes angd %Bx%lm Ergmples of

YL AN AR R0 g,

Exalﬁlﬂém@gal-kaﬂc@l” mahf;lt: a1isalRadoyd] pogiphylayt acstpo Examples of

. | es of " 6al kyl S(O V\hereln a i %

N- (Cn@qﬂadbrr@m 41391@’? g@t@%ﬁw anggthp{AmiRg- ﬁxa@cﬂi&zﬂ Yhi o,

WIS bl BN ol TS ARhing

N—et]msdt]ﬁ-yﬁdtﬂiylﬂnmndEmmplbs &l ‘6. GE}kamsm’ e& vorhyl, allyl and 1-propenyl. Examples
. 6al Kyl su yl am n cl ude onyl am no

of C@rﬁ&u‘é@ lSla‘g‘iﬁ %ﬁ%ﬂ@ﬁ%ﬁﬁpﬁ 'pr@%ﬁ@%ﬁj 6al {anoyl "

“N-(C]. g/ﬂk%?sugﬁh&aﬂ%ke quﬂéﬂiy‘l’jﬁﬁllphé’rﬁgyl%aWtethﬁ%@gﬁhbﬁféyp fExamples of

)am no" include nethylam no an

“N- (€t WMﬁphammeé%NdﬂlmwylM@an@al #d ) 2 anino"

Vo e R s it e SR SIRRRS,

N-(&l |4iilldfl)@a‘i*§hrdcy@ rrﬁ&ﬁﬂMh}mcE&ﬁimfyBﬁld(&hylﬁﬁm@adrbwﬂyll Exz&ﬁlﬁes of

I d I
NN, by Do oy B AN S b RSPyl and

met@%%%{ ﬂlﬁ{ogfﬁjb&ﬁil phamoyl . Exanples of 'W(C 6al kyl)

e i1V,JV-(dinethyl)sul phanoyl and
| Vl']({TIT\’sbhy{")meahs @@hhyén)@mdttpfearmyl Exanpl es of
TV G - 6al kyl carbm)I are C 4al k %ﬂcarbg ¥
Ilsbﬂil%]éf@HP 6Rgl od Withg sesAnH SRS Jea % s &ing and the
secogﬁ nn%\/sﬂz}fe Fxgee(tjs? ﬁio}ns%ﬁ@rre% h are ,iV-(C .4alkyl)

car panoyl , am noca and . .
netAhgdihablhphanmawnimaﬁp aycteptafbl%’l'saltmf a'cotpomsheithe dorention is, for

cans PR i s a3 b B fypse. o

exarfip1B, ganscféﬁf-gdcﬁﬁoﬂ QASVit, Wor HafiPe, bh MR 8é ¥WeSBaniacid, for example

sui tabl e pharmaceuti cal ID%O accept abl e salt of a
hydrocintprieitydusbrothis, sulptanics SPboruf, dnifleoraanstie, citgie or maleic acid. In

addﬁm %ﬁullgag)ll ]E}}%?Iiﬂ%(feél led {y aézcesn?qrﬁggﬂgopef cc;nt_rgq?odnﬁ ?%é BVention which is

suffisfenfly acidictis e alkali inetdl tshit, fbOExa@xATP b&ivaror ipotasgaimi salt,oan alkaline
organic acid, for exanple hydrochl ori c, hydr.obrom
earthyipetsh st &0 3RBBISHOYAlGUMLOT nAEneY W Galt: 48 angeRinE Bit of‘a salt with an

el ARyt STyl ey mesbbel ot vio
methydamine, dimethylamine, trlmethylamme piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

It should be noted that the pyrazoles claimed in this invention are capable to exist in
different resonance structures and thus the pyrazoles claimed herein include all possible
resonance structures, for example optical isomers, diastereoisomers and geometric isomers

and all tautomeric forms of the compounds of the formula (I).
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sufficiently acidic is an alkali netal salt, for
exanpl e a sodium or potassiumsalt, an al kaline earth
woreaoalo4®at t, for exanple a cal ci um or magnesi UPCEHG&BRG04/004784

an ammonium salt or a salt -wgt-h an organi c base which

affords a physiol ogical | y-acceptabl e cation, for

eX@fgpc{lﬁ) t|% tRHnleMobl 1 g@ﬁlﬁl Thi mﬁfbs e HLATARY) can exist in

trimethyl am ne, piperidine ine or

solvatedi as-wedt dsyuhsobrgtet fiytinsantings, fdntexamp].d tydreted domak. ftHato be

t he pyrazoles clainmed in t nventi.gn are capable to
undefsfiogi A i i paaien Al PRSI AS nd ¢ hue ¢ he
FornhMaRésy €S cl ai med herein include all possible
—resonance structures, for exanple optical isomners,

di Garneeunds Qﬁﬂ@msesam!dngtmbmunayd?a alovipisterahetally,|parenteral, buccal,

Vagmgg rec‘%ﬁ3 m:hgla {))é,gﬁstugtfl%t heﬂ%i%% gf’ t%f uts th?rﬁ%IS}r{gcu%angeo&sly,
toplcﬂmmdgauyf i ﬁerft@ﬁéﬂl'y%n&bﬂaoﬁa%[hll?xin%véﬂ%uﬂ ARG

as unsol vated forns such for exanp e,
mtrath%ilw istrasesetrgventriculaylyt anddey mm@ms injo thetipiats. t he
o I RRAR 7 e ALk S5y ot o e

and vsaaﬁightmfﬁt@&lénwndldther faeTe Inbﬁﬁzﬂly, coasideald by g atffﬁidmg physician,
rectal, hal tlon i nsufflation, sublingually,

when; qrg;ilﬁ}g.% epgliy1 ug{ﬂggmegr?@gl@p%e FYﬁlJ ,a@g1e|1§,»ost appropriate for a

pamdu{grlbgﬁaﬁal ly, i nt raperitoneally, intrathoracially,
intravenously, epidurally, intrathecally,
i i effentiob mmoent ofi acadigpoiyd afithetpyesent ieedrition fontse it tieerapy of

ints. e sage W ll depe n the rout
cance 4 A4 oot Sp R TeRE oV nmuuRep I el e 5B 1S amire
particORir§TH ithad e spaplogitof %ﬁ‘&e@ tih §Iov¢ B tp%gstes@%rﬁflchﬂcer or to reduce
consi dered by the attendi ng physi ci an,
in patgpatsewith ﬁymgtom@fucwmevﬂmmk qf@gttmerwcasﬂ;l dos age |l evel as

t eg’? gﬁ%o eq*tﬁ%fc%%}pg)s Cu'tﬁg &nt Sk of s invention,

inert, phMcb@ﬂibaﬂ? acéepeablecakfi@s aﬂYb@éltHb@ BSIRT ol 15quid) SHIE Y6im

- sufficient to tomatically relieve in a

prepagkions H}%é@“ﬁlﬁﬁgﬁ‘b letsp disppieiblagieyulas: caprles; ershetgrandons
ancer, to slow the progression of cancer, or to -

uce in patients with synptons of cancer the ri sk of

ge,ﬁt solithcamiersan bEone pr mpae subgtapdea wittchadiy sl8d act as dlluents flavoring

itions fromthe ¢onpounds of this_inventio
agents, Sipilizgrs Mbpceilt sushengingagee qurds s &F fablst disgiperBling agents; it

can al§bb@ﬁﬁ eB@ipkilafiig ih@pthd. Solid form preparations
i nclude powders, tablets, dispersible granules,

cappoivders, tha chnsiesis aﬁmblssdum:d@dlsbbd ivdsich & is almidtuwamithehe ﬁnely

T T ST Y -
the nedbRGWihditlg BsHRFFes il bulH8ISprofbrtibAPARE comtipakt 88 fRlshAgE and size

agents; it
desired.

suppog.fto

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

sized molds and allowed to cool and solidify.
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can al so be an encapsulating material. In powders, the
carrier is a finely divided solid, which is in a
worRoos0u®3n th the finely divided active conponk@l/GBRev4/004784
tabl ets, the active conponegg.-.is mxed with the
carrier having t he necessary bi ndi ng properties in
a act d
SR S en R BB RS TR el U SRR, A actose
sugara?écﬁl\il; dedtinh, @garwhagakﬁahﬂﬁ&leﬂlyﬁlbéﬂqléﬁ sfdidmtchgporpmethyl cellulose, a
¥cer|des and cocoa bugter is first nelted and the
10W1§@¢P&§“Kﬂ@ﬁ@@b@ﬁ¥ and the liker sed therein by, for
somg P B B B e R R o S Pyons
inorgemio Iana nfgaaml acdisfayldbagn‘s and Suchtsatis areca&mrwﬂhla thenssopelef this
nagne3|u |un1s ear

inverf 4B SRBIPUGACh GG SR S PSS 2l s, benzoate
benz%ﬂzéglhw aChicHtRaste, ﬁ@ﬂféﬂ@bﬁ%&ﬁ@ H%%Bbélte ‘é@ﬂnbh’é@lﬂ@onaﬁ: choline,

ting wax, cocoa butter, l'i ke. Some of
c1trate,hafclnhmgd lsnlfsmaﬁe dlhmybaned;anme; mmﬂsukﬂmaéfr, dumansteh chitaspate,

WI th v i,nQr nd._or
L e e
hydr&ﬂibﬁldenﬂfdﬁ)ioﬁ[ﬂe @@Hﬂﬂ'rﬁﬂeaﬂé 184488, Bglate, a@tbatd, aiRtlRabdufonate,

i ncl ude acetate, adi pate, ascor bat e, benzoat e,
meglbmmeea—e@nh&l@lnmseﬂfomt@anwmxelatqs pamPRts: Rers sy Phenylacetate,
phOS@gﬁnﬁFgﬂg at arrg{ 1%1%%%@&? bg%%ﬁédéﬁnﬁ% es%h&ﬁ@t%,estearate, succinate,
sulfaﬁﬁf@ﬁﬂ%ﬁlﬁt@ﬂaﬂﬁie fartrate ptosylatg l(pHtalnatesul fglaye) piridlueroacetate, and

hem sul fate, 2-hydroxyethyl sul f hept anpat e,
undepreaiRoR e, oy CBIsI BT UG e BIFR e el S 25 g . lithm

and M{LE Y saf }s SRk St finelBfth ?rfe‘?al iR LR as MBIBRAIE, calcium and magnesium

fonat e, um ne, 2- napht hal enesul f onat e,
salts,n;atts with ,or@mad ladses sq:chme &itogplohetyiammatsws phmqghyhoalmagnne and

phat e, phat te |, at t
N
mtro% élh g mﬁiélrﬁ%ll?e taBdrhized ﬁlthtsﬁc%i’ég%h% as: lower alkyl halides, such

uenesul fonat'e), "trifl uoroacetate,

as melhyﬂe cthyh @tctpyl Mslebugd IhalsdﬂSh@lBﬂmbS@fm dike rﬁl@aﬂhb’ls dieghyfedibutyl;

i b B R M TR R AP B Bt

hahd%@hﬁé bR BhoFREN RS GtHRS aﬁ@rstox&qbnyamgltmm@aeptablb aaiesare
such as dicycl ohexyl am ne salts, N-nethyl-D gl ucanj

prefeml diiough aihensaliieRoalse Pisulowich 840 aplgrﬂﬁg ﬁépumfygw e  product.
ni {[1 ht &1@%‘1 dfo%ﬂeé %E&Veﬁl&ﬁl n-%@x?é Such as by reacting tlhe free base

rogen- c roups may be quaternrzed w
formSdfehe pl@ﬂﬂcttswlﬁsond @‘\maire&hklyhleima loif &E:sappmpriateaamdrmt asplvent or
et hyl, praopyl, .and hal i

medjupiia Wigh gt 1%1né?1H§16 ordrlwpfrrent weh F‘ya&‘-‘a fgf@éﬂ fseinaxgd in
vael§02ef SRR e byl e @ﬂsﬁ%éfkaeﬂ%af;n;gﬁbmna@ﬂ aion on

asu1aatbdub iohfemclsangbloesii.oxi ¢ physi ol ogi cal | y- accept abl e saI ts

o B BLe SRy ey BB eyt i

thereof for the therapeutic treatment (including prophylactic treatment) of mammals including

humans, it is normally formulated in accordance with standard pharmaceutical practice as a
pharmaceutical composition.
In addition to the compounds of the present invention, the pharmaceutical composition

of this invention may also contain, or be co-administered (simultaneously or sequentially)
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The salts may be forned by conventional neans, such as

by reacting the free base formof the product with one
wWoeroos0#®3Equi val ents of the appropriate acid i PCEHGB2004/004784

sol vent or nmediumin which_tshe salt is insoluble, or

in a solvent such as water, which is renoved in vacuo

wit, e B o DS Sl oE 200 b SR aBasBoncidons
refeﬂegmoﬁég@ﬂlange resin. In order to use a conpound of t he
formula (1) or a pharmaceutical ® accep abl e

t hBlkeeterm Pompesition Isantapdaditp anclyds tha AR éﬁlerﬁfﬂve component
ora rtgg%hﬂ&}ﬂ alcgél}qgﬁlgg{ﬁ '%mgfa MRRL Stidal) dd 2 aHé@p%lJ‘éH?H&s For example

|n accor e with standard
this 1ﬁ{?e’:iﬂ16ﬁ¢1ﬁytbe@éhn¢ﬂa’©dﬂwctﬁeaas kaowihar the agubtodhd form of, for example,

conposition. In additiqgn to the, conpounds of t
tablofy GARBRIES. AGUNE 0B 1Y EPET I ISRERIATC IT B ORGSR Aingpents, gels,
nasalt s%!ra;%' &tlfo @s TR1AAiS R ?8&’&&1‘9 or Qéro?cﬁs §Oned bt Sdrehitfdation,
1 eous or “sequentially)- - wth, one or
and ﬁmﬁpﬂemhmﬂ um:(cmhcr}xgdmg inteyerous, mframadimlbr jon infiasien) steyile Agueous or
por e di sease Congﬁﬂil onlgl referred to herein. The
oily %Céﬁltiﬁné(?ﬁﬁ‘bs??‘?ﬁl?fﬁ QrSHE Y& 0 i ncl ude the
f OL%@EM%O%ohB@n@%EIuM@ sCIORRNQRperdiond, and emulsions. Sterile water
pharmaceutically acceptable salt wth a
or Wgthlaplmpybut: glyabl splutivns pf thislastiveganpoundyaay bg maptiengdasan

e for [
PRSIl ol L A GO R B con
also BE ERAMSat& inGolutiod Gh udlueQHSSpol?etﬁpleﬂs glyosl, sobrtishs Aquenus solutions for

creams, Ointnents, ,.. hasal Sprays, sup osi tor ) .
oral aqlm@nsyraapn/ PRI PISVIE. by i qunadot SCF CABBORIL bt Sofegnd adding

sulta'bﬁ: N @hed rhav%ﬂﬁ% fagé Py ?ﬂtzglrs a‘cln ﬁ:kéﬂuﬁgh t@& desued Aqueous

Nt 1 avenous r%écu ar or usi on teril
suspamshtﬁﬂ fsr eral wslelcym Homakde byshsperswhe fiselyrisvided @:tme icbmponent in
emul si ons, quid for oSiti ncl ude sol uti ﬁn 1
wateg Mﬂww&hsa VI%F@&}S BRiATS EH? as apturg |S@%?%$“‘B§’ fosins, melhy

celldf@steegodméﬂ Qé#ggﬂgn&hzlc&lﬂuﬁ)% Whél O0Rr Qﬁspﬁﬁtﬁnéﬁ dn¥Fknown to the

mpoun ntioned as an exanple of liquid
pharmae@mca]tﬁounslauonnaﬂbl e for parenteral adm nistration,

Li id co ositjons c befor | at
o e BB oS Abng Pt Dt et St B HE ek he
comgé’érﬂt’(;ﬂ RASviAQ! in®) @it &5k BdrBdihiAkiappropeiBtelpaittRIf etk duyive
I ssol ving the active conponent 1 n water and addi ng

componienhihe u@ald@smfgrm tambor p@@(aa@jemmara%@ra g packpgs CO&F?amng
d1sc%?ea<§:uae§g nsg%qﬂgg}eﬁa%ﬁo%e %& e§ ﬁfcﬁ?ﬁd%ﬁﬁg @bﬁﬁ% gﬁ)cgpowders in

vial P&t dnyfdoulea NP @iit désagsiir@rcah @Betbhetrcapmﬂh cachait srdatdet itself, or it can
material such as natural synthetic guns, resins,

be theeapiyapriet 1uikes oF 206l hFePaFIFERY ¥Ry | cel | ul ose, and
g&élng{lg&uspendl ng agents known to the pharnaceuti cal

ion art. The pharmaceutical conpositions can
be Tihs antiichnao sageechbdefinetl heucinay be appliddes a sole therapy or may

involve, in addition to the compound of the invention, conventional surgery or radiotherapy or
chemotherapy. Such chemotherapy may include one or more of the following categories of
anti-tumour agents:

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

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
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conposition is divided into unit doses contai ning
appropriate quantities of the active conponent. The
wanios/ogwsnge form can be a packaged preparati oPCT/GB2004/004784
package contai ning discretesguantities of the
_preparations, for exanple, packeted tablets, capsules,

i j . e Y e form
exan LRSS Sudfhs il by REniGTROM S 1R A dng IR i e
methoexale cyloeina ppbopsidated hydiogyured); anytumbut fetbiotia (foagesnple
The anti-cancer . treat nent .defi.ned

antongSeBiee HEEPBBTHBE) bleG G a SORENE Red B TSP PngguPicin, Marubicin,
mitothHa G/,%i_acﬂlr{bln%@ﬁi ﬁﬂcpfﬁltmrﬁrygg}),g@@ﬂwﬁfé agémg E@%ﬁ@& LRa

conventjonal “surgery or rapy or c apy.
alkalgids hike mimanstines viphlastene, vindesiveanmiranorelbiny sndabxdiielike taxol and

o R PR 55 2 TR0 o b toosice and
tenip6§18d) iafAdhirdiRStobbREADLInd AsnpistRELAY) Medi cal oncol ogy,
such as, al kyl ati ng agents (for ‘éxanple cis-platin,

(i) capirsiatistagents sychl a5 srbeshragensd forrmxamplydamaxifena tatemifene,

' [ ph it X
o TR BT 80T B e
fulvebtraty, aptyanidrogéha@sr dxakiplSbichlutindde, dhitdmid thitvggailds and cyproterone

raltitrexed, nethotrexate, cytosine arabinoside and
acetapy)fpldicii Aoeagpnistsor LR agonirts or sxarerle gpesreliay dawpregelin and
| . -y o
b P ABHEbL R T oA AIEI g AR ior o e

as anastiozoley etrozdls, vaeazblawmmidyestmestat) ahd hildbiyoes 68f So-reductase such as
antimtotic agents (for exanple vinca al kaloids Iike
finasterifesr i stine, vinbl astine, vindesine and vinorel bi ne

(iii) ?gh%& ggﬁiégglgiéibﬁﬁ%ﬁf ?lf’;l} gcwg?%f}@)'r( g{%\%le Ph:Tloproteinase inhibitors
like regimantia phy kdbditors ﬁﬁurbkingseeplwniﬂb %ﬁ&x @ﬁdami(%fdcf}ﬂsi fiection);

. ans rr ne,. topoptecan. an C t ot cin), | .

() ¢y RBHaP oL cBR ST a fuRCias: BRegoR g i inghdrrgregvh factor
antibbABD X fadtO BBt GNBtibb AL LS é&gn&)léj{he'aﬁfil&@di%nﬁ Q%yr

[ od6x¥f ene), oestrogen receptor wn regul ators
trastugnmalp [Herbentind¥} angirthy antaattibd mdtibonetxfimrb E0205)) gfaresyl

M EAT TN AT R R T T h

examBleailibRog OF Bictdpidbrmh BLBHA i faaﬁd;( 48 S RAPIOEGFR family tyrosine
ogestogens (for exanple megestrol acetate),

.___proge
kinasgji tas@ich@Bi bitors (for exanpl e as anastrozol e,
I nd_i\nhi bit.ors of

LAy O R LT AR AR A o
(gefitinibyi ALD1839),64(3-edlynylpheay)-6)7-Kif @ metkagyioxy)quinazolin-4-amine

rret%o%r teinase inhibitors |ike marinastat an
(erlotimby QRI B4 a4 ur oki nase pl asm nogen acti vator receptor
) N P it S of _ . Lon,
IR S B9, Lo DA e o
1033 pfor bxceaiyels inhipritwng of the pladeletr darivpd groveth tthddadiaedly (@hd for example

inhibl%g(r%gPhl% hteggtog 'é igr_o%\gtg t%gctgrntla}n?l(})f?y

W) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
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trastuzumab [Herceptin(tm] and the anti-erbbl
anti body cetuximab [ C225]) , farnesyl transferase
WO pdosloidoes s, tyrosine kinase inhibitors and  PCT/GB2004/004784
serine/threoni ne kinase inhiggitors, for exanple
inhibitors of the epidermal growth factor famly (for

comiFE AP SO A e e s LR Ho Bkt MRy Brin
avp3 RB6HoN s1d agiatdtin);4- ami ne (gefitinib, AZD 839),

_ N-(3-ethynyl phenyl ) -6, 7-bi s(2-met hoxyet hoxy) qui nazolin .
(vi) - 4vagpilpedqragaing agents sucksps Gomresgstatin 4 and compounds disclosed in

- | - 3- (e U I j

mmters R b AEA leb s Wy b RO S0) W 0d 41868 WO
01/92224( WO 0244034 alEW0 a2/68EL3: deri ved growt h fact or

. fam]y and for exanple_ inhibitors of the hepatocyte
(vii) gr &ispRse 4bgrapics. 405 sxgrmpla thosewhigh gr ied ta s fpegels fisted above,

che i.ahi b he effects of vascul ar

Suc}lg%lolt@%;%?é\%ﬂ %&oﬁﬁht?gg%%%r, (for exanple the
(viii)angéne\therepy appreaviied, hedludihg Gelekamplewphrdaglegsde rephadelabelyant genes

NS TR R -
theraggfcl%%g&fbhemcﬁ%é 433 8siny\&/184ihS d8aRinaRd (B 8iBé kiRed dr a bacterial

. 4 - conpounds that work by other nechanisns_(for
nitrosdantpseenzymsmind @ppioattich ta ncteass patienbiglaranog i chametherapy or

.and angi ostatin).: (vi.)..vascul Yagkng agents such
radiofyer nﬁg"lpgtaggfugtbldﬂlg,(& S%ntﬁ%caec%e#ﬁg%eﬁ ’ ig%cl osed in
(ix) | NirehBadtheapy aftabaes, Adhdie@ fireRampie &Vi0a Aabin- Wb approaches to
_ 00/ 40529, WO 00/41669, WO 01/92224, WD 02/ 04434 andWD.
increggy g AmBIunpgeEnigitypinatiendemowesells weh as tansdscsien Mé&k Wg%nes such

s DRy SyFRARGESS, nE BR At 218, st e
approdvheapydeeppsoiakl anergpcipprhianheshsingetxasfectedapprumachldssuch as
cﬁolfaig@{tq%g;fggt%@a@gfc{r{ggnctg ,engr%%lég,%sigg é:gt‘é)_ ; re?tge{ﬁsggg’eg%ﬂg cell lines
and %Jy?é&hé@u%%gﬁlﬁpﬂo@ﬁg LRAERES. such as those using

osi ne m nase; thym dine kinase or a bacteri al .
ni Sudr enjohbisetmarynay taathigypd by sy ofthe Jimulaneous, sequential or

tient toleranc 0 _chenot he r radi of herapy.such

L W T R
emplof O HSSRRY 0PN BREHRS, of pHalHedeRcdlB ace¥RABIL Balts thereof, within

eX-vivo ‘and in-vivo approaches to increase the o
the dosagerrengendestiibeddierqiahafenstand theoetherqbiarmaceytielysagtive agent within
it transqfcgoctieolr‘l'1 é\éth cyt oki nes such as interleukin 2,
1S AP EY) CURFR 4551 gr anul ocyt e- macr ophage col ony
Synthktigul ating factor, approaches to decrease T-cell

anergy, approaches using transfected inmune Cfg‘rlgl S such .

as Thy comperndsy arbrEpicsHicdly depaniable ealis dhergqfpplothe Ressent invention

can BéSﬁI%SarEH LK LRSS @RS FeRknbWARY bn Stilled {HBE art of organic synthesis.

The compounds, or pharmaceutically acceptable salts thereof, of the present invention can be
synthesized using the methods described below, together with synthetic methods known in the
art of synthetic organic chemistry, or variations thereon as appreciated by those skilled in the
art. Such methods include, but are not limited to, those described below. All references cited
herein are hereby incorporated in their entirety by reference.

The novel compounds, or pharmaceutically acceptable salts thereof, of this invention

may be prepared using the reactions and techniques described herein. The reactions are
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and approaches using anti-idiotypic antibodies. Such
conjoint treatnent nay be achi eved by way of the

W@ Romlos®@seous, sequential or separate dosi ng OPCT/BB2004/004784
i ndi vi dual conponents of theggtreatment. Such
conbi nation products enpl oy the conpounds of this

o Bt S R OEHA L Obd B e e o
the tritRESRRSAOEE @B didtE ADS) a1 thRissdmpeien of thelsythatis inethods described

agent within 1ts approved dosage range. Synthesis The
belovg gtnip cubrisndesytogrhhahalbpgposedireastign 6@1}58%@!5@1@ ding choice of solvent,

t hereof . of [ | t] I I a
react i Asipli s R PR Yk O PR PAERRL R
procedlifa)iré cdteh iebé the coheitiomnqadatsfor drat piaatiomaehith stwuld/be readily

e R T
synthpgd ?r{?pﬁjre fﬁﬁ&ﬁnﬁﬂt@%ﬁs‘eb@oﬂ%@ﬁg ?oﬁf(‘)ﬁg"ﬂf 1h@ nid16cu fudfbe
synthet che

¢ organi mstry, of variations thereon as
compafibleadilathe dedynts land ecastonsl prapdsad.tveh aestrictioms bo thetshiostiguents,
include, put are not limted to,.those.describ . .
which e AmDRGplE e e diotpt Gupdgnns L RAREgPeren t one sidlled in
the att AR LRANAL Btbihdis Rk theBBEE&LY by reference. The novel
conpounds, or pharmaceutically acceptable salts

t HEesiobentioh willinow be/Ruthendeseriedoeitprederancedo kg tpfowrng illustrative
r E_gct [ g\ﬂ% anlg tsgéhgi ues descri bed herein. The
exampeey A PO BPHEsS SECC OBE ¥ ned in sol vents appropriate
(@) ! OehPeratbiR@oaslosveans degtay Calias €TP oppedioanareansied out at room

suitable for the transformations being effected. Al so,
temprature er debient tsmpertuse, thatds.dy Af#eeiof 1fednbds descri bed

(i) ?:clgg\é\rl?ig :%5111{18%5[ Werridl ‘3%&&@?%8553 ﬁ%dlilﬁh lsul?ﬁtg,gﬁégﬁta’fion of organic

conditrons, inclu ce o

solveneaaé tatie@banshipes Stary @agioraor treleperdated pressiur @t 080 ofmHg)

.. the experinment and workup procedures, are chosen to be
with g fpathciemareiee of & BfAd for that reaction, which

.... Sh i i el edhi h
) 5B REERIN, ASARRARSG L byEdil bl romatognty
(TLOvgaramialnt: basilea ghbtlateste functionality present on

o e R BSOS Gl
chro%ﬁt?)%i:airpﬁwr&% speltrb Et%gﬁ g?t@MS}%ﬁﬂtr_%actmitﬁﬁbs%@ igﬁr@ﬂﬁﬂtil'hhﬂtﬁtion

e reaction c ions, will be readily apparent
onlyt o one skilled in the art and alternate nmethods nust

th b . _The.i ti i
) oSBT SO 85 Byl AR KUGHREE oy s
and/6PRARIsp&ctiatiaph)i ch, unl ess stated otherwi se: (i)
tenperatures are _given in degrees Celsi usi&é O ;

(v oppsanEIvn o lisHEER BRly 8 SRR LG WBich can be
oo TS b S 8 O 0GS it s
requitédli um sul fate; evaporation of organic
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(viii) chemical symbols have their usual meanings;

(ix)  solvent ratio was given in volume:volume (v/v) terms.
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5-cyclopropyl- 1LH-pyrazol-3-y1)-N2- 1-phenylethyDpyrimidine-2.4-diamine

A mixture of 1-phenylethylamine (73 },LL, 0.56 mmol), 2,5-dichloro-4-(5-cyclopropyl-
1H-pyrazole-3-ylamino)pyrimidine (Method 1, 76 mg, 0.28 mmol) in 1-butanol (1.0 ml) was
heated at 110°C for 18 hrs. The solvent was removed and EtOAc was added. The solution was
washed with water and was concentrated. Semi-prep HPLC (Gilson system) provided product
as a solid (91 mg, 92 %). "H NMR (CDCls): 0.72 (m, 2 H), 0.96 (m, 2 H), 1.56 (d, 3 H), 1.85
(m, 1 H), 5.08 (m, 1 H), 5.41 (br s, 1 H), 6.08 (br s, 1 H), 7.22-7.41 (m, 5 H), 7.92 (s, 1 H).

Example 2-127

Following a similar procedure to Example 1, the following compounds were
synthesized via reaction of a suitable pyrimidine (method of production of which is also

listed) and a suitable amine.
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(2S)-2-({5-Bromo-4-[(3-
cyclopropyl-1H-pyrazol-5-
yl)amino Jpyrimidin-2-
yl}amino)-2-phenylethanol

0.9 (m, 2 H), 1.2 (m, 2 H), 2.0 (m, 1 H),
4.1 (m, 2 H), 4.2 (m, 1 H), 5.3 (m, 1 H),
6.2 (m, 1 H), 7.3-7.4 (m, 5 H), 8.1 (m, 1
H), 8.7 (s, 1 H), 10.1 (m, 1 H)
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(m, 1 H), 7.0-7.4 (m, 4 H), 7.7 (m, 1 H),
8.2 (s, 1 H), 8.4 (m, 1 H), 10.4 (m, 1 H)
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met hyl pyri m di n-2-yl }am no)--721H) 5.99 (br s, 1 H),

7 15-7. 20 (m 2 Met hod 2- (4 fluorophenyl)ethanol H)

I_I_I_I
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99 rﬁ gy?glggci Ay a@ glr)%)rr(])% 1! @D?%ﬂfgfgﬁ@(n% 2 1;1_& 1.04 (m 2 H) % Method
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2 | ety N ﬁaﬁoﬁ%@ fopb 20, 1 1D, 6.92
7. ifnidi -didnti 104 8
11%}41311&1%&(2”4 Fglaggﬁ% 194 B8 fm7.02 td. f;;») ?%1(@ C%)J%Eb
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1009q (‘Zgw(g%l[(; (ggﬁlwopﬁ dih ogsﬁ% E;i)gg 9?@1 g}ﬁb 1 b;'( -1 | Method
(”quzp 20183 §1§aﬂﬁb!ped yl gm NBb6 ?m(Z“ng'SJ@I Qn,pthW}G 18
(n m 1H) 104 et hanol ound
vamﬂgmygmgm@ﬂy eEing)-3-5{ pcl Bhr bRy (m, %I:I,Dﬂdﬁ) (m
(bl 3, el i e,
mgt hoxy- phenyl ) - et hyl ] - -|),H)5 33 (m 1 ). 6. 20 (br S,
1 1H) Ban\/rimrhng') ~di-ar nlnalm 1 2702
101|(_|)2 N%(Sz@yqlmrogylr_bH 7 28 9163 irq,.@ H)R084 (1(1152 HI)H} 41@) 32 Method
r o
o TGS PR 1D, EoBfml Ml B 48 2 1s
3. Gﬁlotmheﬁ‘ylgbthﬂ%@l ( m l(th 2 19, 2103 (8, 2 H), 7.40 (m, 2 H),
niftr i .
I—I3 : J%Tﬁine% %}ﬁl lﬂef | Séﬁelnﬁ} )@?Ha(hbi* 1gﬁ)97 ( s 1
[
102_“)( fg}/ﬂcﬁ’gﬁ 359: 6 3 ??’s@%ﬂ) g‘z% g}l 2 H)21 Ebs (m, 3 , } Method
(1 M LEBpidatbledy Dy’ amefhyB yﬁ JHN. 8? (thS) H).- 19? (st ;ﬂ) 980(m |1,
(rh (1F9yndy§ %Ag}%z Y ffﬁ)eg.gﬁ]?{ng?&ﬁ?;/.sg SLYH) €05 | Method
Ellltﬂy%&)iafnelzdzt -Bendnd- di am pg 8197865 mH 1), 05@dr 60T 1. | 20

103 | 1-({5-Chloro-4-[(5- 0.60 (m, 2 H), 0.80 — 1.00 (m, 5 H), 1.80 | Method
cyclopropyl-1H-pyrazol-3- (m, 1 H),3.45-3.55(m, 1 H),3.85(m, 1 | 1,
yDamino]pyrimidin-2-y1} H), 4.60 —4.90 (m, 1 H), 5.80 — 6.10 (m, | Method
amino)-1-phenylpropan-2-ol 1 H), 7.10—7.40 (m, 5 H), 7.80 — 8.40 21

(m, 1 H)

104 | 5-Chloro-N*[(18)-1-(4- (400 MHz, CDCls): 1.54 (d, = 6.8 Hz, | Method
ﬂuorophenyl)-ethyl]-N4—(5— 3 H), 4.94 (m, 1 H), 5.73 (brs, 1 H), 6.10 | 19
trifluoromethyl-1H-pyrazol-3- | (s, 1 H), 7.04 (m, 2 H), 7.38 (m, 2 H),
yl)-pyrimidine-2,4-diamine 8.00 (s, 1 H), 11.80 (br s, 1 H)




102 5-Chloro-N -(5-cyclopropyl- 0.55 (m 2 H 0.82 (m

2 H,
WoR005048983 (m 1 H),

1.55 (m 3 Method IH ryrazol
2.90 (s,

-3-yl)-N -net hyl -

3 H 5.80 (m 1 NPCT/GB2004/004784

-(1-pyridin-2-ylethyl) 1 H»35.90 (m 1 H, 7.55 (m 2
H) , 8 05 Met hod pyri m di ne-g 4-diamine (m 2 H), 8.55
J o950 lec 4\’_’] 20103 IJE -
EX. () QPH(Hﬁ“nﬂ H, 0.80 - 1. O(HNMR5 H) "1.80 Met hod SM
105 §|51§’1P Jé}é 5. cj?io;f}%;fl) ! @g? l})\i;]g}g rﬁlaéin:,) ﬂf@? '3)131),3)“86% Method
4. 291 lemzombm) -NB. ($0 - 6. 1@1(2”]{),1\19532(@@;((&@ msﬁy -3 1—1% 1884 5,
- phen o) _ _ -
! aori 111-% Mféthynypmﬂslem en.d-F, 513 (%},-hnﬁk’éﬁ'j%@bé M%}: Method
Cl o4 d, J 6 8 =
ri R s’y oy 7o N S SR 0 9. 30 (T —p e 3 ) | 24
(hblr_bs 1020 (6 12 ZIE;) t7r|3f8h'l7.a6©nmel )| 7.52py Rz 3157 Fm, (s,
1 , 7. m .
yI) - pyri m di ne- 2, 4- di ani héﬁ”g%q) s¢ L D454 44 Tgop-piifz 1y |
73 - Ex. Conpound NVR SM #95 5 - Bromo- N
- 50vc|ooroov|- (400 cbd. ) - 0.71 (m 2 H)
106 0.| 80-(5EBdagll-Liyyyazaldl - 3| (A0 NEz( CDClan 1.47 H 49 (4,53 ( d| Method
J 84 5
Py ryll)d$ ﬁhlfr‘i/Ne’t[@p')l (fJLyr | m &AL 3 Iﬂ 3 1(.)4I-(If 28498 (ﬁt 1 i{)’ 25
H)[, ,
# ﬂu@rc%ﬂeﬁ}hfeﬂ?l]g M b@({bes 4- lq)é@msr(s 16321% s(dxg B
1 Iﬂ)ynrrﬁdlﬁé'-2(4°fdlamm® 7.96 ,s7 2 174%52 (ms 7EH) Z/<§6 (9 16H)6 Hz
1077 §7Cﬁloio hfgqf@gf 13(4- ) Mg'; hjgtogﬁ\}ﬁ{g ggpggp’o”_%"- 8?@” “ (4] Method
7.\ Qidéop h%n}h?-eth 1]914 , 2 1700H£69@) (1qso -11 ﬂ(d 25-70Hz 3128
f lluor ophen hyl]- 5.6 %614 5 (s H, |
6.|9®ptepyl2 pyramlfﬁ-ﬂér- 1 289 n23 9|6|)(q, 17H2 5.027 %Q9 (! 7
107 5- (41
| m&)yn&}%m(:?él &]f D1 Zsplbd‘f %%r Sl\/é%ﬁ)6b4 1 wa), 896 |
fl uorophenyl )-ethyl]-N - (2H)7700ki 2 16), HB7 (4.19@) - 1. 52
{d =7 Q Hz 3 28 isopropyl-2H-pyrazol-3.yl}. H)
1082 8‘59Ch1020 D6-(Fq, 1 H, 5. fgob’rgﬂggcpglg)lo 00 (m, 2 1), 0.371 | Method
py m ne 6.
P gTr%?tﬁylgl% b(r?fz B, (ﬁ?ﬁz B, g7H§'|)1 316; 12%53‘13 31
5- @%mpsm) I\IS{(IS}I-QQMNHZ CBA.0 Hz; 3 B1)0N3% m2.33 (IdI)J Z0.871
Ve ﬂuorophenyl)ethyl] Hz, 2 H), 4.84 (q, 1 H), 6.02 (s, 1 H),
pyrimidine-2,4-diamine 6.77 (t,2H), 7.11 (t, 2 H), 7.66 (s, 1 H)

109 | 5-Chloro-N*[5- (400 MHz, CDCl3): 0.021 (m, 2 H), Method
(cyclopropylmethoxy)-1H- 0.293 (m, 2 H), 0.947 (m, 1 H), 1.20(d, J | 35
pyrazol-3-y1]-N%-[(18)-1-(4- =6.6 Hz, 3 H), 3.61 (d,J =7.4 Hz, 2 H),
fluorophenyl)ethyljpyrimidine- | 4.64 (q, 1 H), 5.04 (s, 1 H), 6.69 (t, 2 H),
2,4-diamine 7.02 (¢, 2 H), 7.62 (s, 1 H)

110 | 5-Bromo-N*-(5-cyclopropyl- (400 MHz): 0.63 (m, 2 H), 0.87 (m, 2 H), | Method
1H-pyrazol-3-y])-N2[(1S)-1- | 1.60 (m, 1 H), 5.29 (brs, 1 H), 5.92 (brs, | 5,
(4-trifluoromethyl-thiazol-2- 0.76 H), 6.52 (br, 0.24 H), 7.96 (br, 0.76 | Method
y1)-ethyl]-pyrimidine-2,4- H), 8.09 (m, 2 H), 8.31 (s, 1 ), 9.45 (br | 49

diamine

s, 0.24 H), 12.13 (s, 0.76 H, rotamer),
12.39 (br s, 0.24 H, rotamer)
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1.
wodp00R/08033 2. 33 (d,
H) ,
6.
5

-IH (
33 (d 31 pyrazol -3-y I
J

4.84 (q, 1I—I) 6. 02 (s
2 H, 7.1 (t,

EQHWOPBQCI opr opy! net hg
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M
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1
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2

I:\

T Py o
gi:@%k%gwl\t] ze(tlhthia]zolylz-l n

thzlimyanaéiaéré%
e, (1,2 et

Y- trlfluororrethyl t hi az

.0 f
2H)

2 H) 0.772 (m 1 H 1.31 -

- [ (]

(s, 1H) 109

o241 Im ’3 II\
)

S)-1-(4- J = 7.0 Hz, 3
I uor ophenyl ) et hyl ] PER/GB2004/004784
pyri m di ne- 2, 4-di am ne

7‘?)66
vr A" JrE O i agu o T
xﬁNMRo 293 (m 2 H) 0.947

SM

Wﬁ@aﬁg AN N7, 2H), 06F

1 (6, 26), 4. @4dm= 618 Hi),,3 ]5),0484( S

s ider S i@t S Gradm. & 85

Yok E,HP%; %Zgi %ﬁ” Mg)r '6|\i3 @(I =9

Az, 2-HY) 778 (d) ] = a GSHZ,(]bH) 6R4

Method
8,
Method
52

diamine

H), 8.13 (s, 1 H)

, 7.96 (br, 0.76 I\/bthody)-e '] -.pys iy dine- 2. 4-
I—Is . 8.09 (m 2 H), 8.31|& }“2#6&/9} %@%@I‘Idiz-%éﬁzne
s10.24 H), 12.13 (s, 0.761 H) 764 @RI H 12. 39 (br s,
0124 H_ rotaner)- 74 - Zjormoun SMIIl N
112 - &m(@b[(ﬁfsyd:—ﬂutdrxy(l&l}o (M)&(t EIH)C_NXS (@.3H), (65 (I, B) , | Method
e BEapel S Nabiiog sy 5 H Hg\lf_gz{ 52 A 940%m, 1T, 4980 | 36,
y cﬁb mﬁbh&lmk}ébﬁﬁm% 4 (of, mH)l st (s51 ﬁébxps (nd, 2=H7 2 Method
Hr t hod dijam ne (br 0 (m
H 2- (6 fh@rgphenyethanod 52 E:39 (mid H)?8 83(x d H)J8 43 ibv@, |l|z 104
11H), 7.69 (d, J = 2.4 Hz = 5.6 Hz,
Hj , 7 96 (br s, H 112 (2}% ]19 (Hzi%%{gec But oxy- | H
113 0 ¥R {5 SCHoro-4-[2p (d, 8095 (t 3 51.60Yq,2 H/};Btmotm 2 Method
p_razol | )am no] -5- H 9 (m 1
H) prapogyflé%pyr@m l6ropyr i nj &) 14 04(1(9?4 %nkbﬂ‘hgfg (m, (1nlii) P.44G, |37,
5 S 15 (m PR
5] E’ﬁ ‘FIIII%%"E‘?IMII ?) et hano 1%’39%%%%7,388@6’32 1y 7.9 | Method
HJ ; 1 WBmdo)b(4-s, 1 104 H)| (s;om,ls.z'm(brss, 1H), 188 (brs, 1 H) | 104
(: 0@§‘SCI1Ioro4[(3 5 (t, 3I—I) 170(q 2 H)
?>. 01( 1358k pr opoxy- I I—I-pyrazol 4.00 (t, 2
114 ' Q@-ﬁ@-ﬁ}do&o 'Zﬂ[ig{; 570 °l F %7 e, 5 I-}ia )3@ @gbﬁ%{, '4'6&7%1“14 Method
isopropoxy-1H-pyrazol-5- H) 4.93 (m, 1 H), 5.57 (s, 1 H), 7.13 (m, | 38,
yl)amino]pyrimidin-2-yl} 2 H), 7.38 (m, 2 H), 7.98 (s, 1 H), 8.21 Method
amino)-2-(4-fluorophenyl) (brs, 1 H), 9.83 (brs, 1 H) 104
ethanol
115 | (2R)-2-({5-Chloro-4-[(3- 1.30 (t, 3 H), 3.63 (m, 2 H), 4.09 (q, 2 Method
ethoxy-1H-pyrazol-5- H), 4.93 (m, 1 H), 5.59 (s, 1 H), 7.13 (m, | 39,
yl)amino Jpyrimidin-2-y1} 2 H), 7.38 (m, 2 H), 7.98 (s, 1 H), 8.24 Method
amino)-2-(4-fluorophenyl) (brs, 1 H), 9.84 (brs, 1 H) 104
ethanol
116 | 5-Chloro-N*(5-cyclopropyl- | (CD;OD): 0.80 (m, 2 H), 1.10 — 1.40 (m, | Method
1H-pyrazol-3-y1)-N>-[(1S)-3- | 4 H), 2.00 (m, 1 H), 2.18 —2.40 (m, 2 1,
(dimethylamino)-1-(4-fluoro H), 2.80 (m, 6 H), 5.07 (m, 1 H), 6.13 — | Method
phenyl)propyl]pyrimidine-2,4- | 6.30 (m, 1 H), 6.97 (m, 2 H), 7.30 (d, 2 132




yl}am no)-2-(4- (s, 1 H), 8.27 (br s, 1 H, 9.86 (br
s, 1H) 104 fl uorophenyl)ethanol 114
W@ 2RpAP064 5- Chl oro-4-[(3- 1.27 (d, 6 H), 3.63 POT/GB20d}/004784
4.67 (m 1 Method isopropoxys._| H pyrazol-5- H), 4.93
(m 1H, 557(_3’1’H|);713(m38 L
EX 1 ﬁ)"mlg’“ﬂf I\/bilhodnam no) ZHEWRI Q;Fopjr;lenyl )I} ( brv. JUH;D SM
117‘9 T : gfgggo‘(ni tizH)bH' 6%@1 9H)| 31 Method
o bpmyprotiypﬂﬂé}@@izm& H | 1809, (o), 12@1)—282{1@96(151) 205 |1,
(gl)gmmo]py%ggm( 2% n%ﬁ’ s, VH, s%0 ot THS, | Method
a 1
at )%Eor?of hg&fgs ?\IQQE( 2% 16;%(3 (()r%y@ﬁ)(ﬁgo @3)2: H) 133
0.| 80N¢dimethyiropanabfide 1 AH), (193 (sl BHd
ETT 342 00—m—1H 2
i’ H‘?%@W‘*‘WM RN Aot byl Py Y U5 Sy (3 B | Mt
) t
|(or ?Pé%rgg &{%o}nédme ﬁlé%m 1&% beé(m 3H)H) 295(]m 2 |1,
é Fyl})ammcaﬁyr(umdUQ-ZELBZ di anHJ)I,éS 09 (m8l Iﬂi& 5(@0 (bt sH) H),?c’g?a Method
A-
YL HBO- {-orp e o f’ T 5,520 b AR TRy | 134
| } e@?ﬂ#roﬁananﬁd@o (m SQ@(saI@p 2.80 (m 6 H),
2195 1 laminolpyrimd H 507 (m 1 H)
1195, h@e({étﬁhlgxo 4-[@, Met hod| (€ 3OD) 0.83 (m, 2 H), 1.12 (m, 2 H), | Method
I I 8
BRI agﬁh%ooa‘@%anaﬁ’&qm@(ﬁs 1550 |1
g, 93- ({5- c ® 2
paptinss (St (O G (o
2. m}a(tmm)ﬁ&@-, 2.80 (m g f%y(szl
I -2- 5 07 1 5.60 (b , 1
Xb)fﬂlg}{g%]eﬁ%%{g%% P} am no - 3- (4- 1glmuoro||;21enyl) §£ i
120H)|,(38)-20{3-ChlctoH)[(5-7. 40 QE:D;DIBD 0. 8173(4n 2 H), 1.15 (m, 2 H), | Method
N- et hyl pr opanam de 8. 233%)
3| Cysloprny AT Easl-3 (CD 03 (m;ééi)( %~.90émrﬂ|§¢ H)1339 (e 2 L.
oyl i, o) P BT B 2
1 |1} anindP3{(é-flubrdgheny)-9B (o H, 699 s, 1 H), 7.10 (m, 2H), 135
N-(2-hydroxyethyl) 7.41(d,2H),8.12 (s, 1 H)
propanamide
121 | 3-({5-Chloro-4-{(5- (CD30D): 0.88 (m, 2 H), 1.12 (m, 2 H), | Method
cyclopropyl-1H-pyrazol-3- 2.03 (m, 1 H),2.11 (m,2H),3.60(m,2 |1
yl)amino]pyrimidin-2-y1} H), 3.86 (s, 3 H), 5.50 (m, 1 H), 6.39 (s,
amino)-3-(2-methoxyphenyl) 1 H), 6.92 (m, 1 H),7.01 (d, 1 H), 7.16
propan-1-o0l (m, 1 H), 7.30 (m, 1 H), 8.12 (s, 1 H)
122 | 3-({5-Chloro-4-[(5- (CD;0D): 0.74 (m, 2 H), 1.02 (m, 2 H), | Method

cyclopropyl-1H-pyrazol-3-
yDamino Jpyrimidin-2-yl}
amino)-3-(2-thienyl)propan-1-

ol

1.93 (m, 1 H), 2.18 (m, 2 H), 3.65 (m, 2
H), 5.57 (m, 1 H), 6.23 (s, 1 H), 6.97 (m,
2'H),7.30 (d, 1 H), 8.03 (s, 1 H)

1




yl }am no)-3-(2- 7.31 (
f1 uorophenyl ) pr opan-

W@ @503033 0. 87 (m 2 H),

cycl opropyl - | H pyrazo
H), 3.30 (m 2 1 yl)a

d 2 H, 812 (s, )

-ol 120 (3S)-3-({5-Chloro-4-[(5-
1.15 (m 2 H), Met hodPCT/GB2004/004784

|-3-.2603 (m 1 H, 2.90 (m 2
nmo] pyri m di n-2- H),

4 ADJM B i = a ¥ hikhad |1
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. rTo v e aw)

12.01 (bs, 1 H)

Ex. aﬁTﬂ?&}PWM fI uorophenyl }ﬁWRl H 6.29 (s, 1 H, SM
03 | T G CeyoRtop L, - T DR g, ZH 1RR (pE 2, | Method
(‘rﬁ?lfl@razdlﬁ?’gﬁ){\f?’r[(ﬂ{)km- %1-92 (gt 13, 353 (v H(B.53 (m,ZH) 1,

CyYCl opro ; . )
S G hopberyty P yRorP ROy | i b ) 3P Gy al 5 5 | Method
H) 9 (s, 21 pBt 1
] Selippiagnds (5| g R Gos ke minaale) ) s
% H)a,mﬁiilso (m 1 H), 8. 197%1’5‘(1111%)1&21 (s, 1 H) |
T34, CREER G -9 bpy! - | OBy Lz B, AIDS Thmap fy, | Method
> { ) . Jo T |
5| Mgkt BB L, 24 (g PrOgleY M asth )|
agnyh)amﬂr&]ﬁsaimwmayl ) pr OpRED, 7.0 (k)2 HY, 73 (nal, 2 H),H)948(s03 Method
g, .1k - 76 - Ex. Co 123 5 - Chl \
f(eﬂ}@ﬁ?@%-&ﬂp (CD D) TE’%BSM'@? §%> 108 (m 2 104
gbﬂsuw(ﬁdﬂ]}l@ﬂylbéfh@%%azm 3- Vyl)1N [(IR> 1- .99 (m 1 H),
l 1
12554 N-HEROBREAYLS- 2- mor pho (@D:(): 00760, 2D, £.48)(m, 2. 18p | Method
i
1o PEoppAA TSN JRHLLEASInE s (1 1
-2 §l)1 nftnd]15- él&lorc%)yﬂ;ﬂﬂd1h2R 1); €5 (-1 GDT D:O4-(In( 3H)( 108 (ﬁ) Method
1. m 6 H) 72 (m 2 Vet hqd |sopropoxy
H;ir?yY amino}2-(44. 64 (m 1 PI)E'}) glots, () 1 1), 5.54 (s, 1137
43, .yl i< , 7.09 2 7.42 (tn,
2 I%‘% af%ghﬂ?gt?yl%%g{d& am no) - 2- Lgfm 1 H)H) 9.90 (J()rn
126§|,r e Zg)z (m%ﬁ Etth(@fé?-ﬂ?ﬁ CBy %&tﬂ@%ﬁ;glg 6.2%iz, 3 H), 3.66 ém, 2 H), , Method
H), AEANE dulepRelptopyl - | ﬁ%(éra%ﬁn 498 () éé%(%r% éﬁr?rb, 42,
3| QRuotSPyritmitin-2yHRndif®)- 1 | $), 7.15 (w, 2 H), 737 (, 2 H), 8.00 | Method
2-(4-fluorophenyl)ethanol (m, 1 H), 8.19 »- 8.34 (m, 1 H), 1073 — | 104
11.07 (m, 1 H)

127 | (3S)-3-({4-[(5-Cyclopropyl- 0.68 (m, 2 H), 0.90 (m, 2 H), 1.90 (m, 3 | Method
1H-pyrazol-3-yl)amino]-5- H), 3.40 (m, 2 H), 5.53 (s, 1 H), 4.98 (m, | 13,
fluoropyrimidin-2-yl}amino)- | 1H), 6.12 (s, 1 H), 7.09 (m, 2 H), 7.34 Method
3-(4-fluorophenyl)propan-1-ol | (m, 2 H), 7.80 (s, 1 H), 9.31 (bs, 1 H), 107

! Trans-esterification occurred.

Example 128

N2-[(1R)-2-Amino-1-(4-fluorophenyl)ethyl}-5 -chloro-N*-(5-cyclopropyl-1H-pyrazol-3-

yDpyrimidine-2,4-diamine

A mixture of 2,5-dichloro-4-(5-cyclopropyl-1H-pyrazole-3-ylamino)pyrimidine
(Method 1; 150 mg, 0.56 mmol) and tert-butyl [(2R)-2-amino-2-(4-fluorophenyl)ethyl]
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yl)am no] -5-chl oropyrimdin- H), 6.25 (s, 1 H, 7.04
(m 2 H, 7.23 (m Mthod 2-yl}amno)-2-(4- 2 H, 8.11
W@ 2005090387 fl uorophenyl)ethyl] acetam de 126 PCT/GB2004/004784
(2R)-2-({4-[(5-Ethoxy-IH 1.80.(t, J =6.0 Hz, 3 H),
3.66 (m 2 H), Method pyrazol-3-yl)am no]-5- 4.09 (m
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~N-fl uorophenyDet hyl | - S-chl or o- A*- CS- cvcl opr opyl -
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E&‘%Jéchl or o- 4- (5- cycl opr opyl -
N( fJ&ngélB MBI B r%ﬁmm f('lm 1AM ety iR BinBine-2.4.5-

o Mol ) and Tert
triamiife@#>2- am no- 2- (4-f | uorophenyl Yethyl]- 77 - carbamate

e gk 3418 930 el g FRPE (60 myer-06 Ml Bap prasuated and refiled
with H;'(iaaﬁ%h) gRVewhRidel tatsewfaﬁromﬂxk c?él@%cﬁlegfitﬂg{r%z%l 351)-N(15)-

onpound whi ch was then dissol ved
1-(4- ﬂuomphwa/é)eﬁwﬂeﬁnttmprynumima@ét diomire (FEx@mpleriO)l, H2@imighe.31 mmol)

o S R B RSP i . e
follo@8d By b&ﬁeﬂﬁ&ﬁ R%EVQ "tlibddééired ﬁﬁfdu&lea% atstlﬁ&‘ ( fdﬂﬁé f931r°/?79 ng\@\/[R 5
salt. 0 (m

0.70 @, 2 H),;LQ)9Q (m QHI);I)I 471(119,55 I(I}nl ) (Im 1 H), ZEDS((m, 1]H)—|)5 206ni @ H), 7. 13

B T LY L T XA

A-fluorophenvDet hyl | pyrim dme”™ - triamne A flask
W|th 10% pal | adi um on carbon (66 ng, 0.06 mol)  was
Exanples 130 ed and refilled vvith(balloon) To it was added

?[}?q%oéﬁfl}é) B sifitak ¥ro’c(e§drg X§ is%’&&%%'w,' t'h fﬁ}/orvé}rzlgf) Icor?’lp Xm)d was
synthesized via reaction of a suitable aminopyrimidine (method of production of which is also

listed) and palladium on activated carbon.

Ex. | Compound '"H NMR SM

130 | (2R)-2-({5-Amino-4-[(5- 0.70 (m, 2 H), 0.98 (m, 2 H), 1.47 (m, | Example
cyclopropyl-1H-pyrazol-3-y1) 3 H), 1.92 (m, 1 H), 3.58 (m, 2 H), 100
amino]pyrimidin-2-yl}amino)-2- | 4.85 (m, 1 H), 6.20 (m, 2 H), 7.13 (m,
(4-fluorophenyl)ethanol 2 H), 7.40 (m, 2 H), 8.43 (s, 1 H)
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20

25

30

| - (4-fluorophenyl)ethyl]-5-nitropyrimdine-2,4-di am ne
(Exanple 101, 120 ng, 0.31 mmol) in EtCH (5 m ). The
WO e@SiwB3 m xt ure was stirred at room tenper at BEEGBOI04/004784
20 hours. Filtration follo by concentration gave
the desired product as a solid (100 ng, 91%. H NWVR d
ExaO. 01§1m 2 H, 0098 (m 2H, 1.47 (m 3 H, 1.92 (m
——I’}EZ%—5, .03 (m 1 H, 620 (m 2 H, 7.13 (m 2 H),

4-[(57C98 ofrtpyl2l Hpyra3oB3-y{)amire] ) {[(19- AQ-{B6rophentDethyllamino}
_Exanpl es 130 Followmng a simTar procedure to Exanple

11 e- Wi ng conmpound was synt hesi zed vi a

b 86 eplhsh of SRR S AN TP SR PG D -
ﬂuor(agltégnwg)‘e??gpﬁﬁlhﬁﬁnei?rdéﬁﬁgiﬁ gg%ﬁ&g&mﬂh%ﬁg g nzmol) én |cl})linoline (2
-2 - no- 4- - 0. . ,
ml) ‘K?S&fldEﬁfo@?QzEb Piéar%f}f‘c&é @&Wfkmgobﬁnéz@r n@&twe)v{’% hapted in
e Gt 0y T s H s i fetign g g desied
proddcttdl a sélid B My, 10%4). I‘ngmhs 0360)('@{, u??f 0.99 (W), 2 1), 497((H, 3 H), 1.80
- anmpl e

2 H, 843 (s, 1 H 8 - Ex
(m, 14H), (5L 0pe lolé}, Ses}Pl (@m0 H)r6ly (o006 By, B (o2 BD4139 (g 2 H), 7.70

I I 0 | ) yl I am no}
(S’1%9?%%8%%%’-@%@5?1? ‘e To a solution of 5-brono-N
-(3-cyclopro ryl-1//-pyrazol-5-yl)-N -[(16)-1-(4-

fl uorophenyl ) et hyl ].pyri m di ne- 2, 4-di am ne (Exanple 5,
EL”EB%J@, 0.6 mmol) in quinoline (2 M) was added copper
CEt g

N yefoptd] 28 dHHGHL e A
fluor Deth nidsien) 4gliarminecat i on gave the desired
E 'R t as a solid (67 ng, 309. HNWR d 0.60 (m 2
—’EﬁLi’é-gxa @290 (m 2 H), 1.47 (m 3 H, 1.80 (m 1 H), 5.10
5-Chidfo-N'-(Hoycpfpvi-TH- Rz dlByIEAZP(1(650 02 BitfloroA-43 (M 2
(m 2 H, 7.70 (s, TH, 8.8 (m IH

H 7. 35 —10. 95
fluorpplrenylethy i e

flaor ophenvDet hyl | pyrimi di nes 2, 4-.di am n I 33 :

g BRI LRI 857 S SR S topaps
1H- }étzBl—?%yZ)-—N’f-'[i,i,Qﬁﬂud)ro_(14_(4-ﬂuoroghenyg_ethy_l]pyrimidine-_2,4-diamine '

| uor ophenvDet hyl | pyri m di ne-2, 4-di am ne The title
(Exapp g thygehar ﬁﬁﬁﬁewgh BigflepyrrpuPrierien atgd0em:| |

m%tgﬁ%lc?lﬁl)yz)agrxgolm?ﬂlw uor ophenyl ) et hyl ] pyri m di ne- 2
Conditlerdt 80f6rEtOH 50% MeOH 0.1% diethylamine; Flow rate 10 ml/min

Chiral purity determined using chiral HPLC with Diode Array Detection at 220 nm:
Column: Chiralcel OJ, 250 x 4.6 mm, 10u

Conditions: 50% EtOH 50% MeOH 0.1% diethylamine; Flow rate 0.5 ml/min

Enantiomeric excess (e.e.) > 99% fro each isomer, calculated using area percent at 220 nm for

each enantiomer.

(S)-isomer: "H NMR: 5 0.73 (m, 2 H), 0.94 (m, 2 H), 1.92 (m, 1 H), 5.96 (m, 1 H), 6.16 (m, 2
H), 7.24 (m, 2 H), 7.63 (m, 2 H), 8.01 (s, 1 H), 8.16 (br s, 1 H), 8.80 (brs, 1 H).

(R)-isomer: 'H NMR: & 0.65 (m, 2 H), 0.86 (m, 2 H), 1.80 (m, 1 H), 5.90 — 6.10 (m, 2 H),
7.20 (m, 2 H), 7.55 (m, 2 H), 7.95 (s, 1 H), 8.40 (brs, 1 H), 9.35 (br s, 1 H).
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15

(Exanmple 87) with a chiral HPLC with D ode Array

Detection at 220 nm Colum : Chiralcel QJ, 250 x 20
worgosa@e3ondi ti ons: 50% Et OH 50% MeOH 0. 1%  PCT/GB2004/004784

di ethylamne; Flow rate 10 ._mlg/;min Chiral purity

determ ned using chiral HPLC with D ode Array

Fxa ﬁfeﬁ%@i on at 220 nm Columm : Chiralcel QJ, 250 x 4.6
Condi ti ons: 50% Et OH 50% MeOH 0. 1%
N*-(3lCetlbytopni- hE: pyrhon3rdi-B0(15) -1 (A uordphenyl ] {7e(2exces s

(e. e.) > 99% ro each i sonmer, calcul ated using area
g
h enantlomer (" S) i soner:

HN 1&(%9_9[17 R Qfméya 6;')'1%8?710119 é}yﬁa%l—??— Xt’h ﬂi!lo ;2) Sﬂ-l-"(ﬂ
ﬂuorﬁplhbﬁyl) &t}Q/l]q(lmazdlmd}Z 481.1atﬁn¢ KiExasnpla 7‘H)25 188 OQ mmcsl)

mem%?yetlgag]@ gCLf E?l%? '% Zé_l g]’l\l%@) po’@ssugn (téﬁtmbg&)ly_(é_&e (§8 g, {)rﬁ? rﬁm%) was
heate?l a55£2@°’@ fo? 1k|)nou1% E@A@Wa&ad@ed t@ﬂé(}ee{&@lbnimxﬂuré")]}he%oﬁlﬁon was
Exanpl e (5-Cvcl opro

P
WaSheﬂWﬁlzmteBarsd WN cqncenhlat@d4F¥alslm mlupm@mmtﬁmpﬁgy (pupe EtOAC to

e EARERLESAN HLERASH IS s Lo AT b0 073 o

2 H); 1.046h; i|H§41- 61 (dJQfIQph%)(ha), 1ei)h3/l41 (s, 3 H), 3.78 (m, 2 H), 4.26 (m, 2 H),
nazol i
522, ol 1, B14 et & e 6ASKEH | FD- A6 fn, 3 B3B3ty § 1D, 8.18 (4, 110

pot assium tert-butoxide (60 ng, 0.53 mmol ) was heat ed
at 120C for hours. EtOAc was added to the reaction
Exaniples U88-140he sol uti on was vvashed with water and was

O TiSesici S35 S ot E AR (L
l@lze% Q%a@e céﬁn% sﬁ%l%maﬂyh?é (&Eﬁhoa of%)rodiict@c%lb (Mﬂvhlgh is also

11ste4)nnd21slul)tabldalbﬁh@lm 2 H) 5 22 (m 1 H), 6. 14 (br s 1

GOE/m 7nc/-\o||\ o Y I \Y fa N Wa)

1 T 34 \||| Z 115 O. IO
EX(d C]?m-lb"“néxan'pl es 135- 140 ﬁENMBm ng a simlar SM

T T T ]
135;y ngg]@gg)%\l}i%jﬁrig% }ﬂéon of @dlﬁl P(%V(‘lng@ %Pm%ﬁ%ym Example
(matz,l}xpyldNa[(lmpﬁotrwmsa of whi.6ld, ﬁsﬂpns;o(m.lsﬁm)s andt a | 77
t e al cono n
n %Wi)éwgpzr@'moirﬁh%‘yr“az NS i 20, 3B 4 . L g3,
1. | | - .
T y%[qqﬁ)q@xbazlf?@ém '%43) =y %!zﬁi;% t1§)7r ) (642 {d, 4anp6 b @,

phediahjisd hyl ] - 7- ( 2- nor phol |nt B, &§ (s, 2 1B, {8 (R 2H), 73. 7
(m 48, 41 (m (m, 2 H), 7.6 (4, 1 H)

136 | N*-(5-Cyclopropyl-1H-pyrazol- | (CD3OD): 0.7 (m, 2 H), 1.0 (m, 2 H), | Example

3-y1)-N>-[(18)-1-(4-fluoro 1.6 (d3 H),2.0 (m, 1 H),2.9(,3H), |77
phenyl)ethyl]-7-[2-(4-methyl 3.2 (m, 4 H), 3.4 (m, 4 H), 3.5 (m, 2
piperazin-1-yl)ethoxy] H), 4.4 (m, 2 H), 5.2 (m, 1 H), 6.1 (br
quinazoline-2,4-diamine s, 1 H),7.1 (m,4H),7.3(d,2H),7.9

(s, 1H),82(d, 1 H)




yl et hoxy) qui nazol i ne-2,4- 2 H),
6.6 (d, diamne 1 H),

1

woip
[

H),
005/P4903x m 2 H),
f-pyrazol- (CD OD):

5.2 (m 1 H, 6.2 (s,
6.8 (s, 1 H, 7.0 (m 2
2H, 1.0(m 2H,
2.0

7.6 (d, H 136 N -(S-Q/cl OpPPOPGIB2004/004784
0.7 (%p
ExaaneSyI)N [(IS)I (4f|uorol6(d3H)

Exrheg?/‘P}’é’t“Hij_l] 7-12- (4- rrethyHW(m AH, 3.4 (m 4

SM

13779);
7
8
(
H)|,
1.

N O -

<

qu

H)),

2(2{;”'2' gﬁ%ﬂg&g&?@fﬂ T

ound. NMR SM |

FE)Y“?h{if WF YL opr opyl

| fotonephepyljetharpl H) , 3. 27
mazol i n-2-yl ] am no} - 2- (4
5.24 (d, 1 fluorophenyl

cgﬂ'rzagghﬂ 9. %lﬁngﬁ%r@l(@- Py} ?_b%‘gl(g 3221!‘[57)45‘5@ gp

CBORT s 2t 3.06%, 2 )
]PY(rztElol-é yﬂ'])amlﬂo]37 (A, 2 I—P H)71.98 (8, 1 H)H.06 6022 HY,2.2H)

g B3 @3)2%%3 (174 B,
6%4 @1

€ 6.26 tyr s, BHZ37 Ofn(m44 H),

7 7iaReD fS G 1E (or ',

Example
- 78

138 1H
(3R
H)

ngr

o~I NN
Q\;

1.193

: %Eambtbm@zqh]aﬁnaom@am
1!

)Fszﬁz%&[ﬁﬂs éﬁl’b roﬁyﬁﬁ]—ﬁ
Cycl opr opy
PYBH©53€ﬂﬁmﬂn¢B7(Ekanpli
.1 2. 4
I A
1 fluoro
7.1 (m

23 (br_ s
rq;gle{lﬂ)etllaqq}
, 1 H 139 N -(5-Cycl op
67 (m 2 H, 0.9 (m 2

(br s,
B e Rk G &

1199 (e d1E)32 91 (G itk B64-(GR 2
%ﬁzﬁé% 9h, 3861062 1, 495 1y

bhenyl ) et hanol

F. 0§ (5 118660421 B, 7 7 ns
2,736 o PED2E 36 i)

1911}421;(4457 (2 1 S23 e 51 (n’

Example
78

5L !‘,LJ;E';Q; A |

-

('S~ Cyc(léprollyﬁll? yrazok)

thyl]-7-(2-
u?)rﬂfl())'%% -If )?']g("f él n- §/I el

nrdBebedifiezes

gozﬁzohﬂmpl-gmhoxW? pyr az
m

quglagghrteﬁfﬁ
n 2 H, 2.00(m 2 H),

(@Dﬁ)lb)no 67 (M, 2 H), @99 2 ), 7
0G5 B 1 (e 4 1, 509 g, 2

D(m ZHQS:DIbrSle 608(155 B,

e é%?%pwéﬂ Felhgit). 89040 |

3128 (M 2

}ﬁ)zzl?%%%ﬂm T 4m 2|

8Example
178 '

140

N*-(5-Cyclopropyl-1H-pyrazol-
3-y1)-N2-[(18)-1-(4-
fluorophenyl)ethyl]-6-(2-
pyrrolidin-1-ylethoxy)

quinazoline-2,4-diamine

(CD50D): 0.74 (m, 2 H), 1.04 (m, 2
H), 1.60 (d, 3 H), 1.93 (m, 1 H), 1.99
(m, 2 H), 2.00 (m, 2 H), 3.23 (m, 2 H),
3.74 (m, 4 H), 4.51 (d, 2 H), 5.22 (m,
1 H), 6.14 (s, 1 H), 7.02 (m, 2 H), 7.09

| Example

81

(m, 2 H), 7.33 (m, 2 H), 8.25 (d, 1 H)

Example 141
(28)-3-[(4-[(5-Cyclopropyl-1H-pyrazol-3-yDamino]-2- {[(1R)-1-(4-fluorophenyl)-2-

hydroxyethyl]amino} quinazolin-7-y)oxylpropane-1,2-diol

A mixture of (2R)-2-({4-[(5-cyclopropyl-1H-pyrazol-3-yl)amino]-7-flucroquinazolin-
2-yl}amino)-2-(4-fluorophenyl)ethanol (Example 78, 50 mg, 0.12 mmol), [(4R)-2,2-dimethyl-
1,3-dioxolan-4-ylJmethanol (0.4 ml) and potassium zerz-butoxide (100 mg, 0.9 mmol) was

stirred at 120°C overnight. Aqueous work up provided a residue. To a solution of this residue
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20

pyrrolidin- -ylethoxy) 3.74 (m 4 H), 4.51 (d, 2 H),
5.22 (m quinazoline-2,4-diamne 1 H), 6.14 (s, 1 H),
wQa 2030499832 H), 7.09 (m 2 H), 7.33 (m 2 H), BCPREBE@A/004784
1H) Exanple 141 (2"-3-rr4-1gp-Cvcl opropyl -1//
- pyrazol - 3- vhammol - 2- (rri i gVl -r4-fl uorophenvn- 2-

in Meg%fj {%oxiset gﬁdﬁ?cﬁ&@ncgrpg v%tgllr And parX ltol%té%f&’&l%n?@@ﬁ& monohydrate (7

mg, 0.03Rkrdol) bfd {rki}e&mh @am@eywaé ithrrddlat 286h tednperitarentor 20 hb\hrs
uor oqui hazol m 2-yl }am no) - t§;4 fluoro rhenyl) et hanol

ReverfEplzasp HPIIB(GlEOnhgmﬁ):aan gﬁm e dpsivpd produchasy saltda il INMR: 5

n ( m n ot
070 o i p ol a2 Fpt BB G T D6 me 2 e 0 PR e ), 448 (.
5.9¥ g 8t 6.00\HHEPHY, 6190 K 7500006 e d.58 hﬁSIm)u%ﬂm a H), 11.22 (m,
H), SO%{J |$ of@?hl SH?GSI due- 81 - I?}r? l\/b( 2 m) was
1 H), d3dédbtspd Hk ops of water and para-tol uenesul fonic acid
nmonohydrate (7 rng, 0.037 mmol) and the reaction
m xture was stirred at roomtenperature for 20 hours.

Exa !#‘yuz;e phase HPLC (G | son) puri fication gave the
esired product as a solid. HN H),,

0 Folloyine QSlp:;} ar grogad ur{o Eixqq}ple 34 h,ghct ﬁa?loylrgé cor%p%l@d 'was
synth?_?)lge% V(l eaém?} %rga %ﬂ@taﬁlg‘cﬁ;n E%htéé(ﬂ%éﬂhdd"&f ?di'r)ctloﬁ o@&rh(dﬁl is &lso

listed) , 11.22 (m 1 H), 12.21 (br s, 1 H). Exarrple 142

+ | | .44 .l
Enl |L.owi I"\ﬁ =1 Sl mlaﬁ anCCd H—e o u(av‘\r‘vp e 443 e

Ex. foCDmmﬁgdcon'pound was synt hgsNMéﬁ via reaction of a|SM

142 @B?ﬁ g{’r gg% C?@f)r‘ 'e'% Ehgk ;gl\kg (gk’,/lli’lﬁg%[.g%, 9HYMIAN T SExample
2 é’Ul{?»(-ﬂi')?{rﬁlﬂoPZ-f{'[(QRf)QPML |(ht; 1@1)7@ 45 mn, 21D) 3. 60)—9170(( m78

a
(
L fhdroshomyare T 5 H Oy |Gt A ba S 1 5 B 1

f h ~
s g et
6 ﬂ%xy]ﬁ’ro%@ne(m doly | )oxy] pr|dDaBS0 (m21 d)o8.6Bim, 8FHO (|
éxarrpl e 143 1H, 1122 (1%2%’1 1]1-21)' %2}2(1%r§ I)H)

o pyTT IO T 2y T A o) - 2= ( 4- 1 1 UoT ophenyl ) et hanol
A m xture of (2-norpholin-4-ylethyl)amne (44 m, 0.34
Exa I1)13 (2i ?)-2-({4,5- dichloro-6-[(3-cycl opropyl-l

-5-yl)am no i m d
(2R)-2-(4 g Chloro 4-1(3 ycvclopropv] pvrazo - %)a}fm%g]n% IP&-morpixolm— 4-ylethyD)
aminolpyrimidin-2-y1} amino)-2-(4-fluorophenyl)ethanol
A mixture of (2-morpholin-4-ylethyl)amine (44 pl, 0.34 mmol), (2R)-2-({4,5-

dichloro-6-[(3-cyclopropyl- 1 H-pyrazol-5-yl)amino]pyrimidin-2-yl}amino)-2-(4-
fluorophenyl)ethanol (Example 84, 70 mg, 0.16 mmol) in 1-butanol (1.0 ml) was heated at
120°C for 18 hours. The solvent was removed and EtOAc was added. The solution was
washed with water and was concentrated. Semi-prep HPLC (Gilson system) provided product
as a solid (92 mg). "H NMR (CDCL): 0.67 (m, 2 H), 0.92 (m, 2 H), 1.86 (m, 1 H), 3.01 (m, 2
H), 3.22 (m, 2 H), 3.46 (m, 2 H), 3.63 (m, 4 H), 3.86 (m, 2 H), 3.98 (m, 2 H), 4.89 (m, 1 H),
5.93 (s, 1 H), 7.14 (m, 2 H), 7.38 (m, 2 H), 7.95 (br s, 1 H), 9.15 (br s, 1 H), 9.54 (brs, 1 H).



fl uor ophenyl ) et hanol (Exanple 84, 70 ng,
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14

147(M2RE2H) 5-Chi 4y§1hyl7a
798 (Bros od g
cyclopropy 1H pyrazol 5 yl)
amino}-6-[(2-pyrrolidin-1-
ylethyl)amino]pyrimidin-2-y1}

amino)-2-(4-fluorophenyl)

ethanol

TDEGQJ(HWHB“O@U R 2 ) 1 @Bﬂ(m

5 H), 2.80-3.63 (m, 10 H), 4.89 (m, 1
H), 5.93 (s, 1 H), 7.14 (m, 2 H), 7.38
(m, 2 H),7.95 (brs, 1 H), 9.2 (brs, 1
H), 9.28 (brs, 1 H)

Example
84
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H) et hanol -

[ (3 -Cycl opropyl -

1. 86PCTYGB2004/004784
3.12 (m 2

2- hydroxyet hyl ]
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I, T tu; J.|_|) 534

s 6 03—arm 1o

7.15 (M
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'c<rr|'r

Example 177

fluorophenyl)ethyl]lamino imidin-4-yl)amino]propane-1.2-diol

A mixture of 5,6-dichloro-N*-(5-ethoxy-1H-pyrazol-3-y1)-N>-[(18)-1-(4-
fluorophenyl)ethyl]pyrimidine-2,4-diamine (Example 191; 188 mg, 0.46 mmol), (2R)-3-
aminopropane-1,2-diol (96 mg, 1.05 mmol) in #-butanol (2.5 ml) was heated at 112°C for 2
days. The mixture was concentrated. Reverse phase HPLC (Gilson) purification gave the title

compound (18 mg). "H NMR (CDCL): & 1.29 (¢, 3 H), 1.40 (d, 3 H), 3.18 - 3.61 (m, 5 H),



listed) and a suitable am ne.
(2R)-3-({5-Chloro-2-{[(IS)-1-(4- 1.27 (d, 6 H),
W@ dgo58496p3 3. 19 -

}_

I SOpPr opoxy-

6.
4.08 @,

(brs, 1 @19 7 (B, (13#1)

fl uorophenyl ) - 2- hydroxyet hyl] 3.62 (m

Exarmpled 784817 1) LEs-

6- [(3- 3.51 (m 5 H), 4.
| Hpyrazol -5- (
69 (br s

|
S60% 493 e 1)
3.17 -

, 4.91 194 am no}- 6-
6.67 (br s

AR Yy

hstec’f) BOdRAS

EE’“? ALt

am no rop

30 (d, .6 H), 1.46 (d, 3

i &Chyl ] amino }-

H, 3.33 -

Ex. Conmpound NMR SM 178
1.41

4.94 192
1H)

(m 1 H),
1H) 544(3

am no] pyrimdin
y$ P4 &imilrid), §r58|c{b1h% 1 H)ﬂdﬂ&n Sl 7(3,§r(n;g 2'H), 7.86
1H) 179 (2R)-3-( {5-Chloro-2- {[(1R>

3.49 (m 5 H), Exanple

2 H, 462 (m
i Sopr opoxy-

Exanpl e fl uorophenyl)ethyl] BOT/G82004/004784

IH (m 1H,

1% 1751l tﬁ% folYowliﬁg (:Bih{)guﬂ& We{e
syntiiBize@vid 2edction of a LDbUBTRniCls- (mtﬁmdcofprc{qu@h@) of whigh is also

Exanpl e
6- [(5- 3.55 (m 4 H),

Ex1

T H- 4. 55
RomBowd T 0 Tooen (o

m nol pvrin din-4-

qi%al—l- pyrazol -3 - (m

SM

178H)|,
al

_O

: @il)afﬂﬁo]gyﬂﬁ.ﬁlﬁm n o}

(21%3 ZQ{Sme&o-zl{[SIIS) 17(43 (

i no) propane-

: gfmomhe@yl)eihyﬂaxmow([{% Ch

&), 3.38
droxyethyl

-[(5-
E@nglmlaa&m ;?GFMH m di n}

iaaibom e byl 8D

1 22 ()6, Y1141 (d, 3 H), 3.19 -

Bsulot} s 450 e 044 By
e S Gl B g ey

580y Dpbkys 2 H), H9 (18, DH),
196@@81(}9‘1 9%4@“ é I—DZ

Example
192

(f‘<3

poask
~1
N=}

1 — I Yo RN et R lan N (o)

73'5 -b“f'\CT'

1<8R ST A TP 0
rﬂlﬁ)tdpﬂd)lyl) -2ihy@oxyethyl] H) -
[5- Qvcl apropyl

PN ePEBaEl Faey hyl L8

ﬁqa%ﬁ‘s g}lgrrﬂhﬂﬁyﬁmgdi{[;j(%m n
q]l}aifmae)pdo}iayld{loZ -8ioT - pyrl do

haon=yv/I|

DPQ?&& GH),@'IOI' i%(mlsﬁ))
915162 (ﬁxaaﬂol @628@ 1 H),4.91

o, 5465 LR 8P §ao

vl‘ﬂ?(f’i@(&' JDPI)O]D% (ﬂn 2 H),
or 0- phen - et hyl 3
08 oy DDA Lo & 17D

Example
194

1=

k.
[=s]
g.c?

B o o WISEded n &

ed in a

| D rYRRnRda ] ReinG; E(RL12
isopropoxy-1H-pyrazol-3-
yl)amino]pyrimidin-4-
yl}amino)propane-1,3-diol

3%3%@&@7&@0 G ﬁﬂ’ 3'?% -

0385 0R94 H), 4.04 (m, 1 H), 4.55
(m, 1 H), 4.98 (m, 1 H), 5.63 (s, 1
H), 6.70 (br s, 1 H), 7.13 (m, 2 H),
7.40 (m, 2 H), 8.81 (br s, 1 H),
9.97 (brs, 1 H)

Example
192

181

2-({5-Chloro-2-{[(1R)-1-(4-
fluorophenyl)-2-hydroxyethyl]
amino }-6-[(5-isopropoxy-1H-
pyrazol-3-yl)amino]pyrimidin-4-
yl}amino)propane-1,3-diol

1.27 (d, 6 H), 3.27 (m, 1 H), 3.38
(m, 1 H), 3.51 (m, 2 H), 3.61 (m, 2
H), 3.93 (m, 1 H), 4.61 (m, 1 H),
4.88 (m, 1 H), 5.42 (s, 1 H), 5.90
(bs, 1 H), 7.10 (m, 2 H), 7.37 (m, 2
H), 7.87 (brs, 1 H), 9.24 (brs, 1
H), 11.95 (brs, 1 H)

Example
193
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mol ). The reaction m xture was then purged with
evacuated, purged with and stirred under at
w@ressgees i c pressure for hours. The Pd/ C was PENGB2w@4/004784
by filtration and washed witgy MeOH ( nl). The filtrate
was concentrated under reduced pressure and purified
by, colum chromat ography (DCM MeOH = 20: 1) to give
Exa Ftle corrpound asaV\/nlte solid (0.02 g, 44%. H
N4- ARE X : opheng ) A1-8.6.7.8 Betthhydro-
. H - 1.81 (m 1
-l mldmczzmianm 2.99 - 3.09 (m 2 H 3.58 -

E %éﬁ Fi et b af it ang (bl b depigy B sthyaminel 75

dlhycfrozﬁ'-l gﬁd@3 3tdTpyrmidine-6&Barborykdlacid B3yl E@WEXM&]MEH]SS 0.06 g,
l e 183 ~-r5-Cvcl o&rmgyl 4i y- pwazol

0.11 mmcpl) was finsif&v%hawbwm)efépﬁy togyhiigh ywas iﬂ%ﬁ?@&yrdé%w PEde, 0.005

s, 47 B i A 1. S0 R . nd i

under Ht 469tmosiflsric pressure for 15 hours The Pd/C was removed by filtration and
am ne

e D T R SR8t

o T 1 3 N
Whlté"éBHdS(O 02he 44%3.CH NNMRVDONIER, @Dbllbt) 8d.69 + Mod/eaHD E300.87 ) 0.91 (m,

and filtered to renpve platinu The filtrate

2 H) o b SHZAAE0r 1 73dEldmedDs Aidd - 2P (i Fh e ry3.09 (m, 2

o SRR 1, R e

H), 6\4z, 69®@h 2 Hyl 1029627.33 0mBB H)rnMS2 Caed.: 698AF ound: BV-+HiH 392.
H, 1.44 (d, J =6.4 Hz, 3 H, 1.79 - 1.84 (m 1 H
1.85 - 1.91 (m 2 H 2.30 (t, J =6.2 Hz 2 H) 3.24 -
REseM2 H) 4.79 (br s 1 H), 4.98 (br s, 2 H), 6.54
1H) 6.93 - 6.97 (m 2 H), 7.29 - 7.33(m 2 H.
N4 (%vclwl-mmzo}:wmw -[(9h-B(4 I Ddro-pBenyl)-dheindlte7.8 Qetrahydro-

cloyro llJ pyrazol - 3-gl Vi "
DWI@IZ%@@%%—E%% | Vgeth |1-g5.6.7.8-tetrah drog-

Dde) Q@E?@ﬁ(@o ﬁff)réo'hﬁio@ diw“?(sﬁcydlo@tdyyn@H-gyrazol-( 3-y1)-N%-[(15)-1-(4-

Cycl opro r azol

y
ﬂuor@hmybarhﬂ] Haﬁreﬂg&rym@mwz 4idianpiog (Bxagaplelp yQ;I3 6- 0.77 mmol) was

oace RIS AP 0% S S SERIN S B B
evac@HIsd |aﬂ(11 theltpttded 2AtHT), and B EWfde 16 hodf. The fbadt&ﬂm'@é then diluted
was added. The reaction was thené&urﬁged W th

with e &2 al) a@drf@f@wdwptrﬁngwlgmw pratggyasconqepgrated under

e 350 BB oL S BT 0, REOAL A v e
title &ﬂﬁ&‘ﬁﬁ& agh @&t&/(o( 83%90111 ROIR odmﬁl eOds 6. 62 L e 66 §m 2 H),
npound (0.5 . H NWR (400

0.84 - 01876@1 e, E441-|Id Jo= @2: Hz,6.19p 1(74- 12844m, ’1 H), 1.85 - 1 91 (m 2 H), 2.30
(t,J=6.2 Hz, 2 H), 3.24 - 3.26 (m, 2 H), 4.79 (br s, 1 H), 4.98 (br 5, 2 H), 6.54 (br s, 1 H),
6.93 - 6.97 (m, 2 H), 7.29 - 7.33 (m, 2 H). MS: Calcd.: 393; Found: [M+H]" 394.
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(d, 6.8 Hz, 3 H, 1.80 - 1.88 (m 1 H, 2.32 - 2.37
(m 2 H, 3.12 - 3.15(m 2 H, 3.70 - 3.78 (m 2 H,
W®2@33/049033 10 (m 1 H), 5.19 - 5.21 (m 1 H), 5POLGELI04504784

1 H, 6.73 (br s, 1 H), 6.9_?-_7.02 (m 2 H, 7.34 -
7.38 (m 2 H. M Calcd.: 913; Found: [ M+H] 394.

Ex le 185 | - 4- 5-Cvclopropyl- li -p
@‘ﬂﬁﬁggﬁis-yl amo)-2- S - |

t) ; . } ) .

, 3-<I 1pyrim di n-o6-yl>-

an®ng- ryrazol - 3-yl )-JIV-[ (S - -(4-fl

i frhi 4
y l)- - . .
S & LG Rplar T sl Sadpning) 2y preapbenyDeg iylpinol 5 8-
dihy@o{GEX ﬂ(ﬁ{3}1&ﬂpyﬁfﬂﬂﬁn@7-c@r&§gﬁm§8i@ berkzyDedtbrTiikatiglenlso; 8.7 g, 1.3
.1, v/iv) was agltatedto&et er wwth acetic acid

mmof)osefedisspid e absolite HEPHHRR mb), pnd B/(h(Q.28 & Ghhbmimgl) wagadded.

eq. f ' he resi fl e
e By 0, 0 ST A S S e
The ®Betichuwas thedfibyrep teremolk Chd PAINuME GHshed with MeDH) stdcentrated,

the title conpound (0.027 % 81%. H NVR (400 MHz, -
and pgpfed py gobypy chrogatpgraphy (P MM DHG= 20:0L)do giviythetitly compound

(0.50(1gis fé%g.f)ﬁl‘iﬂ, Nyth fadtrnre, E%Jrgh])f(fw - Gre8dnt Ty 9.’3% ;ho%;z(%, 2H), 151

4. #8HE3 1, 1L80 8198 (m] 242710, ,2 H), 3528 35 (o, A, 3.70 -
(d’Js%% - ?%His (mlllﬂ)bg br 32% Il 92;91)

_ . m 2 H), 5. ( .1 H, 6.
3.78 (2 BD+9.03 2540 (o ﬁ%)zs.(lﬂr 52 1Hjm, 19H)5§31bﬁbr§:, 1504973 (s, 1 H),
I : 5. 20 : 6+ I +
6.98 lc?{)g‘%% ?@C?‘gér'% (o], M), MAS* oGt 9%, RodfiR ey 394
-pyrazol -3-glam no)-2-[r>y)-1-(4-fluoro-phenv
- et hél am nol-5. 8- di hydro- 6#-pyrido[ 3, 4-"pyrimdin-7
Exa none A solution of i1V -(5-cyclopropyl-I.#

'1—{4—'%5’%1@17(%}6&131lh?—Jf’)VIé&Jl—?;’-v] o2 49 PR MEBY]-Sheal Ve hvlamino]-7.8-
- - Y Z, 3= 0pyTT aram ne

y , vtetranydr o- rmdoj dal ne- 2, 4-
dihydrB6cdipyedd88:Jpyifidin-60yl - athanedd i n- 92 - DCM THF (3

oA R oR B el RO Pae20 05 S L A0 TRoPGP B D-ethy]-
56 TR VR 5500 2 BV, T o T08 ) in

conbi ned of gani C concentrated and purifie
DCMp/THE (3T 1(:0CMv) Meskdgitated togpthepwitheectidarid lantied TFP
0
(oSOt 05073 Hipmthe? 1 o thIR (A0, ME DAL, 8 88,
washd %ithiZpCR Dx 5 ﬂnlﬁl)%h-e cdmBmell %%aﬁd%s Gonbéntffed shdPurified by prep.
2.36 2.46 (m 2 H, 3.65 - 3.90 (m 2 H), 4.31 - 4.49
TLC (BCM MBOH5= 05 1) 16 i@ thanitl@cdpousd (6.02De, 81%)L 'HINMB. (@60 MHz,

CDCipy50- Foufhi? (k. G- 083 iapp D637 Ghiet 6diz, 3 10, 1.84 - 1.89 (m,

Ny c PYl-ml 1.7 r |- 4 -
. H)’égzé,og(,SZ??_il)%F%or%g?I(b( Z%f %’érgop 'eyn{/r%}{’ezt }ﬁI?/I4143 (d, 7=15.8 Hz, 1 H), 4.70
(d, J Py Gi8nieli Ink), 3,09--05. 88r(me2 H), 5.99 (brs, 1 H), 6.94 - 6.99 (m, 2 H), 7.24 - 7.32
(m, 2 H), 9.28 (br s, 1 H). MS: Calcd.: 435; Found: [M+H]" 436.

Example 186

dihydro-6H-pyrido[3.4-d]pyrimidin-7-y1} -ethanone
A solution of N*-(5-cyclopropyl-1H-pyrazol-3-y1)- N*-[(S)-1-(4-fluoro-phenyl)-ethyl]-
5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-2,4-diamine (Example 184; 0.05 g, 0.13 mmol) in
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The title conpound was synthesized in a simlar
fashion to Exanple 1 using [2, 2, 2-
W0 200SlowoBD- | - (4-f 1 uorophenyl ) et hyl ] am ne (synt PEBGB2@4/004784
follow ng the procedure of lgtrahedron Asymmetry 2002,
13, 2335-44). HNVR d 0.73 (m 2 H, 0.94 (m 2 H),

Db T (g g {03 Wit deiigd 1qdkthes wiih abgfic id ladda T ffftn 1.4

mmdPg80 (332 £8p 40Lm esE’FﬁE'Pésﬁl waHiltered and washed with DCM (2 x 5 ml). The
4-15-Cvel opropyl -137-pyrazol -3-yl am no) - 2-r (>Sr-1 - (4-f

combinet orgmhemals):emelmyt‘a‘amand purifigl b;dpﬂepdbeSDgEl\qbyMe@H[ﬁl?z; 1) to give

the tigh Eh&npgﬁxg@ﬁqgéfg;ggx 'hERER LR B 5 5 8680 4b A2 1), 0.93 -
¢ f

0.95 éﬂnh2 g’g %?l—rgégﬁfg)%)?%y@?l-ﬁl 3! éar &57 H& % 36 _olz'46 (m, 2

), e H0 aaf 2H) (AT hadoXdd2 H), 107 gs 10, (&, 2160605 (br 5, 1 H), 6.96 -

7.01 e B30 ( 83575 2901 Mt APk - P s

heated to O Cin a sealed tube for 48 hours. The
reacti-on was cooled to 25 C, concentrated under

Examplid83d pressure, acidified W|th 0.5 NHA (50 m),
propyl : Z-trifls E‘f!@iﬂlorophenvl)ethvl]
Dvnfaquﬂef_zg%gqymgol um chr orrat ogr aphy (DCI\/l MeOH = 80: 1)
0 give the title conpound (0.6 549 . NM5: Cal cd.
52"fhe tdieampduudfassygthesiggl in a f@slmgtgto Example 1 using [2,2,2-

r
tnﬂlﬁorq llsr(%ﬁﬁ‘lﬂﬁi E}éb}etﬁrx}%rg% @ﬁ%%ﬁﬁ%dlﬁgbg%\%ﬂé g/)ap%ed%rc of Tetrahedron
Asyni¥thIRi03, 43, 29351449 dHIMR: @arbp 12 H), a9 4(h,eniy, | 1.98swe 1 H), 5.96
A nmixture of 4- ycl opr op
(m, L Byttt 3 1), G i) 2oB g e 200k 8156, B, 8.16 (s, 1 D), 850 (or
11gthydro 6i f-pyrido[3,4-rf]pyrimdine-7-carboxylic acid
nzyl ester (Method 149; 2.0:g, 4.3 mol),
(5)-1-(4-fluoro-phenyl)-ethylamne (0.30 g, 2.1 mmol),
and DIEA (5.5 g, 42.6 mol) ra-BuCH (15 nl) was heated
Examplefl88 i n a seal ed tube for 48 hours, cooled to 25 C,

4-(5- LSRR By BEN S éla&%og% ﬂ% 1 % ﬁﬁbl%’ %t(%i@g @%amﬁeﬁ-zs-

extractecud wWTTl CIVI ganl Cc

d1hv&h®y5¥ﬂ-pvﬁdo[dBl—Eld»VﬁmdeS@Moxvhmacadbemmédsteland purified

AR R R e PR R P S e e
dihyw#b Ip?ﬁ% [f4 ﬁﬁg{lﬁlé%\%%g@a%x ﬁ??cé&/ r?gnzyl ester (ﬁl\;[f?dr)%dz })44_ 0.10¢,

0.21 widngl),i (5)- ﬂ+(M@r&phmy®wwmﬂaMes(Ot3Dtg, 8. l(mm@@u REEA (0 27 g, 2.1
mm mﬁ&ﬁ @ rral'l) was hegt d\{va}/l()t e 1?ngese L§ R Fot 28 hours. The reaction was

cooled to 25 °C, concentrated under reduced pressure, acidified with 0.5 N HCI (50 ml), and
extracted with DCM (3 x 50 ml). The combined organic layer was dried over MgSOsa,
concentrated, and purified by column chromatography (DCM: MeOH = 80: 1) to give the title
compound (0.6 g, 54%). MS: Calcd.: 527; Found: [M+H]" 528.
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usi ng 2, 6-di chl oro-

[-(5-methyl-1i7-pyrazol-3-yl)pyrimdin-4-amne (Mthod
wa@p/0a083 [ (1S)- | - (4-fl uorophenyl) et hyl ] ami nePCHNBRI04/M04784

1.45 (s, 3 H, 2220 (m 3 H935.10 (m 1 H), 5.85 -

6.10 (m 2 H, 710 (m 2 H, 7.40 (m 2 H), 7.80 (m

Exal E)Il§98 60 (m 1 H. Exanple 191
hl oro- A*-r5-ethoxy-1iJ -pyrazol -3-yl)-iV -r( |

4-(5 _-Qy_clonfo%ﬂ-ﬂﬂ%x@@iw}y‘}&miﬂwimmHﬂ-ﬂum-olkn#}){bﬂmhmmo] -5.8-
mxtare f256tr| hIoro- .

( Met hod

r henraﬂq) {lﬁ ja%%? Bﬁ?&%}-ll{f ZS %ﬁrgxhggﬁ%tl?ﬂllaér%eslilfon%lé 8-

dihy@®- ampynalo[rsm dlpbritnading- 7(czrumyhmd bemyé dstert M@bod14%2.0 g, 4.3

il 5 4Ry D EHO R (G082 A dUAb e, 42.6 mmo)

-Bug!‘?ﬁlﬂgg wdé%elﬁ_l) QPQO 9C 1rfja deattd t#8 foB 4§|)|}10ur13 &Rlddo 23 °C,
concgntgBed, apidifjed-wid0. 5 TEH&hﬁlQQ nga@@itﬂéiedmﬂQCé} & >ml§<éml) The

comBpR ReHE ity S ABsorssaaron St JETRRHR pY Bofommn

fy Hi-0B0: ivehhd §tldd duma €4)g, 30%) aVS: Caled.:
chrokRigrily @DCRLMLOH Oofrmpé%\gd e S o8, B S Cale

527, Hoph&IM+HH528. 26 (m 6 H), 1.41 (m 1 H), 4 66 (m 1
Met hod fl uorophenytyethyll-iv4d -~ H), 4.95 (m 1 H),
5,55 (m 1 H), 7.14 (m 38 isopropoxy- |i7-pyrazol -5-

Exam 1%)1907 40 (m 2 H, 818 (m 1H, 9.86

mdlne24d|amnegNJ 1189(brs
] 96@31%_&;2@%\

6- Clrlorod% -[$19)¢ lu(4flmpronhenyhiethyl iavrlgaldme-z 4-
dlam!I}QQ‘g 4.66 (m 1 Method [(3-isopropoxy- |f/-pyrazol- H),
95 (mH), 5.00 (m 1 H, 554 (m 385
- y1l“)ua itle @bm%bbimﬂ ﬂi)aaﬂpr%par&d i) 3 sithilkd wapnto the }ﬂ)epa?atrtﬁ dfBxagiple 1
yl }am no

using L 6e8 69@01(191;0 - 6111@3(1&.«%@%#%@%%}@@ -3p3igg, Bp @& 0g 1B and [19)-
LTy S IR s OGRSB4 07 L 200 s 90 | . 1 50, 555

6.10@&a2 HHPY.€0 O, 2, 7.40 ¢ Y Ir @ ed HY, Mm@ﬂ,alrﬁ) nmet hods
fromknown nmaterials. For exanple the foll ow ng
reactions are illustrations but not limtations of the
ExambfiPRation of some of the starting materials and
s used herein.
5.6-Dichloro-N*-(5-ethoxy-1H-pyrazol-3 3-y1)-N*-[(15)- 1 (4-fluorophenylethyl]pyrimidine-

2.4-diamine

A mixture of 2,5,6-trichloro-N-(3-ethoxy-1H-pyrazol-5-yl)pyrimidin-4-amine
(Method 40; 300 mg, 0.98 mmol), [(1S)-1-(4-fluorophenyl)ethyl]amine (163 mg, 1.2 mmol)
and triethylamine (0.16 ml) in n-butanol (2 ml) was heated at 106°C for 3 days. The mixture
was concenirated. Reverse phase HPLC (Gilson) purification gave the title compound (198
mg). "H NMR (CDCls): § 1.40 (m, 3 H), 1.52 (m, 3 H), 4.18 (m, 2 H), 4.93 — 5.50 (m, 2 H),
7.11 (m, 2 H), 7.38 (m, 2 H).
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Met hod 1 2, 5-Dichl oro-4-C5-cycl opropyl -1iJ
-pyrazol e-3-ylam no ) pyrim dne A solution of
WQ 2005644083 chl or opyri m di ne (533 ng, 2.93 Mol ) PCT/GB2004/004784

3-am no- 5-cycl opropyl | H pyrﬁzol e (360 ng, 2.93 nmol)

and triethylamne (0.49 m) in EtOH (5 m) was stirred

at. room tenperature for hours. Solvent was renoved and
Exanpled92493 added. The sol ution was washed with water

a

R B P N S e N
synthe&§i4&d vig re69ivh of T hmt@tﬁmmnmdmm(medmdmf@dodwtlom ef waich is also
) teg V\A'E%aflgut further purification. HNMRd 0.92 (m 2
hste gsupblepmBey - o 18 (m 1 H), 6.40 (s, 1 H), 8.60

3, ¥ 90 (5, T ~00 (3, I H).- 95 - NethoW
Ex. 2- 1%&[?&% l%ol | owi ng conpounds were prepared by the SM

192" @C@miaﬁomtzv n;?opl(zﬂ. 131260, bq{)ammqm l1<’H)¢4:666@ﬁj; i ng| Method
materi al s

5- éh!@ﬁftphznﬁlmtbyl&ﬂ‘f“\(ﬁ(s g 5¥ %lef"bmn%SSZmAm, 14 (m, | 38
3- -
| RSy e L2 '?% (@ LR e i 86

pyri ne pyra é am™n
yI ~“gyristidinel2;Bdiadiink, 5 (lﬁ‘ saiiitpt h89 értsyl F)

5. dichl oropvrimdm-4—trichlorepyrim-di-pe

153" mi?%)zat(é‘* S tEom b Ch| P8 (MG Iy 380 by 08 Gh, T | Method

s p%r%%?é[ iy CPﬂg,r%g% (187 P 55.90 (1 1), 5.54 (m, | 38

(t g-ﬁh)mmrhyﬁm@r i mi dith), 744 (py ARV 40 fmi RENSS.18
- V-(3
Cy dﬁ%ﬁ éﬂ 471 7- pyr gz pﬁmsﬂﬁa@ﬁfgqr&pﬁﬁﬂh?%@r s, 1

CY GRPS RN \},l?éthgmlyl)py igyl di n- 4-ani ne pyrazole 6
5-1Brono-1 ert-butyvl-1H 5-bronp-2, 4-

3-am no-5-tertpyrazol- 3 -yl)-2-chl oropyrimdin-

di chl oro Xri,rri di ne, Putyl -lif-pyrazole 4-amne 7
MMMS 5- br ono- 6- net hyl - 3- ani no- 5-
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following reactions are illustrations but not limitations of the preparation of some of the

starting materials and examples used herein.

Method 1
2.5-Dichloro-4-

A solution of 2,4,5-trichloropyrimidine (533 mg, 2.93 mmol), 3-amino-5-cyclopropyl-
1 H-pyrazole (360 mg, 2.93 mmol) and triethylamine (0.49 ml) in EtOH (5 ml) was stirred at
room temperature for 10 hours. Solvent was removed and EtOAc was added. The solution
was washed with water and dried over anhydrous sodium sulfate and was concentrated to give
title compound as a white solid (546 mg, 69%). The compound was carried to the next step
without further purification. "H NMR & 0.92 (m, 2 H), 1.20 (m, 2 H), 2.18 (m, 1 H), 6.40 (s, 1
H), 8.60 (s, 1 H), 9.90 (s, 1 H), 12.60 (s, 1 H).
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9" 2-Chloro-N-(3-cyclopropyl-1H- | 5-methyl-2,4- 3-amino-5-
pyrazol-5-yl)-5- dichloropyrimidine | cyclopropyl-14-
methylpyrimidin-4-amine pyrazole
10 Methyl 2-chloro-6-[(3- 6-methoxy 3-amino-5-
cyclopropyl-1H-pyrazol-5- carbonyl-2,4- cyclopropyl-1H-
ylamino]pyrimidine-4- dichloropyrimidine | pyrazole
carboxylate
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carboxylate
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carbonyl-2,4-
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3-amino-3-
cyclopropyl-1H-
pyrazole
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2-chloro-N-(5-cyclopropyl-1H-
pyrazol-3-yl)-5-nitropyrimidin-

4-amine

2,4-dichloro-5-
nitropyrimidine

3-amino-5-
cyclopropyl-1H-
pyrazole

19

2,5-dichloro-N-[3-
(triflnoromethyl)-1H-pyrazol-5-

2,4,5-
trichloropyrimidine

3~(trifluoromethyl)-
1H-pyrazol-5-amine
(Method 22)

yl]pyrimidin-4-amine

? The reaction is similar to Method 1 except that the reaction was performed at -20 °C

> The reaction is similar to Method 1 except that the reaction was performed at 70 °C

® The ethoxy group resulted from transesterification with solvent
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4A4-Tri fl uoro-3-oxo-butyronitrile 60% NaH (9.6 g, 0.24
nol ) was suspended in dioxane (400 m ), to which was
w@dass4mertonitrile (12.62 m, 0.24 nol) dr opWwGEGBTH18/004784
reaction mxture was stirredogat 25 C for 30 m nutes,
foll owed by addition of ethyl trifioroacetate (23.8
Methbd 28- 2 mol). The reaction mxture was heated to
for 3 hours, cooled to 25 C, and quenched with
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t fil an vvashed with MeCH (3 x 20
proc %Cﬁ'ﬁng%‘/ giej%gg%?’ The resulted resin
vvas then treated with NH ZI\/EO—| soI ution (7 M nm) for
20 minutes, filtered, and washed with MeOH ( 5 nl).
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ohol , and 35% di nmer as
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o e S SR
the title conmpound (0.212 g, 89%. H NWR (400 MHz,

Meth ) d 4.10 (d, J = 15.2 Hz, 2 H), 6.89 (s, 1 H),
. - 7.37 (m 5H, 828 (s, 1 H. Ms Calcd.: 319;

4.4.4-9Rdi0-3-0x0-butyronitrile
60% NaH (9.6 g, 0.24 mol) was suspended in dioxane (400 ml), to which was added
acetonitrile (12.62 ml, 0.24 mol) dropwise. The reaction mixture was stirred at 25 °C for 30

minutes, followed by addition of ethy! trifloroacetate (23.8 mli, 0.2 mol). The reaction mixture
was heated to reflux for 3 hours, cooled to 25 °C, and quenched with water (400 ml). The
unreacted starting material was extracted with DCM (100 ml). The aqueous layer was
acidified with 10% HCl to pH 3 and extracted with DCM (100 ml). The organic layer was

dried over Na;SO4, concentrated under reduced pressure, and purified by chromatography
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[ MFH 320. Met hod 26 3- Oxo-4-phenyl butyronitrile NaH
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15 mé) %/bé 20 mipptgh diterest prd washied mady VeQH @t 1 mpadhe combmed filtrate
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desuaﬁ pﬁ)djaetl BS% eﬂcdh'oﬁ apd 33% djmnEd % indicabdddy( EOKMS/J-im,d welirectly used
H) , 489(brs 1 H, 544 (s, 1 ,
Wlth?‘lt]fgrther?@@cﬁﬁ MS: Calcd.: 173; Found: [ml—ﬂ
174. Method 28
(2, 5-Di chl oro-pyrimdin-4-yl)-(5-isopropyl-2/ir-pyrazo
Methodszgl) am ne A solution of 5-i sopropyl 2i/
O .. 0.74 mol),
82 mmol ), and

t ”l“ﬁé m{ﬁﬁdﬂ 6!92 4 @ tﬁ@hlﬂiopyﬁrr@dlm ﬁSO 8 ﬂﬂﬂn{dﬁ) Blben¥A H-pyrazol-
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. Ms: Calcd.: 271; Found
stirre/dNtt HEx 421 €:. ether solution (1: 1), collected by filtration, and then recrystalhzed from

DCM to give the title compound (0.212 g, 89%). 'H NMR (400 MHz, CDCl3) § 4.10 (d, J =
15.2 Hz, 2 H), 6.89 (s, 1 H), 7.27 - 7.37 (m, 5 H), 8.28 (s, 1 H). MS: Calcd.: 319; Found:
[M+H]" 320.

The re%é‘tlon( soﬁ?uo@xﬁl)was]conc&m?tédzundﬁrl) ﬂé')luced(ﬁessm% e fedulted }*éllow solid was

Methed 26
3-Oxo0-4-phenyl butyronitrile
NaH (60% in mineral oil, 0.48 g, 12.0 mmol) of) was suspended in dioxane (20 ml), to

which was added acetonitrile (0.63 ml, 12 mmol) dropwise. The reaction was stirred for 20
minutes, followed by addition of ethyl phenylacetate (10 mmol) solution in dioxane (8 ml).

The mixture was refluxed for 4 hours, cooled to 25 °C, and quenched with H,O (40 ml). The
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Met hod 29 5-1sopropyl -2i 7-pyrazol -3 -ylam ne A

sol ution of 4-nethyl-3-o0xo-pentanenitrile (Method 30;
wW@2002/0¢0038. 78 mMmol ) and hydrazi ne nonohydr at e POT/GB3004/004784
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vvater (40 m). The unr eact ed starting materi al
lSdylminfie DCM  The aqueous | ayer was
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hours( AGET 8oelingGDZP °F, the redcBion whs m@nc(eutrate}d uidg redi)ced PregQure, extracted

with ﬁ?@? ( #égfln},? O%}l}%qas%eg %w%ce ’w151|) bnn'\e{.sl"he orgamc laYer was I?ined %ver'g]nhydrous
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rimdin-4 {mamneAso ution of '
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vello s5hE (08 8D R e NBEA Pnch v SR b e 371 ), 5.0

(slm'ﬂ9'ﬁ3 s ! ciRg.. PRtRind BB 19y er ni ght . The
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sdl vent Te ced pressure and the
resulted solid vvastrlturated with DCMto afford the
ti.tle conpound as a white solid (0.206 g 73% . H NWR
—i‘é-’iééwz CDd ) d 0.008 (m 2 H, 0.363 (m 2 H),
i 36 0 -4igine2 H) . 6.49
Found: [ M+Hf

28°4801mm@%6 @Qpr@pybwrngb§+yﬂmmkw (MethpdRp: 8098 £30.74 mmol),
2,4,5-t1¥<lh€i‘(§¥oﬂ}¢nm1dme (0.150 g, 0.82 mmol), and triethylamine (0.36 ml, 2.6 mmol) in

EtOH (5 ml) was heated to 55°C for 5 hours and stirred at 25 °C overnight. The reaction

mixture was concentrated under reduced pressure, triturated with DCM to afford the title
compound (0.192, 95%). "H NMR (400 MHz, CDCls) 5 1.34 - 1.37 (d, J=7.0 Hz, 6 H), 3.07
-3.14 (g, 1 H), 6.72 (s, 1 H), 8.20 (s, 1 H). MS: Calcd.: 271; Found: [M+H]* 272.

Method 29
S-Isopropyl-2H-pyrazol-3-ylamine

A solution of 4-methyl-3-oxo-pentanenitrile (Method 30; 0.42 g, 3.78 mmol) and
hydrazine monohydrate (0.183 ml, 3.78 mmol) in EtOH (20 ml) was heated to reflux for 1

hour, cooled, and then concentrated under reduced pressure. The resulted oil was dissolved

with DCM, washed with brine, dried over anhydrous Na;SOs, concentrated, and purification
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A sol ution of 4-cycl opyropyl -3-oxo-butyronitrile

(Method 33; 1.0 g, 8.1 mmpl) and hydrazi ne nonohydrate
W@ 2004/0¢p038. 1 nmol ) in EtOH (35 nl) was heat ed POI/GBRI0KN04784

for 2 hours, cooled, and congentrated under reduced

pressure. The resulted residue was taken up in DCM
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EIOT{ 63 ) s aecdp o Qcpvafmglé Yihs Gvert g Fetnovey At pressure

and tﬁg résﬁﬁe@%lfﬂws &iﬂﬂﬁéd W??il o%ﬁl 1SR PAHHE tﬁ@‘é%n{peﬁ}g& hid ﬁlhlte solid

ound as a br soli1d (5.

(. 2(X64§}03M7|21H m (z)oomelzpmmms @ow (m @. HR2D.363) (02 2I-Hi),, 0. 801 (m, 1
H), 2.36 - 2.3§ n&, J= ’/H%) Hz, 2 H), 6. 49 (s 1 1&), 7.93 (251 ﬁ% ME: E?llcd 283; Found:
[M+H]" 284.

Method 32
5-Cyclopropylmethyl-2H-pyrazol-3-ylamine

A solution of 4-cyclopyropyl-3-oxo-butyronitrile (Method 33; 1.0 g, 8.1 mmol) and
hydrazine monohydrate (0.4 g, 8.1 mmol) in EtOH (35 ml) was heated to reflux for 2 hours,
cooled, and concentrated under reduced pressure. The resulted residue was taken up in DCM,
washed with brine, dried over anhydrous sodium sulfate, concentrated, and purified by

column chromatography (EtOAc: MeOH: EtsN =94 : 5 : 1) to afford the title compound
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Met hod 35 (5-Cvcl opropyl net hoxy-1ij -pyrazol-3-ylV(

2,5-dichloro-pyrimdin-4-yl Vam ne A sol ution of
WQ2eb5849083 chl or opyri m dine (0.30 g, 1.6 nmol), PCT/GB2004/004784

5-cycl opr pyl met hoxyl #- pyr-apel-- 3-yl am ne ( Met hod 44

0.23 g, 1.5 mmol ), and triethylam ne (0.23 nm,

| }o, 1 =
(04‘%{24?'/‘&%%%(&& |Ogﬁv\é/al§)vsa§8§§ﬁr{1 {_12’3) %ﬁ)d@ 2r%)duceq(m 1 H),
2.27PRER! =30 HRUZ Hi), 561 (1vR, DY)CcR2!(8) 1 (i) MR tCaydaii3y; Found:
hexane: EtOAc = 1 : ) to give the title conpound
[IM+HD 188.9, 69 . HNMR (400 MHz): d 0.321 (m 2 H), O.552

(m 2 H, 0863 (m 1 H), 3.90 (d, J =7.0 Hz, 2 H,

5.8 (s, 1 H, 841 (s, 1 H. M5 Calcd.: 299; Found:
MethédBbf 300. Methods 36-43 The foll ow ng conpounds wer e
prepared by the praocedure of Method 35 using the

shapropylid exo-butsgonitile npterials. Met hod Compound
ggﬁﬂcgagtggcx@f{ §9g$1aw o g( %831?13)12?# Egﬁ(f '(be 181)%’% treated with
anhyﬁrous MNIgSOpyud stirckidrfer z(]mmmte(s[\/MgSQi Wldﬁ)removed by ﬁltratlon and the

ﬁltragé %Qé)gcé%%%{trrétgaw (rﬂiblpe nr%ﬁ“}o’q?ea al- u;;fzé) W@/’cg solid th dlssolved in
THF Cgﬁ 6& Hh?ﬁrRPS’ fdgrﬂf@' NGRS WiEidiRE ad &) indicator. The reaction solution

[ oropyrimdin-4-""am ne 38 7V-(5-1sopropoxy-I|H
was éocﬂcdito S8 €pforwipick yas hddedyrazpllitiumpphuiool(3Gml 1992n@o0l). The
trichloropyrimdine am ne t ho
reaciprMCSRESVAS aode 1 WaER{g,@ (’gé a’(ISﬂ%EPt‘EBS&‘r‘dIt‘#“7 §°(yagain, to

Whlci v%s QYA ¢ 16%8&1%9% é}]lgﬁ§é h@ﬁﬁdm@ 3¥!9.9 2, 50 mmol) in DCM (80 ml)

orop

via adl a@ﬁit@hcfmsﬂidl Tl reaehon aiktuee #as theh ,sﬁrré'd atcIf W foril\bofif-quenched
5- et hoxy pyrazol -3 - ethoxy-

with 23 H andemiranteb i ShigrolertanTeoTENtE @ way wabhed With a saturated

sodium bicarbonate solution, brine, dried with MgSOs, concentrated, and purified by column
chromatography (EtOAc: MeOH = 20: 1) to give the title compound (1.0 g, 16% yield). 'H
NMR (400 MHz, CDCl3) § 0.019 (m, 2 H), 0.472 (m, 2 H), 0.832 (m, 1 H), 2.29-2.32(d, J=
7.0 Hz, 2 H), 3.38 (s, 2 H).

Method 34
Cyclopropyl-acetyl chloride

To thé DCM (30 ml) solution of cyclopropy! acetic acid (5.0 g, 49.9 mmol) with 6
drops DMF, was slowly added the solution of oxalyl chloride (5.2 ml, 59.9 mmol) in DCM (5

ml). After completion of the addition, the reaction solution was stirred at 25 °C for 4 hours.
Evaporation of the solvent under reduced pressure gave the title compound as a bright yellow
solid (5.9 g, 99.6%). "H NMR (400 MHz, CDCl3) § 0.018 (m, 2 H), 0.421 (m, 2 H), 0.896 (m,
1 H), 2.53 - 2.55 (d, J=5.85 Hz, 2 H).

Method 35
(5-Cyclopropylmethoxy-1H-pyrazol-3-y1)-(2.5-dichloro-pyrimidin-4-y1)-amine

A solution of 2,4,5-trichloropyrimidine (0.30 g, 1.6 mmol), 5-cyclopropylmethoxy-
1H-pyrazol-3-ylamine (Method 44; 0.23 g, 1.5 mmol), and triethylamine (0.23 ml, 2.2 mmol) .



yl)pyrimdin-4-amne 1 2,5,6-Trichloro-]V-(5- 2,4,5, 6-
5-isopropoxy- |ff-pyrazol-3- isopropoxy-Iif-

W0 eqosaedoBdr opyri m di ne am ne (Met hod 47) pyr azpCF/8B2004/004784
yl) pyrimdin-4-amne- 103 -yg¢at hod Conpound pyrim dine
Pyrazol e 42 2-Chloro-i V-(5 et hoxy- 2, 4-di chl oro- 5-

-et hoxy-11i7- g%razo 3- 1i2-

-3-yl)-5-
in EXOSrpyes hathaS S CravaeRgh L Lo U BRFFP e Hodes oduced
pressgxly angd %ﬁﬁgat 115%&1151‘}{11 Qﬁﬁon%to@r@h? r(héiﬁf[aﬁE:EEtOAc =1 :1) to give the title

1'SO rorox - ropoxy-1i7-

compolukd (0RY & G%)jl Hemm #ao (vma)hda 3@7)(npglrf£)z 81553 (sp} 3 18,.0.863 (m, 1
1), 390600 b dmbris B 5. 851 05 8 FIEMS: Glody: 299; Found: [MHH]

300 Tri phenyl phosphine (16.0 g, 61 mmol ), 5-am no-2i
"-pyrazol-3-ol (5.5 g, 56 mmol), and cycl opropyl
nmet hanol (4.4 g, 61 nmol) were dissolved in THF (100
m), t whi ch was sl owy added the diisopropyl
Met boxylate (12 m, 61 mmol) solution in THF (50
m Efé%&ﬂér ephees! 18 the pestetimre of Mithied 35 using the
e B lfWﬂm45 e Toved at 25 C
apprmpmtemtghngnmmaébl vent was renoved under reduced

—p-e5SH-e—He—estri-ter FCDJJ_E_Vde tTe m—Wat er,
Methogd %{"&P"\M‘fh Et OAC Wrb‘gldi d DCM once #'h%%onbl ned

'y '1?10 OVl sanhydr ous sodi Usiggdlibitake | H-pyrazol-3-
36 enfsrat ed‘ﬁus% dzjced pressure, angd pur|f| ed %)

col Upgrazhk SyBtDb+ aphy mﬁhlwynmdlgeve t hamine(Me

conpou . MS:. Calcd.: 153;| Found: [I\/H-H]
15% @?ﬁéﬁb’r&g%&% The] f ol | owi ng corrpounds wer e

prepapesk by the procedure of Method 44 Using the
appropriate starting yaterials Mthod Conpound

37 Al cdBo(5-Pyopaxpil&-45 5-348- But oxy- | H buf aireposy-1H-pyrazol-3-

> aang}?azcz)l ;—y?f-g,g-z ol - 3-tcl)‘ﬂchloropyrimidine amine (Method 46)

dichloropyrimidin-4-
amine

38 N-(5-Isopropoxy-1H- | 2,4,5- 5-isopropoxy-1H-pyrazol-3-
pyrazol-3-y1)-2,5- trichloropyrimidine amine (Method 47)
dichloropyrimidin-4-
amine

39 N-(5-Ethoxy-1H- 2,4,5- 5-ethoxy-1H-pyrazol-3-
pyrazol-3-y1)-2,5- trichloropyrimidine amine (Method 48)
dichloropyrimidin-4-
amine

40 2,5,6-Trichloro-N-(5- | 2,4,5,6- 5-ethoxy-1H-pyrazol-3-

ethoxy-1H-pyrazol-3- | tetrachloropyrimidine amine (Method 48)

yD)pyrimidin-4-amine

41 2,3,6-Trichloro-N-(5- | 2,4,5,6- 5-isopropoxy- 1 H-pyrazol-3-
isopropoxy-1H- tetrachloropyrimidine amine (Method 47)
pyrazol-3-

yDpyrimidin-4-amine
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pyrazol - 3-am ne 46 5-Propoxy-|#-pyrazol - propanol 5
-amno-2.//-pyrazol -3-0l 3-am ne- 104 - Mt hod

w@eoopouas Al cohol Pyrazol e 47 5-1sopropoxy- | H PCT/GB2004/004784
I sopropanol 5-am no-2i -pyrggpl-3-ol pyrazol -3-am ne
48 5- Et hoxy- 11i7- pyrazol et hanol

Eamnn’77 nnnnnn oo + <l

Tie 1V IIUU

Method | F&mpﬁwnﬂrﬂoFSFrét F)HWE“’SIHIE% azol - 2- vﬂgyré'?ﬂk?l i ame

U dq

42 (<S zwlgenzﬁ%&lﬁ%grb zi'ﬁlcﬁlofﬁ'-tri fl uorlo thlox§ 17 ylrgzzog:s‘
| - 21 YE)pyreidiBlypsne (|Matdhairididin. 45 g, | dmide (Mmtho)d 48m
anhydrous CH.CN (5 m|) was added TM5-1 |(0.23 m, 1.64
ol fl‘la’EOPZBm@mﬁhe rgaction was stirredf at room

tem)glgngﬁeure for 30 mnutes, quenched with cold

HCl fethyl ether solutlion (2 N, 10 m), land diluted

43 Wi t h2etkipdo-FiBer (40 rd,3-dichheosk eci pi t alt Bisepsopguy-dE-yyrazol-3-
col llect ed byflltratl and washed w thj et her '51%4
 r es(IOREPPEBY L was t r|cHHOBPYRRIANS of sEAtRg(Mgthod 47)
ext et hyl lether (3 x 20 m).{ The conbi ned
orgaﬁ?ltagglwy r}Sshed with brine (20 m) and dried over
The | flabsopytimidis-4evapdr at ed under reduced pressure at
bel ow 20 C (Note: thils product is volatjle, highvacuum
sholP8"e avoi ded). The crude product as a |ight brown

Of T~ (0. ZZ4 g, 90% was used W thout further
purification. Method 50 r~-JV-Benzyl oxycarbonyl - -
Metlbdl44 f | uororrerTyI -thi azol -2-yl') -enyl am ne

N\
5_Clv Benlz et())( C {bon Il__elll a.nl ne thiam de (Method 51;

?Hﬁlényiphbs;nﬁﬂefdw@rgmm MRS, ia@ﬁ@ 19-p97az61-3-0B (95 B®4 Jnmol),
were di 5sol ved i nh acetone ( 0 m) and heated to refl ux
and dystoptoplybmethandiHg.4 & £d tihoal) wepse digestlead lpéffﬂ?s(lé 04AR), torpehich was

o T Bl SRS AT AR B 0 BBPY Sl e o

The I%Qéﬁﬂnl rﬁﬁu(r& %a%ﬁne&ﬁﬁn%hﬁ dilvteldRvilit OReF (455111)1 and aleskadt 25 °C
bri ne (15 m), and dried over After

overmghtp 6has¢1mnt (Was réroea! umln:t reduded neessars. Koe resiligd spaidue was treated
urified b a

i T4 L A e OEAREE SRRy

over (elﬁhﬂdr&is szaﬁﬁn sdTMM?céﬂ&ﬂtrMeﬁ un@Pebdukced pleséifve, (athd piirifiéd By column

chromytogﬂapgbs (E@Acmtg oe: th%ﬂl%@mp%é(l B aaa’H% [Mﬁkﬂ?alsémm Found:
M1 54.

Method 45-48
The following compounds were prepared by the procedure of Method 44 using the

appropriate starting materials.

Method | Compound Alcohol Pyrazole

45 5-sec-Butoxy-1H- butan-2-ol 5-amino-2H-pyrazol-3-ol

pyrazol-3-amine

46 5-Propoxy-1H-pyrazol- | propanol 5-amino-2H-pyrazol-3-ol

3-amine
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Met hod 51 A™-Benzyl oxycar bonyl - L-al annme thi am de

N-Benzyl oxycar bonyl -L-al anine (10.0 g, 44.8 mol ) in
wakhes04983 m ) was treated with |, r-carbonyl di i PFETI&BI08/004784

(CDI) (21.79 g, 134.4 mmol )4 25 C for 4 hours. Wth

i cecooling, H3 was bubbled t rough for 1 hour. The

ILI’\ m Vfllrﬂ \AD(‘ 1 ’)R r\

Methoglo | Fﬁ‘)@mo‘mﬂHF was rdrbigakelat reduced p Blél'é\?ﬁ’@ The

T s h ST I B2 % |00 br | ne (200 0 gm0

dri egynvelr3-biaifO . Afiter evaporation off the sol vent

thelcrude material vds n:-'lQQpr‘l thrmmh al silica- ﬂPl

48 col gﬁrEtbom-éH “paiazel-Et| @ignolrhe desired | 5-amino-2Z-pyrazol-3-ol
I ~- g_r%;(l oxycar bonyl -{L- al ani ne am de obt ai ned as a
whife's |d(8 10 g, |181%yvyield). This am de derivative

(5.0 g, 22.5 mmol ) was dissolved rn THF (50 m) and

treated with Lawesson's reagent (5.46 g 13.5 mmol) at
__e_thor 4 hours. After evaporation of THF, the
oa.ded for coI um
PEve the title

C 01'33@ Sﬂldtl@SotE(SWE@zﬂeky@rlﬁ(ﬂl:gY-Q (%mﬁﬁ&@omethym@ﬁa%bﬂ@yl)-
ethylasmilf (M@thozl) 30 048 25.8-3p anmel) gn gnhgrous G—I)IaCIé %57@1)(ws aflded TMS-I

(0.23 :J__:Rl’ 1 24 ]“?rﬁ}&ﬁf %%gé 1@3 Iﬁ%cél%géxg Sg{ﬂsc'i_bat room temperagure for%%’ minutes,

quencli&d'ﬁﬁtlﬁi’(ﬂtﬂ B8t vkl svMiRdn | (I% N 196h telrﬂrﬂlliﬁed(wﬁh ethyl ether (40
) -1 V-benzyl oxycar bonyl -1 -thi azol - yl - et hy

ml). ?h@dzrh@alt@s wag quigkly, collegipd by ﬁlltfﬁt@m@»;ad mhedw@me(hsr ribe resulted
o Y3 B 0 RO O B8, 1 008 x20m, e
combiriedwirgsic WbsEWashed mﬂﬁﬂ'ute)(zadﬁ} anddrief oveo Nd,340. Tat Bylvent was

et her sol ution N, m) and diluted with 40 m of
evaposgtgg Pn‘éftfﬁé‘iluce¢ﬁ@5§5¥% 8l hﬁlmﬂe e Blotpithix prpdegh i aelatile, bsgh-

o 600 0 I T TP 0

withoblafdivibibe i ficatioh.i on (0.363 nl, .59 mmol). The reaction
m xture was stirred at 25 C for 30 m nutes, then to
whi ch was added m DCM The reaction m xture was

MethShiispred at 25 C for 1 hour. The white solid was

— renoved by filtration and the filtrated was

(S)-NmneelokycarbahylH ﬂéﬁnﬂe@ummv@lgamﬂﬂell&thywmm 20 Cto

Ao b L i ifraile GMEAHONG L b g2 and 3-
brom? UL %ﬂﬂfor@ pq{? @oneT(b%%g‘épg%h}gﬁ%g%%rgWFsgoNéf fh el B0 n ml)

pur cat I on
and hedﬂ’ﬁbmzqzﬂux yora’:r Hvory [The rdabtiaiz ols 2odled @ifyliGumdie solvent was
N Benzyl oxycar bonyl - L-al ani ne thiam de (Method 51; 2.1

remox@d ugdegr Weﬁ pagsgure. The reaction resultant was treated with saturated NaHCOs
solution (15 ml), extracted with EtOAc (15 ml), washed with H,O (2 x 15 ml), brine (15 ml),

and dried over Na;SO,. After evaporation of the solvent, the crude material was purified by

silica-gel chromatography (hexane: EtOAc = 2: 1) to give the title compound as a yellowish
oil (1.1 g, 79%). '"H NMR (400 MHz, CDCls) & 1.65 (d, J = 6.4 Hz, 3 H), 5.15 (m, 3 H), 5.31
(brs, 1 H), 7.30 (m, 5 H), 7.68 (s, 1 H), MS: Caled.: 330; Found: [M+H]" 331.
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br onbacet al dehyde di net hyl acetal (2.08 m, 17.6 nmol)
were di ssolved in acetone (20 m), to which was added
woiglosdimizane solution (4 N, 0.1 m, 0.44 ol ) PCTE8B2004/004784
resul tant sol ution was heat_g@st_o reflux for 6 hours.
The reaction was cooled to 25 C and the sol vent was
Met e ed under reduced pressure. The reaction resultant
€ reated saturated solution (30 m) and extracted
W%&ﬁoﬂc@ﬂ%n@ﬁﬁ a[ﬂnlnetﬁﬁﬁn@é gani c |ayer was washed with
(2 x 30 m), brine (30 m), and dried After
evﬂbﬂmylomyuafbmbbe&iﬂnW(ﬂO Otdyd4 Srrumhe )i (IETH @IS0 waly was treated
fied by silica chr omat ograth (the>gane: Et CAc =
Wlthé N )camn@ﬂ idazele GCﬂ?Ié(?clo?Ppg)dﬁ& 4amal) 4t @A Cdpphmows) With ice-

NITER A
at 257“"(2&76(1’ﬁght2 T8IFHRas rémoed & raéfucémpr&sﬂ): THo édulfcd resldre Raextracted
Cal cd.: 262; Found: I—go 263. Met hod 54

o Hz, 1 Qﬂ MS: |
wnhzzz,tQAa( m&wasmémh FO & 580 Tb o (00 mb, and dred over NegSOs.

I%&p&%\ghﬁ r(] séfw)ﬁg}i:th%é%m% x?&gnzgl as aI%SScF% tgigobln%g fs)hcg %gl column

elutel QUISELORE Trhe editdd -5l Mok Pehrb@S/1-C ORhfife SRR wWdihbtained as a
poured onto ice with stirring. Once the ice nelted

whltq $rdidd 81 10ce, Fhbaevield). Thisamide ﬁ@mwwar(a 0cHi, 23 81 magDiwes Rigwplved in

v 0T % BRSS9 B 005 s v

After7 era‘c‘bﬂNWT HF] 7%9‘3;&1@@}1#%111‘6: b dirkdtly llaacﬂ@d, foBedd@in (pPlirification
. 0

eluteQ ]@,’cﬂﬁq tp(gtlnga iy ¢itle gppgynd as agwhlte solid (4.70 g, 87%). "H NMR (400

aéﬁcaﬁcéﬁ A0 1228 5 o B k2E DB 5400 A 599 G p 8 2 1

H), 5 @aomtraq B, @mb?erpnylﬂjr-dtnpwm%@ t:%ﬁ@ ',’.5.98 ﬁo&dﬂgwaﬂym.

ri et ylamne 0.24 nmol
was stirred at roomtenperature for 10 hrs The solid

!f@ﬁed was filtered and washed with EtOH (5 m) and
(5 M). The solid was dried to give desired

[(15)p1rgd31_q11na§§1 Ayl %Eaﬁgiel d (100 ng, 69% The conpound

was carried to the next step wi thout further

puT¢ # peational (HrANverzlosyearbenyl1-thjazol2-y1-eihylapnipg (Mathed 53; 0.50
e, 154 ghh e pon Ay s oo 1B o g1 82y 25 -

The réfbfion WRlAREd abroaf tthPefaflrt G 0N ERMOMBS gué’iﬁh&i by addltlon of
1dﬁ§p};ared by the procedure of Methods 54-55 usin
Co

Bl etheesolution (2Ag 1Amlpendditntedwithd@ Ilﬂmfr@dlmd%er The
prec18f'a{tg wzag hﬁﬁlﬁ%legted by filtration and washed with ether. The resultant solid was
suspended in DCM (1 ml) and treated with 25% of NaOMe/MeOH solution (0.363 ml, 1.59

mmol). The reaction mixture was stirred at 25 °C for 30 minutes, then to which was added 10
ml DCM. The reaction mixture was stirred at 25 °C for 1 hour. The white solid was removed
by filtration and the filtrated was concentrated under reduced pressure at below 20 °C to give
the crude product as light-brown oil (0.25 g, 84%). (Note: this product is volatile, high-

vacuum should be avoided). The crude product was used without further purification.
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56 N-(5-tert-Butyl-1H 2,4-dichloroquinazoline

3-am no-5-tert-butyl-1i/ - pyrazol-3~yl)-2- Method 54
w@ygooanedoas chl or oqui nazol i n-4- am ne 57 PCT/GB2004/004784
2-Chl oro-] V-(5-nmethyl - 2, 4-diggh! or oqui nazol i ne
3-am no-5-nethyl-1i - lif-pyrazol-3- Method 54
Met ol e yl)qui nazolin-4-am ne Method 58 Methyl 3-r

car bonyl ) am nolt hi ophene- 2-carboxylate To a
TSt 165 RfboibL Mfhiad TG dajulticophenecar boxyl at &
3439 nmo I'n acetlc acld (20 mM) was added a

s oNatB@ﬁYbKY@dtmﬂmmmﬂnmdé GVIgthgd sg 92.4. grfa8l thimioh) and
brory Beidbdlinpi pielal 1208 o Ph 6 Rirndiow Pt i Sobiean agsgone (20 m),

to w}tmh &fas adii Hﬁf/dﬂﬁﬁhﬁeesoﬁﬁidnq4 N Ot f"lemlj @4 Iﬁﬂlolé)r gﬁé(:‘ gérsulstant Solutlon

78 g). H NVR (400 Miz):
was h&a,tedﬁﬂﬁﬂ@dforﬁ houds. Hhe rdacttbn Wﬁs &&lédﬁo 2]§:°(Zlaﬁdzﬂ1e Solgnt was

59- 61 The fall d
remd¥ WA o BOHsRE ol S, Hesror g et e e Rhebel R s
solut'i@i i;)'ﬂb 8nd MatRed pRORE (@Fﬂ)‘mﬂé &dgtnie YayMe WaY kwashed with H,0
am nocar bonyl ) am no] neth
(2 x 30 ), hoinh (Bpmbnan d@ﬁr(b@xNaa&@ Alfied p‘i’m@t@ncﬁ thieosojveat,ghe crude
mate%g} ’\%é]lg%kt‘bel% lly(éts ?xﬁf‘ gg)c('b{ ograpq%t(ﬁgx E{&‘Qc 2: 1) to give the title
comﬁtﬁinﬂ@]s allight ll%()ﬁv%?cﬁi @: #g,m%)owmm ($G0 MDYIDCL;) 5 1.63 (4, 7= 6.8
(am nocar bonyl ) ani no]
H2, A5 Dot 25 e 035 G4 nxy P 526 (0,7 = 2.8 Hz, 1 H), 733 (m, 5 H), 7.7

J‘FLQJ norg%%ﬁ/’l%aybpcﬁiyg%%%%ng( Mjﬁ?’tﬁggl gﬁe To a

solution of nethyl 3-[(atr
nocar bonyl ) anmo] t hi ophene- 2- car boxyl ate (Met hod 58,
Method/84 ) in MeOH (50 ) was added the sol ution of

9 4__15%?@0#@ @%5.951%' de ( .2 g, 30 nmol) in water (15 m).
xture was heated to reflux for 1 hr.
VaAaolutias oﬁddiﬁdzdlmeda,qsﬂ, QH)-HMe$DDIgﬂ6 13 @%1?1) lahd P[)Clg, (20 ml) in
i d s adde adj ust_the Teresutlngo
DME,96mal) 3735 Pget %t {10 'S €0l hayrsyilhe resuliinesglutiop ayasicoplsd gown and
pourél orf6 ¥eciWiih &irihPShce the MYR:AIAQ0HMEERA nfdterial was filtered and
dissolved in DCM (100 ml). The solution was washed with water once and concentrated to

give product as a white solid (970 mg, 79%). '"H NMR & 7.90 (m,A 1 H), 8.03 (m, 1 H), 8.815
(m, 1 H), 8.28 (m, 1 H).

Method 55
2-Chloro-N-
A solution of 2,4-dichloroguinazoline (Method 54; 404 mg, 2.0 mmol), 3-amino-5-

azol-3-yDaquinazolin-4-amine

cyclopropyl-1H-pyrazole (250 mg, 2.0 mmol) and triethylamine (0.34 ml, 0.24 mmol) in THF
(6.0 ml) was stirred at room temperature for 10 hrs. The solid formed was filtered and washed
with EtOH (5 ml) and MeOH (5 ml). The solid was dried to give desired product as a white
solid (100 mg, 69%. The compound was carried to the next step without further purification.
"HNMR 5 0.9 (m, 2 H), 1.1 (m, 2 H), 1.8 2.1 (m, 1 H), 6.6 (m, 1 H), 7.75 (m, 1 H), 7.85 (m,
1H),8.0(m,1H),9.9(brs,1H),11.0(brs, 1H).
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6.91 (d, J 5.2 Hz, 1 H, 805 (d, J =5.2Hz, 1 H),
11.2 (br s, 1 H, 11.5 (br s, 1 H. Mthods 63-65 The
wo eiosowiossy conpounds were prepared by the procrdUGB2@/004784
Met hod 62 using the appropriygte starting material s.
Met hod Conpound Car boxyl ate SM 63 Thi eno [ 2, 3-

M tf L di ne- net'hyl 2-[(am nocarbonyl)am no] Met hod
——l‘é’]—d-%-iie —4+¥; 3#) - di one t hi ophene- 3-carboxyl ate 59 64
| #@bﬁé@i@&n&oﬁﬂdﬁé&)ﬂre@re{d%{%@ pecvetime if Methm]s-54-55 using the
[

Met hod pyrim dine-4,6(5i7, 7#) - ne
apprdprq@wéaz‘gnéweé@l%oxyl ate 60 65 Thieno [

et i = =T {amrmocarbonyt TTO]
Methed, @‘E‘,’%‘f‘fl‘{#, 3#) - di oInQll izdfiRSne- 3- car Jé@ ate 61

VETTION (B R £BfyP180T OF 03 Al lotbquitaBIRE! | Blagife:5Aert-butyl-1H-
56 m xt 8?&90{ ft?y?no[ 3, 2L d] pyri ?n' 8}lne- 2,4(1 #, 3#) -di one v

( Met|pychz6R3-y882- ny, 2| BlethedI534, phosphor ppyrazole

oxydhl oride(10,.m,) and diethylaniline (L m) was

heat ég‘?oé?qlﬁ oB¥5r hrs. Solvent was then renoved and

i ce (waspadded to the m xture. The solidiwas filtered
and |gave pink colour kolid product (43214 ngy 020 H

57 NVR |(240bloko2)(5-methyb 8| 2.4-dichleroguipazeline1 | Bjamigo-gamethyl- bi-
= 5. ., Met hods =69 Jhe follow h ounds
mre%ﬁﬁ?&éby t he p%gje(%lfrd’e of Met hojg%r%%[gi ng the

appr|apyquifagolsd-aahiing haterials.- 109 - Method Conpound

Stariting Material 67

2, 4-Di chl or ot hi eno[ 2, 3-d] pyri ni di ne Met hod 63 68
M 4, 6- P| chloro- |~T-pyrazol o[ 3, 4-d] pyri m di ne Met hod 64
et > 4- Di chl orot hi eno[ 3, 4-d] pyri m di ne Met hod 65

MethVES ihEcafodail)@marothiophefa glcaoapite | i | _
pyrazol - 3-v renor 3, 2-dlpyrimdin-4-amne A mxture )
of T@a golutienpHmethil %ﬂ@{l@-@-—%lppweﬁarbpﬂéate (BfhEd2 b6 mmelyin acetic

. .49 - Y - - am
i [ 53 o) s PSR a0 248 b P05 R s
Aftel\/ﬂﬁrri? fornethrait rooaRrhpipRrEs thy @ixtae v flitesed Additveashediby water.
added and the solid was filterepl to give off white

The off wihite selidlisdhe dogedgrodgobis.78-NVRNMBEAA-MAHZ) P &95s,3kY), 6.8 (br
5,219, P76 @ P=4B2, 2 1), 7.93 (4, T=4 Hz, 1 HO).

=

Methods 59-61
The following compounds were prepared by the procedure of Method 58 using the

appropriate starting materials.

Method | Compound Carboxylate

59 Methyl 2-[(aminocarbonyl)amino] | methyl 2-aminothiophene-3-carboxylate
thiophene-3-carboxylate

60 Methyl 5-[(aminocarbonyl) methyl 5-amino-1H-pyrazole-4-carboxylate

amino]-1H-pyrazole-4-carboxylate

61 Methyl 4-[(aminocarbonyl)amino] | methyl 4-aminothiophene-3-carboxylate
thiophene-3-carboxylate




H, 1.8 (m 1 H, 6.0 (br s, 1H, 7.1 (d, J=6Hz, 1
H, 8.0 (d, J =6Hz, 1 H, 10.2 (br s, 1 H), 12.2 (br

W@ 200%/0k9033 Met hods 71-73 The fol | owi ng conpoundBCTVEB2004/004784
prepared by the procedure ofgdkthod 70 using the
appropriate starting materials. Method Conpound Fused

pyrim dine Amne SM 71 2-Chloro-i V-(5-cycl opropyl -1 #-
__MM“ i chI or ot hi eno 3-ami no-5- Met hod

ThieY3.22 nididd RUEPP3 B didnel 2, 3- d] pyri mi di ne
cycoro Fj}rlm I n-4-am ne | H pyrazole 72

6-Teh sculuum ()Emet}w ﬁ(ﬁumwcaﬁqnyk)atﬁmmbiﬂpbﬁ@ -J-garboxylate (Method

S8, 475 AL SRRSO 0 RorBAaRe e Salbuby of iU {2 & 30 mmod in

watexddlsh‘.ﬁlb Tl fe&ctioh iRtk @#ak Bealed to reﬂux for 1 hr. Water was added to
| or o- 7V- (5-cycl opropyl -1 H 4-di chl or ot hi eno

d1ssolyegth¢ srids SOYsulftic pei mmd@eq/t]o)qdmsé’eh@[pg{q The resulting off white

solia s L e nBe kP SRR b SR B b SO R wpno: o

6.91 gﬁm&)s slirpne 1), §.09¢d, ¥ =p5>wmr @d{mxa%ﬁs qfﬂ), 11.5 (brs, 1 H).

am noni cotinic acird (7.0 50. 7 mmol ) “and ur ea
(13.0 g, 216 mml) was heated to 180 - 190 C and

MethD g ed for mnutes at the sanme tenperature. The
——%ure was gradually raised to 200 C and the
¢l By follewingSdoaipgoaddd Were bicparediv)} thd iptogcedieaf Mutpet 62 wiing the
was raised to 210C and the heating was di sconti nued.

appropriateytatting @R 0ol ed t o room tenperature and 2 N

Met%.g Q&(Zurlﬁﬁi’[%ér( TS c&’arw;{glr[e WS Eat e At 50 gy

clear solutiagn war m sol uti on was

63 Sat Urahi&hslfpEahfagfe- di OX ylcpgbﬁﬂmemoﬁylbdn%sp amethod

t he {sol1d was washed wi t h jwat er m) to give
desi r%ﬂlﬁﬂdh@pnw 71 g, 'ﬁmpphwewbmmae(m 1H) 59

RN B B GG % R o e %;uéélaa Method
of h@fﬁqd&é BHWH)ttﬁoﬁ’é)F renp{at6lest gibdxytatdat eri al [sg0

~ Met HO And ne 7

65 7- I\/Et'midnqlﬁhéwﬂpyrnmdme.g,(l i f,Bethyldt-H{aminocarbonyl)amino] Method

e 2 oA "

Method 66
2.4-Dichlorothienof3.2-d]pyrimidine

A mixture of thieno[3,2-d]pyrimidine-2,4(1H,3H)~dione (Method 62, 380 mg, 2.3
mmol), phosphorus oxychloride(10 ml) and diethylaniline (1 ml) was heated at 105°C for 16

hrs. Solvent was then removed and ice was added to the mixture. The solid was filtered and
gave pink colour solid product (432.4 mg, 92%). 'H NMR (400 MHz): § 7.98 (d, J=5.6 Hz, 1
H), 8.94 (d,J=5.6Hz, 1 H).

Methods 67-69
The following compounds were prepared by the procedure of Method 66 using the

appropriate starting materials.
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77 6- Met hoxyqui nazoline-2,4(lif,3i )-dione

2- am no- 5- net hoxybenzoi ¢ acid 78 7-Chl oroqui nazol i
wWe@254§408¥ 3i )-di one 2-am no-4-chl orobenzoi ¢ BCT/GBI®4/004784

6- Chl or oqui nazol i ne-2, 4(1//L1@9-) - di one

2-ami no-5- chl or obenzoi ¢ acid 80

waaazal o ~a 9 A/l i 2

AY
TTAAZOT 1 y ) ul UTlI

Megl—mﬁﬁmﬁp%@hoxybenzm c acid 81 8- Chl (pﬁ&?ﬂﬂ%@ﬁrm-z

G g R e

68 SUsplensinithiefo- Dblrpy@&[oﬂa[ﬁw\cgymmidﬂmm 2 4(\MétHoB64) - di one
(I\/hthnrl 74 6. 52 o 40 nmml in-POCL3 470 1) was

69 heat [c2i4Didelerotipnel?. 4 dpyrmiine The bl a¢Metbedos ed
sotttton—wes—concentrated—todrymessunder—vacuunT— e
residue was treated with ice (100 g) and quickly

Metfied f@cted with chloroform (3 x 150 ml ). Conbi ned

—_organi c |layer was washed with water (100 n1) and dried

2ChbqgefNa(54cvdommhhH ybthieno[ 3 PV 2ne

42 A:'.L Ol

oo 3 AR i G- g e

3- él 18 plrag8l-§Amide HB0 nfx, 882(rdm a&d@réﬂhl 031$ml 1.1
el g@@i,y p?wrsa m z éozmwngg%% 200 OU) 1 yb%meg(

ods 83:
mmogrh@asr BTt FRPDR &ﬁmﬁ@@ feehisr B é?EPSt%)‘ % dpti%é%l as filtered

o s S PRSP 1 2

H), 178 Mith I@M)OVQQdLIJYi@G@Iz nENHMBORA 76 1 1 H), 10.2 (brs, 1 H),
6- Met I%)x di chl or oqui nazol i ne Method 76 85
12.2 €t Kby - 2, 4-di chl oroqu. i nazol i ne Method 77 86
2,4,7-Trichl oroqui nazol i ne Method 78 87
2,4,6-Trichl oroqui nazol i ne Method 79 88
MetBodét1RTX Y- 2, 4- di chl or oqui nazol i ne l\/bt hod 80 89
2 4. 8-Tri chl oroqui nazol i ne t ho
2Tk fol Loa%wram GE%W&IWPWP Iaros( afgf 1\%5'#18699 using the
apprépr‘?e)fé?tﬁﬂ ?tné‘c‘er\i/aﬁgn ne To a solution of

am no- S-cycl opropy! -1 Hpvrazole (800 no. 6.5 muol)

Metmswl @omspauapy! et hyl ani ne |(Bised pgriniidihen] Andifie 5 SM
) in EtOH (20 od) was added 2.4

71 di c 2o lpya-NelStcaclopeippii i d i2sfedichiorotbisng2| 3-gmingys- . 5| Method

ol )pyrazole3 %)ﬁnéﬁo‘h yas sti ”?9,3t<ﬂ£yrimidine cyclopropyl- 67

d]pyrimidin-4-amine 1H-pyrazole

72 6-Chloro-N-(5-cyclopropyl-1H- | 4,6-dichloro-1H- 3-amino-5- Method
pyrazol-3-yl)-1H-pyrazolo[3,4- | pyrazolo[3,4- cyclopropyl- 68
d]pyrimidin-4-amine d]pyrimidine 1H-pyrazole

73 2-Chloro-N-(5-cyclopropyl-1H- | 2,4-dichlorothieno | 3-amino-5- Method
pyrazol-3-yl)thieno[3,4- [3,4-d]pyrimidine | cyclopropyl- 69
d]pyrimidin-4-amine 1 H-pyrazole

Method 74

Pyrido[2.3-dlpyrimidine-2.4(1H.3H)-dione
A finely powdered mixture of 2-aminonicotinic acid (7.0 g, 50.7 mmol) and urea (13.0

g, 216 mmol) was heated to 180 — 190°C and maintained for 15 minutes at the same

temperature. The temperature was gradually raised to 200°C and the clear melt started to
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m nutes and the separated solid was filtered, washed

with EtOH (5 m).
woi2®5049331 ) and THF (5 nml) and refl uxed for

The solid was taken

in a mxture of
MPCIYGB2004/004784

The residue was filtered apgyglied to give the desired

product (800 ng,

46% . HNWVR d 0.73 (

m 2 H, 0.98 (m

solidfy gt tmbsrafuy was hseeidp 20’ ancat higiie s Fgpytlegy e mixture

was &d¥tddte rd&H E&G&%r&&regaﬁdﬁ"ﬁ N0 H guufigh CROTAD WRESAWET. 8 was heated at
pared b

50 - 56t

rocedure of Method 90 usin
Orto get aanéar§pr¢1pnn§hlmm1|SQMQon NiES Baratgsh

t he
parbon dioxide,

coolHABREI55 LR N Bhoa G L IRt produs
(7.719%, QBVQr@nNMmsalﬂa@ qyeE, @mqayj 68BHz, lH) 8.53 (m, 1 H).

Met

met

2- Chloro i V-(5-cycl opropyl -
-3-yl)-6- dichl oroqui nazol i ne

11Phe follbihptoamna
2- Chelgro F%d3

approgstateoiarting

hyl qui nazol m4-am ne 1i 7-pyrazole 9
6- met hyl -
T- pyrazol
pyI 84 net hyl qui nazol m 4-am
deerefQpir
5-cycl opropyl -

Epzed hynghs pfate
6- met hoxy- 2, 4- 3-ani no- 5-
lol - 3- yl)-6- dichl oroqw nazol i ne

24 3-am no- 5-

ne 1/ 7-pyrazol e-
etre SFMghod 74 using the

Metlg)ﬁf

O B5—methoxygurazot T 4=
2‘,55‘-“55%?orouv-(5 2,4, 7- 3-am nd

pyTazote

%ﬂ thod

75

CycC
cye

PRGN ulhbifo‘hBWZ&?(@H 33)-dibneC N or og

| opropy )om nazolin-4-anin

Ul- %@4-&%thylbenzo1c acid

i-pyrazole

76

2, 6f

Fa i WA al

@Mdﬁh}dqwnamms—ZAHH 3&1) d%elwm no- 5-

N\ L2,

Z‘o@nimvdS -methylbenzow acid

77

\J]\J
cyc

Y e o LD gions am 3

?@Wl@&%ﬁyg@zmc acid

78

Z-4
Vet

- MeT hOX

ho?gp)ﬁbdurh\%zgrz%%lg ?31?’) F’%'dio chl or od

Y2- émﬁlo LRIt dMazvic acid

ul nazol 1 ne

79

cyc
Q7

I@%@yﬁum&ﬁlmﬂh@k&ﬁﬂl)%l in-4-§

2 _ 8- Dichloro-i\a(5-_2 4 a-nd

ri-maidof §-elplprdbentde acid

[ Mat haod

80

cyc

| %Meélgg;qumnpijy\egz‘&lﬂgiﬁ)r(#lpléw or 0c

od\A-#mingr3-msthoxybenzoic acid

81

TYyT

SO S inaro e LA HBE didhe? am 1

i—iﬂilﬁygjéﬁlgcﬁ)enzoic acid

Method 82
2 4-Dichloropyrido[2.3-d]pyrimidine

A suspension of pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (Method 74, 6.52 g, 40

mmol) in POCI; (70 ml) was heated under reflux for 18 hours. The black coloured solution

was concentrated to dryness under vacuum. The residue was treated with ice (100 g) and

quickly extracted with chloroform (3 x 150 mi). Combined organic layer was washed with
water (100 ml) and dried over MgSOy, filtered and evaporated to dryness. The solid obtained
was triturated with ether (50 ml), filtered and dried to give desired product (3.2 g, 40%). 'H
NMR (CDCl;) 6 7.74 (m, 1 H), 8.66 (d, J=2.9 Hz, 1 H), 9.33 (m, 1 H). MS: n/z 202 (M+3),
200 (M+1).

Methods 83-89

The following compounds were prepared by the procedure of Method 82 using the

appropriate starting materials.
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Met hod 98 7-Fl uoro-2,4-dioxo (IH 3 H) quinazoline A
finely powdered m xture of 4-fluoroanthranilic acid

W@ 2005049933 154. 8 nmmol ) and urea (27.0 g,
heated at 220 C for
sol uti on was obtai ned at 19

[‘f\h

1 hour ri
an

ntiad haat nm J'ha Jn Mot @),

450 mMmpCY)/GBAB4/004784
ng the heating a clear
d solidifiedon

Metlwé]t

QQOWGEI'"MB was added to it

v

raping Materdal 1 hour

83

ﬁ_

“'”gfﬁefﬁﬂei R Al |

be UUU

-l

ggeté"’d?g)% H NMR d

AMBthyl-HA-dichlc? 1ﬁﬁﬁzoﬂ1né’|5 7-
uorg-z A-dioxo (1H 3 H).__qui

et 76 H) . Met hod 99
azoline The title

86 7. p

8 co

Mﬁhwest ﬁdeqhé!reqjumaz@msu m |

eMethasi 7o Met hod 98

Mt la.anml W aYal

%rg of%ﬁoragléﬂ rg‘aw na;;I ;jne

MeBgdghnsi on of -

87 /-1

ZJ@ %orr{oh‘forgﬂ)nﬁﬁ&oﬁﬁg 3H) quin
in POCI3 (30 )

q@gmbﬁqg(wbthod 98,
eated under

1.8
88 ref

89 tre&

&Mét]mxy?l&%ﬂmhﬂ(soqﬂ‘ hazdbinewn ¢

aptrat ad -t n drvunoca 1indor \F

S
dMeuhDé(BOsol uti on was

[TCo o OTToTT

a8 THpTPRunggaliB? (50 ni) a

JaSENENaal \A
Lre I‘\o\JI Wub LAY

rMetIhPﬁlgér ed. The

resruueWas - washed Wt T Tte-tcot
dried to give the desired product (

etﬁ )d792(m1H)

glinghos ?}r&@ﬁrgﬁ%ﬁllﬁ%w nazglgl (?]-g% BrSCiH}nol) and

!.ld

| |
= —

Wa?

CVGC

d1chlgrogm1

7.95 (d,

H A

QE&

U or O
diisoﬁﬁ)pyl emylrmnams Ir §-3Chindy - srmmbmcﬁt@ﬂ (470l ivres ¢;wa¢!( 2,4-

Water { Lo T —amnd
.7 g, 78%. H NW\R
J 2.9 HZ, 1 H, 8.42

SR it (A BRI A B AT ST s AR 1P s for

15 mﬁiu'té%?ﬂ @Wﬂe})%féﬁ%oﬁtﬁ%@ ﬁﬁ@re@%vﬂsheé v@t}PEtO@@S #POThe bdlid was

m) was added 7-fnoro-2

takerdn@lmthq of GHLH (1Aenl) wed AEEF (15001) alld reflyxgd &7 1gmminptes THee residue

stirred.,for .45

was igtedirit SR e oGl ano et (oBed B iy RERREH £ ey 2 10,

. 0.98 WﬁSz H&k@ls ()

xed

for m nutes.

m/z 289 (M+3) 287 (M+1).

Methods

91-97

Eaesiuser 8 GHH h 1PH')T1 9, Oﬁﬁﬂ 1T, (63 @h)1 H). MS:

The resi d was

The following compounds were prepared by the procedure of Method 90 using the

appropriate starting materials.

Method | Compound Quinazolines Amine SM

91 2-Chloro-N-(5-cyclopropyl- 7-methyl-2.4- 3-amino-5- Method
1H-pyrazol-3-yl)-7- dichloroquinazoline | cyclopropyl- | 83
methylquinazolin-4-amine 1 H-pyrazole

92 2-Chloro-N-(5-cyclopropyl- 6-methyl-2.4- 3-amino-5- Method
1H-pyrazol-3-yl1)-6- dichloroquinazoline | cyclopropyl- | 84
methylquinazolin-4-amine 1H-pyrazole
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filtered and dried to give the desired product (1.5 g,

65% .

WOHR00504933 (S,

(s, 1 H),
(ML)

HNVRdO0.73 (m 2 H),

1H, 7.52 (
12.40 (br s, 1

e A=Al

gi /

m 2 H,

H) 11oM5: xaJz 306

'3 ul \ '\m /e Tl
LAY LA

0.97 (m 2 H),
8.74 (m 1 POT/GBR008D04784

1.94 (m

(Me3), 304

1

Met hod 103 (2- Chl or o- 6 f | uor o- qU|nazoI|n 4yl ) - (

O cyvel nnr faYaiVl
Nl

Metl@dnrﬁmo

prepared in

aQéﬁ“ﬁ‘M"HFeﬁNay to

L L

1 d

SM

4
J.UL

93

UIC

and %&T
104 f
sol

n,

ution

T ol
fRipkykazBh- AytR6-2- (4-f 1 u

opy!|

of I|th|umalum

mgthmeafﬂu}naép 4@’ a

TRZ01 1 NE
PR
Jﬂﬁhhﬁ HEnel

ni um hydride ( .d

Hded 4- (

101
i&@h%@?%od

Tyclapsipiyl-r e
in TI-Il
1H-pyrazole

F .9

Method
85

r\)'

94

and

AR i

t &;
(s"ﬁéfcmp;%

YhuigazebinAcamige stirr

teTyr girycrme (1
r0 2fllh(g m xt ur.e

;@fl—fl@{- Virfzdl3ur S.
and water (1.34

597 1moT)
/\/234973“ rred at

WidhdoroQiinddolint )

bd for m nutes be

m) was added tq t

O dhNg-3u se

rqom

Oé’clNPm@-l
_e Xlt ur
1ot BYBEP g

Method

86
e

1t
yel
CH
sol |

H)

95
&
3300

e R P

Fl ash chr

@jﬂﬂlﬁ py1284130/ 1)
. 889 . NMWR

ﬂ)%@na(zﬁimf FPNE3 83 (

centrated tg
piaf ogr aphy ( Cont
géohdorpquidasiinas
1 3.25 (m 1 H),
1 H, 4.77 (br

 3hif005-
i Fllash(r),
aywloptapyl-

TPyt

Method
87

o 2

[
96 )

Vet
Met

Z-Ufllloré—N
OWi ng co

hpe-ploazols34ylg8+ he appr pdichkirequnarolingg
hod  Conpqund St arting
( 25) mothaRy HEDZEONA-A-UPs) - {

_dﬁﬁgéogg}e

Blmethbx gqs 105-
repared by the g

terial 105

| uor ophenyl gl yci|n

Blimikaes-
rocedure of
reyckoprapyt.

lgi-pyrazole

Method
38

97 ||u
4-f
(3.8
qu

2- A ngﬂigﬂlﬁ,d ?f

anol— 106
or ophenyl

W@ﬂh@}ﬂ%@bw@kﬁé -107

f 1 uor gphenyl ) propanol
oi ¢ aci

e

2.4.8-
et hanol

edejordquinarming - (

3-amino-5-

eyclopropyl-

d 108

1H-pyrazole

Method
89

AN ) IIIU L=

acid 109
Metha@9810- 2-
___rr__

CZ-threnyr et nan
3- Am no- 2- net hyl -
net hyl -

h

3- phenyl pr opan- |

| an1ﬁo(2-th|enyl)acet|c

-ol 3

uor ophenyl ) acetic acid

3- pheny | propanoic acid 110 tert-Butyl
I. 2- [(tert-butoxycarbonyl)am no] (4-

A ﬁnely powdered mixture of 4-fluoroanthranilic acid (24.0 g 154.8 mmol) and urea

(27.0 g, 450 mmol) was heated at 220°C for 1 hour. During the heating a clear solution was

obtained at 190°C and solidified on continued heating. The mixture was cooled to 25°C and

water (500 ml) was added to it and boiled for 1 hour and cooled to 25°C. The residue was
filtered and dried to give the desired product (21.55 g, 77%). "H NMR & 6.88 (m, 1 H), 6.91
(m, 1 H), 7.94 (m, 1 H).

Method 99

6-Fluoro-2.4-dioxo (1H, 3 H) quinazoline

The title compound was prepared in a similar way to Method 98 from 3-fluoro

anthranilic acid.
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111 tert-Butyl [(15)-I|-(4-fluorophenyl)-3-
(35)-3-[(tert-butoxycarbonyl)am no] - 3-
whyasoxps opyl j car bamat e (4-fl uor ophenyl ) pr opamOl/GBa@i 04784
112 tert-Butyl [(I )-I-(4-flparophenyl)-3-
(3i?)-3-[(tert-butoxycarbonyl)ani no] - 3-
yet hyl j carbamate (4-fl uorophenyl)acetic
Medl§i16 15- Method 113 (R)-

7-F1u<6116 Fadichidrequihddlipeet hoxy) enyl ami ne The title
npound was prepared according to the procedure of

Ru é%s%qspensmn ‘INlgqro.4rdiogp €14, uing@dine fdethod 98, 1.8 g, 10

mm@??]]i’(?;gfé 3(3’6% &Aﬁ’n g?%e’lajtedd reﬂ v?re7tzhlé s The brawn coloured solution

was satcebiratad of drgnéss I’umtigld vacuum., The residue was treated with ice \ﬁ'ater (50 ml)
Met

uor.gphenyl - hydr oxyet hyl ] car banat e
and ;’E{Sergg{ 'ﬁ@ r§s18'ge \ggg/ A V%/lﬂ”l 1%%/9{)1@2%&]% (LOvaly andidiaet] to give the desired

t | ngy iR
pmd?%ﬂ. 5%17?%8225 mml(g?bgr?glg?] hge21 ac ﬁ?ﬁés;@% Ul’zeé1 tﬁs Eﬁ’ 842(m,1
H). MSi mr221 Se@M+3)0217 @vipey.ature for 2.5 hours. The
reaction mxture was poured into water and extracted
with DCM The conbi ned organic |ayers were dried and

Meths$@int rat ed. Col utm chronat ography (25 %t QAc to 50%
C in hexanes) gave the desired product as a white

6-Flupnd2¢f-dichbtoqpinazdline sol uti on of

t gkt - but oxycar bon m noj : 4f|u yI )eth
o P R PP S e Syt vk - Bagro-2,4-
dioxd HiZZ, B3 plin¥®gind guehoa@ophol i ne (0. 45 : 5 2 ol )
and the reaction m xture” was heated at 7OC for 14

hours (precipitation was observed during this period).
Met!f@#: xture was concentrated and col um chromat ogr aphy
t OAc to 75% Et OAc i n hexanes) gave the desired
(2- cmbmmﬂmoﬂﬁqmnmihh 4v9>3(54cvmmré’p1sﬁ4)21{ 7 %a@olsaobl%hﬁlﬁb of
this oil (93,4 0.29 nmml) Tn DCM (5 m )~ was added

trigd ef&%%@ﬁ-ematq -3cygopropylahid- motee(éatz.gmo marrol) and

dusoé\\ggylséthr%vecnél? g’\fj\gfg 3 GIIPRY 4 @%{Eﬁ(){ﬁ(@ﬁ%ﬂimﬁ &ieﬁ.ref huoro-2 A-

t'eér wdas ‘add
dlchlmqmamlmmm fooetl.7and. SGxﬁmaI)t =103 ﬁﬁitiﬂre%s%hg%@ F8H 43 minutes

[ 1 h
and the SDaREd ST e fgqe{%g"g{%@%gh it B \(As'?gﬂ)n[gr'he selighvhs @kmm a
mlxtu\(fé 6f QHCIﬁlUMﬁ& 6P (5 (H)rﬁjl) én%geﬂ%xg&) E&EI;S IIQL?E%% ’@13 r%ilg Was
ﬁlterd@ﬂdahheﬂl& gﬂ/le the desged 153roduct (1.5 g, 65;%) '"H NMR 6|0 .73 (m 2 H), 0.97 (m,
or o- r ir razo
210, i G 4 EDh 35 i G B o e 1. ) L A R8165 40, 4240 o s, 1
H). MIVei/hads @;1@3)’%@% 0.2?3 )_2 7 mmol ) in hydrazi ne

nmonohydrate {( was heated at 120 C for 1 hour.
Hydr azi ne was renoved under

Method 103
(2-Chloro-6-fluoro-quinazolin-4y1)-(5-cyclopropyl-2 - -pyrazol-3-yl)-amine

—1

The title compound was prepared in a similar way to Method 102from 6-fluoro-2,4-

dichloroquinazoline (Method 101) and 3-amino-5-cyclopropyl-1H-pyrazole.
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vacuum NMR indi cated the maj or product was
3-net hoxy-|i/-pyrazol -5-am ne. To the crude product
wowsadeesl EtOH (5 m ), 5-brono-2, 4-di chl or opyPCTGHBR2008/004784

(1.9 g, 8 mol) and triethyjppine (1.2 m, 8 mml) and
the reaction stirred at roomtenperature overnight.

Sgl L\ﬁgnt was renoved and the residue partitioned
Met en Et OAc and The organi c layer- 116- was purified

(2R)-§yAraﬁ1b -f1610 (1SCO system 20% 50% Et QAC
hexanes) to glvethetltle co ua @Far]g’l {If? 9

o astirend solios s ByiumylygRivEh o Mg, 110wl 11.

mmoé_aﬁé t%%?%%/ gtgﬁ%l @%ﬁm(‘%;be 1 1@@%797@%0&%&8911 gv;s@ over 1

onltrlle To a sol ution of
hour./BreBhilkturé ﬁ/'aE Mmre’d éﬂeﬁaﬁeemﬂer@tund for 06 0RTS. Wblltgr (DA5TRiY, 4 N NaOH

(0. 45(915 fg@,wlqger (b%)g;) qu 3 833 @%ﬁ%}%ﬁ J[hofnelé ure W%FNF?(H%ES &r 10
mmu‘&c_:% ?)gfo%é)%&gﬁ% Bﬁgrr 8 e ﬁ|1 \m@ cdﬂc&ﬁﬁa‘?&ﬁbw ?el(dWIréQRﬁie Flash

In TH m) was added, and
chroraftbgraphy (CombiBtasi®, tGHuCIﬁMeOI-F/BH-E = 94 10/& hgaviegmodrok esig avhite solid

(800 s a5 T 8 39 TRE 3501 300, BB 50 Y3 BRI §0. 47
(brs,alglg?hd]r.dpg(ﬁ}i 3 F73Pyl(g{1 qul)cuumto give a pale yellow

ut’i on of the crude lithiumsalt (0.025
nmol) in EtOH (8 mM) was added CH I (3.9 g, 1.71 m,

0. 0275 ) and the reaction mxture then stirred at
M&ﬂa‘-’i‘éﬁerature over ni ght. Sol vent was renoved and
t hend SRbAUE RaffouhdORed &Q@ﬁa\“&ﬁlﬁy B GhrddeguelcgaMéthod ayLusing the

was washed with brine, ) and
apprapuiatesiarting ewferatd t he reS| due puri f| ed by vacuum

rl t‘-‘f;llﬂi-:f\v'\ PPN

Methgrd - Comp dzquone?'s“?856°n;;' “25 o PEATHpE o ?‘é‘Bis:' . lﬁ' KII\/R

ey S, 3 1), 3.80 (b4-(S)-fih héh?l cing-
105 H) ; t(%% O%H |somsr d 2.33 (s, 3(%, °4r.°€2 sé,1§3 H) ,

4, ZEBﬂﬂlsropllaeriﬁl)etthel-lgS Ann. Chem 1973 1637 1643

]VE" hod 117 f Dinmat hvl dit hi oca

106 suspézn@mtﬂ? %{A -Grasophendthenn! (o 31 31‘1‘5%931’1‘8115{7% yflqen dry

Et— O g e I 1, 70 mJ, vva _(539,
107 6.7 r({fi{‘) 6%@8%44) The reaction ﬁén‘SZture was' cool ed to
6 C|androphem)prommolf CS (12.6 g, ﬂlﬁo@phﬁbnyl)@r@ﬁomlci)d

LN bhenzene (7Rrri\mennlonl dr 5—hts

108 6 C|2MmSo- Qé%ttgelgfl)eﬂs‘in?l o DR e Eat g

109 ¢ e | SR o, P 3 3k ﬁ@?'ﬁlétgﬂp?v\gﬁéﬂifdﬁropanmc

decant e
a01d

110 tert-Butyl [1-(4-fluorophenyl)-2- [ (tert-butoxycarbonyl)amino](4-
hydroxyethyl]jcarbamate fluorophenyl)acetic acid

111 tert-Butyl [(15)-1-(4-fluorophenyl)-3- (35)-3-[(tert-butoxycarbonyl)amino]-3-
hydroxypropyl]carbamate (4-fluorophenyl)propanoic acid

112 tert-Butyl [(1R)-1-(4-fluorophenyl)-3- (3R)-3-[(tert-butoxycarbonyl)amino]-3-
hydroxyethyl]carbamate (4-fluorophenyl)acetic acid
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sequentially with 0. N HO, saturated NaC and half
saturated NaCl . Solvent was renoved and the residue
wormspowoss i ed by vacuumdistillation to give tPer/GBRi0a/004784
conpound ( 1.5 g, contam natjgg W th about %
SM-di net hyl dithiocarbonate, 57 %9. HNWR d 2.55 (s,
4.14 (s, 3 H.- 117- J. Og. Chem 1996, 4175
Met 118 2 5-Dichl or0- A*-r5- (et hyl t hi oVl i J

(R)-1-PYFR®RIphanyl)- Qﬂnﬁfﬂo@ﬁ%&lé‘mﬁﬂem ne
3,3-Bi s(nmethylthio)acrylonitrile (Method 19; 300 ng, 2
mm%he) tiflycompaurd wag Drepard acsardingstetthelprecediz of RagsellIM. G. N et al
n emoved under vacuumto give a
JMe Iltzle’<§;1r'_%€§n9a%tb fg(gﬁo'i . NMR i ndicated the major
product was 3-(nethylt h| 0)-li7-pyrazol-5- am ne. EtOH
(3 M), 2,4,5-trichloropyrimdine (757 ng, 4 nmol ),
Methodd¥ N (0.86 ml, 6 nml) were added to the crude

1-(4-R, %%Bh‘en@i‘?% A BE B S MRSSLi Tred at room

ture overni gnt. Sofvent was renoved and the

r e”So dtselunan of iekzeln&pll [ e(nvmmnolﬁteﬁ)ﬁlo 2alndirdk yexhyTloerbamgniMethod

| | u hy (1 SCO
110; %% o DonE R0 ) Weadba e b gt G remDiaee
methﬁﬁ?ém%ﬁ’ﬁ cﬁﬁmﬂe‘(@ 'Sﬁ %156)59 ﬁnﬁ@lzbgnd'@m réa%%{%ﬁ ﬁﬁxﬁﬁ@wﬁ ﬁﬁ?e)d at room
temp(:mrura ch)Z s b dEhem&?t@anBtlB“@ A pyumea. uctg» a\catquaud bt with

DCN&A@) But lagelsiﬁ %nélézﬁrg Wzélrg gp%f %@gong%age%bluw&rggaeography
(25 Wgtomwm EeDA D& lﬁe&aﬁgs? Fhve fhe Qesifdd produitt B a Whttdolid §1.61 g). To
C. After stunn&qﬂor 10 mn, the solution was

a sol@tm @ -[(gert-butoxycaghoay @N]{21(43ﬂuﬁrOPI@nm@hwdmthamps@tfor@te

ol Bl g AR AR T Bl 0 52
mmoQ) 4nd. tBe fdagtiobBixdeid ochs heapdab20°CTHOL 14 Baat (Iﬁem taﬁdmr\eas observed

turned yellow, with precipitatjon, and was
duringythis r‘péBO%)t The mifture Wasfopeenirpied %Pé‘I mers@pp@am@phy (25% EtOAc

to 755/«‘; g{(ﬁ&@ fh RGeS Eé\}ertﬁg g&ér_?\ﬂ%?&ﬁfét b e{rpmﬂdg% I:Fg,a%l(%fj r'['oeadsoh.ltlon of

nder vacuum t orange so
this 8lo(9814i mg, 029 mmnﬂ)and])(DM (3 mab) rwzsaxkitlec( ﬁlimaﬁ)anﬁic) aci1d1(5DM§ and the
(37 M) at 0.C was added a sol g—it
reactipnaeig vsﬁas plﬁ'r r?ormtﬁmpfqu;% ﬁﬁ@u;fsh @Wsarﬁmoged and water

was a{QﬁE@YE t%gﬁuxﬁ@éj ThBSo B8k Wal 'Baﬂﬁé‘d &H@ey&ﬁ@t@d %h&f de8kofndd

hour. The reaction was diluted wth water,
pr0paemﬂ f?aﬂ:)t dtie wigahicdayes waaddied I(i@aleCg}amctcdnagrératmwwb ayellow oil

(75 . g I S SR, (TR 22 (B ot 20y + 1D, 4.10

(m, 1(111)'3@@05(}§§qu 78%R0%5t OAc i n hexanes) to give the

I'eé conpound as & pale yellow solid (2.1 g, 58%for

Method 115
5-Bromo-2-chloro-N-(5-methoxy-1H-
3-Methoxy-3-(methylthio)acrylonitrile (Method 116; 353 mg, 2.7 mmol) in hydrazine

imidin-4-amine

monohydrate (1.5 ml) was heated at 120°C for 1 hour. Hydrazine was removed under
vacuum. NMR indicated the major product was 3-methoxy-1H-pyrazol-5-amine.' To the
crude product was added EtOH (5 ml), 5-bromo-2,4-dichloropyrimidine (1.9 g, 8 mmol) and
triethylamine (1.2 ml, 8 mmol) and the reaction stirred at room temperature overnight.

Solvent was removed and the residue partitioned between EtOAc and H,0. The organic layer
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two steps). HNVR d 2.47 (s, 3 H, 2.54 (s, 3 H),

5.46 (s, 1 H. Syn. Conm 1988, 1103-1110- 118 -
wORM050e0320 2. 5-Di chl oro-JV-(lif-pyrazol -5-v PCT/GB2004/004784

pyrimdm 4-am ne The title_gqgpound was prepared by

the procedure of Method 1 usi ng the appropriate

was S{Hgﬁ%i 1%‘9 c(ﬁ ag ?L%@ﬁaﬁ%ﬁﬁ&o@@éé SP’%%I?N%O% 0% PﬁOﬁ&c in hexanes) to give

the thtfe CoRIpoAE@hLa Solitt B4 g, NeYFHPNE % ),HNMR CD;0D): §3.87 (s, 3 H
° eA? ﬁ]}f)tbrl chl%rory((rgl %ﬁgdl ne (141 ITS?A)O 7 rrmgl)3 a%d Et 310,

584[@;,(1CH)1§ 38 (s, DH) nmol ) were added to
1 nyl -1tf-pyrazol erS-di anme (Method 122; 97 ny,
JP(BX%%%E) and the reaction mxture was stirred at room
tenperature overni ght. Solvent was renoved and the
resi due partitioned between Et QAc and The organic
Method 216 was puri fi ed by col umm chromat ography (1 SCO
K S 9 iJoN hexane) to give the title
3-MG 2Bmbth ity OWSO|Id(76 ng, 36% . H NWR
( CPo @9plutidn 2f 8BS, (2.6 Min Hexfe, { 5.0 nil, 911)27181112)11) ile"HFl(17.5 ml) at —

Met hod 122|yWD|rrethI-I|’?prazoI .
78 ps @Qegwiwpmpme e T G i T 25 GRL). After sirring
at —7(8% 123 é E%e 1 ocar ngte gﬁgtlhrgaﬁqrﬁsé p (?.O?S Hﬂoi) in THF (5

ml) \Rf%@iﬂ%@ ﬁﬂqwﬂepﬁ filirfl (]! lh%ui/\@ts—mﬁm ki resktion rﬁi@twémvas warmed to room
chromat ography (1SCO system 3-25% MeOH in CH2C 2) to

tempgrateretand the sdleent campoigd By (€97parefiony Ihe/qemdqqms(tmgrs(y:d yith hexane

na Gissabies Bymerhim e p 3ol (81 ani no) 5 (-

mi“l‘B)é' sbtuﬁam)o@ﬂie\/dr@aa lithiune dalfl@. (ES&ﬂd)lyliﬂ BIOI{8 ml) was added CH,I
gano - bi sl()rret hyl thi o)acrylic acid (Method 124,
(3.9 gzlz hgﬂ Q0%7fhm janfl thevisaytiongnipure fhea stiErgd at room temperature

.OVCr?lﬁgF 0 ve F{En&eg‘%vgd%& ﬁle-ll-’gg: ueﬁpa@tﬂ% ed%e%h)E (ngél The

€ reac n mXxtiure vvass

orgaRQayy evas ivglshed Bith Beine, ded (NeiS0spandeuhctittented sn«u the residue

BBy i 5 e T S LS R omers
(890304078 %!}‘“Mcs?%s))‘ﬂ NIR(@Ichs s 237s, 3300986 s, 361 a5 (s, 1 1),
the other isomer: & 2.33 (s, 3 H), 4.02 (s, 3 H), 4.28 (s, 1 H).

iebigs Ann. Chem. 1973, 1637-1643

Method 117
0.,S-Dimethyl dithiocarbonate'

To a suspension of granulated KOH (9.3 g, 0.166 mol) in dry Et,0 and benzene (1:1,
70 ml), was added MeOH (5.3 g, 6.7 ml, 0.166 mol). The reaction mixture was cooled to 6°C
and a solution of CS; (12.6 g, 10.0 ml, 0.166 mol) in benzene (7.5 ml) was added dropwise.
After 5 hrs at 6°C, MepSO4 (20.9 g, 15.7 ml, 0.166 mol) was added and the reaction mixture

then stirred at room temperature for 20 hours. The organic layer was decanted, washed
sequentially with 0.1 N HCI, saturated NaCl and half saturated NaCl. Solvent was removed
and the residue was purified by vacuum distillation to give the title compound (11.5 g,
contaminated with about 15 % S,S-dimethyl dithiocarbonate, 57 %). 'H NMR: §2.55 (s, 3 H),
4.14 (s, 3 H).
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W003045379- 119 - Method 124 2-Cyano -3,3 -

bi sfmethylthio )acry acidl To a solution of ethyl
w@ey@soaoes ate (13.3 m, 0.125 nol) and CS (7. 5rai/GB2004/004784

0.125 nmol) in EtOH (150 m ) 434 .OC was added a sol ution

of NaOH (10 g, 0.25 nol) in water (10 ml) at a rate

1 h th ature did not exceed 10 C. The reaction
‘f'dﬁg' urefgvéz?eggg med to roomtenperature for 10 mn, and

cooled to 5C. The resulting precipitate was filtered,
washed with EtOH (30 mM) and H O (100 m ) and dried
M%Eﬁhl gh vacuumto afford the disodiumsalt (29 g).

r (23 m)
anﬁ,3{B1e(m&l@dﬂn®acnylonﬁtmsa(Mdthdd Ew; at)oﬁig @rﬁxﬁblew"m FENI\&I H0 (1

ter cooling to roomterrperature 3/ Et OH
ml) Wésheaféééamb of A ops. HyidragingrWasTerroxHe \dmimwafampetoeglm apale

oo 8 ST ASTR M USSR SR -
amm&'fﬁt(ﬁ-b(luﬁﬂ)pﬁ,%ﬁﬁudhhﬁb@dnﬁlﬁ@@Wﬁgg‘# FRhdLY, lang WNLES6 ml, 6
7.4 m 078 nmpl) added at a_ rate that maintained

mmof)gere é-%’élrfatﬂe& grugde produciand e wixtaneiwasistitred at 1RPNF igmperature
I T
o S 28 8he ) AL P B . e
orgarif éyzewalé. pmr[ﬁgedslﬁl ¢adurhih Ichnenmdngr Arhy f(ESiZ(Wis%rhemmwbS 084 BtOAC in
n vac ve title conpound
hexeuaej Y 81& wa d‘%éqpogn fx%?)g/?utg @1%75 P 48% f@g gvp@ stplys) "H NMR

9 3 r Acta Chem Scand.
(CD3@)15368 Q}g t?j 06(11’5321 3 @,_8.‘%54 &, ).

4- Fl uor ophenyl ) - 3- nor phol i n-4-yl propyl ] am ne To a
solution oftert-butyl [(lI S -I -(4-
Mﬂéﬁrﬁ henyl ) - 3- oxopropyl ] car banmat e (Met hod 126; 199 rrg,
33%(&&ﬂnvﬁmbbacﬁ16nﬁq¥'(10 n) was added norpholine (0.1

I T4 mmol). To the m xture was added sodi um
t rﬂ-EE’@’ﬂﬁh}JﬂbD@oﬁ%m lbaie2 30.0nmy, 0.05 ]:ﬁowrwak )ddeddiropveise to a solution

o B i 155, S BT TR o o 10

i BRSSP
addembpmemammlﬁg tiieiipeAhie BIGRC-G5PC NESANSSmi, ®.0:3Q861) in EL,O
ve the desired product as an ol (183 ,

(3.8 mlé oS acr%a dfrgpyvise; bie 1GRctionimixpie m@l@isyqﬂgw wnmrmmlta)uonnand was
fl
en SOOI bt SR b RS RRGTES B51 e bl v

ether,f20d dfiel bBderSabmento ¥as 3/ eEbeARtdvat er was added to

t he
To a solution of crude dilithium salt (0.025 mol) in DMF (37 ml) at 0°C was added a

solution of CHsI (4.78 ml, 0.076 mol) in DMF (11 ml) maintaining the temperature below

20°C, and the reaction mixture then stirred at RT for 1 hour. The reaction was diluted with
water, extracted with ether and the organic layer washed with water and brine, dried (NapSOx)
and concentrated. The crude product was purified by column chromatography (ISCO system,
0%-30% EtOAc in hexanes) to give the title compound as a pale yellow solid (2.1 g, 58% for
two steps). "H NMR: & 2.47 (s, 3 H), 2.54 (s, 3 H), 5.46 (5, 1 H).

'Syn. Comm. 1988, 1103-1110
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m xture. The solution was basified and extracted with
chl or of orm 2- propanol (3/1). The organic |ayer was
waleiosa490BE SO and concentrated to give a yel | B@I/GBR004/004784

(178 ng, quantitative- 120 _-q1gi.eld). HNVMR (CDC ): d

1.50 (m 4 H, 2.10-2.40 (m 6 H 3.55 (m 4 H), 3.85
Met gﬂrﬂ,' 6.85 (m 2 H, 7.15 (m 2 H)y. Method 126

= [VYIS)- -(4-fluorophenyl >3-oxopropyl ] ear bamat e

2,5-Mloxé-mhlfpbind@ol(slvmﬁvrmnduﬂ-4&ﬁnmI) was added to

anh drous (10 M) and the m xture was_ cool ed t

-7 tbR/B@lP@m@QN?iﬁ preprredbythsiprocrdure i dethed |11§nghq)§yppropr1ate

, Ltion oftert-hutyl
ﬁmi%gﬁ@%§%g5(4-fluorophenyl)-3-hydroxypropy|]carbanate

(Method 111; 447 nmg, .66 mml) in DCM (5 m) to the
m xture. The reaction mxture was stirred at - 78 C
Method 125 i n and to it was added dii sopropyl et hyl am ne

N- (%3 ]%hlm hmd I T ed

fer and
exEt(aHt(é mlWhﬁsmhlorﬁpmmmm (rléd:l g, Qé/'ﬁ irombBy andsEf@Nr(8.13 ml, 0.9

menf gt MRy Sttt b oot e (Vifbed 122 T me, 077
mol)&i’i‘MQl(lé féﬁctﬁ’c)ﬁlsﬁlfxgﬁi Q%dg ehiee aﬂ%oﬁﬁe&géraﬁﬁggvdfﬂh ghf) %vgni(:‘%as

remavegpnd @e@‘gm@g partitifne eg@eep:gt%cra,)nd P&Oz @he mg’aglq-lpyer was purified

|
by cgl}%%l g;% négt?g)awwﬁgg é% ]Ig‘;of * %Wﬁgg%g%gag%%g1ve the title
comjaiﬁfdfa%lpé@?ewbw JoHACY6 A1E, 96%). SHINIIR D30D) 52.86 (s, 6 H), 5.86 (s, 1

| <S)-1I- | uor ophenyl’) - 3- oxopr opyl ] car bamat e
H), § 2e(hdd)126) and a suitabl e anine. Met hod Conpound
Amine 127 [(°S)- -(4-Fluororhenyl)-3-pyrrolidin- -
pyrrolidine ylpropyl] amne 128 (I S)-N N-Di ethyl-1-(4-
MetBb@ 12| arri ne fluor ophenyl ) propane-1, 3-di am ne 129 [ (I
-3-(4 1- nethylplpera2|ne
Vigmaney | ]am ne 130

! é f%ye@ﬂ%nz-?%e}hﬁ%éé)%%qwmmle (Misthod\123; 150 me, 1.0 mmol)

and hy‘&ﬁﬂg{é (o Opdnie EtOB (5dhP menereflited overnight. Solvent was removed and the
2- -.3- Ami no- 3- (4-f | I

residgg%gég%ﬁm B&gpﬁgﬁ?&matggrgghyr H§8X) s)ystem, 3-25% MeOH in CH,Cl,) to

give the title compound (97 mg, 71 %). "H NMR (CD,CL,): § 2.79 (s, 6 H), 4.78 (s, 1 H), 6.99

(brs, 2 H).
W003045379

Method 123
(2)-3-(Dimethylamino)-3-(methylthio)acrylonitrile'

To a solution of 2-cyano-3,3-bis(methylthio)acrylic acid (Method 124, 422 mg, 2.2
mmol) in MeOH (5 ml) was added dimethylamine (2.0 M in THF, 2.0 ml, 4 mmol) and EtsN

(31 pl, 2.2 mmol). The reaction mixture was stirred at 26°C overnight. Solvent was removed
and the residue was purified by column chromatography (ISCO system, 0-20% MeOH in
CH.Cl,) to give the title compound (160 mg, 50%). "HNMR (CDCl): § 2.39 (s, 3 H), 3.03 (s,
6 H), 4.08 (s, 1 H).

'W003045379
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propyl ] (met hyl)am no} et hanol - 121 - Method Conpound

Am ne 132 (1S)-1-(4-Fl uorophenyl)- L - D nethylam ne
walovsoiwpBpr opane- |, 3-di am ne Met hod 133 3 PCT/GB2004/004784

$7- 3- Anuno- - 3- (

4-f | uorophenyl ) -i VIV-di ni etfayl “propanami de A mi xture

f % .
Method (terf-but oxycar bonyl ) am no] - 3- (4-fl uor ophenyl ) pr

S ac) f4 mol ), EDCI (4 ng, 0.96
2-C @@3%15 bilykig o lid ) and dinmethylanmine (2.0 M

in WHFSOhGlOﬂS)fﬁthyl cya%acmlme {13vhml ot 125 @dl) ahd ﬂmg‘V Sénl 0.125 mol)
in A EPGHHE e el A b et AR 0 100D §vater (10m) ata
d d ncentrate
i BB IE AR A YR 01 A AT SOTERAL b grom
tem;%i-’ﬁmfefﬁ)r gamm taﬁ@ cO6led ELSPQ VI‘BQ lz'@shltﬁq% Iﬁ‘e&ﬁ)tét@ a8 &i’ltgre(is\ggshed with

(cba )
EtOIgg?O mlh@d(fﬂqo ﬁoﬁ)ml) gnd én@c}mnd_pr ha)gh V‘acmﬁn (cmaffardl-ﬂyle dﬁodlﬂm salt (29
g) (m 2 H. To a solution of above solid in DCM (5 m)
" was added trifluoroacetic acid (5 nml) and the reaction

ni TheldBodam satti(t3 g00.09mo?) waidded &0 y&ﬂﬁoﬂ/@ma(@m(y €9 5 0.08
and the residue was basified with K COH O The
mOl)rﬁl weatard2dved) adithercasdonynixiuettired 2t 41° 6p°an6|h0(13 Aﬁer Jduding to

roon?f% %%‘?%Ff’dr? %@ﬁ n%l?@%%a“%@f%ﬁ%‘cf ot rn%%u?edg}rged%é r?cgn tepnperature
for 5 I-ﬂ)lmu%s!SIhe( layerﬁwbl)e. seardfed(aid tie Tohver thyéidiluted &'1tﬁ|)wat§ t89 total
H). Method 134-5 Fol | owi ng

VOlu%lPr‘?if |8a mlpTléf‘cs@Mm w4 qoetadiie §°G 3ad dtmﬁhyl@ulfM(ﬁé ml, o 078 mol)

B P R P Bt o o
solutdodthwAstobled thT5 “@a@d flﬂere& tV%[S ac (ﬂﬁ'écf%lpq-fnl 3% with 4 N HC),

fi uorophenyl)-~- butoxyc ony
and therdsyltlpg(sphxhﬁl’mdé, Bashdd wﬁtﬂnmamm emd/diﬁ@hnﬂhﬂbigh vaeinghn to give the

d A
title ¢(0§§;30p§_ nrag,% &83%3335@;13; I HI@MR 822 {3 EDn3/8IGs, 3 H), 13.43 (br
s, 1 H). .
! Acta Chem. Scand. 1996, 432

Method 125
[(18)-1-(4-Fluorophenyl)-3-morpholin-4-ylpropyl]amine

To a solution of terz-butyl [(1S)-1-(4-fluorophenyl)-3-oxopropyl]carbamate (Method
126; 199 mg, 0.744 mmol) in DCM (10 ml) was added morpholine (0.1 ml, 1.14 mmol). To
the mixture was added sodium triacetoxyborohydride (250 mg, 1.18 mmol) and the reaction

mixture was stirred at room temperature for overnight. The mixture was poured into water and
was extracted with DCM. The combined organic layers were washed with brine, dried
(Naz80,) and concentrated. Column chromatography (25% EtOAc in hexanes to 100%
EtOAc) gave the desired product as an oil (183 mg, 73%). To a solution of this oil (183 mg,
0.54 mmol) in DCM (5 ml) was added trifluoroacetic acid (5 ml) and the reaction mixture was
stirred at room temperature for 4 hrs. Solvent was removed and water was added to the
mixture. The solution was basified and extracted with chloroform/2-propanol (3/1). The

organic layer was dried (N2;SO4) and concentrated to give a yellow oil (178 mg, quantitative
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fl uor ophenyl)-iV-(2- butoxycarbonyl)am no] -

hydr oxyet hyl ) propanam de 3-(4- fl uorophenyl) propanoic
waeood/oMeshod 136 ferr-Butyl PCT/GB2004/004784

[ (237?) - 2-ammD- 2- (4-fl'uor ophgayDet hyl | carbamate To a

sol ution of

yietd) o N {CHREYOR50 (et Hik-28a- 0%, St S5 m il S8R o, 1 D),

Fo 407 5% Yo added di -fert-butyl dicarbonate (948
6'85%{,’ 2%1.1)35 m)gmr) nd Bt N(1.1 m, 7.9 mmol) and the

m xture was stirred at roomterrperature over ni ght .
WA was added and the m xture was extracted with
Met : The conbi ned organic lLayers were dried and
tert-BRFERDSY AU £MubRPAEKE)- @-oﬁ@ﬂn@ﬁﬂ?&%éﬁlﬁe( 1.02 g). To a
solfutron of Thrs orl" (720 ny 87 mmol) in Etdﬂé)(i
m Pxelsik cldordel(3BYmVENH mmomvaa a(deedrtq anhyfeous E¥AV(bhml) and the

mixtie ivente R gt SMED BoSeh S5 Gs diy lp Mg sow

addu'i&ﬁ&vz@ﬁ A [(1 (5 t@%M@ﬁﬁnﬁ?h%j&iﬁ@gl%gﬁb@g%bg}aeﬁhod 111; 447

desired pro as a colorless oil
mg, N¥Rn{nGhXin DCM & 3o tifesmixgure) Thedreaction BixdEre (was sdrref] at ~78°C for

15 m;rn %)d ts)r—;ﬂ: yés %aﬂedgﬁiéﬂ?prgmr%?%@a g 18491 1&1[”8 31 m'ﬁl‘}dl) %g 9ni>((t|rpre §Vas
furthtl,%/sﬂrﬁe%' 88 16Ms ”Pheo—m()&mfe hiQ 'b%ufedhﬁt%%at&ﬁiﬂ&@xhﬁ@t@& WI%‘E’CM The

e title conpound was synthesized in a simlar way t
combibehorganisdayexcwpte washed wabbyine and driedieN a«é@z;)u@éctoncentrated

conbf Sty FEoh Y o SRR B EbIRte e goehvae
as an 03[ é@y)mgl%aﬁl SO gtpt:wrs pBoQé%@)H)'SQ(So (m, 2 H), 4.90 (m, 1 H), 5.05

di"oxo- f-isoi ndol - - (4-

(m, HHM@QMW%/H) |5'r25) (a2 968i (8, (Wbt hod 139 1.73 g, 5.5
nmmol) in THF (10 m) was added et hyl chl or of or mat e
(0.53 M, 5.5 mml) and Et N (0.77 m, 5.5 mol) at O

Method T3713p! uti on becane cloudy and the stirring vvas

contitnued for 1 hour. A solution O NaN (729 ny,
mBeljowing astrailarpsogedyre i Metberb H2 5 e @H@ngaomr@uwswere

ot e bl DS TP PO S0 e

(Meth@d@ldb%ndasit&ﬁbleamﬂid ow oil (1.567 g). This oil was

dissalved in fnl]LQhQ (’)nnd_\ 1. O C faor
Meﬂw@ P@lepﬂu@aporatl on of _soI vent aa&@ilae brown oi |
127g 4111%11@ ﬁqoao%ew@ﬁgﬁr?ﬁﬁﬁ%— arPYRE P2 M) was

added;1pRpeRAhiRt ed HA (0.2

128 (1S)-N’ N°-Diethyl-1-(4- diethylamine
fluorophenyl)propane-1,3-diamine

129 [(1S)-1-(4-Fluorophenyl)-3-(4- 1-methylpiperazine
methylpiperazin-1-yl)propyl]amine

130 (1S)-1-(4-Fluorophenyl)-N°-(2- (2-methoxyethyl)methylamine
methoxyethyl)-N>-methylpropane-1,3-
diamine

131 2-{[(3S)-3-Amino-3-(4-fluorophenyl) 2-(methylamino)ethanol

propyl](methyl)amino}ethanol
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m) at 0 C. The reaction mxture was stirred at room

tenperature for 2 hours. Solvent was renoved and et her
wol®sadwesl. The solid was then filtered to gi VECT/G82004/004784

desired product as a vvhite_s&hi_d (1.2 g, 92% . The

product was used w thout further purification. Method
OcL ko] II 3 Diox.o

;IQO
Methndy| GompguRd; _ i soi ndol - 2-yD- 3- (4-f Amluphenyl ) pr opano

L0000

TTa A lUIe U1 ITC culllyu S RALUCE
132rrm) Ug?wg\ (?'Sﬂ h%{%lm’%mm- fluorp P ﬁfbﬂjé an0| c

acid dmeﬂl}gproga& Mfidmin® DMF (5 m ) was heated at 135

C avlernight \ater was added and the white solid was

filtered “and the solid was washed with water and dried
Methd e the title conpound (1.73 g, 93%. HNWVR d 3.20
€ H, 3.30 (m 1 H, 550 (m 1 H, 7.05 (m 2 H,

' fhod éﬂh Mphhagidk40
4- Ox0- pi per.i xyl'tc acrd 1-benzyl ester
3- étml}ur@ f 5 A- iﬁeﬂ-but@xmrbonyl)ammo] 3-(4- ﬂuorophenyl)propano1c acid

(200 mgg%ygﬂm BN F E‘é’l X d% %%‘%}ﬁ?%@?? é&ié oshl 85l £8940
dlmdﬂimdn)lme I12.eNDih (IHIO OWS)HIIW&96 Gegely sl saned §ﬁl@l§ﬁﬂeﬁi3éﬂﬁfure for 48

of overni The reaction m xture was filtered

hours. ﬁ@&ga Hll?émbf‘awa%%dgd@é Waie and e migHEe Feas gkEactedyith DCM. The
om0 s ALt PRI el oL

purifgation (moonitvaed gic20auin) gave the deeilrécbpmdudft)as aovhite sofid Q506 mg, 90%).

' N TPE T 30758 ar90n 3o 1160 & HydAdmed H 140 (m, 2 ),

7 40 t?H (500 m), extracted with DCM (2 x 400 m ), dried
ver nd concentrated. The crude material was purified
byTea bolotiemef atwive solid ogdEPN(S il exandded friffdbeoaseti acld (5 ml) and

the r%c?%b%/;? t{:l%?\f’%?lesftljl’éﬂgp{z ](1) und ,\é)z%gvvfgggmove CelmtliJ %heedresidue was
basiffed W RO 290! Tivd SR rQ;Vals ettt By yCFHélZ)Z el?reéidgﬁj @i f‘) The

-C pyrimdi ne-6-carboxylic acid benz est
combinadadrgqnic Beery, w&e comshirated o givie e getlow MEQH3Q R0 93145). lamMR

oA LTS 4l A e 50

2 H). of 4-oxopi peridine- |, 3-dicarboxylic acid 1-benzyl
ester 3-ethyl ester (I\/Et hod 140; 10.0 g, 32.8 mmol ) -
124 - n MeCH (50 m), followed by addition of

Me !2-¥§E!gl - 2-thi opseudourea sulfate (8.2 g, 29.5 mmol).
eaction was stirred at 25 C for 15 hours and
C e Ningod Sichilah Ricefhad U PR IHIEESS U!h@ folli\ing @8 mbb&ts were
residue was treated with water (200 m), extracte

synth@\ﬁlwi ‘E@ Rt 05@ oL eymd moalm@tab&etamlm ine (200 n),

T ro-comeet t - o
Metﬂoa %Ompoun‘ﬂ 1 a_': Cu Ac 1 VU L r]c l | C Amlne

134 (35)-3-Amino-3-(4- (35)-3-[(tert- methylamine
fluorophenyl)-N- butoxycarbonyl)amino]-
methylpropanamide 3-(4-

fluorophenyl)propanoic

acid




10

15

20

25

conmpound (7.0 g, 649 and used w thout further
anal ysis. Method 142

wa2@slerss 2- met hyl sul f anyl - 7, 8- di hvdr o- 5i | PCT/GB2004/004784
-pyrido[ 4, 3-"1pyrim di ne-6-pgarboxylic acid benzyl
ester
4- droxy-2.- nyl - 7 S di-byer-o~5iF—pyii-gof-d—3

Meth()t]ﬁﬁhmp(rlmde 6- car boxyl ic écA"ddbenzyI ester (WP-%’d

141

e e E g A WA A e

sl OWfD(loro-{;H@nﬂ}iﬁlC(QL on was ref |Hﬂ&ﬁ@c£@6n§l§uﬂxﬁ1§o] dqooled to

25 ¢, quenched by pouring onto ice, and extradted with
DCM| bgdzoxpeibybiprppaniréde onbi réd(dor gani ¢ | ayer Was

washed wi th aqueous NaCH sol esﬁ?‘%bh%&y%%&g&ﬂ) dri ed

overl and concentrated. The r ue wgs then
purilffied by silica-gel col unmcthromat ography (DCI\/l

Nt

MeOH = _8B0: 1\ 1.0 (‘JI\I&U’].&'I‘I tle r-nnmnuan{/lﬁ

and used without further anal ysi s. Met hod 143 4 (

5- 3zl opropyl -1iy-pwazol - 3-yl ar ni no) - 2- met hyl sul f anyl -
Met d i hvdro-5iJ -pyridor4, 3- J]pyrimdine-6-carboxylic

tert—BiﬁjélﬂF ig?oﬂ?ﬂnﬁg)ts -g-ﬂﬁo@alﬁékliyl gﬂlyQ]dEarllqaarénrate _

e | I ..
" Tt oo bR Hraeia §- (i Ry Do B HrsRingple-1.3(2H)-
dionq?@&%?%&%p9g nﬂgAf é 4p1§:§n%2)gpﬁ’§—ﬁ7 OftnD) was ad dded d1’-tert.-buty1 dlca)rbonate
(948 ﬁﬁgd4t3:jjlrﬁhhb) Ia%quu %1 mLg.9 ﬁﬁ‘no‘x)‘rTnd()j the mﬂ;ﬂg& Waﬁstnte)d afaeom

eated to or C00 to

termpoieiRe precrighh TRyt wananed and iedaraite o ex rate WD ERAG, The
combgﬁ&iecggéﬁc ﬁy%g Wi dridd EnFUHREREAPHLIBN £ cbBNEs oB3.02 g). Toa

over 4, concentrated under reduced pressure
solutfonabfphis bili(220 iy, L8 urmoly by Bk (:Bgmb)phﬁ}s 3dDest B3 %deNH., in BtOH (6

ml). ﬁqo@acuonhggg \ég‘@%g%tf%l eo%\%rx% pera é %oréé ?Wuge(g ?Eﬂ M8 was heated
at 80°((3 %(;\r(%”dﬁ(#]ﬁ? rﬂ%ﬁ Yds re‘ﬁifdv%é qhd Bvélsg ‘i‘ihﬁ‘s‘é’ﬂ?ﬂ]@ (a6 ghioOmy desired

vdro -pyrido”J- )pyrimdine-6-carboxylic
prod@&laﬁab&@ﬂyés @b(1e8 mg, 37%). "H NMR (CDCL): § 1.80 (s, 9 H), 3.10—3.25 (m, 2

B0, 400 G R L 0. g, 50 LT228) 720 T B an

] pyri m di ne- 6-carboxylic acid benzyl ester (Method

143; 0.35 g, 0.80 nmol) was dissolved in DCM (50 m)
Metlgii 30l ed to 0 C to whi ch was added a sol ution of
4.0 mmol) in DCM

4 \ 1' e, C
fo b aQirfl hethwi 1 B6 & hat acetyl
R TR b e

chlomtﬁjwmmndmmd\mf dhtepchatybdigarbomted ) . The

Method 138
-2-Amino-1-(4-fluorophenyl)ethyl]-1H-isoindole-
To a solution of (38)-3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)-3-(4~
fluorophenyl)propanoic acid (Method 139; 1.73 g, 5.5 mmol) in THF (10 ml) was added
ethylchloroformate (0.53 ml, 5.5 mmol) and Et;N (0.77 ml, 5.5 mmol) at 0°C. The solution

became cloudy and the stirring was continued for 1 hour. A solution of NaNj; (729 mg, 11.2
mmol) in water (5 ml) was added and the mixture was stirrd for 1 hour. The mixture was

poured into water and was extracted with EtOAc and dried over anhydrous Na,SQ4 to give a
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conmbi ned organic |ayer was dried over concentrated,
and purified by colum chromatography (DCM MOH = 100
WO 200p/08@3%)i ve the title conmpound (0.19 g, 51% PCIVEB2004/004784
Cal cd.: 468; Found: [MrH 4683 _Method 145
3- Oxo- piperidine |, 4-di carboxylic acid -benzyl ester

4-
yelldw Si 0567 2k sty Q‘X’Eﬁ Seratdo om0 80 yas et 14Q°C for
1.5 Kofids. BvapathiordofMBoBleht ¥B& a%r&&/ﬁ'o\ﬂe(@ 5'55 g79p%§71Tooi sd\@tgﬂ of the brown

and placed in a Parr container. Palladi um hydroxid

oil (126 2, @ 1 rgmol) moycama@, Omplp anchwrais (2 fﬂh)ewit%ajki@d gﬁncmgated HCI1 (0.2

d 40. ht
ml) GRS Tt @i s ey Do ar D ol LR i Salgnt was
rem&GROGEALIRE s ANRA! TEEHHaaFhRhES §1EEd tngi% ﬂﬁ:sdélsfr&ljproduct as a
solid together with triethyl amne (72 nmol )

whiteselidi{1s2 8] 3280)- The DOMEB0Es Ukl “aﬂndutﬁudh@tpmﬁoatl@ to
whi ch was benzyl chloroformate (53.0 g, mml). The
reaction mxture was stirred at 25 C for hours,
MetHbd 983®d with H O (500 mM), and extracted with DCM (2 X
_'ZIU'O_r_rf

). The conblned oroanlc | a er was dried over
1 Q%) 3 ? | fHuargphenyl)propanoic acid

gg:rpoun () ?gﬁ%aﬂ‘g Fé e g.G. (?Hml({l @43&3 alﬁ%nz) |3t 4e

fluophdryySpsopahibit fa@ﬁ (146, 6. O mmol) in DMF (5 ml) was heated at 135 °C

4- Hydr oxy- 2- net hyl su ‘fanyl - 5, 8- di hvdr o- 6i
ove % Wetel wasaddeq pyq thei Vd?l%/?ewtldms Biteyad; and dkg wlﬁéﬁwashed with

watef Sl AR AE R chpitn o e T30 H R LT 20 YEb B30

1 Hyds.seppearptr.0f anyO g 7. 366m L ?d7 $then M (50 m )
sol ution of 3-oxopiperidi ne- 4- dlcarboxyllc acid
1-benzyl ester 4-ethyl ester (Method 145; 10.0 g, 32.8
Met @i fol | oned by addition of
= yl -2-thi opseudourea sulfate (8.2 g, 29.5 nmol).
4-Oxbhsiperdding-il 3rdicakBéxylicwiail BbenAveestatl-ahylestedr hours and
concentratg? under. reduced %;essure The resulted

r e b6 AL L draadbiveeabgthoxy- P(PEG@OIPﬁ hydsprdplerider(§2 0 298.9 mmol)
Iy R 4 00 Tl TGAL AR BB QY e
undec éﬁpsimfd—lz((ﬁreﬁn@t T feactingh mbdude wias idtetedfthronpk s pad of celite, and

| ysi.s. Method 147 . . .
concR sy 15 SRR AU Y solyed in RN (89 Dy Whish 3 agded triethy!
ammS)(% mgd s@ﬁmﬁf&)am@ §M'ut1&n #ab Eodienmv °(f—‘§)tll%5ve€g}|ad&1%%n 8f benzyl

mol ) was slowly added to the chl orof orm (
chlomrlfc)rrrsltﬂ Gbilay 329 nﬁnolhy"l&lwemgct@nmmktwet was §tarad at35, °C for 15 hours,

queng}&qdldw%lé %ﬂr (5]00p I‘Xf), ex%‘aLted w1ﬁ1Tﬁ8X)I’ (2n>]< %61 renl)z gci 88&*/[;&04, and

concentrated. The crude material was purified by silica-gel chromatography (hexanes: EtOAc

= 5: 1) to give the title compound (72 g, 78%) and used without further analysis.

Method 141
4-Hydroxy-2-methylsulfanyl-7.8-dihydro-5SH-pyrido[4.3-dlpyrimidine-6-carboxylic acid

benzyli ester
Sodium metal (1.36 g, 59 mmol) was added to MeOH (250 ml) and the mixture was

stirred until the metal sodium completely disappeared. This was added to a solution of 4-o0xo-

piperidine-1,3-dicarboxylic acid 1-benzyl ester 3-ethyl ester (Method 140; 10.0 g, 32.8 mmol)
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ester (Method 146; 9.0 g, 27 mmol). The reaction was
heated to reflux for 15 hours, cooled to 25 C,

W@ e@soeas by pouring onto ice, and extracted wW¢ThGBEM4/004784
(3 x 200 m). The conbi ned .gngani c | ayer was washed
wi th aqueous NaOH solution (1N, 100 m ), dried over

in PR30 AfcroRee b hditof B2 Tl RERSRIER S 1Y 3 205

mm@) T heesttivh b8 'dﬁrréd-'ﬁttzlﬁe"C RPab %i8inS-anlYRbAQL A8 ufidér reduced
5- Cvcl opropyl -1 /]

pressurg. rﬂ@dbsm§ m&duqcyy aszteﬁ’@dh’gﬁﬂswama@ﬂo 18l) Ssxthiabted Moﬂléitf)ﬁw (3x200
ml), r I d ‘tfghn &)66 Imr?) ddn govercﬁgg 45 z{nldccoggén%a%%% )élveecﬁe 1? {le

com al(tzrocg 2499 ahy hsed Wigkvok fithBr ghdlyds o- 6f f - pyri do[ 3, 4-r
] pyri m di ne-7- carboxylic acid benzyl ester (Method

147; 5.0 g, 14.0 mmol ), triethylamne (4.3 g 43 mol ),

Metﬁ&‘&;g‘_z cycl opropyl -1 #-pyrazol -3-ylanine (2.6 g, 2 1

in NMP (30 ml) was heated at 0 C for 48 hours. ,
4-Chidroer-methglsulfanyld, 29idrd-DE-pyeid6 [4, D py@isnibine W-eab i acid benzyl
(30 M), extracted with MIBE (4 x 50 m). The conbi ned
estelor gani ¢ | ayer was dried over MgSO , concentrated, and

Pk AR ) M o

acid b&ﬁzyl essemMethod-H1; 237, 2I!/l=.mrhok] v@é%sﬁelfvﬁd m/dﬂomfmrpydl% 1), to

LTI Nl TR
cooléd t()%%d 9& i)y réﬁnﬂﬁy&ﬁ& Rle; Ad/d:AALRA it BEMWY £ 908 #ff). The

A hy
comlp;wd ohg[aﬂl,czlayct} |21 Wasltbdwaﬂ)?a@mohmb& y(DHcsoamod (b&H 290 nd}tdeied over

MeSPL I RopCeitatdo S EiroR i TeRang ot e RUBe) M tbee 80
chro:%%ﬁfgghggrl BCNEIN H12§0 1)?(%_%%%11{650 1&%1889%@ A% andused

od o 1 hour e reaction
withéuwfumlreradalysisonal 2 hrs at 0 C, quenched with 10%(200
m), washed with saturated NaHCO (200 m ), and
extracted with DCM (2 x 200 m ). The conbi ned organic
Metllg/f43 Was dried over concentrated, and purified by
—_colum chromat ography (DCM MeOH 100: 1) to give the
4-(5- iy azo}-3¢ylgminp A PmethfsulCalyt d.8-ditgdo-Fhpwddo[4.3-
. -D|chlor0|V-(5 met hyl -1//

Cami ne A mixture of

b C 3! £ _qv
2 A,séruhbh @hh%ﬁﬁamxﬁétﬂylaﬁifaﬁ@l 0%. &h%&oé@)gpﬂham 3 d] yrimidine-6-
3-am no-5- I? razol € é and

carquwilémghb&m}ﬂ@sfell(Method ;2. Gl mmlktmc(op@opﬁlal azol-3-
ylam?até: r{g\r;/' e% S%Ig{r%@'gntrdrﬁﬂ%}ﬁ&ﬁ&li' ee(lf’/3 %) 1%1%\69 dx‘? %Mﬁ 'HS W‘rf} was heated to

€ Was ’t tron
110 °C for 48 hours, cooled to 25 °C, quenched with H,O (30 ml), and extracted with methyl

tert-butyl ether (4 x 50 ml). The combined organic layer was dried over MgSQ4, concentrated
under reduced pressure, and purified by column chromatography (DCM: MeOH = 100: 1) to
give the title compound (1.4 g, 56%). MS: Calcd.: 436; Found: [M+H]"437.
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bet ween Et OAc and water. The organic |ayer was
concentrated to give the desired product (1.34 g,
wa@e@sidoat i ve). HNVR (CDCl ): d 2.30 (m 3 H), PEI/6B2¢0a1004784
1H, 7.8 (m 1H, 850 (bhnss, 1 H. Mthod 151
[(IR)- -r4-Fluororhenyl)-2- rmrphol I n-4-yl et hvHam ne
0

Th grrpound was synt hesi zed foll owi ng Method 114
M—Qﬁ%—tert-butyl [(1i?)-1-(4- |
4-(510 RO RORRNY by VY RN RN b aah BaiBh 611 M o-% Zyrf4,3-

srartlng materlal Ut y e conpounds O

ppais AR anidthene ~’-‘ |ty for the treatment of

h
capest L;F%rnr&s'@ﬂﬁ Rl SRS B ER 7 o s

pyridd[4 Wﬁi]bﬁiﬂfﬁldiﬁe-wc@ﬂio i adi@bgﬁgl éasﬁr:(g/lle{ﬁ]god;lnégaﬁgf & 0.80 mmol) was

activi articularly the
dissqued m&@# &9 ) kndeegied B G itw which wisi asided s solution oBmeta-
ol e BELBIH (A1 0 GBS DEXETITF Jor s, e acion

was e stined farantadditioasl AlhoTiTé(at/@ ‘@) duéhchad &iXes Nags,09 (HE) ml), -
eopl astic di sease such_as carcino of

' Wasltaq%fé?'w\éf%‘ggf? Iegé‘iﬁﬁ](;ﬁs (100 &), aaf sRracisdwith RCM (2 6tll‘i)9rm1) The

com&%n&? ﬁ%%mc%’yéf’%&a@ dgéd B@é’f‘f@d@@? BBk d4mgah ﬂeld'BcQ(Lgoﬁnnn

central peri phéral’ nervous systen an
chronitography (DOM 1 ypOFI s 10h: Bsto mileathotite cémbémﬁb(l)q&@r@ 5a94). MS:
osarc 0si ne kinase inhibitors, particularly
Calcgﬁ &‘rﬁ@upg}qﬁal\ﬁ]t{ﬁr@g’and more particularly Trk A and B
inhibitors are also expected to be useful for the
treatment other proliferative diseases including but
Methwt 143 mi ted to autoi nmune, inflammatory, neurol ogical,

and cay.d rroounds of the
3-O 1 VAT 4"61%) Vesi%i t tyrosine
kl | BRSPS 1t3 55«6@[ - .
BASER-b dﬂ%{' 6 etﬂégenrgd%gd&@g&yméw&wﬁaé 1784 25Y .9 mmol)

was @lé@é‘feldbeﬂ 0A enlaif Me@Id rapdpladed yraoRard e«zhtm;aen; Baliadurm dpdioside (4.2 g,

t d t
5.9 e B iR ops SPHGR SRaAD it A Ttesbiihy he
reactiod Ihﬁhirb infas ithEnOBtRed fhididh apad RECEItE dh@bbnbchifed ikder 3thced
nore particularly Trk A and B. These woul d be provi ded

pressupe. dbprRstpsolid togetbepith iethyl aménsrFdéral 767 momely was dissolved in
t ok
Do (838 T8 B PO Rl HRGRRE I P 11 o
The mycrtiolnemxwré Wa@ stinred ate2Si °GLfes 1 Svhblns dikut@ewh H50 (500 ml), and
@2{5 ﬂg strate using honogenqus tine-resol ved
eﬁraﬁﬁﬁéa‘? & - L Be FemBbIBey orgm@ laysr iag dripd pyer MgSOq,
conc&ﬁﬁ?éd'? afd plﬁ‘lﬁﬂd%}l ﬁﬂ&ggel Q&%ﬁto@riﬁ%y (hexane: EtOAc = 5: 1) to give the

title compound (73 g, 97%) and used without further analysis.

Method 146
4-Hydroxy-2-methvlsulfanyl-5,8-dihydro-6 H-pyrido[3.4-d]pyrimidine-7-carboxvlic acid

benzyl ester
Sodium metal (1.36 g, 59 mmol) was added to MeOH (250 ml) and stirred until the

sodium completely disappeared, to which was added the MeOH (50 ml) solution of 3-oxo-

piperidine-1,4-dicarboxylic acid 1-benzyl ester 4-ethyl ester (Method 145; 10.0 g, 32.8 mmol)
followed by addition of 2-methyl-2-thiopseudourea sulfate (8.2 g, 29.5 mmol). The reaction
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ki nase was expressed in SF9 cells and purified using

st andard ni ckel columm chromatography. After the
wh20vase0ss i ncubated with a biotinylated substPer/eBard/004784

adenosi ne triphosphate (ATR)j2kar 50 minutes at room

tenperature, the kinase reaction is stopped by the

was ?ﬁm&d d ét%%—li’ o?gg lgngrté rr%%lfl gglgcgin%ge%an e (?e:r:;g%%g(tl ‘i;g%s?lfrie.dThe resulted

residleSTARidsbRe@ ALRS (AP mMEAAQ ek @ibte! RHHFROARTS xDD0&D Efhe combined
wth the addition of strepavidin-|linked and

orgapledsysnovag doisd neersyg80f hud enmceiiudédts gies thg titleeopoamd (8.0 g, 74%)
Utra Evgh uttgieﬁn croplate Fluoneter after an

and usedWiho YS¥%cubation at room tenperature.
Pepti de substrate Pol yEAY-biotin (PGAT-bio.) ATP m6 M

4-C e O OT TV > O—1Tivi PTA S re A
esteBR SA, 5.9 M p-Tyr conditions LANCE Ab, 45 nM XL- 665
Ab Detection incubation 3 hours, roomtenperature

FI B @29t rysoliywes slepily added 3a therphileatosss (4A0 miksolution of 4-
- - — . 1 1 : .
by PO SO0 A Tl O gl R bRy RO Hid benzyl

esterqMdthe] DAayP AU A miol) NEhd readtiohavdsl Beated ity reflidFor 15vhdrs, cooled to

JStructural change, in general actjvity possessed by i
25 °eotHsBehrddyYaTouring optsrigesaad extragied Wik A %30Ral. Hie combined

g . | ve EOS
s 8 RS SALAR 2030 AT RROH B9850 B FARr 0. and
purifidd by et cRShetodrapHyN® GNIOVROHN=\1001 D tagbaythé Hifle dsripound (7.0
inhibitory activity of the foll ow ng exanpl es was
g, T3vebandrused withewdurthen apalysly- | C50S. Ex I C 42 0.067 M 64
0.059 nM 80 0.087 mviL30 -

Method 148
4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-2-methylsulfanyl-5,8-dihydro-6 H-pyrido[3.4-

d]pyrimidine-7-carboxylic acid benzyl ester
A solution of 4-ch10ro—2-methylsu1fany1—5,8-dihydro-6H—pyrido [3,4-d]pyrimidine-7-
carboxylic acid benzyl ester (Method 147; 5.0 g, 14.0 mmol), triethylamine (4.3 g, 43 mmol),

and 5-cyclopropyl-1H-pyrazol-3-ylamine (2.6 g, 21 mmol) in NMP (30 ml) was heated at 110
°C for 48 hours. After cooling to 25 °C, the reaction was diluted with H2O (30 ml), extracted
with MTBE (4 x 50 ml). The combined organic layer was dried over MgSQg, concentrated,
and purified by column chromatography (DCM: MeOH = 50: 1) to give the title compound
(2.5 g, 40%). MS: Caled.: 436; Found: [M+H]" 437.

Method 149
4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-2-methanesulfonyl-5,8-dihvdro-6 H-pyrido[3.4-

dlpyrimidine-7-carboxylic acid benzyl ester

4~(5-Cyclopropyl-1H-pyrazol-3-ylamino)-2-methylsulfanyl-5,8-dihydro-6 H-
pyrido[3.,4-d]pyrimidine-7-carboxylic acid benzyl ester (Method 148; 2.5 g, 5.75 mmol) was
dissolved in DCM (200 ml) and cooled to 0 °C, to which was added a DCM (50 ml) solution
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Cainms: . A compound of formula (1): H" , T 4 K (I)
wherein: Ais a direct bond or C "al kyl ene; wherein

W@ a00d/03ba3 kyl ene may b e optionally substitut eBChgBoIVE/004784
or nore R22; Ring Cis car bféé?yclyl or heterocyclyl; Rl
and R4 are independently ser€cted from hydrogen, halo,
nitro, cyano, hydroxy, trifluoromethoxy, am no

of MGEBBJRY, £, 28 :0rameloveire perigst of | I@anpﬁwwwn@%ﬁ thgn stirpedgfor an

addlqogaal(%ﬁ %g{) K5 c;u%glﬁ#eﬁ 0\9 ¥}b?(3§%gei%é/ C%&Fé@hhn% va?a@ﬂ@errth saturated

NaHC(%, g |dﬁﬂ|ekﬁwt&ﬁm|DCM (0 & 1006al)KThe cotatandibomgymhic layer was
al kyl S(O wherein ais 0 to 2, C.6al koxycar bony
drled-O(VeI T@@IS@J qosaentratesyeyd puriiedhysalenn qgteRhy, (DCM: MeOH =

B s e

substltut ed on carbon by one or nore R8; and wherein
i f said heterocyclyl contains an -NH noiety that
Methedi¥Sgen may be optionally substituted by a group

2.6-DINISSRYs Heml%—b%zél%-v b ﬁ% iragmdal o, i tro,

cyaro, Nydr OXy, trT1 11 UOrometn 0, carboxy,

g aK drid of ZJZG,BQﬁciilOropynhﬁxhnm‘r(‘iyﬂ)Q g,"ﬁ«ild(mmolx;z danhk-Sapkethyl-1H-
pyradgiq (30 81 BbyaRP RGN %?e\gjuyg A6 D 822 mmol) in BtOH (10 ml) was
stirred é\£ 19 HF%%@Q%\A&WH St Soﬁéntl\ba(sq’em@g%{%ﬂxd; t(l’:lg rﬁiggtﬁiﬁnﬁﬁé parkitioned
betwdey-FtOA cankyt dteu ﬂ“bh armyic laykr Avas CQ@iceptiptd k9 @ivstheptesived product

(134 e e MR el 3 a0, R R X0, 850

(br 5,QN§).0r nore R10; and wherein if said- 131 -
’heterocyclyl contains an -NH noiety that nitrogen may
be optionally substituted by a group selected from

Mtgé1| 1R3 is selected fromhal o, nitro, cyano, hydroxy,
£ uor onmet hoxy, am no, carboxy, carbanoyl, nercapto,

[(ARSH APRIBRYheny®)-lrkdbholdn-A-yadth@Xamine
The compound was synthesized following Method 114 using tert-butyl [(1R)-1-(4-

fluorophenyl)-2-hydroxyethyl]jcarbamate (Method 112) as starting material.

Utility

The compounds of the present invention have utility for the treatment of cancer by
inhibiting the tyrosine kinases, particularly the Trks and more particularly Trk A and B.
Methods of treatment target tyrosine kinase activity, particularly the Trk activity and more
particularly Trk A and B activity, which is involved in a variety of cancer related processes.
Thus, inhibitors of tyrosine kinase, particularly the Trks and more particularly Trk A and B,
are expected to be active against neoplastic disease such as carcinoma of the breast, ovary,
lung, colon, prostate or other tissues, as well as leukemias and lymphomas, tumours of the
central and peripheral nervous system, and other tumour types such as melanoma,
fibrosarcoma and osteosarcoma. Tyrosine kinase inhibitors, particularly the Trk inhibitors and
more particularly Trk A and B inhibitors are also expected to be useful for the treatment other
proliferative diseases including but not limited to autoimmune, inflammatory, neurological,

and cardiovascular diseases.
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C al kanoyl, C ”"al kanoyl oxy, iV-(C 6al kyl)am no, N, N-(C
i. k a, C-6alkanoylam no, KGC _ al kyl)carbanoyl,
WO Yos50k@B3 6al kyl ) carbanmoyl, C -6al kyl S(0) whePE&I/GBa00HH04784

0 to 2, C- alkoxycarbonyl {5¢(C 6 al kyl)sul phanoyl,

IV-(C 6 al kyI )28u| phanoyl , (1, %al kyl sul phonyl am no,

car.boc het er ocycl wher ei.n

o pEPBRANIY o6 datereat B TR LB GRE oot GRLURE Agopips kinases,

an&'r Wfﬁkﬁ Ad meR FhrifQ AP ENCA Yhd BORS AdtBiniAéd bMttke Trk B Assa
partl thatam]%lrogen may "be opti. onal |y substltmd by Y
descabqg}hmlgnsel ect ed from R13 R5 i s hydrogen or

i onal ld\é subst

opcPeRav L et a o ENT R, gy and seagents
in de%lmﬁ@ tHRnbilky o@h@oteﬁﬁﬂﬁﬁﬁﬁﬁﬁehﬁcaﬁ e Rbitectyfds@i®kinases, particularly

rogen, halo, nitro, ano, hydrox

the erc/s andmmrmrtmﬂ@ﬂy Bk Bafbmyﬁo%g%mﬂeg ingemmeraal kits
Com%fﬂﬁ?giﬂ ?%?(wng ?t}tl mvg% g 2-6 C al koxy, C - alkanoyl,

yI )am no, C al kanoyl am no,

Trk];x-sﬁ&ﬁoﬁh#%l ) car barmyl G - 6al kyl S( O) wherein a is O
C "al kogxycarbonyl, iV-(G -6al k ]it;ul E nByI X
| £ Tk klease@&rlx shsingneasiad agénefalw%h It RBQSpPPETylafg synthetic

I | e
o A A e I 0 v
ﬂuoresdeﬁte (HIERI) tec:hmhrglyo’ﬁhéaguﬁacﬂhﬂm dooraén GOBHIStag godh bumam TrkB

kmasliﬁf W?s%%pp@%ﬁ& Cl ﬁ% Qﬁgﬁlﬁl egfﬂga sﬁpﬁéﬁﬂg i%&l'ugﬁ%chromatography.

AfteP ik &8¢ 1sf1f1&f9a{%11 w1tIP£ bB‘uﬁ teﬁ%ubﬁﬂl@é aRr ad‘éhésf’hé ﬂi‘@ho%phate (ATP)

pyrimdine bond to wh hey are attached form a
for 56 rmipntee awometpmpcl%m,dm kingseaeaction ipstoppadenbibe eddition of 60 mM

het d
ey AR R B R Bl koS 58 i
platek BBd FQ@8tdd pﬂ@qu&tg axeCdete@tdd Wigh 1R YdBigioh BF bii’@’avﬂﬁh—hﬁﬁéd &rd
across the whole of the bicyclic ri n% and where

phosgbcptmm@mﬁtm@lﬁp petibadieg usingriae E@@@th me@n@.gw%ate Fluometer
after g?l tl%hlll% ﬁ(?{ﬁ'%éutogﬁ(ﬁg%&go 1LR88... one or nore R17;

ereln Sdl erocyclitc ri ng contains an - NH

Pepiie Silibstrhfeat ni|tp o%MY@Mnb(@CH&Db@ﬂ)aI 'y substituted by
a_graoup selectled fromRI8; n = or 3: wherein-the

=)

ATBmes of R3 199 Wé the sane or different: R, RI10,

AT R719, ' THORE |
R BT, o AR S BT B B AP RR v,
am EOJ car bgﬁ 1ooauMacm\y1r-blom@ﬁm@TPlslu| phanoyl ,
22 Y C COXY- C

kenyl . C2-6al kynyl —C al
Inculwtlraanow a -éQIIR@H@ﬁIQSZVltemmT@@IC al kyl)am no, - 132

A e e N A T g e T

conditiogs 2, C - al KQQKNCETAIQI% |nM XIL-665 Ab

Detection incubation | 3 hours, room temperature

Fluometer settings Excitation = 340 nM
Emission 1 =612 nM
Emission 2 = 670 nM
Flash=10
Integration = 200 us

Lad=50us

Although the pharmacological properties of the compounds of the formula (I) vary



I V-(C . alkyl)sul phamoyl, iV, G -6al kyl) sul rhanoyl,

- al iyl sul phonyl am no, carbocyclyl or heterocyclyl;
wob@sei3ilg, R10, R12, Rl14, R15, R17 and R22 PCT/GB2004/004784

i ndependent |y of each other_ ¥y be optionally

substituted on carbon by one or nore R ; and mherein

BRSNS R -
dems@@edded ¢y, Q.Bhé%%@}ah gﬂs%ntrﬁl 3o Eélﬁevew/ﬁ ‘I"fpﬂblﬁglq) & doses in the

I ndependently sel ecte from Ctal kyl, al kanoy
mmgabﬁﬂ]@hhhhmﬂﬁhﬂdﬁ gal koxycar bonyl , carbanoyl 7V—(C 6

C o gﬁggé?] 9@3%%%%%5%@%&% hra]ﬂg%qrpj @g&x?;ry of the following
exa sg@@ﬂmg%uﬁg%ﬁﬂgy%uog%g% L8 and R20 independently of

ach ot her nmay be opti Iy substituted on carbon by

Ex on or nore R21; R19 and R21 ane€sj ndependent|y sel ected

frombhalo _nitro. cvano. hyudy QXY teiflioronet hﬁY\/
i } 1 A T Yy

42 amino, carboxy, carbanoyl, nEKU&ﬁudﬂ sul phanoyl, C

Aal Lol 2 6 al leasng f" 41 IL’\V\I‘\\L D R'\f |/a|nr\\

Uurnyr, U O (J.I r\\J/\ _INCAT KATTO

64 i \- (G- 6al kyl ) ani no, |V|V—(¢|OQ§5§IHMI) 2ami no,

o¢ £

C—6at kanoytamno, Jv-{C—=6al roamoytT— 7V
80 al kyl) 2car banoyl , G -6al kyl S E%kﬁﬁﬂwein ais Ot

al Koxycarbonyl, 1V-(C . 6al kyl')sul phanoyT,

i V,1V-(C 6allcyl)2Sul phanoyl, G -6al kyl sul phonyl am no,
carbocyclyl or heterocyclyl; wherein R19 and R21

i ndependently of each other may be optionally
substituted on carbon by one or nore R23; and wherein
if said heterocyclyl contains an -NHmi ety that
nitrogen nay be optionally substituted by a group
selected fromR24; R23 is selected fromhalo, nitro,
cyano, hydroxy, trifluoronethoxy, trifluoronethyl,

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

nmet hyl , ethyl, methoxy, ethoxy, acetyl, acetoxy,

met hyl am no, ethyl am no, dinethylam no, diethylam no,
i V-net hyl -1 V-et hyl am no, acetyl am no,

i V-net hyl car banoyl , JV-et hyl car banoyl ,

Adi met hyl car bamoyl , iV, i V-di et hyl car banoyl

i V-nmet hyl -i V-et hyl car banoyl , nethylthio, ethylthio,
nmet hyl sul phi nyl, et hyl sul phi nyl, nesyl,

et hyl sul phonyl , net hoxycar bonyl, ethoxycarbonyl,

" - et hyl sul phanoyl, -ethyl sul phanoyl, iV,

/ - di met hyl sul phanmoyl , JV-di et hyl sul phanoyl or

i V- et hyl - A*- et hyl sul phanoyl ; and R24 is sel ected from
C _alkyl, C. alkanoyl, alkylsul phonyl,

. 6at koxycar bonyl, carbanoyl, iV-(GC -6al kyl) carbanoyl,
I V,iV-(C. 6al kyl ) carbanoyl, benzyl, benzyl oxycarbonyl,
benzoyl and phenyl sul phonyl ; or a pharmaceutical
acceptable salt thereof;- 133 -
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I the proviso that said conmpound is not: 5-brono-N
-(5-nethyl -1 H pyrazol -3-yl)-N

WO posopy/ri dnyl ) propyl ] -2, 4- pyri m di nedi anm NePCT/GB2004/004784
5-chl oro-N - (5- nethyl-ll—l—py;laj -3-yl)-N
-[I-(2-pyridinyl)propyl] yrim di nedlamne
5-bronmo-N -[I-(3-nethyl -5-isoxazol yl)ethyl]-

Claimss_ net hyl - | H pyrazol - 3-yl )-2, 4- pyri midi nedl am ne;
S-chl oro-”-tl-CS-net hyl - S-i soxazol yCet hyl J- - CS- et hyl
-1 H pyrazol -S-yl )"~ pyrim di nedi am ne; 5-brono-N

1. - ( Bccoatgophd bffopyuar@):- 3-yl ) - N
-[1-(3-pyridinyl)propyl]-2,4-pyrimdinedi am ne;

5- chl oro-N-(5.-mathy|-|HRﬁyrazoI-B-yI)-N
-[1-(3-pyridinyl)prqgyl]-2, 4-8yri m_di nedi am ne;
. 5-chloro-N -(5- methgf Ayl )-N

-[1-(3- pyrldl nyl ) et hyl |I- 2, 4 pyrilm diNédi ami ne;
-brono-N - (5-net hyl - | zol )-N -[I

-(3- pyr|d| nyl)ethyl]-2, 4{pyri M*i nedi,anm ne; or
5-brono-N - (5- methyl-ll—;— razgt - 3y|1§ N-[I-(2-
ryridinyl)ethyl]-2, 4-®Ti I nedi am ne. 2. A conpound
of formula (L),or a pharmaceutically acceptable salt
thereof, according to claif1l whereinAis a direct

bond. . A conpound of form (I), or a
pharmaceutically accept a

al t .t hereof, according
either claiml or 2 wherg n(é;{ i's phenyl, thienyl,

pyridyl, thiazolyl. 4. A senpound of forrrula(l) or a

phar maceutical |l y accept abI e It thereof, according to

any one of clainms 1-3 whereifY RL is sel ected from
whereirdr ogen, al kyl, C . 6al koxy, iV, -(G -6al kyl)2amop, C

. 6al kyl S(O) wherein a_ is 0_or carbocyclyl vvhereln R1
3 %dgﬁﬁt)beﬂ%m G s%é@nee wherinsni¢ Grbbkylee WAk be pptinnally

b t‘f”tut d 2sel ected fromhalo or carbocyclyl. 5.
R s 8Pnﬁégrﬁula (1), or a pharnaceutically

acngtGhﬂ arismlytlyt h:e]n@m‘bcycagdcor ding to any one of
' 4 wher ei nR h d
WAL s o endeail Rl P BRI potsec BoaBITe, G, bydroxy,
mﬂubflﬁﬂe@lﬂfxy a0l éieer Sk, Qaﬂﬁﬂﬁoﬂnﬁlegagfa %hlﬂﬁarﬁcl)_g @hé%ﬂla)l "¢, salkenyl,

R is sélected frome ~al k
Csalipynilb fakdlyoxyu Sstalkauxoyh szalkmdydrrxybw (@malhyl)ammeRlO -

AR A R et e R Y A Rl
N,N-@, lgmk}n@amﬁa@y Cii |531!{MS&9 'v@félréiﬁ |a)1329 & @@Dsuikoﬁycarbonyl
het eroc erein ti ona]I y

N- Cs@@@ﬂ)%ﬁ@é@n@%ﬁ%mﬂ%ﬁ%\h@am@ 1galRysulphaaylaméoetarbocyclyl
or he’cefro@@fyﬁi VQ?&S‘&B %%ﬁh )ﬂ“ 1&&Bgr§ieﬂﬁy aF eacll\lx other rn.':\.eyt e gp'%l%tnally substituted

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

R? is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Cy_salkyl, Csalkenyl, Cygalkynyl, Cysalkoxy,
Cisalkanoyl, C;.salkanoyloxy, N-(Ci.salkyl)amino, N,N-(Cj.salkyl),amino,
Ci.alkanoylamino, N-(Cy.ealkyl)carbamoyl, N,N~(C_¢alkyl),carbamoyl, Ci.6alkylS(O),
wherein a is 0 to 2, Cy.galkoxycarbonyl, N-(C.galkyl)sulphamoyl,
N,N~(Cy.¢alkyl),sulphamoyl, Cy.salkylsulphonylamino, carbocyclyl or heterocyclyl; wherein

R” may be optionally substituted on carbon by one or more R'%; and wherein if said
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nitrogen may be optionally substituted by a group
sel ected fromR20; R19 is selected from hydroxy or
woR@bkeoys R20 is selected fromC al kyl. 7. A POIpB2vd/004784

of formula (1), or a pharnaﬁ§¥t|cally acceptabl e salt

thereof, according to ant & of clainms 1-6 wherein R3

is selected fromhalo, nitro, or C "“al koxy; wherein R3
hetemvaycljlecoopinscmalNH- moiobt thetrtirogasmesabbertianglly sebstifutedbbyea group

R12 is selected fromhalo. 8. A conpound of

Sdﬁﬁ%fﬁﬂng( or a pharmaceutically acceptable salt

t hg? %‘Helecﬁt@%rﬂ hilg, ﬁl&oaﬂ%n@,m@@éxw h@ﬂlﬁlﬁoﬂmﬂ’mm&l emtihe, dafboxy,
i s hydrogen or optl onal i{@subst ituted - alk wherein

carbaradyl, WptcARiRas Blmgqyil,t(a]eﬂ lﬁzealk@méc%@ﬂ%i;@mék@w

Crigsna- iRyl ARG AR S ST R g

Ci- saﬂl@:ﬁl@?hﬂﬁlll(ﬁ ]\Bédlltsaﬂd?@bﬁ‘bﬁmoﬂ(} W@%M)z%balﬂm Of 6alkylS(0).
clains 1-8 wherein: R6 and R71ﬁ¥§ qge ﬂdently
whezeg} ai5t0d8 2% F?@nalw AYL NalCo-s2 dho, ani no,

N,N- g#k%lh?c)lé\éb%hgﬁ é)hbf{{/l IS‘}H%F] Sérgib’ér%%gé} ol ﬁg@i’dcyclgl whetein

R? niag e pptiche:rilyl syabsiftu’eda:)h oaﬂ:i(bﬂlbyrmy ob elooﬁpRl o mad W}aerem 1f said

substituted on rbon by one or nmo
hetefop Yl CPLHERSARGR 1 HPICHORE eSS aN PR ngbqn@ﬁy Syggfied By a group
sele&é(%fr&gq{‘S may be optionally substituted by a group
ected fromR16; or R6 and R7 together with the

py B i Injidnezepam dptionaklyi suhstithied Casalkels whetsinisaidpphiopabsubstituents
r.ed carbocycldg ring or a 5 or 6 nenbered
ares%@?%ﬁm?ﬁlc rrpﬁr ]%vh’erei nsaid ring is fused to the
PY RE BhdlRA areqﬁdép@ha@ﬂtpf delektedvihmh i drogdig haloybite, bjmmd$hﬁfroxy,
the resulting bicyclic ring may be further del ocal j sed
@lﬁy]l Cr.alkenyl,

triflupserethoxsh @nm Icarbery 1 daebapzs aniTeantp -y rhamayhfie
I
S SRS S G R DS T
N, Nféﬂiﬂsam)&&hﬁho; €. &@tﬂojﬂl@txﬁﬁ@wmﬂsalkyl)agbmaﬂal ns an - NH-
iety that.nitrogen be_ option ugazftl t ut
NV Ay e amaslcr URRd: Shages & Sis % & SFFom
Vg
N- ((2{ ﬁ%llﬂ%l)mcé{ag%& b éYaﬂﬂ (@g ].Eyl?zgﬁ é%rgo{/l Cﬁéﬁﬂé}ﬁlgl%ﬁ%?m&o ?carbocyclyl
or hegbtyuy! WhemihRt authR nhdqm:nda:tbmf dayh other may bapptuﬁw;y subst1tuted
om e by op 8 i R Wsyeat Skt hesfey e A Dipryoiety that
mtrogelgﬁﬁy%e%g{ﬁ&atl@%uﬁﬁﬁme R?’a g?ét?p defectRl Rsth ®dS;f r om hal o,

wher ei n be optlonally
subsRf eurt Bdtamﬂ@avvbtbﬁhwyrun@l@rqud te wikich; they are attached form a 5 or

6 membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is

fused to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring
may be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic
ring or heterocyclic ring may be optionally substituted on carbon by one or more R'; and
wherein if said heterocyclic ring 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 RY R%, R™ R® R and R* are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl,

C,.¢alkenyl, Cy.¢alkynyl, Cy.¢alkoxy, Ciealkanoyl, Cyalkanoyloxy, N-(Cy.salkyl)amino,
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Rl is selected fromC alkyl; R18 is selected fromC

Nal kanoyl; R19 is selected from hal o, hydroxy, C -
w@bkdosxnyoas het erocyclyl; and wherein if said PCT/GB2004/004784

het er ocycl yl contains an - Hg noi ety that nitrogen may

be optionally substituted b} %\ group selected fromR ;

R20 is selected fromCta cyl; and R24 is sel ected from

N,N- Q.@l_saﬂcyl‘)mmng,rﬁl afkahoylpming, (HCsokylcasbameiceut i cal |y

ﬁggﬂgclagbaé’%aoéfﬁ,(? n(yfg(g)) ﬁe%élﬂ g 02\8 g@n%gﬂ?og(ygérbonyl

N- (cﬁ Qdflﬁ?}l%s@lﬁhbﬁno@ﬁWNf(m @ﬂleﬁg%btﬂpl@drm}m aasammmmnymmlﬁo @arbocyclyl
I rec enyl;,t hi eny pyr i

|
or hewoazcb{lywheml?\s%seﬂ?é%t dRm w&Rog@ peﬂ%ﬁqﬁgqof each other may

be 0]%[ @%’1 F%bég ﬁﬂngcf%r%/ ?a,rB@{‘ejlt)rg él?e & rh«%ljﬁggp oﬁﬁtvﬂ%)%/m 1fpsrald heterocyclyl

contdifiPR{ M@XMmeﬁ;eﬂrabmhogm may bevpijdmity sobstieedpy & Igrmlpcnelected from
o Cyclopropyl; R2 is selected frommethyl, ethyl,

R™ trifluoronethyl, hydroxynmethyl, carboxymethyi,

anﬁ yg'{mtﬁw ]ﬁ;‘?ﬁum tapélllnd?géﬁﬂé}ﬂ_ Bl deRRPRLABh C1 rgalkyl C).¢alkanoyl,

Xyet r oxyet car boxyet hy
C1.salleydsulpiionyl, ﬂnsaihexmrbonyl- darbamy}'laﬁr(ﬁ'oealhyll)qarbamoyl

N,N. ?éet nbgo g}%alf%]: })gq?ﬁyﬁ'g)}:!nﬁwgrblgh/{'l J‘Q/sr%gy]h%d phenylsulphonyl; wherein
R’ I{H (15@3 I'Hld rIQl)fé )éﬁ& !R‘?q ihaspenat ety eactPothBim@hi e 6ptiRAND ¥libstituted on
V- (2- hydroxyet hyl ) car banoyl | et hyl ,

carb@}bY\Ipm\Idrmeﬁth tar banoyl ) et hyl, 2-norpholinoethyl,

R T L G e

tnﬂxfohﬁﬁétflbxw Bfhind) lchﬁb@xy,tdhﬂfaiﬂa&w m&dpycb sﬁlphﬁiﬁbjﬂl@@j salkRA, Cﬁsalkenyl
ydrogen; R5 is n, net h or &aﬁxyet hyl ;
Ca. sailgs@yl Grealkay, i€ sa.l?fcén Yg:c@lpﬁé 1>7§zv é\é(%esﬁ

N.N- E%,t qgﬁ%‘f)gamlﬁaﬁyﬁb%ska%ﬁh%ﬁq RE n@“%alkgil)&[rt?? ano, ami no,
N, N{GRalghydaanisyl, di mayﬂsmammmmfamth 2l Ei. Aﬂlmv@parbamytp
N 0\‘;’%'/Q @151%‘%;: ar barm Mﬁ%ﬁy %&% %* (;quahw?sx%%%rngﬂn}(mo carbocyclyl
or he?%rﬁé};c‘i’fll A rem"!@E gl k>R dena ary 6%%91?5@1%?&1@‘ b@f)pﬁ@falﬂy

e optionally substituted on carbon by one
subsﬁmtemmecaﬁicm byaout arheoreiRT’; sad dvlprqmeﬁazldrheltemwlyﬂ gontains an -NH-

mOIq%? bl 01r1]1%rlolggn 31%9 telo']:pgona y Qibsh tltltég gy a gryup Setcfedtrom eh{e‘(ft ed

R 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,
N-methylsulphamoyl, N-ethylsulphamoyl, N,N—ciimethylsulphamoyl, N, N-diethylsulphamoyl
or N-methyl-N-ethylsulphamoyl; and

R* is selected from C.galkyl, Ci.salkanoyl, C;.¢alkylsulphonyl, Cy¢alkoxycarbonyl,
carbamoyl, N-(Cjsalkyl)carbamoyl, N,N-(Cy.salkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof;
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R16; or R and R7 together with the pyrimdine to which
they are attached forma bicyclic ring selected from
w@riosazwB3 nyl , thieno[ 3, 2-d] pyri m dinyl, PCT/GB2004/004784
t hi eno[ 2, 3-d] pyri m di nyl, | razol o [
,4-d] pyrimdinyl, thieno[ 7#d]pyrimndinyl, pyrido
[2,3-djpyrimdinyl, 5,66,7, 8-
with thetpraiyaithet yd catopetind-isihgtyri mi di nyl ,
5,6,7,8-tett dro- pyJ i 2201 37 J ] PVAE T N, i SRS TR TN
s brogicp el AR VAt [ § P B TR pvgidinediamine,
5-chIVRERE( Snid lﬂ-ﬁ%ﬁide—%10-’1\13-[IIB(SZ-ﬂy@idﬁ@ﬂ)pﬁ(q@ll]l-zlﬁ-pyrimidipediamine;
substituted on carbon by one or nore R17; and wherein
5-bromai-N51-63-Tethytl St isexazalybethy i M of umsthydL Fypyrasdidnyi)-2.4-

. 566’ Z} 8-t etrahydro-pyrido[ 2, 3-cT] pyri mdinyl or
PYrIgOECHagRG:  ahydr o- pyri do[ 3, 4- J] pyri mi di nyl may be
5—ch18fH—N@lEIﬂJ(3 YneShiStisbriz6T)ethy N -Gampthiy)- 1 H-myraand-3sy)-Bek ed

fromR; R15'is selected fromfluoro, hydroxy, am no,
pyrinsiingdipmiak; et hyl anmi no, phenyl, pyrrolidinyl,

' LS9 O3 LASNZ-MOGL i -24._pyrimidinediamine;
s or P P L PP D L RS e - B pyrigdiedioms
5-ch16fthWQ§~hﬁ5ﬂgylslﬂ-ﬁy1ﬁkqﬂe?-§]34}ﬁyﬂl-(ﬁegyridén}d}yrd)}lyhhﬂ,f|43pyr1m1d1ned1am1ne;
substituted on_nitraogen roup.. s C rom-R20;. .
S-chiRIBN 65 gastady GiPY G D Y -Gy TRl a4 Ty gHnediomine;
- IRFQ5. T34 - 3% -2 ALsRdinediamine; or
5bn&#ﬁ?@ﬂglﬁggﬁﬁgipgg&g%%?gﬁﬁ?pgég%%§%#?§¥2310ﬁ carbon by .
5-bramne NG5 metyIRH-pyfRzel-3-51)N - He epyridinyhetlsd -9 - pympgdingdiamine.
sel ected fromfluoro, hydroxy, nethoxy, piperazinyl,
pyrrolidinyl or norpholino; and wherein said
2. Pi RRLAFIN of RYmER d(PP bl #pRdridcaleslly hevepblisahitherefeaccording
by a group selecte fromR24; R20 i's selected from
to claret hyhereipA is 8 duedtdendd frommethyl; n 0 or 1; or a
pharmaceuti cal » acceptable salt thereof; with the
provi so that said conmpound is not: 5-brono-N
3. - (A-demipavihd bitopyiRZ®), oBa phimiiceutically acceptable salt thereof, according

o -[1-(2-pyridinyl)propyl]-2,4-pyrindinedi ani ne;
cith claih Greg AWBEMTLE ¢ 1F P BT Y Razon
-[I-(2-pyridinyl)propyl]-2,4-pyrimdinedi am ne;- 137 -
5-bromo-N - (5-net hyl -1 H pyrazol -3-yl)-N )
4. - [ A-dogpoyind dfrforjmtao) lof & Bhatnpyeutivally restptabierselt thereof, according
5-chl aro- N - (5- et hyl-| H pyrazol - 3-yl ) -
0 any{ane B s Ay RRBIR Gy 1S g R Bl e Crgelion,
TE NP, Dning® R¥eRZAs 0Ror0atbddyclyl; wherein R' may be
e Bty nee o 1
optidnaliy eulmstibited &a parbory by bié pymeredt s ghgrejn RJ* is selected from halo or

carbo ylciy(1_3' pyridinyl)ethyl]-2, 4-pyrim di nedi ani ne; or

5. A compound of formula (), or a pharmaceutically acceptable salt thereof, according

to any one of claims 1-4 wherein R* is hydrogen.

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according
to any one of claims 1-5 wherein:
R? is selected from Cj.alkyl; wherein R* may be optionally substituted on carbon by

one or more RIO;
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5-bromo-N - (5-nethyl- | Hpyrazol -3-yl)-N -[I
-(2-pyridinyl)ethyl]-2,4-pyrimdinediamne. 12. A

wae erosoumed of forrmula (1) (as depi cted i n cl ai nPA}/GB2004/004784
sel ected from (2i7?)-2-({4-] 95 cyclopropyl-

f-pyrazol - 3-yl)am no] - 5-f 17 ropyrlmdln | }am no) - 2-
(4- fluorophenyl)ethanol; 5-bronb-N i )

- R3? yselecied oy balo;hydyoryz cdrbexyy layning, G splkexy,|

N PR O G F@Pf%r‘gm?f“ ne
N,N- (FPXJ]E}zlgzkar%aﬁﬁb}Pdﬂlﬁ&}Mlym wihdreid-R/P hagmie opdefatly substituted on

['uorophenyl hanol

carbofi BR)ong of {r@r@R orud wherei if saip hefstneyclyleqsyains #p -NHy mpighy that
rim ) et hanol ;
mﬁo?ﬁ%@?@ ]ﬁ%@%ﬁ@e{&% az%/l{) ﬁ%f)ér%%% E}P GKWS/Z azol - 3- yI)
amp M) Rected fﬂdrﬂ hgdﬂbkf} anCnalkaly( 4-
fl u?rophe yl z thyI pr opanam de;
&-schec 0211{:[1{34 Ly- (4-fl uorophenyl)ethyl]am no}-6
[(5 i sopropoxy-| H pyrazol - 3-

yl ) am no] pyri m di n- 4-yl }am no) propane- , 3-di ol ;
7. 2 A G&n%d)ﬂhfblrdf ﬁrll[luls (Dyar soptaopydeutietllyyacacnstbls sylt therdofgiccording
to an’mﬁemfpkp}mp %(@Whergg{,ﬁ?s) 1g§r-rr\lgtéf% fr&%lﬁii ,lm%o (ﬁléfﬂ,kyl or Cy.¢alkoxy;

12 12
e B S oo ot perazi e
from hydo) - pyri m di ne- 2, 4-di ani ne;
(2R)-2-({4- [(5 cycl opr opyl -
| H pyrazol - 3-yl ) am no] - 7-f | uor oqui nazol i n-2-yl }am no) -

2- é% 515&9{ SrBenvlh B} &ad“'ﬂlarmawimcally acceptable salt thereof, according
hl'or o- 6-[ ( 5- cgclopropyl-lH— razoL )Cam ] - ;
to aan 0{1@ of epinds- (-7 wHerrin 8p selixdrggenor optionally sul stltuée/:d 1 6alﬂ}c}l wherein

s AU B Ao

,@ereof 13. A process for preparing a conpound of
for mula (1) or a pharnaceutically acceptable salt
thereof, as claimed in any one of clains 1-12, which

ytgc ﬁ}%z’f“ﬁ ﬂo?nﬁﬁlnﬁf)é 015) % P?ﬁ&%c%%l_cﬁl?}aﬁéhcggtg})ﬁfs Eﬁl Ittéereof according

to an! Iloiﬁf)bﬁelﬁgﬁm B8gvlegin: Wit h an pyrazol e amine of formula
are mdependently selected from hydrogen, halo, nitro, cyano, amino,
Ci-¢alkyl, N-(C;.¢alkyl)amino, N,N-(C.¢alkyl),amino, N-(Ci.¢alkyl)carbamoyl,
Calkoxycarbonyl or heterocyclyl; wherein R® and R’ independently of each other may be
optionally substituted on carbon by one or more R"; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from RIS,
or RS and R together with the pyrimidine bond to which they are attached form a 6

membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fused
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may
be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic ring
or heterocyclic ring may be optionally substituted on carbon by one or more R'; and wherein
if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted

by a group selected from R'®;
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RL ( ) or Process V) reacting a pyrimdineof fornula
(IV): Rt H" , T\ RL (1V) wherein L is a displaceable
wa@e@sp1908 t h a conpound of formula (V): H A (\WCPGBe®SH04784

c reacting a conpound of fo la (MI):- 139 - (M)
with a conmpound of forrrula'i:{%{l): R7HTII TXSR
\' () (MI) wherein X is an oxygen atomand q is 1; or

X RS issseteictardofien halophydzoxly, guiiso, £1.calidx e Ne(Ch-sel koo,
sl SRS BEESES .2, Goo R, A SHR 0 BB SSone o
more RUTAA R reiR if BNPhdESERM1cBAtalrs 2AENEEIAGiKLy thit nitrogen may be

_converting a conpound ‘of” the formula (1) into another

optionaliypembsigtuted tyreegrovp selecied frym R™;

R is selected from halo, Cy¢alkyl or C;.salkoxy; wherein R!'7 may be optionally
substituted on carbon by one or more RY;

R is selected from Ci.galkyl;

R'® is selected from C;.salkanoyl;

Ri9 is selected from halo, hydroxy, C;.¢alkoxy or heterocyclyl; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R*;

R% is selected from Ci.¢alkyl; and
R** is selected from Ci.¢alkyl.

10. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according

to any one of claims 1-9 whereinn =0 or 1.

11. A compound of formula (I) (as depictéd in claim 1) wherein:

A is a direct bond,

Ring C is phenyl, thienyl, pyridyl, thiazolyl;

R! is selected from hydrogen, methyl, ethyl, isoi)ropyl, t-butyl, trifluoromethyl,
cyclopropylmethyl, benzyl, methoxy, ethoxy, propoxy, isopropoxy, sec-butoxy,
dimethylamino, methylthio or cyclopropyl;

R2 is selected from methyl, ethyl, trifluoromethyl, hydroxymethyl, carboxymethyl,
aminomethyl, methoxymethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-
carboxyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, acetamidomethyl, 2-[ N-methyl-N-
(2-methoxyethyl)amino]ethyl, 2-[N-methyl-N-(2-hydroxyethyl)amino]ethyl, 2-(N-
methylcarbamoyl)ethyl, 2-[N-(2-hydroxyethyl)carbamoyl]ethyl, 2-(N,N-
dimethylcarbamoyl)ethyl, 2-morpholinoethyl, 2-pyrrolidin-1-ylethyl or 2-(1-methylpiperazin-
4-yl)ethyl, 1-methyl-2-hydroxyethyl;

R? is selected from fluoro, nitro, trifluoromethyl or methoxy;

R* is hydrogen;

R’ is hydrogen, methyl or 2-hydroxyethyl;
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i) renmoving any protecting groups; iii) formng a
phar maceutically acceptable salt.- 140 - 14. A

wa@orsowads of forrmula (1), or a pharmaceuti cal | BCT/GB2004/004784
acceptable salt thereof, as_clained in any one of
clains 1-12, for use as a mbfltanent. . The use of a
conpound of formula (1), or a pharnmaceutically
ageepidat ge ﬁﬂﬂepeﬂdbﬂﬂlyemectelbfrmd]ydmgen;ﬂmy, aayo gfromo, nitro,
claims 1- 2, in the manufacture of . a.ned

cyanaysaine oy BT By SV P RIR B PY RO P RBEG o
dlmeﬁxé{ %IB a,%%le(ﬁfl el H?gbrﬁl ihd, N-efh a%dﬁ%&hb}%@hibbnyl

bl & s ’as c aimed i'n any one of
etho;@b@ibﬂh‘yl;lbﬂtaxydarbdnyb mmphfﬂmot pmeolmﬁny;{ ompmegegwﬂ;twhe@m R® and R’

mdeg%&er%]f?l %heS L gxtntga%g e ?}Z)tfq%ﬁﬁg %trs? )t(tllt%]i Or, car 5B0f S{r ond dr mIEeR“
wher&'ﬁas'ém?ﬁ éﬁi ?ll rhyy l?@&lﬁf&ﬁ%’} subsahdted Heh@@Een B a glauprelcted from

ne ot clalns in the manufacture of a
R'S; nedi canent for use in the product| on of an

?—P&rl d\}{ ttgg %’ng@g{hg ‘Sﬁ} grﬁ%cﬂ }p:Ire aﬁﬂh@& P bicyclic
ring M&@e@ﬁorﬁ%ﬁa&élﬁ@‘l Bidho[3, Z—HEWﬁﬁﬁdihyI; ﬂhér)o[E,chprmlemyl 1H-

anount of conpound of forrrula

pyrazﬂidﬂﬁad]@wm@nylytha@@ébﬂﬁﬂmmléw L ieicO s S dlpyrigridiogh 4678
tetra s YA iR 5 875 e USSR BlaydyRnidinyT or 5,6,7.5-

teﬁa&dﬂb%yﬁg%}m?]pgnfn:kﬁnﬁpmﬁ whaieh?]/saai lbleycthwrmmwm optfonally
corrpoun (0] or nul a al nac t

e o e st FRSERETAA fpoots-
d]pyﬁmt%l 61728 t&l%hzﬁ‘oé@%l Ez DigYkRsUEDEr 88,7,8-tetrahydro-pyrido[3,4-

folrfer in"a warm bl ooded ani mal , 18
d]pyﬁﬂﬁdilnﬁlsmﬂﬁhe optionabe subsfitusedon nitrogembn e gmpéﬁleé@ﬁv@qnsgs ;

c oﬁ‘p o‘lé 2@3{;’; ) ’tfnr?fﬂ}}sog‘l)a Yﬁg]éxg%aﬁﬁhg f eCt E}Hl% Pﬂrﬁl}ﬁ
pyrr Fcﬁ At ﬁ?éﬁzﬁ? $r. ﬂl&%ﬁ@lﬁo vwASreih R'“f"iﬂdy bél opﬂit}haﬂy euh'sﬁltuted on carbon

A"phar rmaceut i cal conpositi

by 0BOOPINDE] R'G; andowingrein seid piperaging imzey( b9 optipnally substltuted on nitrogen
phar maceut.ical Ly, acceptabl e salt thereof, as clained

bya,gpp%ﬁ(;e% ains 1-12, together with at |east one

thnmggggtb&ﬁlohymaggppt able carrier, diluent or
exmpl ent A phar maceut | cal &owosi tion. . 17
Rbrnssclngte@fr@m@wmph&mf Wil aegxyepthgxy or propoxy; wherein R

may} haf BN SRl BRERRLARY SpEak rbRIRO! . as ¢l al mod

together wWth at |east one
phgﬁﬁﬁ@@l@&tbgﬁlohyaoaﬁyctept able carrier, diluent or

I RSO R i

morpohol{n((;,r S04 Fndrbi safarplﬁerazmyl may be optionally substituted on nitrogen by a
group selected from R%,

R? is selected from methyl;

R* is selected from methyl;

n=0orl;
or a pharmaceutically acceptable salt thereof;
with the proviso that said compound is not:
5-br0mo-N4-(5-methyl—lH-pyrazol-S-yl)-Nz-[1-(2-pyridiny1)propyl]-2,4-pyrimidinediamine;
5 -chlorb-N4-(5-methy1-1H—pyrazol—3-yl)-NZ-[1—(2-pyridinyl)propy1]-2,4-pyrimidinediamine;
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pharmaceutically acceptable salt thereof, as clained

in any one of clains 1-12, together with at |east one
webasoement i cal |y acceptable carrier, diluent BET/GB2004/004784

exci pient for use in the trqggnent or prophyl axi s of

cancer. 24. A pharnaceutical™“¢6nposition conprising a

corrpound of formula (1), o phar maceuti cal |

-brmn@-ébt(ébh@ihslallﬂ -pyteepkdiyl)- Hs[b[?apymnylhpranﬂ]@r%pmmldlnedlamme

R R R AT R ———
5- chﬁﬂ‘&-ﬁ@%@%etﬁﬂﬁ%?razﬂl—?;@@ - PldQBlp Pet’@ﬁ] -2,4-pyrimidinediamine;

anti-proliferative effect in a warm bl ooded ani mal
5-brasue N ‘«S-methyl- ﬂ%—pymzebfwau}{ d[bﬁ3-pmﬁﬂyléetbyli-2 %Pwanldmedlamme or

I I

of Trk act|V|ty 26. Acorrpound of forrrula(l) or
phar maceut i cal ly acce %bl e salt_thereaqf, qa& cl ai msd
12. i nAgeynonad of fosmylad) (s dopictedn glagm L) selerted e ment or

B AL S PR ko 2

ﬂuor@bhenyds)dthanolany one of clains 1-12, for use in the

5SS 20 B L R4S, B1 £ e vrimicine.

2 4- d’iﬁl‘ﬁ{n‘%‘ n said cancer is selected from oesophageal
cancef, nyel oma, hepatocel lular, pancreatic, ceryvical
(2R)€Qaﬁ{(56crh,lorev4 g ytiopmpy]-1 Hayraol-&stimminolospmidia-2sv} enme)-2-(4-
a @ @2 canl?]er breast cancer, col orectal cancer,
vorgphenyDethapaly cer “bl'adder cancer, melanomm, |ung cancer

(2R)=2- (lgﬂc}ﬁd%M Sgakdprbpuxg 1m9ﬁ1rzow§l;hﬁino]pymhidlmmyﬂ}dmﬁg) 2-(4-

cancer gastric cancer, head and neck cancer,
fluonophertyle @lr,, | ynphone, | eukaemia, tumours of the

(35); ?’e(gg %gorrg an[ég) %g%lgék%g)@ols}g %&g %ﬁs 3 %X)%ﬁ%]p%ﬁﬁ‘;? AR1} amino)- 3 (4-
fluorophenyl)-N-methylpropanamide;
2-({5-chloro-2-{[(1S)-1-(4-fluorophenyl)ethylJamino} -6-[(5- 1sopropoxy-1H—pyrazol -3-

yl)amino]pyrimidin-4-yl} amino)propane-1,3-diol;
2-[(5-chloro-6-[(3-cyclopropyl-1H-pyrazol-5-yl)amino]-2- {[(1S)-1-(4-fluorophenyl)ethyl]
amino } pyrimidin-4-yl)amino]propane-1,3-diol;

5-chloro-N*-(5-cyclopropyl- 1H—pyrazol—3-y1)-N2—[(1 S)-(4-fluoro-phenyl)-ethyl]-6-(4-methyl-
piperazin-1-yl)-pyrimidine-2,4-diamine;
(2R)-2~({4-[(5-cyclopropyl-1H-pyrazol-3-yl)amino]-7-fluoroquinazolin-2-yl} amino)-2-(4-
fluorophenyl)ethanol; and
2-[(5-chloro-6-[(5-cyclopropyl-1H-pyrazol-3-yl)amino]-2-{[(1R)-1-(4-fluorophenyl)-2-
hydroxyethyljamino}pyrimidin-4-yl)amino]propane-1,3-diol;

or a pharmaceutically acceptable salt thereof.

13. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof, as claimed in any one of claims 1-12, which process comprises of:

Process a) reaction of a pyrimidine of formula (II):



WO 2005/049033 PCT/GB2004/004784

®3),

(In

wherein L is a displaceable group; with an pyrazole amine of formula (I1I):

HN N
N\
LNH
R4 X

5 (I
or

Process b) reacting a pyrimidine of formula (IV):

R7

RS q

X /N\

I NH
N —

N
7t

Iv)

10  wherein L is a displaceable group; with a compound of formula (V):

H 2
Rs/N R

T

A
(R%),

™)

Process c) reacting a compound of formula (VI):
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H,N

5 N R?

T

R,

(VD)
with a compound of formula (VII):

R7
6 H
R N N
-\
NH
TS
R4
(RZO)q R1

5 (VID)
wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each
R? independently represents a Ci-salkyl group; or

Process d) reacting a compound of formula (VIIL):
R’ R*
R? N R’
| X
N\(N S
N _R?

\

R
A

(R%),

10 (VIII)
with hydrazine; or
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

15  iii) forming a pharmaceutically acceptable salt.
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14. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use as a medicament.

15.  The use of a compound of formula (), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-12, in the manufacture of a medicament for use in the

inhibition of Trk activity.

16.  The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-12, in the manufacture of a medicament for use in the

treatment or prophylaxis of cancer.

17.  The use of a compound of formula (), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-12, in the manufacture of a medicament for use in the

production of an anti-proliferative effect.

18. A method of inhibiting Trk activity comprising administering to a host in need of such
treatment a therapeutically effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12.

19. A method for the treatment or prophylaxis of cancer comprising administering a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt thereof, as claimed in any one of claims 1-12.

20. A method of producing an anti-proliferative effeét in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-12.

21. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with

at least one pharmaceutically acceptable carrier, diluent or excipient.
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22. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the inhibition

of Trk activity.

23. A phanﬁaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one phaﬁnaceutically acceptable carrier, diluent or excipient for use in the treatment

or prophylaxis of cancer.

24. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

25. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use in the inhibition of Trk activity.

26. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use in the treatment or prophylaxis of cancer.

27. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use in the production of an anti-proliferative effect.

28. The method or use according to claims 16, 19, 23 or 26 wherein said cancer is selected
from oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical cancer, ewings
tumour, neuroblastoma, kaposis sarcoma, ovarian cancer, breast cancer, colorectal cancer,
prostate cancer, bladder cancer, melanoma, lung cancer - non small cell lung cancer
(NSCLC), small cell lung cancer (SCLC), gastric cancer, head and neck cancer, renal cancer,
lymphoma, leukaemia, tumours of the central and peripheral nervous system, melanoma,

fibrosarcoma and osteosarcoma.



