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PYRAZOLE DERI VATI VES AS | NHI Bl TORS OP RECEPTOR
TYROSI NE AINASES Field of the invention The present

WO R0ef8208h rel ates to novel pyrazol e derivati vVRGT/GBR@H04784
pharmaceutical 5 conpositions and nethods of use. In
addition, the present invention relates to therapeutic

et hagsof.® bk PeaTi e i M doRd ¥ eiideefo0 rvER&R! Brvasks
and to the use of these pyrazole derivatives in the

manuf acture of nedi canents for use in the treatnent

Mon of cancers. Background of the
Field, YERUAW Receptor tyrosine kinases (RTK's) are a
S Uil &Y fe 1 AWed th&f pid i
oy i YRR LRI S hORT BT I oA AR, lf bl cutical
compofitiophael methbde afthsprinaddsien, thi podsemti inventieh relates to therapeutic

oliferatjon, survival, angiogenesis, and t ast asi s,
ettt ol nd v PN & T e SIS Dazol
derivhfiRRUMMRShAERNBE 88 mchRa®ests (i dse i$ theRAMBnH® 87 prevention of

identified. Trk's are the high affinity receptors

canceggt i vated by a group of soluble growh factors 15

I totraphins (N T). The Trk receptor famly
Bmﬂ%%“ of AR Yk - TrkA, TrkB and TrkC. Anong the
NTigeckter 8radig: Kihdseh RV’ § o subf RAgTofpNEEh kitisedthat play a
..activates TrkA, (ii) .brain-derived growmh factor
criticplgplgrn calh gienatling sndiprednvolvad ipao@rieids cancer r¢lpted prppgsses
e e St PR e A s, CORAN/ S B00
differenalt X irintinding tropgmynsisrelated kinmses{Irk’s) bdvarbeenminticd.

' di Ki domain). U i ndi 0 th
e BRo ARG HiReR s vt BY Rl ot S fgon
called héFO@SFHIQNTY! TIRATRLS eGP faknl 13 Mol HHeéd ABmBat DIRNS, THkB and
Trk's are wdely expressed in neuronal tissue durin

TrkCi psnongdled W psrihwre avh & acvelgrevilyfactor (YEF hathich aetivaies TrI%A, (ii)
brainSB L EBRSE RN I SR MR B TR o G D pn

activited Thi@@y EactOi@vedptor coiBiiman axhgueHtlaodomdih €ligandrbinding), a

reports show ng 25 that Trk's play_ inportant role in Lo
transARTAPIARK SO FBA A0 ARfEe-¢elivdar idgmapy (hgheding kipgsrsdoaip)e Mpon binding

of o EIFEPS S colyyfs off-PhY5HR gfToh B BidgPrs dowmgireamy sienal
fransduction patieagbl e nunber of literature docunentations
linking Tr signalling wth.cancger. hav bl i shed. ,
Forisde pidely R Paed indhutnLSHE ABuan i e o PLYGEte Trk's are
criticflUbb idendienARE ¥AY SursHa! 8Mhédt dehe AgudtlembHdaic role for the
expression is increased in | ate stage prostate 30

Trik/neurpdiophin arist(pr pribhway), bewertesremping s euestion. ahgreoage meports showing

stat-e.tumours express.low levels of Trk
thae TR hips P08 bR el fRraaiibn o UEndule i
(Patapoafaal ABetal ChFden: Opmapt io Neusshivel), 2861 L heRy2-28gnat e
li.gands are up-regul ated in_|late stage, androgen-__ .

I 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 tissne 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 1s additional evidence that these late stage prostate cancer
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i ndependent prostate cancer. There is additional
evi dence that these | ate stage prostate cancer .......
WO 2005/ 049033 PCT/ GB2004/ 004784 -2- cells becone
WaapmsAd¥d? on the Trk/neurotrophin axis for thBEFGB2004/004734
survival. Therefore, Tric +hhibitors nay yield a
cl ass of apoptosis-induci ng agents specific for
ells @%ﬂg@spendaﬂeﬁwm enfIHRPhALRILH af
¢ T. et al' The Prost atejznl 2ooghﬁ Iggﬁfrfg%%] Hore, i
inhibftarsthast yiglder, clgssrof apeptesis-indnciag atente S}Elcsfh: ®hewdogdnaindependent

pros i Eap R RGP AR £ 6 0 hrade Tt S b et

c lﬁ:t]:i&ﬁﬂﬂrc( G@F‘Q@J&nt Jetzhure 400 2hows 1hdbdved £@pres G, QLRGN
cancer (Bard et _al Science, 2003, 300, 949-949)

MﬂPIMUO%WP@ﬁu@Hﬁ% ef T I(Rfﬁa%l'ﬁ @esomiated wigh segret@ly bypashearcinoma (Cancer

ce, 5908 357498 Ehor Sl o244 R854 0085 208, 8 £

ovari@e pmhoﬁmmm Bed al Cﬁﬁcﬂlﬂancﬁﬁﬁe@ﬂcﬂ GeoR, 9622492759 al
Ca cer Research, 1999, 59, 2395-2341) and_other_ 10

S ERHEY TPROTE A SEgeiEE “{Wommggg@;e tphibyiogs. Cephalon described
cee AR ik SIRCD A (0, ST

indolaerfbargbramaldgaes GHDOI bﬂ’SQ) ijlfkenhbrtomf Itlvmcshowmﬂmaﬂﬂﬁ-'l 01

no t her e. @axoSmthl{]i.ne disclosed
i b7 St et ratold S5 hmiodt Pepded abarogen ablation,
oﬁm&@@&%@éﬁﬁa@,ﬂ% &Rl aonBaR&RHY Mone. @mmgcﬁosed

reported pyrazolyl condensed cyclic conpounds as
certapiinsioleoeempandy WM@WW)M Wﬁoamﬁw.aaﬂ WQ0320813. Recently,

Taperf PEeo EOREXpFHRAPRERHLERL SR BRI s it fRe ©
(JPZOMEZHIEU@E) W)0262789 and W030271 11; and AstraZeneca

have .reported pyrazol e conpounds as i nhi bitors agai nst
dp aﬁd#@eé(pﬁt?ra%wfh ysatex Phgrrnegninals haye dejepherd Byraele compounds

as mﬂlﬁffc‘?rﬁlbf@mdsn Qfﬁ%wwésgobﬂ%@foﬁgﬁ@ EiﬂP‘WBbBQ?]Ml apd
he appl |cants ave her I'scovered novel ~ pyrazol €
Asmagmallunmmportecppmmic etmnpcmaidt; ys mbdwraigdadnss KFF-4 receptor kinase
repf, which possess Trk kinase inhibitory activity
(Woé\:ﬂ% g@e accordingly useful for their

Summaty oPthelih¥ @it On and/ or proapoptotic (such as
anti-cancer) activity and in nethods of treatnent of

t Ha apepadance withibearesed agvention thsaipligents have lerahy discovered novel

o 5, B RS L TR RESSe Sk Tocsimse

mhlbmtasuhfbeﬁrﬁtﬁre at@rdihglyneefalifor dedir eRipdifdritihsand/or proapoptotic

(50055 S PREATLE Y 870 GBI oo s o 1 e amml body. The

invenfibh hI‘sQ E‘élhﬂcé 5] Iﬁ’bbé%&fs%fj{he rﬂx‘h?a%ﬂﬂ@ b %Ell& pflfagcﬁg 'éofﬂ ounds, or

war m bl ooded "ani mal s such n accor ance’
pharnygceticakiy apeaptabid salts \‘&mmufptn pﬂ:\hmnzﬂ:pwﬂmal: amhpoqﬂimmdﬂtammg them

BB e et oa S B P e BB R n
anti-pré16@falBA kn@br proapoptotic effect in warm-blooded animals such as man.

Also in accordance with the present invention the applicants provide methods of nsing
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 vatue

in the treatment of disease states associated with cell proliferation such as cancers (solid
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cancer. The properties of the conpounds clained in
this invention are expected to be of value in the
treatnment of disease states associated with cell
WORHSIHE®BAt i on such as cancers (solid WO 2005/ PADGB2004/004784
PCT/ GB2004/ 004784 -3 tunours- and | eukaeni a),
flbroproliferative and differentiative disorders,
tumos ahd Bsksemiah gibyagrolifirative ahd ﬂiffescnﬂaﬁaa disbrderss pscriasia, rheumatoid

haemangi oma, acute and chroni c nephropat hi es
arthritig, KAPORSS SH@%%@@W@? gonigapd Fﬁ%mcr@lf'@?é@“ﬁé? atheroma,

i 0

atber Gl STUAE I BIBTRE, afbhnT Uish sl Roks 4l HREHTE bitBlhpation,
bone pisedsic amdabdvdar. d1§za§esnmﬂ:encnmler,esaehprodn&rpmnds or

phar maceut i aI I accept | e salts.there of the

e PRSPl et S apfep e
mven%n Qfeoe!a&x&@& kéb@&f FARCERR, ﬁ@dnﬁeﬁm ﬁéﬁﬂﬁaﬂeﬁ(@ﬂ@&@ﬂhcted from

ancer, “nyenom, hepatocel 'ul ar, pancréatic, cervical

oesop&lagmt Cancem m:gﬂoma;ﬁmmtpcel}um; mlcmtlamquaé pa;mcg ewmgs tumour,

COYTH ovari an cancer, br ea ncer f) t tat
R e T s
cancér Lﬁlﬂdcﬁ:@ B&fer, mélQibrad Birle @8bdr - neAgnRHRER lur(gMﬁﬁéeEXNS@!lﬁ!) and

0 smal | cell |ung cancer (SCLCO), .gastric cancer, head
smaﬂama Teregtencei(SELC)r gastiic canp@ chead|apdmrekeanceyenal cancer, lymphoma
B

and W¥dFicandNSCLC, anth (1. atidrt paftiaulayly mrma:tat:mcea ancén:;orajm'hmﬂarly
nore particularly hornone refractory prostate cancer.
hormwaﬂ&e@mmﬁ%@%ﬁ of the invention 15 Accordingly,
rovi des a conmpound of formula
AN PRk di @ﬂ{v'eﬂHmPN N M A T2 RL R NYR | A
( 7Accom13glm the phesent laVQiltlDB@tO‘b@‘-Fdl ampeung gf f@ymhka(l)
wherein said Cl_2al kyl ene, may be optionally 20
substituted by one or Ring Cis carbocyclyl
or heterocyclyl; Rr énd 4 géé [ pendently sel ected
from hydr ogen, haI o
trifluoromethoxy, am nrl), car box
sul phamoyl , C1. 6al kyl Nc%ﬁm K

RS"NY

A

anoyl , nercapto,

R2

R,

0
wherein:

A is 2 direct bond or C,.zalkylene; wherein said C; salkylene may be optionally
substituted by one or more R™;

Ring C is carbocyclyl or heterocyelyl;

R' and R* are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
triffuoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;salkyl, C; salkenyl,
Cy.alkynyl, Cr.salkoxy, Cialkanoyl, C) salkanoyloxy, N-(C:.salkyl)amino,
N,N-(C\.qalkyl),amino, Cy.galkanoylamino, N-(C,.gallkcyl)carbamoyl,
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C2. 6al kynyl Cl. 6al koxy, Cl. 6al kanoyl,
Cl. 6al kanoyl oxy, N-(Cl.6allcyl)am no, 25
N, N- (CL. 6al | cyl ) 2am no, C1. 6al kanoyl am no,
WRWOEe4993 kyl ) car bamoyl, WO 2005/ 049033 PCT/GB2004/004784
PCT/ CB2004/ 004784 -d N, N- (CL-6al kyl ) 2car banoyl ,
Cl. 6al kylS(O a V\hereln ais 0to 2,

|
V- RRRARRIDR Do MOf vIREH 1) § 1 DI ycarbong1,
NA{CeaitybsylphgmnoyloN, Iﬁé@e&ﬁtﬁﬂ%hﬂ%éfemaﬂc&lsuhxhdnﬁmﬂo carbocyclyl

NN TR R T T ——

on carborSR cheRBIRGE RFEIN whQBIAT £8d Béterottly I®intdits A H- Boiety that
nitrogen may be optlonally substitu ed b , 8 group

nitrogesl eyt beloptiapellRsubstiited by 2 bwpseleeted foMRS, nitro,

085 U5ty S 50 ARy 8 i ccors.

arbAotoy®ahdéeiih, s@aﬁﬂylﬁmxhﬂc?fmz Gkdigk \C; . calynfAaCk ailleosdy,

Cl1. 8al kano I oxly an no,

Ci- eamaws(kﬁz @H@ypy P)%ahh((ﬁeéaﬂﬂ@ﬁﬂf%ﬂ e G- gafiorlpamino,

ol 0B A AR 0

wheréln 8 0ke 2yC pealianytarbbil V-G abatip)ssipbpinayipy |

Nﬂl&ﬁé"‘“&iﬁéﬂ;ﬁ ?@*ﬁ%ﬁ%?ﬂﬁ%ﬁggéﬁl chélﬁg’ﬂg{)ﬂ%%gc}rflc?yl wherein

Rz mgpbe gg@dﬂan y Sbsinbibd bE darBbn 6 6ROBr IYreOte; Hd WRSinRiLid

ereth if said heterocyclyl cont ains an - NH
hetemq)rcéﬂ)conhms ani-NEb gaeictydiatiperagsn imany-he gptionlé subgtiwteddy a group
lcﬁe oy 1n.selected fromR1l1l; 15 R3 is selected from
selecfed oM 561 5 “cyano, hydroxy, trifl uoromet hoxy, anino,
capbRx¥lected FODAREY) nitrBEEyaaP Iy draky| eiffudpthethéily, @alindkarboxy,

C2-6al | cenyl, C2- 6al k nyl, CI. GaP’kox Cl. 6al kanoyl
carbagoybaneamibyRAmon: (Qsolsh b3l keRY . calkyny], Cr.salkoxy,

CrflalfI ARV RA0 B B RRlhG AT arine,

C.. ﬁaﬂ‘c'hnﬁﬁhjlnmd A©)aalkybhearbamod, NS\T (Clt.saﬂ@l)zcarbamoyl C1 ﬁaucym(o)a

Whﬁ%lﬁg? l@ll%g égﬁl t@f‘?’g’gﬁfﬂ’@% )(E @Yl%ﬁf&gﬁuggf »pho ’ny I a m no,

gélt ?&ggfs%haﬂ{oyh @1%mﬁﬂbm’ﬂﬂ%ﬁﬁbgéfﬁ‘boo%ly*ﬂaﬁ’h@@m%clyl wherein

substituted on carbon by ong or nore

R? may bc vzxpnecn@illm silpstibeted on kerben b pu¢ gt mersrR g; angd ibereinif said
t b b
hﬁtﬂg%ﬁi{} d:Bn guélaglcm%?% té]?tr o :ngarﬂrﬂg; ﬁp&iéﬁglﬂ &bﬂﬁﬁgcd% a group

semc@gﬂtﬁ-&agﬂr -y substituted O _6al kyl; wherein said
opt_;sonal ’substituents 25 are selected from one

moReisRyArogrg or ARteRALLY sebstiFdeb E nerdatl Wh§féﬁne5@tde‘%PtPP61rﬁ“bStlmeﬂtS
are 5%] ggﬂm ‘ﬂﬁ'%or@'ﬁ” 0o, cyano, hydroxy,

uororret arti no, carboxy, carbanoyl, nercapto,

s unbmmif hre 1ﬁdapah&e;dﬂy sEReta Floaniydrogeiphala) higrmydyano, hydroxy,
il RS i RO G CRIVPEEY Rghs SRS Xy1 Cilly), Crlkeny,

A &akaﬁ}# @ - Qb5

C”ﬂ%yﬁ?ﬁg(?%]gl k:’al carb m)yII6 lﬁ%}al}%al (ZE&Qa vvherel hais
N, N-U:ltsell‘i?l)zﬁﬂnﬁ,aﬂ:i aaﬂcﬂ;w)alaﬂnumyN ~(C\. salkyl)carbamoyl
N,N-(Cy-salkyl)acarbamoyl, Cy.salkylS(0)s wherein a is 0 to 2, C;_galkoxycarbonyl,

NACy.galkyDsulphamoyl, N,N-(Cy.¢alkyl)zsulphamoyl, Cy.galkylsulphonylamino, carbocyclyl

pn

or heterocyclyl; wherein R® and R’ independently of each other may be optionally substituted
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N- (Cl6al kyl ) sul phanmoyl , NN-(d _6al | cyl ) 2sul phanoyl ,
d _6al kyl sul phonyl am no, carbocyclyl or heterocyclyl;
wherein R6 and R7 independently of each other may be
WO RSHHEPY y substituted WO 2005/ 049033 PCT/GB2004/004784
PCT/ GB2004/ 004784 on carbors-by one or nore R75; and
wherein if said heterocyclyl contains an -NH noiety
t A e ' ; | &8s By -NH- moisty that
on caltif ey Qe AREERT ok kel S8 icBeRl, Lotk B M moicty
pitrogenanpyisd aptidhaidy subeiiinted twhd gloup bagcted GomtR ached form a

nb d | i j
b R8I ety fop evrmidingibgiy g gy ot ARERE B a 5 or
6 mm{ﬂ#eljemcﬁjb[ﬂ@ycﬁf: rj@?bﬂ'S%r(G]ihémB&@& RiBrdchgiciantbivielebidsd g is

resul ti ng cyclic ring may be further

fusedde txmrinsidthe ad forssils @ wiotio thyf davble bsmdy of the resuhidng bigyelic ring

wher ei n, sai d car bocycl ri Q e[ 0 i C i -
ey Ve sl Heos s ol oL R Rl B B b s sarbocyclic
ring d¥héie lic ¥he bRl heiobiis@dlN subétined v lckbon bggne ontmiraR’; and

an -NI4- noiety that nitrogen may be opti onal# .
wherginti§said etergcyyicaingreoniginsame ik ndipty e nirogey mAY-beoptipnally

3., wher ei 1ijes of R3 may be the sanme or
S““%P'%Pé”?é‘r%r?“%ﬁ%i%tég%ﬂl(’l4 RL5 R 7 and R22 are
i nilependeat 3; winelie dteachiosof Rl atay, berth¢ same exydifforent;
g g LG 2 S SRR e, o
’ ’ | Yoroapto, sulphamoyl, Cy.alkyl,
hydx@, @gﬁ%ﬁt}zc&% aﬁa_ﬁdg %é%gg ,kc)alaﬁrs’i&g:{rfr)?ﬁg:?/émap o, sulpharmoy 153‘ley
Co.calitevl Ch.saiggtniyls O 2aliraye CiGalkaudyik dhopikangyiexy, N-(Crsalkyl)amino,

N34 b B G SR AR paind U iy Batiyd 20 bamoy

r N-(ed,. SR A aa oD MY Lalky I OFwifadik vl 6 wl pHanmoxycarbonyl,
N f?llﬁ-% 6al g)?l m%s?ul%%rr%yl, d _6al kyl sul phonyl am no,

N-(Cosallgdisylphomoylo V. W6t eeelia) o suphanydyh e salipdsuphopylamine, gargocyclyl

R15 1(17 2siongepgndent lHy7 > Lheh
or he&eﬁ??yg M‘I T’@é}%ﬁ% 1|1t tted Ro N %c élr% o’%‘:&dblsa gﬁr}ieegor rrgygx I%?chl;eomer ey
be optiddalh abetiftddfonsaiisbn et @reamryedry R'*; and vdieredn HsaidNisterocyclyl

noi ety_that. nitrogen may be &?tioHal IBI/;. b ]gituted bl)étdfr
containgbiHvarebt be Besrn Toy boeptiogelly putpt NS gEpupRetecied from
R0 and R20 are independently selected from Cl. 6al kyl ,

*Cl. 6al | canoyl, . d Gailnl cyl sul phon

cmallk‘b»dsé‘éfnﬁfniﬂ a,ngldhr blmius’tmendalzr(t%zlﬁblsaﬂerlﬁ% &.@gmlyc;-saﬂcamyl,
N-(Cl Z
Croaifiondh i FRTO Ao Ry Pan e Ao kg R,

8 iZ1® h¥bonfl, Baebylatnd Ipkonyl; wherei
@H@l}émﬁﬁﬂoﬁi@ﬁz&,eg@gﬂ@% o bylatndeshengyulpeonyl; wherein

0 R g Lot on 25 Corbin B o0 o e s
ol fogPHRREy o 1 Tuororet oy, oy

ConFl ) o g aiyryiioa anoyioiass ok
trifluprgrogthviie a%ep %@PR% GHTORRON ,Il-)\qxgpa(p@t _sglgpiugé;y ) Q&p%gﬂ.b%_éaﬂcenyl,
Cz.qsﬂ.a I 1,3&1%%3%@@}%%%#@%%5 Oﬁgéwgﬁﬁﬂcg)amniwer ein

xycar bonyl ,
N, NKE{ @lkybadrhing, 1§ sgallahayteyino, N-(C @kybearbangydsul phanoyl
MN—?Cr.glﬁéyl zcl,a?’tyalng)o@r?,n 1'.63 cy[g)(o)f \%ﬁg‘g}%yacils Wto 2, C).¢alkoxycarbonyl,
N-(Cy.galkyl)sulphamoyl, N,N-(Cy.salkyl)zsulpbamoyl, Cy_salkylsulphonylamino, carbocyelyl

or heterocyclyl; wherein R™ and R? independently of each other may be optionally
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or heterocyclyl; wherein R19 and R2' independently of

each other may be optionally WO 2005/ 049033

PCT/ CB2004/ 004784 -6 substituted on carbon by one or
Weaps/0p133 and wherein if said heterocyclyl conPEl/GB2EMAI4784

-NH- noiety that nitrogen mag-be optionally

substituted by a group selected fromR24; R23 is

substfte@GnRArion®P diRlo® mddk RPO and ¥R frysla Wettrocyclyl contains an -NH-
trifluoronethoxy, trifludromethyl, amno, car ox;'(er

mmebaﬂlbbmﬁygen may bapmfmnaﬁu spbstinsd y gtauplseleted fom R
e i -

ammbl- dmlbchw ca¥h&hbiyl| ﬁmcﬁpbo, s dy@,fﬂlétﬁyl ethyl, methoxy, ethoxy, acetyl
N- et hy| car banoyl , . N et hyl car banoy
acetopy Nmgthprtaepe,  dimehylaryngi @@ﬁylaéa% dfrgipthyl-N-ethylamino,

acetﬂ\kt BhN' | qn%ﬁ Lﬁ@)‘? Wg\&f:arﬁ&wl gmﬂe%ﬁ)tiéﬁrﬁghﬁ‘yl
N, N—&Lb’tlylltﬁﬂbammym,w meﬂﬂﬂ-ﬁ@!&?ﬁ:ﬁ%@l Hﬁﬂi}fim}ﬁ; atbybthid, methylsulphinyl,

TN ,thlsulph N-ethlsuloha yl,
ethylmﬂﬁﬁ oAy %@r@ﬁ‘l& hoxy GaLh %momﬁ%wyl 10 or

y!
o S O e R s

or N-meﬂ@am%ethytsah:ﬂl@mwl andar banoyl ,

A5 SR DR M £ S SRR Bty carbonsy,

caxbe@ﬁtgnm—‘(@: ngﬂ)daxbaﬁfozﬁ J\pNé(Umme_stl%]daﬂﬁhioyl AREBA] WRkFl oS Pdaibonyl,

her eof ; e proviso that said conpound is
bﬂﬂz@ﬁdtﬂﬂthBﬁid%PhW-ﬂS met hyl - | H pyrazol - 3-yl ) - N2- [

di nedi
or o RN LA WML gyt o nedh 2 ne
w1thﬂxe(1:ﬁamyﬁﬂﬂtsmﬂ):mp@;dd)1s go#- pyri m di nedi am ne;

S-orcrpe L e D R el Gl 2 o fediomine

5- Chlgg) ﬁ“ (g? énehﬂl‘?ll 1H- ?jérrazolt?,h%) NZ- 1 (2 )Pgno l:iyl))p pﬁr)) -2,4~ mnmdmedmmne,
-brdmw-Ni@@mw-mw@zommm}y fﬁ-meﬂHMHnmm@zol- -y1)~2 4-

d .90 N4(5 met hyl - 1H-pyrazo| 3-yl)-N2-[
Pyripidige E'W Yi nyl ) propyl ]-2, 4= pyri ni di nedi.ani ne;

-chlﬁrdlﬂp-(EI-QB-Hi’etﬁ -mﬁbiﬁtb?ﬁl)&t?lﬂtlﬂt@-m% thyl-) ENRrdzo0l-3-y1)-2,4-
1- (3-pyridinyl) propyl pyri m di nedi am ne;

pyrimgdElgeREONA - ( 5- net hyl - 1H pyrazol - 3-yl ) - N2- |

5

RS D SO ARIAB I B
5- chlyi'c)@]ﬂ@qn}etﬁ.’yl-ﬂ}bpynamleﬁ-ﬂbdﬂ m(quyrﬂlnyl)prNozpyl] -2, 4—pynm1dxged1amme
5-chigioy S Rymet i gt HORY st ey Rl e i ot Jadiamine;
"bro?%}'m%”&}i%m}%ﬁ%{agﬁﬁﬁy%w% %ll-%@ %}Wﬂ%yﬁﬁdmedlamme or
5-brmNé$2@mmhmﬂamzal—$yl)+N -[1-(2-pyridinyDethyl]-2 4-pyrimidinediamine.

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

wherein:
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RNNNII NiNRa eNR2 R A n=0,1,20r3 (la) wherein:
A is a valence bond or C1.2 alkyl; 5 Cis a C5.9aryl,
C5. 9het eroaryl, or C5.9cycloalkyl ring; R and Ra are

W 200588%8hal |y substituted C -6al kyl, optional PGT/GB2004/004784
substituted cycloal kyl, optTonally substituted aryl,
optionally substituted heteroaryl, or optionally
substituted heterogycloalkyl; R2 is optionally
substituted Cl-gal Kyl, gptionally substituted
cycl oal kyl, opRion mhstituted Cl, 6et her,
optionally substi .Banmimgs optionally

substituted, opthgnally s Ituted Cl-6ester, or
optional |y substitifed Cpibanmi\de or R2 and C in

conbi nation forma |fused 9 orR10 nenbered aryl
optionally subst iR’ th R5; R3is H F d, Br, 1,
CF3, NH2, NO2, ) 3, C-6alkyl, OC.6alkyl,

SC1- 6al kyl, Nal kyl, #02N112i C(=0O Cal kyl; 15 RSis H

or optionally substityted Cl.6alJcyl; R6 and R7 are

i ndependently sel ec rom H F, d, Br, I, CF3, CN,

NH2, NO2, OH, CH2Q EHB),Cl. 6al | cyl, OCL.6 al kyl,

SC1-6 al kyl, SO2NH2, O OCl - 6al kylg 1Cpparyl

C5- C7heterocyclyl or R6 and R7 in conibination form an

optionally substituted fuse@ap or 6- nenbered aryl or

het eroaromatic ring, said heteroaromatic zing having
whergin: | east one nitrogen, 20 oxygen or sul fur atoms, but

NOANPL §alR@ bR ddFYgSRngL,oms or 2 sul fur atoms or 1
I

oxygen and 1 sulfur atomor two nitrogen atons
whéne# ssargh Cholsteroaryh gr Csoayetdaliyiring; substituted with

%@% B, e?ﬁ%%w%ﬁs%&d ﬁ-ﬁm%p@@%ug Ié%ﬁ‘g‘;}f% cycloalkyl,
opticaaliNsih Sﬁﬁftt?@rgpopﬁ@iaﬂy lsubsGutédhidbroall; EEbphiehAlyanpetitded

optionally su stituted Cl.6al kyl, optionally
heteropydedlkyki ed cycloal cyl, optionally substituted

20Bf 045054 BPeb NS0 B3, " LY STofiLieg o, opfonaly

substElte@aDi @thier, @ptibaiiyl supstiuied O kattiad; ompjonaiby altistituted, optionally
subs%%tb%]%étggg 019 clrlbt?oenséh}? Esﬁbs%{utgf &{50 ag%!:’ula O R%%Pds é Iirtl gct)n?gination form a
fused 9 or 10 membered aryl optionally substituted with RY;

R? is H, F, CL, Br, 1, CF3, NH,, NO,, OH, OCEs, Cyalkyl, OCy.¢alkyl, SC) salkyl,
Nallyl, SO,;NH,, C(=0)0alkyl;

R? is H or optionally substituted C,.salkyl;

RE and R are independently selected from: H, F, Cl, Br, I, CFs, CN, NH;, NO,, OH,
CH,OH, OCF, Cr.ealkyl, OCy.6 alkyl, SCy.¢ alkyl, SO;NH,, C(=0)OC salkyl, Cs.saryl
Cs-Crheterocyelyl or R® and R7 in combination form an optionally substitated fused 5 or 6-

membered aryl or heteroaromatic ring, said heteroaromatic nng having at least one nitrogen,
oxygen or sulfir atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1
sulfirr atom or two nitrogen atoms wherein such fused ting is optionally substituted with RE;
R®is H, F, Cl, Br, I, CF3, CN, NH;, NO,, OH, CHOH, OCF;, Cp.ealkyl, OCy. alkyl,
SCy.g alkyl, SO;NH;, C(=0)OC salkyl, Cs.garyl, Cs-C; heterocyclyl, optionally substituted
Ci.¢alkyl, optionally substitnted cycloalkyl, optionally substituted C, ¢ether, optionally
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In a further aspect of the invention there is provided

a conpound of fornmula (1) wherein: 5 Ais a direct

bond or Cl.zal kyl ene; wherein said Cl.2al kyl ene nay be
WEEPISEHM3Ey  substituted by one or nore Rte; RPEHGB2003/004784

carbocyclyl or heterocyclyl ;- and R4 are
i ndependently sel ected from hydrogen, halo, nitro,

beijtarRa C, Rueinex - rhoxy .
* Car bam‘l)yl , ne?%h;g%%y Eﬁﬂé ﬁBW g@%ﬁﬁlg%? ’éx-&gﬁ, or optionally
subgitnig Chetmide. 10 C2. 6al | cynyl C1- 6al | coxy,

Cl. allcano on 6al kyl ) am _no,
@?ﬂi‘?’éﬁa}fa@# e 2 RO B et pmpornd Of Borimuta 1)
whd?shlﬁﬂ 6al kyl ) car banmoyl , N, IJ (Cx. 6al kyl ) 2ear banoyl ,
a _Gal k ISO)a wherein ais 0 to 2,
C1 54 bendyeryizalkykene Ovh@einiepid) Gusb iylomo ytay be optionally
Subgﬁ%&% ﬁ Flk%t))eg | phanoyl, C1. 6al | cyl sul phonyl am no,
car boc eterocyclyl wherein Rl and R4
i ndhpgﬁﬁmmﬁ@cgﬂyl&&di&t@&dyeryl may be optionally
g?tlttﬁed 15 on carbon by one or nore R8; and
fATg H%dap?%@@%%ﬁe;}%qtfgﬂ fremg hv@ﬁoﬁgn,zmlu, KiiFo, panst fiydroxy,

tifthdainethlcy [AG80, AR AR AL DR ﬁft§g1ﬁ%lﬁy1 Ca.calkenyl,

roup sel'ected fro S

Co » Cogplkoay, (Eyaﬂmnwl CrialltanoyiorptVioR yaliglianino,

WG Ry, O e P AR g P ObVgal koxy.

N,NQC; Gk ﬁmbmoﬁlcﬁaﬂlt%%l %&!pmﬂ\!r &%D%WXM&B@LQI%myl

6al kanoyt ami

I\%B'Cl 6al kyl ) 2am no
N-(Qusplisy Dsdphaprovd Y, Bfaﬁ%yalkﬂ&tsulpmtmﬂacaﬂwmﬂpmwhno carbocyclyl
or h&lerogﬁ}l %@car Onm’\b{:\ 'Qg}tﬁfc‘ifo Bf.ébpfaﬁ%%¥ pe optionally substituted

on chtbhh bﬁoﬂﬁai' inyi‘@ RS ahg ey if s4:4 Herbdeyb B LARSRY hﬁ DNHOmolety that
oL boci t1 he eroc cIyI wherein R2 ey
witrogh Y bF oftiamalySobafituied oy b s cselasieddian &1 hor e o

2
ooty L i ?@*aeﬂmﬁgﬁ‘? R SR PR, sl sproony.
carbameylo@greapts, suplecod, E%@HWRILL@IE?NI,SQS@H@&?B ¢, fdlkeRy,
IO tri or onet hoxy, am no,
G sa'fﬁ’angg),(y’._ Jl@@pggqu{*f & Qi%{tano )za@)llﬂ%al cyl,
C1.cal2anGolateeniy IN- (@%aﬁt&)wﬁé&hmﬂ s gtm!fﬁﬁ%c_yA)zcaﬁan?c%'l,@-sQHéyls(o)u

Cl - 6al kano | ox

Wherﬁnp@]@ @ to @a oxyasThenyl MiCﬁmllmd)sukﬂiammb

gi ( %E%&%@@?% Eulﬁmgfy{’%m%l & lﬁgcycl%r O&Wgrocyclyl wherein

R’ may be apfkmmjdganmu;«thd oiNe4rbdn 6@ ddeyrichsrel R herein if said
d - 6al kyl sul phonyl ami no,

Cl. 6al k hanD I
he‘ﬂc?%“ﬁgc??’&‘iﬁws A r?\]ﬁt twﬁc’aﬁh a1yiby oprgnathysubstituted by a group
Selecmtﬂ-cgﬂgllly substi t ut ed on carbon by one or nore R12;
and, wheréin if said WD 2005/ 049033 PCT/ CB2004/ 004784

- R’ Betlestod ﬁ@lﬂlylllalc,ontra,l uyan@mgdﬂﬂbtbr, Eﬁlﬁ]lﬂ@f(&fﬂdﬂﬁtﬁlfy mmt:g»oeﬁﬂoxy,
?‘H% tifut roup selecte
carb m%%gﬁ)tt pha%mytj %51 GalfC}L"i Ez_ﬁalﬁ(ﬁ'rﬂYI 2.6a. _[‘1}1"1 C] Gal_koxyj
Ci.galkanoyl, Cy galkanoyloxy, N-(Ciealkyl)amino, N,N-(C1_¢alkyl),amino,
Ci.¢alkanoylamino, N-(Cy_salicyl)carbamoyl, N.N-(Cr.galkyDscarbamoyl, Cy.ealkylS(0),
wherein 2 is 0 to 2, Ci_salkoxycarbonyl, N-(Cpealkyl)sulphamoyl,

N,N-(C.galkyl)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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RS i's hydrogen or optionally substituted Ca_6all cyI

wherein said optional substituents are selected from

one or nore R14; 5 R6 and R7 are independently
WaarBs@¥E3fr om sel ected from hydrogen, hal o, nPET/GB2004/004754

cyano, hydroxy, trifluoronephoxy, am no, carboxy,

car barmyl mercapto sul phanmoyl , d _6al kyl ,

hetcr@@yc?l oains 0)((:{)]% %?J(I%Q%Jéclnﬁ@/ﬁ%? lﬁa‘}%ﬁpﬁ%&]ﬁ%ﬂﬁ@ﬂtﬁwd by a group

an’no,
selechl\ﬁ't(ImR "Bal | cyl ) 2ani no, O _6al kanoyl am no,

%ag‘h%@m%% )gi': glgt%%gnﬁﬁ ﬁlﬁbsgilt\lqtg éc' I%%e)n sai otf)?iggal substituents

ares@ect@@frb GRhReeytd, 10 N-(d _6al kyI ) sul phanoyl ,

é;% ?I kyI ) 2sul phanoyl, C1. 6al kylsul phonyl ami no,
B/ st indspemdendy ldycit@ fromnedacedriTdze hydri gy, ha]o, nitro, cyano,

hyméﬁ}é??ﬁoa?%é%aﬁf B BSOS, ARl e

smﬁenﬁlat:gﬁdlw,@%@my,m%mﬁm anwam!alncé;ﬂsxyewc@ﬂamyl)mm

nitrogen nay be optional SUbStItUte

N.N- %we]éwazﬁm%rﬁ?ml@mwmm%wcﬁ%mmwm t h t he

NN-QULIE a0 G SISO Rkl s B G SHIoRE B i,
N—(Cvltﬂif}é)snlpmamdylg Mﬂ’@-(@ﬁﬁaﬂq&ﬁﬂﬂﬂmﬁdﬁ Cﬁ)@h]ﬂcplsdlph&nylmhmo carbocyclyl

ly‘éﬁ% and V\/ne,reln sal d carbocyclic ring
or heF?é?‘-‘é’F iy e g Rayjodsperdantly 9k pacp tsigaayt e Ansigmay substituted
on cafSRokYordiGe R13; FRE S/hiRein AR MS@C% 'crmtﬁi‘ﬁh% NH moiety that

het erocyclic ring contal ns an
nitrogantmaybeopiiopalie Sldqstxtubﬂrtbby glgmmbsstllettadi ﬁldvn:b& a gr ou P

|
+ I SRR i\ rsimcing b3 oy lhE 1 Grgchaddorm a 5 or
6 mefsBased B%oc:mﬁ rinRbf hafeebdyehc Ahe whefePRRIENE tsyfs®l 18 Fhe&EFhrimidine

fromhal o, nitro, cyano, hydroxy, trifluoronmethoxy,

of forgmla 6D; @glr\ﬁl@g@n S@grcgﬁm;ytphc TRy @‘d‘f@tﬁljﬂc}@hﬁ pha myybe op‘nonally
ol gL, 520 S o i
-NHul‘thb]e@ mﬂmlkqgehm Bmoptﬁlnal@;abﬂmm}ﬂdam Dgroup selected from R%:

gn BQ_E;* tgy 4@) & ba l%pslo§ Rg%aéf lﬂl'.a(g ‘lsz’?tgecc?rrd?i@fgr%%’l

IR Rk Qe Gt Y .
T -
hydrogar wihypodnpdthoxy, amtoe carbyxy,\chrbamowt, eicncaRs,), sﬁij:uﬁamagzlg(:t?aadkyl

oA L S AR & PR lidrt B AOmao gl gomine

N, N-(@h Jaliefi3agiito, I, SRArthyNehian om(ek adlkyl)“eafuaﬂio g an NH
noi ety _that nitrogen (ﬁmeoptlona substltuted by

N.N-(51 galbyhpcabpmeyl §:1 SaTky#S (R ovhepsn RS 0 o, CiralBoxyragionR,

R AR D Pl oo

or hetesuclyelyh ywherdia RE) R ,aREyR)“s:RFSbRWmnH R* independently of each other may
6al kyl ) car bapoyl , benzy benzyl oxycarbonyl

be OPBQPleé'yﬁ“b%tﬁﬂteéﬂBﬁ%b@Hl DY 1956 PF nfwsh@-r T WO BGE T Doy clyl
contaftls b REL M B9 W bitrs Cgi:ﬂ Iﬁ%ﬂel:;c% oﬁ%lg/ B%@mnall aaﬁguﬁgc%cted from

20, I ndependent| y of ea
R substituted on carbon by on or nore R21;

R’, R, RP, R', R'® and R™ are independently selceted from C.ealkyl, Cy.galkanoyl,
Ci.salkylsulphonyl, Ci.¢alkoxycarbonyl, carbamoyl, N-(Cy_salkyt)carbamoyl,
N, N-(Cy.alkcyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
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R 9 and R21 are independently selected from hal o,
nitro, cyano, hydroxy, trifluoronethoxy, am no,
car boxy, carbanoyl, nercapto, sul phanoyl, d 6allcyl,
WE00644%85hyl , 5 C2-6allcynyl, d _6al koxy, PCT/GE2004/004784
C _6al kanoyl, d _6al kanoyl oxi4-N (Cl . 6al kyl ) ani no,
N, N-(Cl . 6al kyl ) 2am no, Cl. 6al kanoyl am no,
R’, R¥ (IGF* 104 k¥ lahe RF%I@Hapendeﬁﬂ%ﬁe@bh 6%1%&%@ JpRAHY substituted on

C’. 6al kyI S&%% wherein a i's 0t
carbep by an koY pnyl, N (Cl.6al | cyl)sul phanoy! ,

AN 1 LA AR W R blAE] SULDIARNI AU
trlﬂuolﬁ@iﬁﬂﬁﬂﬁﬁ atrinb, ofrbegy, h:aﬂiahﬁiyl HBdtcdifo, @mphmayl !61 3kyl, Cy.qalkenyl,
one or. nore R23; wher ei n

C oA K5 1 r O o g ATV G B mcwau@mmma

MN-EEf-é%M@}gm@’Fﬁgﬁﬁ?ﬁg%ﬂ g’?é‘“tkgg&aferr omh gl gr oﬁf’t ro,

N, N<§ pgpatisylhsadivamay], €idalldylB{O0nwhirenys istOrtd 22| Cogatioedyosdbonyl,

MR ey N AT AT BB S Bamafepino. crbocyely

or héiablsydl Wﬁ&eﬂ]ﬁﬁh@mlhﬁde%‘nﬂ@ﬁﬂ}yés%ﬂ Bihefh@Y, ¥ 'oﬁﬁbﬁé@ly

met hyl - N et hyl am no acet’yl am no
subsupm ma@m&ﬁmmxﬂ or m@r@ﬂ]waud mmuyif said heterocyclyl contains an -NH-
| car banp

moidf gt FioRY 5% B PR oraS shbSHrbd by B A Rlsctre fom R

meRfis %Hbtﬂbdl iy, hal® nlkyd, Wﬁhﬂh (hﬁiﬁ:ﬂoxy,rﬁw&omethoxy, trifluoromethyl,
ethylsulphonyl nethoxycarbonyl et hoxycar bonyl ,

aming, parbey. SHDRRANjercarice SHphanemathyl, cthyl, methoxy, ethoxy, acetyl,

acet ﬁet@;{l- e’t{%@{]su' ph%ﬂh%g%%%ﬁg’e*ecteﬂ fgro%lammo’

acetyChmiml, Ryhethlcarbainkgln dydthylCirbaabidy f\"sl’ﬂ-ldphﬂhy]lcarbamoyl

NN R DRy oo Gt e B S B phiny,

e h X I
thyiggfgg% R, %?I%Mipﬁldﬁgﬂ 2iHo; ‘tﬂ%b@lyp Qﬂ{dﬁﬁ&ﬁ%ma y

bl e”$al t thereotf hé ’provi so tHat said
N-mefbyiseiphemod, N@(thyla@hamoyl N | N-dimethylsulphamoyl, N, N—dlethylsulphamoyl

or AT ) oY) [ (2 it

5- R igkeledidd frsmrmtshudyl,lcth@ntmtnl Crdalkly)sul$tioh}l; C2zdi¥dxydirbonyl,

D R S AN (4

razol - 3-yl)-2, 4- ri m di nedi am ne;
bemgﬁlc%ﬁlﬁg’%g%{*ﬁ@%% ? - mzet hyl - g |) soxazo%l I) et thI ]- IN4 (5- et
or a pharmbedubiyalhzaicerBabit palthéreoB0 pyri m di nedi am ne;
H pyrazol -3-yl )-N2-[1-(3-pyridin
with Jhe isRRR0 Fiet 5433 Cabpaads mBl am e, Y ) 1er L (S pyrid

5- bro'in@-N“ 5QndiHy1(133- B?faEMLE SRR @z )I}_li}ﬁro 1-b, 4%l midinediamine;
i nyl rlmdlnedla
5-chibre 45 1<15£nmﬁ@1+3'rf&hbyﬁla@q»mhwuprw1-ﬂ Agrpyidinddiamine;

5 br%@%@é%k‘?%w}?%‘r’w DREIPAR (Sine 1 AR5R701 5 2.4-

tﬁ;ﬂbﬁ@{mnﬁ& (5 met hyl - | H pyr azol - 3- yl) N2-[1-(3-pyridin
Iy etzi’; 5yrlmdlnedlamp
5-chloro-N"-[1-( -methyl— -1soxazolyl}ethyl]-N (S—methyl -1H-pyrazol-3-yl)-2.4-

pyrimidinediamine;

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



5- brono- N4- (5-nmet hyl -1 H pyrazol - 3-yl )-N2-[ 1- (2-pyridin

yl)ethyl]-2,4-pyrimdinediam ne. Preferred val ues of

the variable groups contained in formula (1) are as
WORMSERR033 Such val ues may be used, where appr oPET/&Ba004/004754

with any of the de'f'initiofil<lains or enbodi ments 5

defined hereinbefore or hereinafter. Ais a direct

-brchﬁast@h“* (5&1&23/1(1&%%%&1@5}9. %legs ﬁﬁ@lﬁtﬁﬁpﬁ AQRAInaBRkE¥mine; or

subst i t ut one Oor nore

-bwa@ﬁgd@dﬂ%myl i@maﬁgl -EyDNhEE- @rpwﬂm Dethylkﬂﬁwmmldmedlamme
C h
t hi enérfe rvﬂii vap%lg%?up'ssgﬁ en meag‘o(ﬁ/#g ag follows. Such

valudd gy Ec nsed] ’hhﬁ'ﬁ ﬁpﬂbbnatﬁyﬁdtﬁ arty ¥f the HBﬁﬁlﬁ@hs 2lajths or dAhgliments
C.i.s phenyl or thien . Rng Cis phenyl t hi enyl,

5 dEﬁthFEFWbEfoﬁPEE@FWﬂRl ng Cis phenyl, thien-2-yl,

PYki;d iazol-2-yl. Ring Cis not pyridyl or
[ soxazgfﬁ%tbogg Ring Cis not pyri d-2-yl, pyrid-3-yl or
|sA>qaﬂa_balﬁy1yxhe Ring Cand (R" toget her are

4-f1.u Rl is electedfro dregen,
c1%aﬁkﬁﬂﬁfye1€§%%ﬂ%§ y s Rtlwﬂé%vl 91 wﬁw ¥ |
op‘g@@ygc‘gg@‘: Glg)perel nais 0 or car bocycl yl; wherein

may be o pt| ohal Iy substituted on carbon by one or
10 rmRBlgF(SiSWGQ{CWIZS R8 is selected fromhalo or

boc el ected from hydrogen, Cl1.6al kyl,
f‘%‘aﬁ%@l N%ﬂltlﬁ‘fleal kyl ) 2ami no,  C _6al ky1S( O o
Didphedyl) or carbocyclyl. R is sel ected from

hydrogen nethyl ethyl, isopropyl, t-butyl, nethoxy,
'%F%bbxy, i sopropoxy, sec- but oxy,

Y, or cycl opropyl; wherein 30
R8 [ g% dpﬁ%ﬂﬁ 'Ha% (1:), cycl opropyl or phenyl. R
15 |SRE@@Mthﬁnfzplnpmcﬁ-ﬂ%&hJaz¢ﬂEI—WI ethyl, t-butyl,

0X t hoxy, dimethyl am no, nethylt hio or

r@pébﬁi%my 1849033 PCT/ GB2004/ 004784 -12 1.1
|s r |, ethyl, isopropyl,
- %ﬁ%‘?‘ﬁ‘ R

Ring C is phenyl, thien-2-yl, pynd—Z yl, thiazol-2-yl.

Ring C is not pyridyl or isoxazolyl,

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

Ring C and (R%), together are 4-flnorophenyl.

R' is selected from hydrogen, Cy_salkyl, Cisalkoxy, N N-(C;allkyl);amino,
C1.6allkylS(0). wherein a is 0 or carbocyclyl; wherein R! may be optionally substituted on
carbon by one or more Rs; wherein

25 R? is selected from halo or carbocyclyl.

R! is selected from hydrogen, Cy.¢alkyl, Ci.calkoxy, N,N-(Cy.¢alkyl)zamino,
Ci.6alkylS(0), whereln a is 0 or carbocyelyl.

R! is selected from hydrogen, methyl, ethyl, isopropyl, +-butyl, methoxy, ethoxy,
Propoxy, 1SOpropoxy, sec-butoxy, dimethylamino, methylthio or cyclopropyl; wherein

30 RY 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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cycl opropyl net hyl, benzyl, nethoxy, ethoxy, propoxy,
I sopropoxy, sec-butoxy, dinethylamno, nethylthio or
CI%Progyl. Rl is selected from hydrogen, nethyl,
W@%H‘iﬁ’ OPIhutyl, methoxy, dinethyl amino, 5 nePRYIGHE/004784

or cyclopropyl. R is cycloptlopyl. R4 is hydrogen. R2
IS zelected fromCz 6allryl. R2 is selected from
MeRNIY seleiclror® hyd:o08t, aR¥iy], styIREopdpsie l-BetyE driflh@Binethyl,
CL. 6al Kyl - wher el n %Z’WHyB%gﬂ%%tid%aP?y sJ%gtituted on

cycl‘afaﬂmémévi, beprzylomepry eROXRDIPBOEE IOPTEERY +S6erbRIEKHY | |

. - Qr i [ rein R2 may be optionally

mme@t?@é‘h@b?&%%@%r 8%’9%)?%0% or nore R10. Rz is
seRéitselkcled drorChy ks, methwh artiey Int- By ety Oitricgiiadrhivo,
sgtgstitut ed on, carbon by 15 one or nore R10; R10 is

methylioqreyclope@yhal o, hydroxy, carboxy, anino,
ClRﬁﬁléégWr \, N- (C, . 6al kyl ) 2am no, Cl. 6al kanoyl am no,
N- (CL. Bal Kyl'car bamoyl, N, N-( CL. 6al kyl ) 2car bamoyl or
heR&isdgyiodgeh; wherein R10 may be optional |y

supstit ut n .carpan by one or nore R19; and wherein
i f ?isaiéﬁ@ﬂéf%%ﬁ _Olcont ains an -NH noiety that 20
ni kP &%ﬁcﬁmﬁ&@ummw,@mgh!oyis‘émw.t uted by a group
se{azct ed fromR20; " R19 is se] ected from hydroxy or
C1t

isl elsried fromo G salisd) wherein Rrony B optacally sulpitited on carbon by

one reI SGt d fromCl.6allryl; wherein R2 may be optionally
SubStituted on carbon by one or nore R10; wherein 25

RIR® isssekeeted diomd nietion divd o ieypropgl; Mheysin R may be optionally
Cl. 6al koxy, . N, N- (C1. 6al kyl ) 2am no or heterocyclyl;
substipsdan Larban WegnasE BY¥eRonal |y substituted on carbon by

ONRZ QfsefRlef ALY ¢, iyl WHEEHIK® duby ﬁ@bﬁhéﬁiﬁ%}? %@%ﬁ{ty& on carbon by

contains an -NH noiety that nitroge
one @'pntbmli?é iy substituted by a group selected from R7-0;

P
o PRSI sl AR, Sl 1 1
N, N-(C. @iy, i) COlalit50PRAR, N-(W)GEIRYNedBariEyt, DE
opt I ona?l y sugst ituted on carbon’ by one ‘or nore RI;
NN-(6.atkyb: ososy] pOrterepdnl; obarsR ' ney ba opticnalip substimited on
carb%;l[ %g%%éﬁfg:\%ngrﬁol{'y;%&ﬂ%emq ; s%ﬁlhete?rgly%?yl <ok mt}losxa% '-NH- moiety that
nitrogen may be optionally substituted by a group selected from R?’;
RY is selected from hydroxy or G, salkoxy;
R is selected from Cirealkyl.
R* is selected from C;.¢alkyl; wherein R? may be optionally substituted on carbon by
One Or more Rm; wherein
R' is selected from hydroxy, carboxy, Cy_salkoxy, NN-(C)galkyl)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 Cygalkyl; and
R" is selected from hydroxy or C; galkoxy.
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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met hyl - N- et hyl am no, acetyl am no, N nethyl carbanoyl,
N- et hyl car banoyl, N, N-di net hyl car banoyl ,
yrrolidin-I-yl, piperazinyl or norpholino; wherein
WRISHESP3he optional |y substituted on carbon BYT/GH004{004784
nore R19; and wherein if satiBpiperazinyl contains 5
an -NH noiety that nitrogen may be optionally

sulpdt issefbaed hﬁnﬁﬂﬁr@,@@ﬂﬁ t&%-ggjyﬁ G %%Dﬁ%@l{]&e%h%l?%ﬁ%os Ne

sel ected from hydroxy “or
metligreibylaming, scefplming &-foetryl aaetiamydy], Mtthylcatimmoyl,
| ; L.n-R2 .may .be optjonal ly . .substituted
N A g PR e R P mip oo gt petoin K may be
opticieally stistitiiedon EarbeOBY ond & BORR ik ReheYein if sajd piperazinyl contains
N-net hyl - N-et hyl am no, di et hyl ami no, pyrroli o?ﬁyl ,
an -NHnmoity that nigogsRmaY 6 payenallytsubititeddpa gayiptrelected from R2;
opki ' e rbon by one or nore R19;
and ?ﬁg\%ﬂé%‘[ﬁd gg&ngl}p rogzrﬁ%@&rhay be optionally
suB&tis seleweti fromnhéthplgen by a group sel ected from R20;

Rzg?ris %ela ted fromnethyl; and 15 R19 js sel ected

f r Sy &m&? IheRpl oRisparopl; deean Rr oy hetopfipnally

gubsﬁﬁllfgﬂlqﬁmgﬁw@ﬁwl.&nd@@gn@wﬁe% may be optionally
substituted 6n carbon by one or nore R10; wherein R10

i sRs ét] éTlGQi@ﬂ ﬁ'ﬁmlrhyﬂmyowlémqanm%y, N&ﬁé‘thydyN-leﬂlglamjno, I
Ny - N-.et hyl am no, i et hyl.am ng, pyrgolidin-1-y
cieth Y RhG VoS0 TRk of P BOREE BB gy Boptionaly
substiptddenadathon tbne Wl eidré HiRInORVhERHPAM e gPﬁlagPF Bptionally
: y

Ri 9; and wherein said piperazi %I may be option
subsidfytrarommiregendly agrovp sdecttd fram@Gup sel ected from R20;

R2 2°iis°‘séi€clt&f3ﬂ-§xﬂ1ﬁét]9ﬂ] hyl; and R19 is selected from

hydr oxy or nethoxy. Is selected fromnethyl, ethyl,
t rRY linsalemet gt hytyooty ox yeetidry) .  car boxynet hyl, 25

am,nonet hyl .. met hox thyl, norpholinonefltyl,

1[%1y‘a g%&?%‘i‘ Fpm msthyl, g k%lﬁﬁgrppyliwhé@ﬂb%%@aéy he pptionally
substﬂuﬂﬂ%ﬁkﬁbﬂoﬂ'ﬁk%@w ore R Fllekell ani noet hyl , '

acefam domet hyl, "2-TN-met hy['-

( 2 més $ebocyesi fgrh hdiomp] @tltioxly, methoxy, N-methyl-N-ethylamino,

diethﬁ%{n%g?@%ﬁégﬁgg}% R ity By S hORAe: W herein 1 may be aptionally
substZnie o 2afhpd boone bt} R DAY hdrein i gﬁ%ﬁ%may be optionally

di met hyl car banoyl ) et hyl , 2-m)r|g olin
S“bStEu%gPFé‘%tFQﬂﬂﬂbIﬂﬂ@t ecyd fomi Rrret hyl pi per azi n- 30

4‘I¥hlse§eﬁ%{ed_ﬁloﬁg{eﬁw -.hydroxyethyl, R2 is sel ected

from net hyl; relrlf' may be optionally substituted
oR'C isrsolenteklyfronphpdroky opmethBt); wherein R 0 is

selsected from hydroxy., WD 2005/ 049033
P%? /le%gé %@@%%ﬁyl, %tl@yl, triflnoromethyl, hydroxymethyl, catboxymethyl,

aminomethyl, methoxymethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-

carboxyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, aceiarnidomethyl, 2-[N-methyl-N-
(2-methoxyethyl)amino]ethyl, 2-[N-methyl-N~(2-hydroxyethyl)aminolethyl, 2-(NV-
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.
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R3 is selected fromhalo, nitro, Cd-6alkyl or
Cl. 6al koxy; wherein R3 may be optionally substituted
on carbaon by one or nore R12; wherein R12 is sel ected
WOLHR{AMY. R3 is selected fromhalo, nitro or PCT/GB2004/004784
C _6al koxy. 5 R3 is sel ect ed4from fl uoro, nitro,
methyl or metboxy; wherein R3 may be optionally
s ulysisistletted from s, i, Y, aIkg1 & CialexRihersindtahsy B &ptionally
is sel ected fromfluoro R3 is selected fromfluoro,
substipiedon oaphop by 9B IPyE RG: whetsibxy. R3 is sel ected
fr m; met hoxy. 10 R3 is selected from
ﬁ 1“&1!&{;@ E’E%rogen RSis Cl 6alkyl. RSis
opR:?mmalebtydﬁuhshaldy wiitesl oOCaillkosly; wher ei n sai d opt| onal
substituen sel ected _from one or .nore
i sk ﬁwfﬂa@f@&%&m TP P Pelbyb et pedeg “éer%%ﬁkﬁay be ophionally
235 [ e nts are selected from
Subﬂ\(‘){ﬂ%ﬁ?#bnore%ﬁﬂgo\ahﬁg’lrr%?n %ﬂgh:ﬁg sel ected from hydroxy.
RSRFSS selebtabeom fiwetcayl or optional Iy substituted

er, ai d aptio titu nts are
LiisclioRn BrPot e, S R R 1 o
s ek tsgRcied Bion e Xnfiro 8P methdxydr ogen or optional I'y
subjstltut ed ethyl; wherein said optional substituents

ar® 13§916@@€1@@H¥ WiPone or nore R14; wherein Rl4 is

se elct ﬁm hydroxy. R5 is hydrogen, nethyl or
3rh 25 R5 is hydrogen or 2-hydroxyethyl .

RSR?ﬁm)gdlkggen R6 and R7 are independently sel ected

LR oo DTk el SRS S Penal bt PRk preselcted

LRPARY R, C 6a| kyl, C2.6al kenyl C2. 6al kynyl,
fromgﬁ ﬁpgxy, d _6al kanoyl d _6al kanoyl oxy,

N- R 5 Ifdtdeph ))aqptnm,ally &@Jsmmbc( Cl-sablaflkyhoraasuidgptional substituents
%I l.kano I am no J\I— C_1. 6al kyl ) car banoyl ,
are s eﬁfﬁ@ "0 Bal kyl S(O), wherein a is

0 Rb‘lgsclgwﬁﬂbﬂﬁ Meeakbonyl | N-(Cl 6al kyl ) sul phamoyl ,
NN- {)CI 6al I ryl) 23u| phanoyl , 6al @ﬁwsul phonyl am no,

wyeragen, Ié@thﬂeir@pt;@wwubs@’m’@ﬂ I:reeheavig Sed optional

calk
; | be optionally
sobs IR BRI S BB 4B 3 o004 0oavea
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.

RS and R7 are independently selected from hydrogen, halo, nitro, cyano, amino,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl,
Ca.salkenyl, Cy.alkynyl, Cy_galkoxy, Ci_salkanoyl, Cy salkanoyloxy, N-(C;.galkyl)amino,

N, N-(C.gallyl)zamino, Cisalkanoylamino, N-(Cy_salkyl)carbamoyl,
N.N-(C,.¢alkyl)carbamoyl, CisalkylS(0), wherein a is 0 to 2, Cy¢alkoxycarbonyl,
N-(C;.galkyDsulphamoyl, N,N-(Cy.galkyl);sulphamoyl, C1_salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R® and R’ independently of each other may be optionally substituted
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-15 on carbon by one or nore R15; and wherein if said

het erocyclyl contains an -NH npiety that nitrogen

may be optionally substituted by a group selected from
W@iéﬁ%ﬂ"’égd R7 are independently sel ected fronPCI/GB2004/004784

hydrogen, hal o, nitro, cyan;1%ydroxy,
trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,

ot c&bbiPbR DY by mEze 164) drﬂy\irheréﬂiﬁﬂld(ﬁéwﬂo clft c@ﬁta%]dﬁy RH- moiety that
Cy6al koxy, .Cl. 6al kanoyl , 6al kanoyl oxy,

mtm&fﬂ( 0y bg |01291n}aé1m SﬁbSH“NRﬂ bm%ml%@drﬁm RS,

N R T R e faently (SR ROM ROt mitre oyao, bygeony,

mﬂtmrmtﬂox}@aﬁnlhdg @mymﬁy,lmmlmo 1, Bi&e(r@btcﬁahlphhﬂlsyl ehames! ¢, ¢alkenyl,

b 8-Sy Zepl phanovly G al kylsul phonylam no

NGRS IARRLbYCOLIAIEN Al EHaARAIMALAAL | Y

substituted 10 on car n by and
N, N—Q(El@aﬁcyﬁzqatb@m}dt %&Eﬁﬂytﬂ(gm xyheremra iaiDne 2a0; ﬁamdxymbm}&

B P B a3 Sy crbocycy

or hefed %‘él;gdwﬁéx@iﬂ Ih‘yadﬂq{?%d a@ﬁ&&uﬂg@f‘c@ﬁ:{ 6tB% may be optionally substituted

al kyl ) am no, car banoyl” or
@Qtsla)r RHPBPIS IR Vi and\mb@r@n i lmeromlyhcnurepn mdeNH- ynoiety that

mtm%f 57 Be SRR o 2 B o BB kB e et 1y
seﬂtﬁemﬂ7 dre dmdchysieatle @elc(héd ftotnlh)ﬂ['cﬁgenCh/aQ@ @, 5 no

N P T S ooty B LBl aogmyl: wGierin R° an

t@éﬂky v@:}crmn R’ and R7
mde]:i%ﬁﬂﬁftﬂ%f‘élaé’ﬁ Dthﬂhlﬁﬁfb@ jﬁﬁ/n@&% L Q&gﬁgﬂ E‘%m? orerﬁggé R,

may be optiona stituted on car
0 rR rmdeR Rs indgpendshidy edlected fremi lyydhmmen, lety, alityd, cg:m:t, amlin?o

PSRt §r ity lREbegie o rab bimbioha o

C1.salkbRydaisteint beeatdoyy 3@l GEReth kY QIEH ﬁ%’ﬁ‘lﬂ@ﬁﬁm g} éf%&h other may be
chl oro, .brono, net hyf nmet hyl i no, et hyl

OPtlo}é?Iwbﬁw Oﬂmﬂ(@ﬂfw ey pere W ﬁh@ﬁh@mﬁﬁmlﬁ@tcymyelyl contains
R6
Eﬁpéﬁﬁé %"’%ﬁ@rﬂ’%%%‘@mﬁﬁ%%%‘w B4 B P ted from R
(RFstoid (Rt azel iralep eiensdictan o hyttseen, Rikro, RE166 ko, methyl,
re.ind ndent | siel ected fr mhy rogen, f1uoro,
mﬂﬂ@ o S FcRIE0: BV ETinOpA-(egryRar bamPYlomefherigArbonyl,
ethox?@irﬁd‘ﬂﬁ %k Bﬁtﬂxﬁéﬁwﬁg’m ﬁ;ﬂ:ﬁﬂﬁ TRORY%H ﬁnxﬁ&geﬁc&gﬁ{} QPYATalle may be

di met Ryl am no prop
OPﬁOM’éftﬂﬂi?mtmﬂdmwrbom’tmdnemymb et hoxycar bonyl ,

B:i%g?é? ?gﬁwggo?tﬁ/hﬁg ger%o&% I dl %’é’ :|09105?, bgepag, nitro,
cyand hitgfo, mﬁememylaﬂﬂﬁé leytyathbl dlst% gm‘ﬂ{b Pgﬁglagﬁn@ne

or. nore RI5:. and wherei'n said piperaziny

dimetiylapine Y-ethybdFpropyleminm I\hﬂiiwhgénmoyl meghuwparbmnéﬁt ed

d. R7 12 nd nt I o el 7
cthoxpl oo ot SpoRt o Bl S BABIRRRT R pFer iRl e & amd R
mdepﬂt[dti]m’gljz aﬂba}t)l:(h ot;htr(rﬁﬁbé dpﬁ@hﬂ%ﬂﬁﬁsﬁﬂ%ﬂtdﬁm@%ﬁé' Or Tore R” and

et hoxycarbonyl or ---------"-----"-----
wherein said ¥1peramn may be optionally substituted on nitrogen by a group selected from
Rlﬁ
R®and R7 are independently selected from hydrogen, fluoro, chloro, bromo, methyl,

ethylamino, propylamino, N-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or
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WD 2005/ 049033 PCT/ GB2004/ 004784 -16- but oxycar bonyl ;
wherein R6 and R7 independently of each ot her rmy be
ional |y substituted on carbon by one or npr
wﬁgﬁogﬁr&‘%% together with the pyrinidine bond t:BC%BE?P‘W”‘”’“
they are attached forma 5 -6 menber ed carbocyclic

ring or a 5 or 6 nmenbered heterocyclic ring wherein

butomﬂaohylm gheseid RSt RBmue%etnhen tBysff cacklbirer By be oftibmlly substituted
%I ;wherein theg.doubl e bonds of the resulting
on ¢ P‘E&/@r%‘??ﬁweﬁay be fiuther delocalised across the

car bocycl | g&b&‘&i}flﬂﬂ hiline %H‘iqd wherh ﬂlngaa&gaﬁa‘:he‘i form a5 or 6

ring terocyc I C ring
membped omrabeyelis urlngtoxr tt@d manbard h&eﬂ)ﬁyd{@ﬁg whieth RBidsing is fused

het
to thé R figiecatyormiile OO FRoBi o agle %is.o%#ia"q%? li bicyetio ring may
be fuBtH 10 ackk
BRIy BRI oF by KR\ R Ao
or heggrogychetng ovambs O@tlonalg' subrglithied ed cedob byynk ioc n:mmﬁ otnd wherein
I V\h d f
r s SRS B S S b b bl s

byag@ﬁp@ﬂyabdﬁ-omm’é or heterocyclic ring may be
optional]y substituted on carbon by one or nore R17;

antl’ Fedr dpgether wigh theparimiding bendtorwhigh t:h@mam aftached form a 5 or 6

R T I U —

formu]a @t et wisrtin mife:aﬂydcymncdmmoﬂjmﬁoﬁﬂh‘dﬂingh:net}h%’o];ﬁioﬁally

ched.forma 5 or edcrbocycllcrlng or
substfaed DB SR BY PG TIEF Bl nCbT APl 9.8 b G i gontains zn

“NH-H6ibH tﬂit"iﬁ’tr&ﬁen thay M@oﬁéﬁ sﬁaétu‘(éa%rﬁ Qgﬁﬁ‘ Eamted from R®,
cartpocy IcTing or heterocyclic ri
|tygetha:tmth the pydmidine horsbio vuycloﬂmyare arackedRfbrm a 5 or 6

d R7 th.the di t
mm@?fsé’ S pESRlETRE PEhettisrgta g Vhorhi i e s ¥kl o Phgsayrimidine of
forrmls (T) ﬁﬁﬂ wmtbm shiall @ftR{cdelis Iﬁﬂg%i’f Hefr6dy2Wik ring may be optionally
t hi eno d] pyri m di ny]
S“bStWPQQBIC@fDSnM@PﬁWMOEﬁ%l nyl , th| eno[ 3, 4-d] pyri m di nyl ,

pyfiﬁl ﬁﬁ[@ géﬂéﬂn&h{%g ?%ﬁmdﬁe Q)I vg,hlgﬁ Fhey are attached form a bicyclic ring

tetrahydr
selectsd oy Guihatoliaply tdrienay,2idefrtnidin], ﬂhich@ﬂzgﬂ-ﬂ}ﬂynﬁﬁdmyl 1H-

pyrazglols & fﬁ%}gg}t&‘ﬁaﬁ R gt P e yimidiny, 5,6.7,8-
e B b Gado L AP o 5.6.7,8-

tetrabydey- M%ﬁ@wﬂnﬂmﬂrraﬂdoﬁmrﬂn &3ig pidyniiciring magrbe optionally
d 4- d
substfiufs fn EbGh LORYS afwﬁﬁedﬁ rea e Ry g B el el >
d]pyrfmlamyms@s 7 Be@dls) th pwlﬂ]laum %r B,\Gf 7, 80t&A89akopyrido[3,4-
h_they are attac ed form ui nazol
fﬂpyrtlwda%p@y pe @ppomalin S@bﬁgmted 128 mg:rﬂqeg bg ﬁ(ﬂr‘pjw sehdctiidfyom RS,
t 'RG ﬁﬁ@ﬁ% g;legwﬁh Pﬂ?}%{ fﬂ'o which they are attached form quinazolinyl,

pyra
th1Enqﬁ,ﬂl-dipi/ﬁnﬁ’rmi}]lmﬂﬂm’[m—ﬂMiyrmﬁdﬂyWﬂﬁé]ﬁj[Bl 4S@Fﬁ1m1dmyl 1H-
2-dlpyrimdin

pyserfig L mSiing) or PiRUAoh P IesTTeRYpYS Aad aptsyein sridianipezoliny,
thm“"gg?. “gﬁfﬂﬂ”%l %hfenniﬁgy Bgﬂ%%ﬂ%gl %m)(gnalc}]g}ynmbd]? ttfed

pyrazolo[3 %—dﬂmmmﬂmybnepwdafamel]ﬁ&ﬂmdmyl may be optionally substituted on

carbon by one or more RY7.
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2005/ 049033 PCT/ 6B2004/ 004784 -17- 16 and R7 are
i ndependent|y sel ected from hydrogen, halo, nitro,
We yiad490%8hi no, d _6al kyl, N-(Cl-6alkyl)amni no,PC'I"J’C]?JOM"004784
NN- ( C16al | cyl ) 2ami no, N-(CI al cyl)carbanoyl ,
C _6al koxycar bonyl or heterocyclyl; wherein R6 and R7
i nﬂ%ﬁﬂw@ﬂt lindcpéndeatth selbdied frﬁﬁ)hyﬂﬁ) geﬁ,ﬂiail@, métrd, \eyano, amino,

clsaﬁw?gﬁq(é d on .car n@g%/ﬁﬂgapl)igr%{r;ma r aﬂgd@m@ rein
L EE 6 AL SR ot O b o

ophop;z]nly mbdhmdbnmﬁrbom yhonstortuixey Ral; end wheiheif shidriwtaodyclyl contains
b d b nb
NievBpisBy L EEpeeanner aniprely ¥pftedty T Beug sclegred fiom R
PY&d 1A e t@éetﬁéi'rvﬁﬂi fhe @;ﬁmxaﬂq@wmmtmcﬁmépla& RoRES fkm a 6

the resulting bicyclic fing % be further
membiefed catbeytic anges s 5 dred mmbaeé cterpsytlicoyegd Wbenelrmgid rngiis fused

to o e iEinie B e Bl dg b Bl s gl s Biibane ey

be fikthés dedetdlivddeicedsn thd WhelaiodiHaefi®iclic viak] dvigeia@aiddatticyclic ring
an -NH noiety that nitrogen may be optionally

or hezypaiclie fing aﬂﬂw optigrdiipsubiiitatedof cprembRone ORGJ%B Tramd whexein
SR e B A G i
byagrouﬁ}saabtmﬁlpn:a%f onyl ; vvhe;el n R6 and R7 n15

%)xfc{‘@ﬁ%‘a gD ERR SO OB RS, Gylvhng R7

N-(C'i e Findi p Jﬁﬂcyﬂ’)\éﬁfbﬁhgym QA ok Roang D WHEeMn RE@nd R’

attdc or 6 nenbered carbocyClic ring or 5,
mdemadmtkyoqf@htk oﬂlﬁwglawhe pplionaligisabstihned orscdrberety pac otymore R

c a‘?r c%?g %thfgor LP&P&P%%%? E%T\M] Vghlﬁggleg Qe attached forma 5 or

6 meﬁib%i‘eﬂﬁﬁfﬂo)tyclﬁi&ﬂﬁg drtHete@cyRlic giag R@Brddy s:Af €ind s filéEtoRB pyrimidine
20 R6_and R7 are |ndependently sel ected from hydro%en

of foppyla (B; anchvkarein spidgisghockelicréng ordiptameryclifting mayeherptionally
q;lig 17 propyl am no, i sopropyl am no,
SUbSt?{ela%hq{%%BrPg %ﬁl{@? N- pr opyl ami no,

N-Rt :Imd E:"aarb ardey hndanﬂpséieotyctﬁbimdmﬂtq gen, eﬂ]mxy,mmmbmo nitro,

crangy b HttaTBr o et boRblzdin é?ﬂ%rr‘i}wé?m‘é‘gch

e

e
ethoxysaibonpll, bytoxydaghanyl meatploting pyrogishing pr alpgmupfl,s‘elh@@néif and R’

. o f . R6 15,

eGP coribysr mPRPp SRR tintis o bthaPby bl 6! e RY and

wherteiﬁﬂ sﬁiatp[a rhtin prstrtb:' e dpzidnauj; oot R aitro gy @'dﬂlp%h‘lected from
1 I eno

5pyrazol 0[3 4 d] pyri md| nyl, thieno[3,4-d]pyrimdinyl,

Pyg Ig@a[ngl 0o tQ%&M%J W@@ﬁmﬁmﬁe gy ﬁgﬂ%ﬂ they are attached form a bicyclic

rahydro-p pyrim
ring Enleﬁ:teﬂ fBorh gjulmabylityd, thieno[@ - apJrictlidinyll thidiofd,b-dpynmidinyl, 1H-

' 5 6 7! 8- T . . e g . e e g
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyride[2,3-d]pyrimidinyl, 5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-dlpyrimidiny] ot 5.6,7,8-
tetrahydro-pyrido[3.4-d|pyrinudinyl; and wherein said bicyclic ring may be optionally

substituted on carbon by one or more R'; and wherein said 5,6,7,8-tetrahydro-pyrido{4,3-
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tetrabydro-pyrido[ 3, 4-d] pyri mdinyl; and wherein said

bicyclic ring may be optionally substituted on carbon

by one or nore R17; and wherein said

wa 2954833 et r ahydr o- pyri do[ 4,3 i WO 2005/ 04903BCT/GB2004/004784
PCT/ GB2004/ 004784 - 18 d] pyrBmi di nyl, 5;
6, 7, 8-tetrahydro- pyr|d0[2 3-d] pyri mdinyl or
tal. [33 i ! -

d]pyr'i_’tnﬁhngyl% &9 ﬁﬁwcﬁo ed 9 [3 d]??gg%cﬁﬁ% dFiscH, Ny teﬁ@bjrdﬂf—?yndoﬁ 4

opti onal’l’y’ subst’i t u y a group sel ec

d]pyrﬁmmm)ﬂ’meﬁenea:pﬂoﬁmlmiévsmmteépmnﬂ@man;byweum sdetedbfrom R

et ase BB SY RS kSt e REs tigey oY, B8 methy,

mcth?ﬁﬁhﬂ:?()é daqaalpm 1ghliox ﬂ@gembambﬁpmteﬂmxgzmb@w,l,
ereln an i nde ende f each ot her

etho&ymnbgmdmrbu@umbquﬂ cFara@drR depaedestly %P@h@ser may be
o Bagh T AR gy e L0 ok
t Mﬂtf&haléwﬁdﬂwr Iwiﬂﬂhepbxmﬁtﬁnem&ﬂipﬁ Hiekly paye atricHedv§drm

. thieno[ 3 rim.di nr
qumq@?hg}ﬁlo 9[34 T ﬁl}lpnq{?. 3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl,

1H- p%ﬂ%ﬁ%ﬁ%%ﬂ%ﬂﬂﬂfg%ﬁﬁdg{%gwpﬁ%ﬂ ang 'vﬁnerem said quinazolinyl,
thlﬂﬂbm%d@@ﬁﬂﬁdﬂi’bﬂﬂm[ﬂm‘ﬂpwmmﬂh@lﬁm F&’ﬁ’nmldﬁlﬂﬁk LE-1 H

S R T ek e e

' carbd%geoﬂ%]&md?@]?{ahd R7 are independently selected from

J ogen, fluoro, chloro, brono, nethyl, ethylam no,

p rE htidaR] are indepensiently ;@imt%ﬁ@w hydr@ndky@@»r%&m; bromo, methyl,

oo AR, P Aol R Y B it &7

. butoSbohil ﬁ@.dreuﬂﬂﬁ Focti g lhbimdbpeﬂdeﬁtlyomf ol ethBd fmay dbe offforalig substituted

R7 together with,the pyrimdine to which they are
on cagbqmalshens 9rdreEE Rytii nazol i nyl, thieno[ 3, 2-d] pyri mi di nyl,

t Eé 00 Rt P%&%Jr meﬁg @Hh@gf\l}zﬁicﬂﬂ@y%é b cBEd ¥drm

quxnwhnﬁomﬂanﬁfm-ﬂwmmm%Ithxem{a,Mpr:éiniﬂis}di thieno[3,4-d]pyrimidinyl,
llf-pg*}'l'%zgﬁ)ﬁ dia/ydr}"b‘éﬂy : eﬁgo):{ fzﬁmﬂégﬁ-gcff i ?Lﬂ%ﬁb‘i{]}ﬂmlﬁ isﬂglquinazolinyl,
thiendfd;2- ‘iﬁlﬁﬁﬁﬂlﬂ B tiftertH[ B} [d]Pilﬁ!thRﬁﬂlyl%leno[B 4-d]pyrimidinyl, 14- -

pyri 3-d] pyri m be opti onal y supsti'tuted
pyrazsio[3 ]bmnmtxi:n mépmnd r%demylaﬂW reropgiomally substituted on

ependen 15el ected from hydrogen, halo, nitro,
carbg nl%;"%l ‘%{8)‘& "Cl.6allcyl, N (C, .6al kyl)am no,

g R'Za(.rlﬁklﬂiﬁb hﬁ}dgi}é}fﬂﬁhﬂ? seﬁ%té&ﬁ‘oﬁﬂfbﬂd?ﬂ@ﬁﬂﬂm atyd, ,cyﬂf,ﬁad ag;no
a 0OoX r n or et eroc
Cr el BT pgIO, QLN Co AT ey () G oy

C. Gaﬁ#& Edrwhgg R&m%gfagln wWhbreRI RS B4d @fnﬁgﬁ@nﬁeﬂt@f@kéﬁ@ﬁhﬂ%mw be

terocy contal ns

optionaily mg:eat]tutﬂdwnbmrhmltb}omrﬁl drynea Bt;iand ety 1faa@r1:®tqmcyclyl contains

| ected. from R16 her with 16,
an -Nigromiet el RGP b SPGEALY SeheP BEh et Pl grom R
eSeT & W%Qéiﬁéf%wth@ 'p@'ﬁnﬁ&m@béncpfo v@hlaﬁfmy laffattached form a 6
heterocyclic ring whereéin said ring is fused
membered carboeyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fused
to the pyrimidine of formula (T); wherein the double bonds of the resulting bicyclic ring may
be further delocalised across the whole of the bicyclic ring; and wherein said ¢arbocyclic ring

or heterocyclic ring may be optionally substituted on carbon by one or more R and wherein



10

15

20

25

30

30 to the pyrimdine of fornula (1); wherein the
doubl e bonds of the resulting bicyclic ring may be
el ocal i sed across the whole of the b
w{’%('ém@ﬁg wherein said car bocgycl icring or b&XElpblbanoarss

het erocyclic ring may be op‘t ohal |y substituted on
carbon by one or nore R17; and wherein - --- ---- ---

if sad heteree)mlie ing eentains an -NH- moiety that nitrog 8R9 5L 0POGBAly substituted
PCT/ a/ 004 -19- if said heterocyclic ring

by a grgup5¢ rml ety that nitrogen may be optionally
SURHtik &a&&@a ﬁl%ﬁ lﬁlcg hgahfbx? elrfigb a8, Jan@gy '?Jﬁfrﬁ(ﬁ%ﬁlkyﬁzammo,

sel ected from hal roxy, am no COXY,

carbogysiyl or hgenoryalyl? arham R daﬂ}bbﬂzqmioyﬂﬂloﬁlﬂfiﬁ'@’ﬁ@ddﬁy@l?ﬂﬂ by one or

mord 2! Gl e B TP ML A P B BR: Bl ve
ophcﬁ)ﬁﬂf{ QmHSﬁhﬂédbsf\ﬂ"groﬁplsaEMteﬂ li@in R’ r ogen may be

tionally substituted ér oup sel ected.from R2D;
R‘ R i 18 selefted frap lﬁl%rﬁlhdl%l or 1661éipmlwl@m€]R 6ERK b gptionally

subsm?édedr{‘caﬁ;&weoﬁ%?&éﬂ‘m |y substituted on carbon by

is'’selected fromCl 6al kyl; 10
quxssded:ted:ﬁemmrsamy[;l 6al kanoyl ; R19 is sel ected

from.hal o, dr al | coxy or heterocyclyl; and
V\,th df ﬁ'ﬂF?tEEéP 1%9‘@?@33/0I yl contains an -NH noiety
th 19 {9 g&gwﬁoﬁ%@% 8k 00 Alaldbx Bpﬁ&tbfo%ga Eﬁ{d %rh%:ﬁyﬂsmd

ecte rom R2 is"selected fro
hetemsy@gmmlmb&fbdmw@rthﬂm@@gmmy bmtwnallmban@ted by a group

1 pe ently selected from hydrogen, hal o, Cl.6alkyl,
8¢ ecﬁ(‘cgﬁ l*cY1) ani no, N-(C _6alicYl)carbanoYl or

C] Rﬁﬁblgggafgl@ﬁ-b@lrmﬁﬂu@h%ai n R6 and R7 independently
ach other may be optionally substituted on carbon

byR?)nlé selectpdfremrilsallyl R6 and R7 together with the
5
DR PR e uttlplloibd PRI ol AIGLE O
N-(Ommcy!]l)ma; B-(Ci. guycyl}zzafba&@gﬂ b1oC . dakkopycarporgi;neherah R® and R’
f d wh b |
PR gk ofioh gy opBosib saRaiwed YS bon biidat opmore R

CagPRN YR OfdBeBElr WRE ﬁ:e%m]m@ b8hd 't Bich %1@%@ Qﬁzﬁﬂed form a 5 or

from hal o, hydroxy, carbocyclyl or heterocyclyl
6 mentteresi crarm;%lmmgm hetgproeynlialing véhebain said ting m)fuseétcubﬁ pyrimidine

er.ein. Jf s het ero
of tofpfEfs 81 YBEi o oAy ECHiSR B hherd Rt MBI Sobionatty
subs@fitddonpdarborshibsiel druhsrd ROY vhegti@up sel ected from R20;
R17.,4s selected fromhalo, Cl_6al kyl or Cl.6al koxy

whBi 'dib gelrated fram hsdo, Sy droapaparyocyeiyher hetaroRiP i wheEIR * may be
opho%ﬂ? BfostiutlPEcdRich bngIQB &Sm&%l].@egtaﬁg vitePdth i saﬁﬂjléféﬂmyclyl contains

an -NH- moiety that nitrogen may be optionally substimted by a group selected from R

R is selected from halo, Cy_alkyl or Cy.salkoxy; wherein RY may be optionally
substituied on carbon by one or more Rm;

R? is selected from C galkyl;

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

R* is selected from C;.galkyl.
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R19 is selected fromhal o, O _6al koxy or heterocyclyl;
wherein if said heterocyclyl 30 contains an -NH
noi ety that nitrogen may be optionally substituted by
WQ 284534f3del ected from R24; and R24 is sel ect BAT/AGBAMA4/004754
C] _6al kyl . WD 2005/ 049033 PgiF-GB2004/ 004784 -20 -6
and R7 are independently selected from hydrogen,
fl 7 r bLar ' :
it D Beprp b AP clebcl S D Ren, ARG S, B i,

e L et e
et e AT BTN HSPRRBRR OGP h e b0 -
ethoxg%#géxﬁﬂn%@% xeycﬁfb%hﬂ, Hm@mgﬁg, sl;ﬁﬁ'oﬁd sPgipearihly whkreg@RMand R

opt 1 onal tuted on carbon by one .
independemtly @f Rad otherdnaydbeesrsionakinsubsiiiutrsanzdarydn hyegnelns more R™; and

wer Rl 5 D b R e 9P 8 o

r'6. to which they are attached forma bicyclic ring
" sel ected from quinazolinyl, tbieno[3,2-d]pyrimdjnyl, . .
t hir®Seng RS tegathariwithdhe pymmidine tpgvhich they are attached form a bicyclic

. - i 1 1 | i _ . . -
sing G RAGSh AU Y ol By R O R i, 172
pyraAORs SEUIBmy aioho3 Ap hprido2.3-pyimidiny, 56,5

, 0, /f,o-1Lelra ar O- rao , O- r-m or. ...
tetraty 5o ARV bt ROt LAY ity or 5.6.7,8-

B R R e R bl S T o e AT
substitatied of c6rbdnSytoat oamedy B pyrd whirdinsaidd].py/i5-ieiraiysiye-pyrido[4,3-

5 6, 7,8:tefyah - pyri. dal.2,3- d] pyri.m di .
alpydinitinlos. bl By ar o BRIy iR e S €Y Beaabvcro-prridol3 4-
dlpyrRidi8 ahdyyb hhll}%x@&it&fédﬁint]ﬁﬁ@%ﬂ Hya grogp edlgcteirentie'd,

from'R18; 5 is selected fromfluoro, hydroxy,

ark Rds sedectrsidyom dluazs, hydany.eninprahgny, dinpihyleming; phroyl,

i.perazinyl-_gr r i Bi .
oyerofiiSh Mo iaflor BB Aot T by BBl bstinyeg.on carbon
by ot e ReT; nd avl@rai. fd piperayinyirapmy be optivnadiyahbstituted on nitrogen

substituted on pitrogen by a group selected from R20;
by a gyumrsdesisd 8PERt ed from fl uoro, chloro, nethyl,

h : ' oxy; wherein RY
opk T Sl LR Ron LR Ko Bl lhon ok phpongy
may B bpticnatly kelstitded eroearbet by bne orRasreiR sel ect ed from

acefsyl ; 9.1Ls selected fromfluoro, hydroxy, nethoxy,

pi gﬂ%ﬁl%qﬁﬂ?ﬁ%ﬁﬁdi nyl or 25 norpholino; and

Whehed seisdd PinreiRestgEi nyl may be optional |y substituted

on nitrogen by a group selected fromR24; R20 is

seRéds sdeatedirpmdluey, hydiey, methexy direseziayls paralidahor .

morpholino; and wherein said piperazinyl may be optionally substitnted on nitrogen by a

gronp selected from R**;

R* is selected from methyl; and

R* is selected from methyl.

R® and R7 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

on carbon by one or more RIS;
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R6 and R7 are independently selected from hydrogen,
fluoro, chloro, brono, nethyl, 30 ethylam no,

I no, N-(ethyl)carbanoyl, nethoxycarbo
w@%ﬂ'g%ﬁg}r bonyl or butoxycarbonyl; wherein %Féfh&‘]?-g?}]ﬂﬂm?m
i ndependently of each ot herzlfray be optionally
substituted on carbon by one or nore R15; WO
2@93)5 AMOR3 R g BXEE WM}&MM toa.wﬂlicltjthemeaﬁt@cm form

auinsgg o en 3 PR Fogrbr2 AR msd B3 - lewgpicinyt
1H—p}&‘&(ﬁ6]fr3az o]I% %fi’dﬁﬁj*lrﬂr‘i’jrylﬂ)rzlnb[z 3- B}p%ﬁﬂﬁ&nﬂl‘ e Py téand buinazolinyl,
thlenc@,rzrcﬂpmﬁlmmg;umnf d]pyﬁnadmﬁqmi:m[ﬁﬁﬁpwmldmyl 1H-

ey SR gy bR IPRLIAA B ponatly srpptted on
carboz b} oRe BY feZOR B[ Fhédretl] pyrl m di nyl or

pyr do[ 2, 3-d] pyrimdin be optiaonally stltuted
klﬁa"ﬂbéwdkébﬂbﬂbﬂl‘@rh PEY. I vnylmawwlmﬂwléﬁﬁm Q& pggholino;

Whﬂl’%l)‘l/ %m i l ul ny J]n\éﬂgg' U#Q(? Hﬂ lca.r V\Eﬁ Bg E)ﬁl.z?gxébre R!®: and wherein if said

plpe:rﬁﬁ.tlﬂ@ﬂﬁhiﬂ afi WS nﬂdﬁtﬁ th=t mtc::geh ameythe opHienalty mbstetuﬂagny a group
and vvhe; ein if said piperazinyl contains an -NH
selects@ M/ Ri hat nitrogen may be optional |y substituted by

a v %Us%lecheg R Aebedc y]PB l, BdtRok or%&f@t Qhefei®R” may be

fI'uoro I"oro, meth msth or ethoxy, wherein R17
optiomaly sinbsntuueﬂlonrmaﬁoybywmstormmeﬂ ®n carbon by one or

ect ed fromnethyl; R19 is sel ected
MsfﬁeEFSFEEZﬁD pi perazinyl, pyrrolidinyl or

m:RlB Rodeldafid ﬂ‘hﬁﬁﬂﬁbfb mbﬁ:dxsr ﬁl@bﬂzﬂYPﬁﬁ@ﬂhdwjd @ @rphdiino; wherein
an - NHH rmletythat nitro eotlonall

if said piperazinyl eentyns an P@szmetjoﬂ:@t g@qogeway ﬁeaﬁl@aﬂaﬁab%wgd bya

thyl. R6 and R7 are independently
goups%ql%ciﬁdggmﬁromaﬁ?drogen, chloro, brono or propyl am no;
WET @ deldofedasin Rethyldependent |y of each other may be

optd onally substltu ed_on rbnb 2 or nor e .
RiES Cégl&rc Pm%)r%ca)ylammo,

af\ﬂzﬂ%r"’é? dpgendratleq "ectf?
wher g{‘ eﬂbﬁ&hﬁlﬂ f Bach dﬁl&'r%% Eeooﬁﬂﬁhﬂﬁ( idﬂﬁﬁtuﬂ{cﬁm carbon by
t ac

azol 1 nyl is sel écted from
one olnaicme; as balzgted Emimlydr@y; 6al koxy,

(@rrégwﬁ%a'%éf#%% o7 52 i F RSN W RS

qumﬁgﬁ@ﬂocycl yl; wherein RLO may be optionally
sub§t|tut ed on carbon by one or nore_R19; and wherein
i fRS a4 selastaddiern faaloy hydrony.arrhoxsaminp Cralkery. t hat

N,N@fé (?@%?n%lnﬁ% r# & %Qﬁéﬁeﬂ:ﬁinoyf\fs(wf %’z{lk);l)gaﬂﬁnwl a group
N, N-(Cy_galkyl),carbamoyl or heterocyclyl; whexein R' may be optionally substituted on
carbon by one or more R'?; and wherein if said heterocyclyl contains an -NH- moiety that
pifrogen may be optionally substituied by a group selected from R%,

R is selected from hydroxy, carboxy, Ci.salkoxy, N,N-(C,¢alkylamino 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 fluoro, hydroxy, carboxy, amino, methoxy, dimethylamino, N-

methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
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R10 is sel ected from hydroxy, carboxy, Cl.6al koxy,
N, N-(d 6allcyl)2am no or heterocyclyl; wherein R10
may be optionally substituted on carbon by one or nore
WREMSA4HE3 30 wherein if said heterocyclyl conPaTiGE2604/004784
-NH noiety that nitrogen na32be optionally
substituted by a group selected fromR20. R10 is
N, N-9ghabyRerbhi@ 2l |-Rherein R
ot Byl n%‘]fkéfﬂaﬁéwf@%?ﬁg?‘?ﬁﬂé%ﬁﬁ“’?ﬁ% grein R may be

optiepadly gnbstiteied oncarbemby cae trmmone R ;\aneltvw;drmanbmcbyﬂppramyl contains

o R P PIEs b RS OF oo oA 1 BRietod y 2 sspmelestedfrom R
or RHbig pﬁed:te@ Gom iRy cArb By TaNethecy, mhbm?ﬁhﬂdh lammo

bstituted on carbon by one or nore erein

' dlcﬂwr A0 PYBT M e Az oamrEphalinyl; M‘hﬁrm Be?aynay happnonally

R o B Bl ooty

sub snmtdnla)wmn'nga‘;tﬁwa/ grobip BElbdtyd fdveR Ty | ami no,
rrolldlnyl pi per azi nyl or

ﬁ H% P@%ﬁr}%ﬁg BomdireryRead %w peEhosRys Nopghyl-ethylamino,
dwth%!htﬂﬁhb IeRaRng ??Lg%i’a %r Ao Sﬁ% u : eg@:g'rb%' optionally

sai d plpera2|ny tiona y
substutadametatinn by epecumcre c,taadi wihersm ﬂi@pmmﬁmyis nfig(be opashally

b N- et hyl - N- et hyl
e e R e v S

rmRHh@lselemaiﬁwiﬁejyefdi R10 may be optionally 10
supstityted on car bon by one or nore R19; and wherei 0

s aRd 1=§>ﬁf‘d%qt%@zfrﬁ%haleaw@exnmarhmaclwor hetiystyiclyls wherein R" may be

‘ optlo?hlymﬁﬁﬁgr o ¢ %&@ﬂ%f gcﬁﬁatlﬁmry Hv%méem ai'ﬁot;gyérocycfyq contains

an l\ﬁamomysctﬂm nitrogdvahey b@gmioﬁally whigstiaiie] RS gty sBRcted from R,

%jsonal @?ﬁs bstjtuted, on carbon by one or nore R19,
OF: idrors.Rieey), PaEHZEIYhPyrroBdiag] ongaprpholino;

wherBRIFEt ﬁlﬂﬁ(%topﬁbﬁzﬂ@‘lﬁﬁstﬁ&%d ke cﬁ\%%hm %or b gﬁlﬂﬂ; W F i if said

a group sel ected fromR2 I's”selecte
piperpzingapntainsiino NH- mlevﬁbmvosﬂnpnmhﬂ optiopalpy sutetitutid byl a group
selecf%ﬁﬂ%?ﬁ boliino; wherein R5 may be optionally

b ted on carbon by one or nore R19; and wherein

| RS @ ghlechiddiesa nhly C; GORA i 03 ARoxyNherdh RFMnE.}hﬁé optionally
nitrogen may be optionally substituted by a gr

substifwied op sarbon bt one O R K7 i sel ect ed from hal o
Clp164] doydet rﬁcﬂnﬂﬁ@%&‘% 10, MSLR! in n@rli E{l be %ﬁlﬁrﬁlnﬁlﬂ %ay be

substituted on car V' one
optiosallyeubstitufed om dithenby one ot afope RFet hyl , met hoxy or

o DO RO ki, ReD 1o sl cted from
CIR28 @ deWdcted from rethyl.

R* is selected from halo, Cy.alkoxy or heterocyelyl; 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 containg an -NH- moiety that nitrogen may be optionally substitnted by a
group selected from R™.

R is selected from hydroxy or C,.calkoxy.

R' is selected from hydroxy or methoxy.
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25 R20 is selected fromnethyl. R19 is selected from
hal o, C . 6al koxy or heterocyclyl; wherein if said
ﬁzt}ero‘c%clyl contains an -NH noiety that nitro%en
Wl 8% bt i onal 1y substituted by a group sel ebtHGBR4P4784

R24. R19 is selected from fl7ioro, nethoxy,
pi perazinyl, pyrrolidinyl or norpholino; wherein 30
i fR¥ as sklgsiqebliremiChytlkgbnt ai ns an -NH noi ety that
nit40ge b i;onal |y substituted by a group
s e&gﬁﬂwﬁ?@&ﬂlg i s selected from hydroxy or
Cpéadeaxy. R19 is selected from hydroxy or mnethoxy.
WO 2005/ 049033 PCT/ GB2004/ 004784 -23- R24 is selected
from0C _6al kyl. R24 is selected fromnethyl. nOorl.
n=0_, 5 nl. Therefore in a further aspect of the
inver}fi on there is provided a conpound of fornmula (1)
( ashdebicihedfufhercispect b vie) inwkeioaithere & provided acompound of formmla
bond; Ring.Cjs carbocyclyl or heterocyclyl; 10 R is

(1) (as@epigted hersip ARIRFY VOGS C1. 6al kyl, Cz_6al | coxy,

N, R4 ir@&'bloﬁ?;l )2am no, O _6alkyl S(O, wherein ais O

or carbocyclyl’; wherein Rl nay be optionally

s URBizi @ isteatboopclybartetotyelydne or nore R8; R2 is

S B e e M Kot i A Eu o 87 AR St
C1s38/18@)Sdnbretn Rl & caﬂ::ldcf,rél?rll; ?&cﬁ:@rﬁ RY mag e Gptibadltycksytituted on

erei'n R3 may, be optiona substituted on carbon by
carbernby ome oroperel®’2; R4 is hydrogen; RS is hydrogen or

opi,t | i t d | : i i), i bon b

SO BBloklta AT A U BR E ey BOG oLy SfBREL B0 Bicbon by

one @ﬁ:doxBR‘&re i ndependently sel ected from hydrogen, hal o,
nityo,

N, R @@%@H%mﬂ? Q&pﬂgp,c @%@éﬁéﬁp&%@;@ﬁ%ﬁ I}\ﬁ%ia{;‘ Be optionally

o1 F@ad | Rpeterocyclyl; wherein R6 and IC

t «%1?6% tﬂ% 4 )

Subsl n epéin ent 3 0 ea{% other may be optionally
suRS{sitydrestnpn car bon by one or nore R15; and wherein

' % h%d?%cg o2 ﬁéu}/allly%gggtl%tg& Cj.galkyl; wherein said optional substituents

are selected from one or more R*;

R® and R are independently selected from hydrogen, halo, nitro, cyano, amino,
Cr.galkyl, N-(Cy_ealkyl)arnino, N,N-(Cisalkyl)y;amino, N{Cysalkyl)carbamoyl,
Ci.salkoxycarbonyl 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 RS

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
io the pyrimidine of formula (¥); wherein the double bonds of the resulting bicyclic ring may
be further delocalised across the whole of the bicyelic 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'%;

R® is selected from halo or carbocyclyl:
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an -Nl11- noiety that nitrogen may be optionally
substituted by a group selected fromR1l6; 25 or R6 and
ether with the pyrimdine bond to which they are
w@??“%@gg@épform a 6 nenbered carbocyclic ring %‘FT’Q%EO%/P‘]”S“
6 membered heterocyclic ring4wherein said ring is
fused to the pyrimdine of fornmula (1); wherein the
d ®fBliseseherdSrah hilbehydesx), chibgxiniamind,i@.calkngy,may  be
further delocalised acr.oss_the | e.of the bicyclic
NG B Lot Rca D by MR RTEAG oY by
- t@kﬁﬁ . | GY5h BB, Ophdemar P YoaSHRDptibHIBue&ituted on
MN@\?G 0 %&Hgﬁgy%é}%ﬁorecﬁﬁ‘}’; 1Ealmrgﬁv\,'nereal‘j}n g)g i f E’gbi d |
carbondtyameay chdre RF; agd wheein if saidheteNByclybeettying amtNH- moiety that

nitroggy Y ErontAl Ry d e sttt Bhm Al "o
C B RCetdcidd froMPnRIBO5/ 049033 PCT/ GB2004/ 004784 - 24 RI

is 1s(_el ected from hal o, hydroxy, carboxy, am no,
CIR'6 a4 seboejed fram Ryduokys6al kyl ) 2ani no, O . 6al kanoy! ani no,

ot ertgerot A HREB IR b R R S PR ey

carbRPelyCarRadobxLNwhaeinRF enadfli; opaiodalyhebatitntet fonsaitdn by one or
heterocyclyl contains an -N 4. noiety.that 5 nitrogen

morerRiy; a5 Vet Haeid heserpeiciyl sortaing in NG supiety hat Sitiepep muy be

opif{l s BieydidaEhes) Sddipmpatin R 1< selected from
CrBas Mdﬁbﬂ%@ﬂcﬁal | cyl) 2anmi no, carbocyclyl or
b 26 talteet St Calon Gty S L 6FLEo D SRR R g gcptionally

substiRUnEatfon 7 dhe BEEREORYEI yI contains an NH noi ety
that nitrogen may be optionally substituted by a

gr]&ﬁriT %@mﬂmﬂi{m; RIG is selected from
Cl - R17.] Car e
R85t 8, OGS S5 AT AP i

heterBeRSflicobfa@ a@PNER mitéty vat @iteogen nimyrte dptidnallbsubbtBuicd by a group
sel ected, from Cy6al | canoyl; R19 is selected from hal o,
selectpddf@R ;A _6al koxy or heterocyclyl; and wherein if
Saghm : f Ly atains an -NH noi ety that
ni résggbgécﬁr%cgﬁ%%%ﬁ%ll hal |y substituted by a group
seR¥dt sledtedfio®T) salRPDand sel ected from CL. 6al kyl ; 20
R24 is selected fromCl.6al kyl; and wu=0orl. or a
pharfedut i cal |y acceptabl e salt thereof; with the

or a paP¥hSRENBL ace@tsh1E MPAURLL S not

with the proviso that said compound is not:

5.bromo-N*-(5-methyl-1H-pyrazol-3-y1)-N*-[ 1-(2-pyridinyl}propyl] -2,4-pyrimidinediamine;
5-chloro-N*-(5-methyl- 1H-pyrazol-3-y)-N>-[1-(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
5-bromo-N?-[ 1-(3-methyl-5-isoxazolyl)ethyl]-N*-(5-methyi-1 H-pyrazol-3-yl)-2,4-
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-y1)-N*-[ 1-(3-pyridiny])propyl]-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-br0m0uN4—(5-meﬂ1yl-1H-pyrazol—3-y1)—N2~[1—(3~pyridiny1)cthyl]—2,4—pyrimidinediamjne; or
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5-brorm-N4-(5-rrethyI -1l -pyrazol -3-yl)-N2-[1-(2-pyridin
yI )propyl]-2,4-pyrimdinedi am ne; 25
chIoroN4(5 met hyl -1 Hpyrazol - 3-y1) - N2[1N§ /pr|d|
WRHMISHIIRT | | - 2, 4- pyri ni di nedi ani ne; ~ 5- br ono- CT GB2004/004784

1- (3-met hyl - 5-i soxazol yl ) et-2l-] - N4- (5- et hyl -
H pyrazol -3-yl)-2,4- pyrimdi nedi am ne; 5-chl oro N2- [

5-brcﬂ:nc( W@Jcﬂeﬁﬁaﬂ BPaedls- yl))p@t v} ghz/h pYrimidinediamine.
Z -2, 4- rimdine |amne
?aﬁarm A t%ffpmt oFthsyreengipn theye Js-pupviflgd g goppeundi of formula

I Lﬂ%ﬁ}fz nedi am ne;
® (a%_ %%E%?}g ?béyv@n%fvh%]leﬂ{ H pyrazol - 3-yl ) - N2- [
1- 1639@¢im'aﬂbmyd,) propyl]-2,4-pyrimdinedi am ne; 5-chl

1- ]¥‘§Ng:y‘§ a’f%?? Ylé%rhﬂ‘?fe}"l’oygﬁz:glyr |3my|d|) nglgl Eam ne;
S5-1rie Hﬁeé‘ﬂéd ﬁﬂ?fcﬁ‘«y%en_ ((3135&119/ .salko tMN ﬁclﬁ%ﬂg@aﬂm‘)’

razol
C saﬂwfﬁy(@amnleeremra 0 o2 0adbb OIS 3 PCT/ GBZOO4/ 004784 -25

11 o8 RIFF1Ee STE Atk o e beokionghtmb dnfell o catbon by

one or widrbBP® aspect of the invention there is provided a
congpound of formula, (1) (as depicted herein above)

M%rléﬁﬁﬁﬁﬁdﬁgmdlﬂé‘? ndEd oeralkoByRi ng C i s carbocycl vyl

lyl; RL is selected from hydrogen,
@Sf]g&gg 6al | coxy, NN-(Cl _6allcyl)2am no,

C\I@ab hydhﬁg@ ar ophtiensllynsubstitated @ kel hoeyeh ¥did op¥orla$ substituents
‘“3 gfiitred fromCl.6al kyl; wherein R2 may be optionally
are s PHO8H %A% Rbon by one or nore R10: 10 R3 is

SALABE! ohé QP R Horlhy SRELE SN 0 Bich®

hydr ogen; rrogen or opt on
N-{Cabal)rwio, Mﬁ“arﬁelﬂmn satbainayl tor EnalliisobstbonylewhsreiraR tand R’

inder QB Rnach Tt Rrl Rl tgio by one or more R

C.or 88lah€ RI togktheNwi®! thé pyrkotldh bR to which th ttached form a 5
N-(Cl . 6al kyl)carbanoyl or C 5al koxycérbo%?mamﬁcereel?]ma o

6 meperath grrhgey clin aas on Belstacyclisiringawhereimrseid nigyis fesed to the pyrimidine
of o3 (7 S B4R L B A S 3P o s Pl e R B BPicoatsy

subsﬂh&tecthncd:rbyn‘ayenabimefaad”j orma 5 or 6 menbered ,
zi{]boc:élc @ ri nquc; rocyclic ring wherein said
r fng'sissle FEYs 5500 drsalkosy. .8 (nsaikyDpminmer
hetcrd@i}@l&ﬁ hihesdh R CRRDBE Kgﬁéxﬁdl u‘fl{te@ﬁ‘% @&Bgﬁ( B% bffe b Iﬂgre roxy or

bé optlonall 20" sub tltu on car ne or
Cr- salmnw,, Whﬂf@ﬂsélswtlmtt‘mcryoh’ﬂ byutriox g -MHF hmm,ty that :mtrogen may be

optiofgity BEbE Y b0 Bt SRl B st 1 ¢t ed on ear bon by
ome’ QielapEee ﬁ%ﬁﬂhﬁﬁﬁxﬁ r

R" is selected from halo, hydroxy, catbocyclyl 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 R2%

R" is selected from halo, C;.¢alkyl or Cy_saikoxy; wherein R may be optionally
substituted on carbon by one or more R'%; wherein R' is selected from halo, C;.salkoxy or
heterocyclyl; wherein if said heterocyclyl contains an -NH- moiety that nifrogen may be
optionally substituted by a group selected from R?*;

R¥ is selected from C;.salkyl:
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A . bal koxy; and wherein if said heterocyclyl contains

an -NH noiety that nitrogen may be optionally

substituted by a group selected fromR~0; 25 Rl14 is
WQ200584M85 f r om hydroxy; R15 is sel ected from hREHGB2004/004784

hydr oxy, carbocyclyl or hei®gocyclyl; wherein RL5 may

be optionally substituted on carbon by one or nore

Ri@*m@él@ct\é@%ro @1”1?‘1‘*%9 het erocycl yl contains an
t ni

noi et rogen may be optionally
subs@onlgted by a group selected fromR20; R 7 is

el ect rom h 6a or C] _6al koxy; wherein
Orap%ﬁla B %hglsf‘ %laﬁ?f’substltut ed on carbon by one
with tBY p ms@ﬂﬂ%mdvm?ahﬁu&%ﬂ s selected from hal o,

Cl_6al | cox et erocycl yl; wherein if said

5-bromed| r@dmﬂhyl 1Gqyrazohs-yARN-(H(2-ppiidinyDpiapyl] Rid pyriaidinediamine;

oS R HARR [ SRR WS s By B B85 2 48kl @Boctamine;

Sy 0 IR s

5- chloaﬁaﬂ“rtson@thylﬂﬂwaaobm)rﬂcaﬂa-emwymewi R reriBKimediamine;

-cmog@ 1RFE@ ! meth¥i- 1 -pyREoRE SN2 [1-PRbyS@hH) GRATRE W S dBR b ammine;

-broﬁaWe(ﬁmé&yI—EH@rml~34yB—H§/-[h-z3}byﬂdmy]))ethﬂ]-[Z;Iﬂ—léﬁﬂxmxﬁmadlamme or
Il

s-brosfo 2 GPetol 14 Bkl SRS L2 Bt dimysthyih 2 pyrimigipedipmine.

gﬂ'héﬂ%f&@)ﬂ & fidtifer Eéﬂebﬂ'ﬂfqhé‘ﬁﬁghﬁdﬂ h€re is provided a compound of formuia

r ono- N4-
@D (askdﬁpwf%khﬂremglyp‘)&)mﬂm(s pyri di nyl)propyl]-2, 4-pyrimd
i nedi

n
et S5 et hyl -1 H pyr azol - 3-y1) - N2- [ 1 (3- pyri di

nRhﬁgOtE Qﬁyﬁdnyz ﬂﬁcm,rpyﬁdF}I igdialgl; ne;
5-¢hl oro- (5-ne H pyrazol - 3-yl pyri di

1-
niM }Feitﬂiﬁ'PFqifQOfahﬁ%OE?ﬁ: aetiad; oyl wepmpmf 1-*1cmtyE trif uoromethyl

oGBS Bk a0
dimetllanowp misthy{ thionatdyyloptbpyi;

Be e ek et Sl iyt Bipboin g, ftbotteny,
ammokﬂl?ﬂﬁf]tﬂn@ﬂl’mkﬁﬁétﬁyl' SRS HRYinESE lqoﬁﬁ&%ﬂﬁi 2t%fdi‘b’i}%thyﬁll)

(as depi ct €d hereéi n above ereln IS a direct

carboxysthyl, Zrdinmithyjamginosthyh drditt] Ylamwmﬂnylj wyiamigomethyl, 2-[N-methyl-N-

b0 Mgl 2SI O S L 2 .

mcﬂayweﬁﬁﬂmﬂ]@ﬂiymwm-hﬁmﬂyﬁth ARSaftiahey]eth1, QM- pr opoxy,
i sop ropox;/q sec- but oxy, i met hyl am no, nethylthio or

dimetyEATBRP YAy F> MOSPAAER Bl ZBHLAEY rylefind ohgi(1-methylpiperazin-
-yl)e{}b‘[,fll 1‘1‘.19fh9f@tﬂ§f}ﬂuxy9rlﬁ9ﬂ oxynet byl , carboxynet hyl ,

R? is selected from fluoro, nitro, trifluoromethyl or methoxy;

R"is hydrogen;

R’ is hydrogen, methyl or 2-hydroxyethyl:

R®and R are independently selected from hydrogen, fluore, 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 RS and R?

independently of each other may be optionally substituted on carbon by one or more R'®; and
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20 am uor net hyl, net hoxynet hyl, norpholinonethyl,
1- hydroxyet hyl, 2-hydroxyethyl, 1- carboxyethyl,
2- di met hyl am noet hyl , 2-di et hyl am noet hyl ,
W‘éé@{f‘é'ﬁ?ﬁa%net hyl, 2-[N-nmethyl - N PCT/GB2004/004784

(2- met hoxyet hyl ) ar ni no] et hyH27 2- [ N- net hyl -
(2- hydroxyethyl)anino]ethyl, 2- (N- net hyl car banoyl )

whex@ﬁfmkd g @%ﬂ/ glsﬁmﬁh@ar@y_ bﬂﬁtﬁv&vbya%rddﬁ, shkected from
di met hy carbanD nor phol i noet

R 2 pyrrolidin-1- erthyI or 2-(1-nethy|p|pera2|n-

1{,#6?1:{%[% toé?ﬂ;r?e WIH%&{&%X %% ﬂv)ﬂ*ch tﬁ% Elr? %ﬁ&!h%ﬁtﬁ%gﬂ a bicyclic

ring Ealdﬁaﬂﬁmn qlaﬁlazaxﬁw Cthﬁﬂ@l['!s.,z mh:vj:hdmyl ﬂnEndEI Gxi]pjnﬁmidmyﬂiﬂﬂ-
and R7 are |ndependently sel ected from h3ydro

pyrmliz{ésf’od]my Eienph3. Al pymsmidinyd, ypdak: Q]ﬁYﬁIBﬂdeI 5,6,7.8-
tah
: sop gtl @ 3- gﬂé?fﬂngtﬂnn)éle%yr éﬁﬁt&ﬂy%grﬁﬁ\%% Bﬁjynmldmyl or 5,6,7,8-
tcﬁahﬁirhmﬂb[ﬁmﬂpiyﬁmdmyl M tvhydeiresaiibivioydlic ring may be optionally

subsGheck o denron %ﬁear%taq(%ﬁ K R Shsisini g SGRDY froreyridold -
d]pyﬁﬂﬁldlﬁgl 5 gdeR %%ﬁdﬂ?ﬁﬁﬁ]ﬂ&ﬁﬁﬂmﬁ}?& fb@ 7@&3\1’%@1‘6 Yyrido[3,4-

ubstifuted on carbon by one or noreé 18,
ﬂpyﬁmﬁnﬁ@%‘@e mTphaiky &ﬂ:ﬂsnnmw«&nmtrogah lwh@ gmup selgictgd from R'%;

pi per.azin |onaII tit nitroge
R ity o). BB, ERESA
pyl‘rdlddnliylt ﬁiﬁerﬁﬁﬁjﬂrdiln@cbrﬂﬁoﬁﬁb W]jefdin Rﬁaﬁaﬁb@oﬁidn@njﬂ eabstinf#d én carbon
bi cyclic ,,ring sel ected from quinazoliny

by oxRIRRIER 2B FYherein atidpipeTazn wﬂaeyp@m@lm Fbatitwiad on nitrogen

B, 4-d] pyrimdinyl,
bya#ﬁc‘ﬂg%e é{eg Si i%yh m di nyl, pyri do[ 2, 3-d] pyrimidinyl,
5, R”ﬁs geledtet frainymkethylpyr i do[ 4, 3- d] pyri mi di nyI

B EASTIE TR N1 L ———

15ahsk *EﬁtEd/Sﬁ t&rbbh BY of®Yr Rero@®i onal |y
may%%gtﬁ?%u?ed gn carbon by gr?e o:F rr%re R17; and wherein

saRdl i5 sdectediomtacetylidr o- pyri do[ 4, 3- d] pyrl rri di nyl,
5,897, 8-tetrah 0- pyri,do 3 yrlmd
5 B8 B B ah S ety st T gty ope
mor;ﬂi@hh&%ﬂ'%e@éiﬁ §4ill et #Hﬂgﬁanﬂw aubgfiitd delieciahy a
fromRlL i s selected fromfluoro, hydroxy,
gfouaﬁﬁﬂﬁ@ﬁ‘dﬂpﬂt&ya di met hyl ami no, phenyl, pyrrolidinyl,
8 ol i no; wherein R15 may be
égg%l%b%ﬁg%@%tﬂ éd on carbon by one or nore R19;
anEElethEmmmmraZ| nyl may be optionally
substltut ed on nitrogen by a group selected from R20;
150 R%5 S sel ected from net hyl; R17 17 is selected
oraévh ééu‘ﬁeﬁlﬂ(ac\éﬁ{) i&ble 3R hekeor et hoxy et hoxy or propoxy;

ereln e optlonally substituted on carbon by
with ¢lmeprovisotirag szmi gompound is not:

5 ~br0m0—N4—(5—meﬂ1y1- 1H-pyrazol-3 -yl)-Nz- [1-(2-pyridinyl}propyl]-2,4-pyrimidinediamine;

5-chloro-N*-(5-methyl- 1 H-pyrazol-3 -yl)-Nz-[ 1~(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
5-bromo-N*-(5-methyl-1H-pyrazol-3-y})-N>[1-(3-pyridinyl)propyl]-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-y1)-N*-{1-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine;
5-bromo-N*-(5-methyl-1H-pyrazol-3-y1)-N-[1-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; or
5-bromo-N*-(5-methyl-1H-pyrazol-3-y)-N-[1-(2-pyridinyDethyl]- 2, 4-pyrimidinediamine.



10

15

20

25

30

R18 is selected fromacetyl; RL9 is selected from
fluoro, hydroxy, nethoxy, piperazinyl, pyrrolidinyl or
r l'ino; and wherein said piperazinyl
Wog?@ﬁgﬁgy substituted on nitrogen by a grogigc\f'r}%‘f?.zoowoowm
selected fromR24; R20 is sel¥ected from net hyl; Rz24
is selected fromnethyl; n=0orl; 25 or a
phaherefoeuimiaciirther aspect i e ievardion thdve isspbyidediatchmpband of formula

rQvi hat _,sai onpound is not:
® (%' 18‘%@-"&%”(@“#8??@‘?&% pyrazol - 3-yl ) - N2- [ 1- (2- pyri din
yl Qs @iredt baadt- pyri m di nedi am ne; 5-chloro-N 4
-(5-methyl - | Hpyrazol-3-yl)-N2-[ |
- (Bingyr isarbanylop a1y 2, 4- pyri m di nedi ani ne;
5-pr - -1 H azQk-.3-vl)-N2-[ 1-(.3- i.din
1 R SEea 5T N e, o] 360 b mbold) diieBy ot
methyhbiblop cgeldfrotd: met hyl - | H pyrazol - 3-yl ) - N2-[ 1- ( 3- pyri di
ny )fropgk&l- 2, 4- pyri m_di nedi am ne; g .
5-Rhis geisctreh fromumatprl, ethyliopiserenyl; Wherejn Rpmpy be optionally
a3 e [0V - 2194- pyri m di nedi am ne;
Subs%mﬁ%l@h%%g:oﬁﬁ&? pyrazol -3-yl)-N2-[1-(3-pyridin
y| Bitis Isglkdted frompfjudrn; mitm ed npthiong;  or
5-bronoLN4- (5-nmet hyl -1 H pyrazol -3-yl)-N2-[I-(2-pyridin
yI N ERYARESEA- pyri ni di nedi ani ne.

- 'Riishydrogeﬁ or 2-hydroxs eth%l'- """""" - --------- WO
2005/ 049033 POr] 2004/ 004784 -28- Therefore in a
f Ukt #ER gspasiepaidentie s¢legiehfrombydtogen, fiwrpralirdghtomo, methyl,

T N R
butotyedonPl: wheretn I aridsR Smkesdndehtfyr sfoakly Sthegmiay beephdtally substituted

ethyl, t-butyl, ,methoxy, dinmethylamno, nethylthio or
on CBEW%?Q?WF‘}OT@IHS sel ected from nmethyl, ethyl or

. ' 7 , ti _ . q
or e AT (EBICE ot Ve B En LR e axMaRbed M
quins(r:]zbljmylpﬂaimbﬁgi'lz}dmygimﬂmWmd[ﬂ,BRl{lp}:ﬁnh&@ﬂp@&mp[%dﬂ@rﬁmidmyl,
r.0 r 2-.hydroxyet . . ar.e e .
H e S B e R iy LR Sl o lparagion’s sl qoeerin e4f grigazolinyl
ﬁenb@@%p Rdhy 1, thiaiol[mbaﬂpﬁanidmymw@ﬁaqsﬂpd]p%midm 1, 1H-
(ethb car banoyl, met hoXycarbonyl, et hoxycar bonyl ~or

y rbar
pyrazolal 4y pyrboiny) Omm@fi[a,?ﬂﬁpmi':éwl impyeyserpdionsally subktituted on

t yi.be optionally substituted 15 on carbon.
oarb 5 B oD HlopTRY: At

R is sclected from hydroxy, carboxy, methoxy, N-methyl-N-ethylamino,
diethylamino, pyrrolidin-1-yl, piperazin-1-y1 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 nifrogen 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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or R6 and R7 together with the pyrimdine to which

they are attached form qui nazolinyl,

t hi eno[ 3, 2-d] pyrimi dinyl, thieno[2,3-djpyrimdinyl,
W‘@)ﬁp(@ﬁ@ﬂg34 d] pyri mi di nyl, PCT/GB2004/004784

113- pyrazol o[ 3, 4-d] pyri m di-2¢l- or

pyrl do[ 2, 3-d] pyri m di nyl; and wherein said

t Hipitblidin 1or mo holmo, wherein
t hi eno%%écgéddﬁr Dy fmog@%éh&yd# enoﬁg E’W i Y

pyrim di nyl ]bpyrlm i nyl,
if said pipkr2inyd yortaiob of NH- djopaty thei mtqugtn By be optionally substituted by a

r.ido hpyrimdinyl may be optionally substituted
ﬂoulg%ﬂle‘&%éégﬁ y one or nore R17; R10 is selected from

hyﬁ%quele@@{@@ﬂmm%qt hoxy, N-methyl-N-ethyl am no,
|e§ ylam no, pyrro | din-1- yl, piperazin-1-yl or
moRPhinsdlented fwraimestaylR10 nay be optional |y substit ut ed
on cz)r bcin by one or nore hydroxy or methoxy; and

% '2ai d pi perazinyl may 25 be optionally

or a héehti&ﬁl?;ﬂ:ﬂe ile egethefiyyfa group sel ected from R20;
is selected fromf]uoro, hydro

pi B@ﬁﬁﬂ%@uﬂsﬁ FIPGOYWWUIB}S Cﬁﬁﬁa}gﬁé ] Fﬂg‘girl]l?q,ﬁg} AE As Bflows. Such
valu%% nlgsgh' \Qﬁ'&l: I%ﬂﬂﬁ‘tt%' it S GhE BERARRY cRRRs &F erﬂl’ﬂfcﬁments

wher el n 8 sald "~ piperazinyl confains an -
dcfnﬁﬂlhetembtefme onhéremgier. rmy be optionally substituted by

rou sel ctedfro 0 R17 is sel] ected
cifopaf e SormRit e Fiskont Sy oBroL iSRS SaAEpaRR Barine
formﬁﬁyaéa%s QL AR WG HRS istMa@@lc@Boﬂcﬁr bon” by one or
R19; WD 2005/ 049033 PCT/ GB20Q4/ 004784 -29 R19 is

s ehnem:t atditionehernbediment the pressny imvsppeR pEvitles @ compound having a

i.din rein if said
fomﬁ?/p@aé‘ el d@ﬁ ‘F%‘%lendg&& x\%ﬁi ety that nitrogen may
berros addﬁtaidayexﬁbmﬁiﬂehme grebant amregtiauprowﬁiae atcerhpbumhhaving a

R24; Rep is selectedfrqmrrethy ER24is sel ect ed
fomm}a{ﬁq)@trmqeda pregsharendt 16 Cppraeloalialiti cal Iy acceptabl e -

Ao 8 A O 3t e

ornu uch val ues
fonmmy(lﬂeas mec&t&d ahlmrwha‘pmr fs HAEE)OW, tG(=0N @i, OfeO)NHCHa,

oS e bR K dRa, rraRERs, bR, or Coatiy

opﬁcﬁ'ﬂﬁ? dinveAled 8n ROS eﬂ'ﬂomv ANTHN,, RE@NcHEs 0d Cs QR WpHonally

ng a fornula a) asrec:lted above wherein Ajis a
subsiititeteith betenpeyela on .wmm p@tnmallﬁ FestrHehwith hetepreyslent

' n ent Iﬁt&%&g g&f’ %P@T%gB @ﬁh%yﬁovuﬁe& %h%o{lﬁ@ﬂaving a

fom@cwm)lmadneﬂmb@@h@mm&as F;esmu Cfyent i on provi des a
conpound having a,_ formula (la) as remtgd above
wh & & gldijonal e@got@m’f he lp;gfpnt mvcntmn provides a compound having a

formula (Ta) 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’ is H.

In an additional embodiment the present invention provides a compound having a
formula (1a) as recited above wherein. R® is H, ¥, Cl, Br, I, CFs, Cy. alkyl, OCy.¢alkyl, or
C(=0)OC salkyl.

In an additional embodiment the present invention provides a compound having a
formula (Ia) as recited above wherein. R7 is H, F, CI, Br, I, CF3, C1s alkyl, OCy.¢alkyl, or
C(=0)0C, salkyl.
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In an additional enbodi nent the present invention
provi des a corrpound having a fornula (la) as recited
rein R is -C(=O OH, -C(=0 OCH3, C( Hgi&,

wé%@)ﬁ% ﬁ(% 13)2, -C(=0 NHSRGHB, (=0 NHS@CFSQ:H 4/004784

C(=0 NHSO2Ph, or C 4al kyl 2070ptionally substituted

Wth ---QH, -NICH3, -N(CH3)2, heterocycle or

c2 Iman pdditionsl prmbadimpnt thepsesertipetian PR AdsE crponad baving a

fomﬁa Q%s%m%tdbgﬁﬁvb&eﬁnu@&wﬂ ﬁ%ﬂbﬂ&nﬁﬁ &E{P& ¥fLE phé-ngfl which is

t1onal fresent 1 nven

opﬁmadiylsdmnued: withdf,) i, Blﬂ/l(nga&yl 1007 opallkgl OCa)allaﬁD(EIal t ed
Br, 1, .CF3.

i eﬁﬁ%ﬁ?%}w’f T@iﬁ@%eﬁﬁ%fé@mﬂtﬁﬂwé%ﬂ&%??nwv%éa‘ang d

[ |4 56,
fo%%@a@%ﬂ:ﬁ@v%wb%ﬁt {8 S Bl R S fmber

heteraarematiedifig hiavirg at dsrstatieramogentre ope elfirtatomyten nb amore than 2

roy ound havi la) as recited
nite 3R YRR 2 RRAORE OB HFPkah ot BB E b odi ment ¢ he

Pr @s&nkddifiorei bdnBodiRicavihe @&samtiﬁmuﬂ grm&ésrag:oanpound having a

formula (1s) as recited above wherein. R6 H F, d,

fornpla (I) asergtedgbowe wherpin R Goyl, kamc@ga]bmabpn f@-g:l a fused 6-membered

hetefdarodict F%&alv%ﬂg at Iéagt GHe dﬁgg% 09 %BL: ) gﬁ' ‘Q}H}ﬁ ght 16 thore than 2

present Ion " pr ovi mpoun
mh*dgen alohs c(1l2a)11f&53tbme iof Gamtﬁig@nen&\MGﬁEuﬂntoﬂY is H F d,

B CCl1. 6al kyl
( hbﬂﬁc‘f Wonat Wgc’ D5 P g e exssiss AmpaUnd aying a

fornﬂﬂheg)cﬂstrb@ﬁalabmgﬁgﬁm the present invention
provi‘des a conpound having a formula (la) as recited

abd\ﬂeam@nmmlﬂﬁ and R7 in conbination forma fused
n 0 onal ly substituted with F, O,
% )i[b g}yfg‘%ﬁﬁt &f’ 4al kyl OCl _4al kyl OCH3. In an
adRi1 id OnR clgﬂhﬂdcggﬂﬂ the present invention provides a
conpound havi n%ﬁ f or mul ahﬁﬂ {_Ibas reci ted above
wh&r @ﬁ(ﬂé‘)% DD(HCH@,er(n‘ai BHp oGEF@IN (§&k. ~C(=0)NHS0,CHs,
. 0
c= RIS n3br(o (Flopmh&:'@) J&(%l\céhﬂ% &'[n# %h 20t -NHCHS,

-N(GHaba; beferocatlons ngeﬂi’er@phémﬁllyahbmmd withlicterogele @t sdmine
enbodi nent the present

.sulfur_ato | n,an additional
_DPﬁqDﬂi]gﬁQhS Hlt%?ﬂ}ﬂa%@méyg&npound having a fornmula (la)

asRi* ﬁqr t(ﬁdBlalycm% }@Erﬁbﬂ o, e, Y | [kﬁ Won form

6- menber'ed let er oar omati ¢ “r’i ng hg at
IeBstS I&ﬁ&’ﬂptlﬁmaﬂg@ubmtutcd&salkﬂur atoms, but no nore

2 | fur atons or | nitrogen
uqrfoﬁ’{lmga?%rﬁub?qﬁﬁtﬁﬁ éﬂﬂ%t’ulf onal enbodi nent the
praégm RI memeﬁpeﬁueﬂﬂpmeaéd frofi® FRPUCH HYAY ICOH, @, d]lcyl (:uc1 salkyl,

formula (la) as recited above wherein: A'is a val
or CEeneCisalkd. i s ©5.9aryl, CS gheteroaryl; RL is

C?’In%yﬂdﬁ?c’ngyémbo%gﬂrtﬂé I:.')I‘ESE!Dt invention provides a compound having a

formula (Ia) as recited above wherein:

A is a valence bond;

C 18 Cs.paryl, Cssheteroaryl;

R! is Cs.cycloalkyl;

R? is -C(=0)OH, -C(=0)OCH;, -C(=0)NHCH;, ~C(=0)N(CHa);, -C(=O)NHSO,CH,
C(=0)NHSO,CF3, C(=O)NHSO,Ph, or Cy.4alkyl optionally substitnted with —OH,- NHCH, -
N(CHs)2, morpholine, piperazine, pytroline or Cy.sether optionally substitnted with
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R2 is -C(=0 OH, -C(=0) CCH3, - C(=0) NHCH3,
-C(=O)N(CH3) 2, -C(=0O NEI SO2CH3, C(=0) NHSQ2CF3,
m d}jﬁé Ph, or d.4al kyl optionally substit '
wggq?@ }—Igils -N(Cl -13)2, hgjerocycle or C2. Sg{:ﬁ@rﬂ%&%mﬂm
optionally substituted with het erocycl e or C2_Sam ne
20.optjonally s ed with. S .
mombplmeaplpﬂlmepwmﬁm migg optigiedly Y sgpet %ﬂtﬁ‘ﬁ R‘S}Fﬁl ?Egd’leﬂe

L.is I'l, or optionally substltuted . dal kyl ;
P]Pﬂ%éﬁé/gyﬁo or opti onal ly substituted O . 4al kyI R6 and

*45 €, ChdizpE e O, Y@@t ected from H F, O, Br, 1,
CFJ% % 6 al kyl, OCl_6al kyl, 25 or C(=0 OC1. 6al kyl .
a8 Hiddi ti onal enbodi nent the present invention

pr}@*ﬁb@lﬁ%r@a CARRQIpREnABMuBEitated AT, (| a) as reC| t ed

above erein:” A"is a“val ence bond; C.is
wpemamepenmmsewmmﬁcman RyiT, Cha B iyt on
oc E&YL C(=0) OCH3, -C(=0) NHCH3, -C(=0 N(CH3) 2,
1-6 @) NHSOZCH3 C(=0) NHSQ2CF3, C(=0) NHSQ2Ph, or
G Il dgititiog it dnstitithynt Shbgroteantineventior provides a codmiiihd having a
N(CH3) 2, norpholine, piperazine, pyrroline or
formala (Bl emesciteh bR aheEBubst i tuted with i .. ..
Al%avalencebo M\D 2005/ 049033 PCT/ GB2004/ 004754 - 31-

I'ne,” piperazine, pyrroline or C2.aam ne
op@uwt&rh’yu substituted with norpholine, piperazine,
pyrfoline; R3is F, d, Br, I, CF, OH OCF3; R4 is H

5 51sc§c§_>ﬂropglp Cl_A4al kyI opt| onal |y substituted with

q{p ﬁﬁﬂjl ok bﬂwﬁﬂ%&dﬁlﬁilmsel ected from H, F,
13@4 @ T al kyl', or ~OCl _6alkyl. In an

adH| mlfbﬁ.‘éalBlenbbdl msnt the present invention provides a

WS B 88T, U2l ence bond: - s phenyl: R is

cyrf ﬂﬂl@b&tb mdagem@n@gt sdiadibd/ frompH, Bnal, By, § G5t Citaslled, or
Ocl\é\;]qu_m; Is F, d, Br, or I;

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

A. 15 a valence bond;

C is Cs.garyl, Cs gheteroaryl;

R! is Ca¢cycloalkyl, Cs.garyl;

R? is -C(=0)QH, -C(=0)OCH;, -C(=0)NHCHa, -C(=0)N(CH,),, -C{(=0)NHS0,CHs,
C(=0)NHSQ,CF,, C(=0)NHSO;Ph, or C;salkyl optionally substituted with —OH, -NHCH3,
-N(CH3)., heterocycle or Cp.sether optionally substituted with heterocycle or Cy.samine
optionally substituted with heterocycle;

R’ isF, Cl, Br, I, CF3, NH;, NQg, OH, OCF;, Cy alkyl, OC.¢ alkyl;

R*is H, or optionally substituted Cyalkyl;

R’ is H, or optionally substituted C;_salkyl;

R® and R’ in combination form a fused phenyl, which is optionally substituted with
CHa, OCH;, F, CL, Br, I or OC120CH; or RS and R” in combination form a fused 5 or

6-membered heteroaromatic ring having 1 or 2 nitrogen atoms or 1 sulfur atorn.
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15 R4 and R5 are H;, R6 and R7 are independently
selected from H F, d, Br, 1, CF3, ClL.6 alkyl, or
OCl. 6al kyl. In an additional enbodi nent the present
WO p0814908h provi des a conpound having a for muPGH/EE)4/004784
as recited above wherein: 28%2A is a valence bond; Cis
CS 9aryl, C5.9heteroaryl; Rl is C3.6cycloa]kyl,

Cin Qzaaddiuom en@odﬁ(enqt@-nreseﬁ?( m@mﬂ@mw@mmﬁ having a
O NHS02CH3i  C(=0) NHSCRCF3,
f““"éi‘%%ﬂ%’%%‘?c& 1l 1 ryl optionally substituted

A aldnce BbEdB, 25 -N(CHs) z, heterocycle or
C2 5et her tionally substituted with heterocycle or

Cﬂﬁeﬁmwl phétorvatyly substituted with heterocycle; R3

CF3, NH2, NO2, OH, OCF3, Cl.6 alkyl,
1%Cafq2r§ﬁaﬂcyk4 is H or optionally substituted

Oréa& ky(l=ao 6L, Le(Ht) OuTHH FIEQ=®)NH@I{3§ LID@D)N@CH% c{aomsozcm

R6 and R7 in conmbinatjon forma fused, phenyl,

C("Q)EHSEWE.H Q(F?)Eﬂ@&?haw &d- Mfl'lrppﬁep@ Y @@F@uteﬂ with 'OTEIr NHCH% -

N(C}%)%PO%%}%&%EEe tp gﬁgar orra T r%ﬁi l%iﬂt@d %&ﬁed

morphblideppigaraaing wyrmlink o8 G Eaminabptionall sﬁﬁﬂﬁﬁt@d $Qth3norpholine,
PCT/ GB2004/ 004784 -32 In an additional enbodi nent the
PIpeTFias OB ent i on provi des a conpound having a

fq(:# aCLIBq)Cs garﬂckj% above wherein: A is a valence

bon Crs gheteroaryl 5R is
C&iﬁsﬂ;l oal kyI R2 is -C(=0O OH, -C(= O OCH3,

% %Q@%@%ﬁm g%@lo) E}Z/ICngt ionally

S L]Etfsénﬁwtlﬁ doﬂbiulﬁhoﬂdbmi\ﬂ:ﬁﬂ@ph N(W‘Hldlﬁ); dptiomiliyrabititeied with
pi per azi ne, }\p/)ﬁrrollne or 5et.her otlonall

CH, Fi Gk 8 MmOy zﬁﬁléh@qﬁtr@d By 1pep %ﬂﬂ@ﬂ%ﬁ%%@rﬂbﬁrﬂd
Rk hol 10
veter (AR, il AR P e ecB Uil S iy, 07 PO N,

(IIE%n ad@Bdohs ebhboREnérs thd presenClindatticaygrovides o pahpyund having a

stituted th -CH. R6 and R7 in conbination forma
fomva k8o apeetisd %%V@‘?ﬂ?‘% optional ly substituted wth

A is a valence bond;

C is phenyl;

R'is cyclopropyl;

R? is C,4alky! optionally substituted with -OH;

R*isF, Cl, Br, or I; |

R’ and R’ are H;

R® and R7 in combination form a fused phenyl, which is optionally substituted with
CH; or OCHs.

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

A 15 a valence bond;

C 1s phenyl;

R' is cyclopropyl;

R? is Cy4alkyl optionally substituted with -OH;

R*isF, CL Br,or I;
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15 CH3, OCH3, F, d, Br, | or OCl.30C133 or R6 and R7
in conmbination forma fused 5-nmenbered heteroaromatic

[ ing 2 nitrogen atons or 1 sulfur ato
wé&@&f”?%\égl enbodi nent the present invention gkgwgg@@owm
conpound having a formula {3%) as recited above

wher ei n:SA is a valence bond; 20 Cis phenyl; R is
cny' et Bpyde I;R2 is C34al kyl optionally substituted
with -OH. R3.i.s F, O, Br, aor |I; R4 and RS are H 25,
RoR o i oy SRR S0 Mo rmeibGd Beffempomatig g havios 2
nitrof8t iefdlok Y seMiSHéhuted with C-13 O OCH3. In an

addi ti onal enbodi ment the present invention provides a

c offditianalicabiodients ¢fgheritvantiomireas folkooist Thesatsonbodiments relate to

i . A _ ) : :
comm$ISHELor bt BASE D3 g icsede BB e
are réfletrBd to3hls st&nd also appliesBh thd4ltdmative to compowmds of formuta (Ta).

- - In another aspect of the inventian, preferred componnds of the inmgntion are any one

ofﬂa??—?gl%gégﬁgéf Ae=vid) In%%@%%g]fe-saﬁ%e} 4 and Its are

In co orma fTused 5-nmenbered
h elneanceidtontl aubddigedtdle pgseht imichtiagpivides ABompoind of formula

sul fur atom . Additiopal epbod|nments of the invention
0, oEpphinspi et SCoepiaBlE Sohehre e fegs o Bsdicames.

C om)‘ R l l mﬁ g .

under st oo éﬁ &}e{ngjdcagﬂln%g S%ad%l%o t%@nﬁﬁ;ﬂr () ﬁdﬁk grc E”Q‘P g&édr ?fefgrmma
(D, or @ phimacewtipalyaencptibleraligidreefs farmse etha zanfaatire of 4 medicament

O . formula (la). In another aspect of the
for“?enggﬁéj@gﬁ?g%}%ﬁéﬁggv@onpounds of the invention are

anin snelditbal diebJaxaEm Hesprend iVRAL PHIRVIdeS & bMpound of formula

acceptable salt thereof. In an additional enbodi nent

(M- of pebgmssericalin geaspioble seH dhareels s usoimtba munpfactuoe aid medicament
for u%gfl(tﬂg tredthneft d{%@gﬂg i EeutdeGally acceptable salt thereof,

use as a ment .
In an additional embodiment the present invention provides a compound of the

formula (I), or a pharmaceutically acceptable sali thereof, for use in the manufacture of a
medicament for use in the treatment of cancer in a warm-blooded animal such 2s 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 mammfacture of a
medicament for use in the treatment or prophylaxis of cancers (solid tumors and lenkemia),
fibroproliferative and differentiative disorders, psoriasis, rthevmatoid arthritis, Kaposi’s

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

restenosis, autoimmune diseases, acute and chronic inflatnmation, 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 Ttk
activity comprising administering to a host in need of such treatment a therapeuntically

effective amount of a compound of formula (T), or a pharmaceutically acceptable salt thereof.
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In an additional enbodi nent the present invention
provides a conpound of formula (1), or a .
VV@E@E%E&&?tlcally acceptabl e salt thereof,_forﬁll:lls.l,%.]‘,b'ﬂwm4734
e manufacture of a nedicanent for use in the
i nhi bition of Trk activity.-¥{ an additi onal
enbodi ment the present invention provides a conpound
of Inf aur auidittonall Gnddimentrthaprebant irvestion praivides acesipadaor gre treatment
salt thereof, far, use in the mapuf.ac
of cafERTicoIABAES SEBTIGIEHSS 19 4 ISt EHIERE NERETHFRBPeRs AyherRp ewisly

effecfi®d GRbunt! F 23oniRahd bPidRhnRPO 6 ﬂﬁ]iﬁmiabﬁltﬁﬁl@ﬁ Sftkptable salt thereof.
i nventi on provides a conpound of the formula (1

a raraddisionel @anrcymantctb@pmm inygntion VK o M@O&% therfreatment

o bSATIOH A5 it PR g e ot o
compBaiRd of Qortiula(Y) afldlphirgasdutiesdpsicepabletshle trragent
| nvent i on. provi des a conpound_of the fornula

wabgdimgaidhe prepind invention proVidss ﬂﬂﬂ%hoc{@é thefreatment
f
T M e Pl -
dasoﬂdenskmnaals, théirhatoidlr avthiritie Kdposies sanchro ,fhhemeugioma. i agete and chronic
di s rder sorj.asis, rheumatoid arthr| S,
nept B A EoraLoroR By Rt E APt o AR epapoute and

chrofik Iﬁ%eﬁﬁﬁaﬁﬁ{ REAOSIGLRELCIdDcuRE BREARS wi bS] 9BR8I froliferation in a
aut ol nmune di seases, acute and chronic inflammti on,

- warnhybhwdedd suizsd suchrg mwﬂsmmtwg n thesspetivallyesfistive

otz iniRets e R T R

pr pviaRitraPembotite st the gi‘eﬁ&ﬂt anveffidn peyvides a method of producing an
pharmaceutical ly acceﬁa@é e salt thereof, for use.n

anti-prodifaraine effchme wrmyblpoded apimal suehsds Tak i Reqdipf such treatment
whlcg ézgﬁ#;ﬁgés Mﬁb&gmﬁgé %au? E&Hdi 5 @ﬁ%é{*ﬁ'e %Hoﬁﬁf of 2%0nk &‘ og formula

I'ona e present invention provi
m, mt;haﬂnmfaaﬂmdﬂwhuatepﬁ@la' sdit theredf. vi t y conpri si ng
nistering t host in nee such.t r eat nent
B etaianal pyBodmianbe %‘:Saﬁﬁwﬁl igh Piovidsh 3 s atical
| I
coméd%‘itmﬁ c%n{ﬂrismfg% %?u};lbt&ﬁdrgog g PCT/ jd oY a &%ﬂﬁc@ﬁ’cﬁc@.ﬂ? ﬁb&e-ptablc salt

her eof 04/ 004784 In an
theremfl dogatieravitestd ot mmhau‘Macephe@bfrﬁcc v;'-pwldﬁ t:ﬁl@ﬁr, ;ﬁlﬂlumt@é gxeipient,

* aain i okl SbS GRBER preSins GG Ron BT L bmpeeyicn
com]%&&ﬁlcfmﬁ)ﬂ iribad @’con‘ﬂ:fcfuﬂﬂ fof kemalpd)) tor prhmmamanﬂ abfeptable salt
or mul , ar phar maceutically accept abl e salt

therqofdpgasher WIHJ airleastiona PlsFRCBHEAIY eeopiall f&azpiek silgent or excipient for
1se lhlgﬁ/ee,ﬁjn L PS ﬂk‘i{lﬁﬁvl method for the treatnent 5 or

aX| S o cancer conprising administering a
t hBI apaﬂdﬁtnml bmbaimﬁnt the preaeniimtentibn growdmraq:haﬂnnﬁuﬁcal

forpula (1 har uti ly ac t abl e
compARH R OmEIF S P ERARRL A L TGO B AL R el sceptable sal
theréoﬂ"t@% il &’c‘ﬁé%@ 511@;)1{'5%19(%1&1&9@ dcRepthsie %ﬁﬂﬁf‘ tdllué’ﬁfc)m' excipient for

prophyl axis of cancers (solid tunors and | eukem
use mlﬂlwtnqmtmbntfcdrcamwe and differentiative disorders,

ha B il SRR e Bt kst S RE AR SS R eutical
comﬁésﬂﬁfnod&a e &ﬁﬁﬁcﬁh@ DF formald ﬁ} iRl ph@hRBR%dally acceptable salt
aut oi nune di seases, acute and

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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chronic inflammtion, bone di seases and ocul ar

di seases with retinal vessel proliferation in a

war m bl ooded ani mal such as nan conpri si ng
waaiseyBeri ng a therapeutically effective anBUNVGBOG#04M04784

conmpound of formula (1) or _aspharmaceutically

acceptable salt thereof. In an additional enbodi nent

t heg Rl i i |
an: 252 Rhal RO, R P BrBnli R0 « BRATHE L
comlmnimalcpmpumhg asomponnd of f&vﬁﬁﬂlaqg), 61U£ bhma&umf ?lllly actlepiable salt
{ t t
tere e i B P i oAb g, i o xciint o
@hﬁfﬁmﬁ@ﬁt £ Btdpk
e addi ti onal be%}bdgd?r%egﬁ?? Ec%ge%r(g@gtpﬂbﬁgﬂlﬁglﬁe%ﬁf ﬁbrdpéj foliferative
and q@ffmmg@ ﬁumaierS,@ewmm, theomatoadmilizdisn Kagom’ampmuﬂﬁ Memangloma,
or a naceu i cal.ly acce bl e salt
scutq %ﬂﬂl@%&&ﬂ%&m X, PROGROSClETosiSy Efétfpp%mugpmm
dmeaa@spﬁmea@idaﬂﬁ@n& nﬁla,m:ﬁatkdﬁemm%se@g@aﬁu%mﬁr hileABs with retipal
addi tional enbodi ment the present invention provides
VCSS%B@W@%QRl cal conposition corrprl sing a corrpound of

5 kbl oS ST b

* compasitien t:a:hbﬂsmglarcbﬁipomﬂ bmm:mlﬁ r(I)gmca ?amtacéxﬂ&auymc table salt

an addi ti ona

%ﬂ%ﬂﬁ%bl b 0 3%@;2}\%?1%%?%1\éh{ﬂﬁ5 ﬁCWWle, diluent or excipient for
use ﬂﬂﬁﬁﬂaﬁﬁﬂ&ﬂ 6% wgag;&%%‘ééﬁfggeﬁﬁl d Widfoio oBATRA ﬁu%f_l as man.

formula (1), or a y accepta
t Herﬂe(aﬂdltmmgemﬁ@mmm lihesgredcatimventive prheidess esthp@akdlof formula

0, of §EERRASFAY Bicchumeet Hekecd ol B Bhioh e o Fadtiviy
t 18 aphesiEbhalicAtRAITha (1Y ﬁ&deﬁ@ﬁv&tmraﬁ%éﬁ b&ﬁ%&@ of formula

osition conprising conpound fornmul a
@, Obﬁgf%@eﬁmcéléy aﬁgﬂen@bl@wﬁ Biegeo glior nset méh@uvea,unwgmm@hymm of
Cmccgn th at | east one pharmaceutically acceptable carrier,
Iluent or excipient for wuse in the treatnent or

priophyddikosal @emtodiigat thei00B4 8tRAI2oEes a compound of the
In an _addi ti onal enbodi nent the

004/ Q047
fomg%'ie%a R%%m%sﬁ&m%@%e salisharcrh deitse s fhe treatment of cancer in

awﬂﬁﬁﬂiﬁeéé&dl%apﬁﬁgp%ﬁiaﬁg a conpound of fornmula (lI), or a

pharmaceutically acceptable salt thereof, together
wiln pm admhmﬁn:fbmélm theguesant mad:ﬂtyonquﬂémdzc&nmnd ioé the

o S e RS Hr s Bl o
prophﬁzlabtimcﬁhntefr@ﬁ@hd Wenérs andlledidch) qmrbﬁbhﬁ?atﬂ)e%ﬁﬂ AffZentiative

oriasis eumatoid arthriti s Kaposi's sarcoma

disordsae RRoTASErEbeIad arthiies, Kapess sacemphys psataniiesa, acute and chronic

terial tenosi s
nopuBhilfd Wher b TG TS, Sroa™l eprefbeish FROPHRMA Hieepzonte nd
chronhunﬂammaaﬁ,dmna dtheay bad odlilaeReases With retifilivesdel phESESion in a
roljferat | on In an additional enbodi ment the pr esent

quﬂ iagHna] sueh sogan phar maceutical 10 conposition

c

p%‘g?ﬁ n%%déﬁn?}ag gﬁ%gﬁigiécglg tht% %s@ﬂ%@n%ﬂl)pro@&esaa compound of formula
(I), or a pharmacentically 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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15

t hereof, together with at | east one pharmaceutically
acceptable carrier, diluent or excipient for wuse in
the production of an anti-proliferative effect in a
WO200wmMPS5dded ani mal such as man. I n an addi t i BEBIGE2004/004784
enbodi nent the present invengi-on provides a conpound
of formul a (1) or a pharmaceutically acceptable salt
f
B tho LBl cf PropifskBflutabfls Rt Aty ofers 1o

the trpatmenﬂ@s pmp(hpl’mmm oflombpliageatanced) ﬁlyelomadlepatocellular pancreatic,
Eﬂar maceut.i cally acc f\bl e salt thereof, for use i rL
cerviBH] GERGEB RS BV PRy [Eters BHDOSIEIHEGR §Yiriah Saneer, broast

canc&déjdlﬁfeeﬁ?&anﬁﬁbgfysﬁ?éqct,antza‘eleﬁ?ﬁé%ﬁﬁcér &R ltﬁigoéﬂngﬁs- fdn small

ound of th formula’ or a pharmaceutlca y
cell lmaqmatﬂNSGia@)t andwenabdell ung cuser (Sﬂhﬂegasmmmm herfd and neck
canc

| ded
cancRPE e BRbaT AL g oMo R R Byherauavous

systef AROHOEhaO fibfob@corh® ﬁﬁ@bﬁe&sﬁfmﬂr Mi)r@{iﬂ‘[ By (tireREd th prostate
acceptabl e salt thereof, use in the treatnent or

cancery bypaedition, snom p@bﬁd@rhslt(rgf@rs. te SO NS Ffel cokomrasali capcer, ovarian
QLI iffer t
conofy 7 Bt el TRk P AT i LR LY B ABEHER prostate
cancétaenmangi oma, acute and chronic 25 nephr opat hi es,
at her omma, at heroscl erosis, arterial restenosis,

ent £aq prese NVeRRQTLRO¥ISEH | PEAGHES foppreparing a
compiit o LoERAS oﬁf°?fﬁ91§?ﬁ%5?#s%%§§%‘§§§%‘nﬂ°ﬁgpﬁﬁ*ﬂasuc@é‘%lﬁﬁn%ﬁ@dﬂpfﬂblﬂ
salt thmreeﬁwhndhiptucasmaﬂommbmdl ment the present invention

pr ovi des a compound of forrmula (1), or a
phar leuti cal | y acceptable salt thereof, forguse in
i on oszﬁn ant 30 proli feratlves ef ffect \H

NTr k act|V|t isr

N\ »

par b cul rly +his reflers )r#/?pﬁtion |of TrkB “ N

| WO 2005/ « PCT/ GB'ZUO?U'UUWM N-\iﬂl\her == '
r

the trieatment (or prophyl,axi s) of cancer is ferr &
t o, p&iltlcul arly it refers to the treatnent

prophyl axi s) of oesophageal cancer, nyel oma,

hepat ocel | ul ar, pancreatic, cervical cancer, ew ngs
tunour, neurobl astoma, kaposis sarcoma, ovarian
cancer, breast cancgf, colorectal cancer, prog’ate

cagprer, bl adder cangér, | anoma, |ung cangf®er
s smhl|l H cell |ung cahcerR{ NSGEGDH, areiCsnal =N
R NescH¥) , gastric [cancer—heat—and neck | canker, NH
enall canger NHynpho eukaeni a, tunmours ol ==
Nal eri pher gbus system nelanona, R4 %
fi ErosaRéorra nd ost oma. More particul g i tR2
ers to prostate cancer. In addition, nor

particularly it refers to SCLC, NSCLC, colorecta
cancer, ovarian cancer and / or breast cancer.
further aspect it refers to hornone refractory
prostate 10 cancer.

R.3

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 tn formula (T)) comprises
of:

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



In an additional enbodi nent the present invention
provi des a process for preparing a conpound of
structural formula (1) as clained in claiml or a

WORMS4ESt i cal |y acceptable salt thereof whi BRI/GB2004/004784
process conprises: 7 7 IL6-@7+HZNH a f EC3N, EtOH R
I N NIiNRRA N~N Y4 ICC R R d RSR/ R6 7N
HN RZ nBuOH, 110-CRI1 _ N, "N~ NNH H 13 NiNN
.~N 3 YR I RA R RLN G R3 15 In a further
aspect of the present Y nvehti ory, provi des a process for
preparing a conpoun la (I) or a
pharmaceutically accept |o| e salt thereof which process
(wherein variabl e group¥-aeeN unl ess ot herwi se
specified, as defined in fprrmula (1)) conprises of:
Process a) reaction of a,pyrimpgline of formula (11):
........... WO 2005/ 049R33 / G132004/ 004754 -37- R7
t yyL PN R-N71_ /R A

®R%),

an

wherein L is a displaceable group; with an pyrazole amine of formula (IIT):

LN

—-—

5 (1)
or
Process b) reacting a pyrimidine of formula (IV):
7
P§:
- —
N —

l
NT n g

(IV)

10  wherein L is a displaceable group; with a compound of formula (V):

N _R?
5
R/

T

A

R

(R,

)

Process ¢) reacting a compound of formula (VI):



A Wn wherein L is a displaceable group; with an

pyrazole amne of formula (TIl): HZN Ra R (n) or

Process b) reacting a pyrimdine of fornmula (1V): 7 H
WRHMHWPOISNYiN Ra R L UV) 10 wherein Lisa  PCT/GB2004/004784

di spl aceabl e group; wth a-3®+pound of formula (V): H

R5- NYR2 IIA C (R )n MProcess C) reacting a

compound of formula (% 005/ 049033

PCT/ GB2004/ 004784 R5,,NYR A (R3)" (V)

with a conmpound of forrru V-g@ 6 H RN~ NH

with a compound of formula (VII):

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-galky! group; or
Process d) reacting a compound of formula (VIII):

7 4
6 H 1
R
R o N
N O
RSf
A
(R,
10 (VIIY)

with hydrazine; or

and thereafter if necessary:

i) converting a compound of the formula (I) into another compound of the formula (I);
1) removing any pi'otecting Eroups;
15 iii) forming a pharmaceutically acceptable salt.

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



10

15

20

25

XSRal cRRJgR 5 (VW wherein X is an oxygen atom
and g is 1; or Xis a nitrogen atomand q is 2; and
wherein each R20 independently represents a d -6al kyl
W rHa{84208F Process d) reacting a conpound of fREFGEA04/004784
(VT11.): 7a R NYNSORN®-A (tHo)' 10 (VIM
W th hydrazine; or and thereafter if necessary: i)
sulplesy Yoy tortp, EorGRARPINACHbo! B nfoO fi¥tHaResuighohPloRy ROt her
conpound of the formila (T) - 1) Femoving any
tohggedk-adphionylogy gopw: 15 iii) forming a pharmaceutically

I 1] i spl I i tabl
vt SRR dbnatrich £ SBvE 558005 4 28BS, 040033
ProclS3Td)GBZPRhigEE &4 forndila QW) AHAGYA-B1e)arsine WP forfila @K MRS

a.chl Qro, brono, methanesul phonyl oxy or
reacted fQESHIST 4- sul phonyl oxy group. Specific reaction

co S .
D prBht bAhc8f a MIEAOR! fot RO o Rt L g or em
alcotmibma asfetlfanolmrbatdniol by am@ymbtic hiFroeabiesicheg &3hats ord)-methy]
‘b@t‘%he presence of a suitable solvent for exanple a =
PYTQHCr 5RBS: SRERPally 1a the iResTSE Obmsuiighleaist o5 xapls ap inmgatic acid
such Q5 hbdtbeGric Rid B AHRERE 4§ BLARRYR; | ~
or %Brret hyl pyr?%?i d- Z%C‘gdﬁg?g%pt | on%lgiﬁﬁ?ﬁ atﬁﬁ%atu@ abfd b formic
acid freseiteide béwi asid) hab bea teeipdrdnoe iekerphe: femioAQRg i,
.gﬁi& iﬁ%%h as hydrochloric acid or sul phuric acid, or
partigariy BT aci d” such as acetic acid or formic 10 acid
b)  (OlindRr StdafPBECHAIH SoRElSs @R Lx@hph sE§WE§za&H£ﬁ 42 ;ﬂﬂﬁ, 7215;
range fromOC to refl ux, partlcuParIyre1ux; or b ’
J. dmyKehgm. SecarldSy 34313 JcAngl Cheonridi 15 a@hmd(G066) focanmhplede ¢he presence

of 1:1.':1‘1]ladiﬁ1[11:[l acg&%?]m assouqfablels%?wfeni? i%% gﬁ:ample an. aromatic solvent such as toluene,

benzene or xylene, with a suitable base for example an inorganic base such as caesium
carbonate or an organic base such as potassium-+-butoxide, in the presence of a suitable ligand
such as 2,2"bis(diphenylphosphino)-1,1'-binaphthy! and at a temperature in the range from 25
to 80°C.

Pyrimidines of the formuia (IT) may be prepared according to Scheme I:

R’ 5 II:II R®
6 Ny
R e L nBuQH, 110=C
| + & - (II)
No =N
e ®),
L
(ITa) (11b)
Scheme 1

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

Processb)  Compounds of formula (IV) and formula (V) may be reacted together under
the same conditions as outlined in Process o).

Compounds of the formula (IV) may be prepared according to Seheme 2



J. Am Chem Soc., 119, 8451; J. Og_ Chem, 62, 1568
and 6066) for exanple in the presence of palladium
acetate, in a suitable solvent for exanple an aronatic

WQa 00035 uch as tol uene, 15 benzene or xyl enePCTHGBRO0A/004784
sui tabl e base for exanpl e a#0+norgani c base such as
caesi um carbonate or an organi c base such as

pot assi umt-butoxi de, in falhﬁ pmesence of a suitable
ligand such asR2, 2' - bi s( Pph‘gnyNHhosPhi no) - 1s

1' - bi nsPht ij’l amd atya tenper e in the range from
25 to 80C i"Findi nes of tRé f&!nula (U) be
prepared accqllding to Sc : NYRZ L RI

nBuOH, 110Cc W ~~pp g §ﬂ{FfbrEJtoH0 (Ba) (11b)

Schenme 1 Pyrazolle am nes 0 ormula (I1l) and conpound
of formula (lIlaL and (Ilb) are commercially avail able
compounds, or y are known in the literature, or
they are prepare by standard processes known in the
art. 25 Process b) CompouSmdsmet! fornmula (I1V) and

formul a may be.reacted together u r the sane
¢ &1IRROUE %%%e S0 4, Gmg&ﬁﬁf&)"?ﬁ%i RN ot gy are

| PaH 8¢ cBEEAH HriEsdes kEeE ethd arty\O
kﬂow%%%&%%‘%%%é’ggcﬁ% é%g%g%ﬁ 004784 -40-% SNYNH 1Z 1 R4 RL

Proceayy) Nay c@n@hiently be coriedod in a sitghiz sglvertraphkan

e R B T b 6 SRR SR 007, in pricue
in tthf%%%]ﬂ?ﬂirl%O—l‘%“(tﬁ.hﬁ% r@éo@ioﬁﬁ@ﬁ%)fe%’ol? ¥ordhRdah @:eqsre%ﬁ&sspa

n the art. 5 Process c) may conveniently be
snitatd@badeasdclnay, forexample, saddime nsashoxads orqwédssiam carbonate.

N v G DB DRl G P R 5

L.. _R?
I—IZNYNH . \Af NaH, DMF
(VD
NH, 805C
(VIa) 0

a

(VIb)

Scheme 3

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

,
C..:}N ,.-“"N\- [
; NP R, | nBuli, THF

Ré " X

|
(Rzo)q
(VIIb)

Scheme 4

(VIIa)

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

Compounds of the forraula (VIa), (VIb), (VIIa) and (VIIb) are commercially
available compounds, or they are known in the literature, or they are prepared by standard

processes known in the art.



in the range from 150-170C. The reaction is preferably

conducted in the presence of a suitable base such as,

for exanple, sodium nmethoxi de or potassium carbonate.

WOEHYMMEE of the fornula (Vi) nmay .be prepar edPCT/GB2004/004784
according to Schenme 3: LR241+kN + Y A NaFl, DWF |
(M) N 80dC C (R3)n ("Via) 10 (VIb) Schere 3
€ nch a

Procegigggr ﬂé C?&l %Bﬁt fn%éﬁhhﬁg@éﬂ%nt”%% eﬁﬁnﬁfe ﬂﬂﬂsﬁiﬂ%ﬁ Lﬁh, s ethanol or
butandHit aﬁeﬁﬂdbﬁh}r& infdhe Yarige fropd/A0-a20C2 @) partl(:WIElt in) the Soige ey

15 wherein Pg is a suitable nitrogen protecting group.
70-1080¢t abl e val ues for Pg are defined bel ow. Conpounds

c e P S oyt o pec-TAC AL ) 201eRe

the literature, or they arg7prepared by standard
cesses known in the arf. p.......... WO

5/ 049033 PCT/ 6B2004/ 0&478 - 41 NPCec®ss, d) may be
ed out in a suitable t, for e npl , an

| suchmasmédrhanol orNbg ol at a érature
e rangeibeyarute0- 120C, ‘n]:ﬁarti cul ar t he ge
from 70-100C. "Conpounds of the fqrmula (vﬂl)
»Bpar & acToTdI My PO Schetf{é' 7 RG‘RG‘XNECZS a (VIO
N gmoni um YNR
A A
(R, R,
5 (Im) (L=C1) (VIIa)

Scheme 5
1t will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately -

10 following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a
substituent by means ﬁf an aromatic substitution reaction, reduction of substituents, allcylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particulax examples of aromatic substitution

15  reactions include the introduction of a nitro group using cdncentmted nitric acid, the
introduetion 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 Crafis
conditions; and the introduction of a halogeno group. Particular examples of modifications

20  include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nicke] catalyst or treatment with iron in the presence of hydro chloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned berein it may be

necessary/desirable to protect any sensitive groups in the compownds. The instances where
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Yr thiocyanate O NaH Rs, NYR2 R~,N YRx (MILY) A (RI),
~CCR3n 5 (H (L=C1) ~77 ( ,x"a) Schenme 5 It will be

ated that certain of the various ring
w@&@'@@%‘%&nts in the conpounds_of the present PCT/GB2004/004784

I nvention may be introduced'ﬁ%/"st andard aromatic
Supstitution reactions or generated by conventional
proteqiiais vrsassanr oujssmad fnd atiiablesnethddsefor proteation aredthmown to those
10,.fol |l owi ng the processes, penti one

i i d
s T bRl it By boried Bt Gc0Sn i ptandard
practiée (fbfﬁubtfﬁftﬁﬁtsb@'ﬂ;wagfé&n!%%ti@é‘@rﬁ@g AP CHHRAR Tohn Wiley

include, for exanple, introduction of a Substituent
and Bonsyd . Birusai{ reactami inelnde reonps sitchau amis chboxy or hydroxy it may

£ u ituents | kyl ation  of bstituents
be dEGENEH) Bk 1R 1500 BN Cor e heios riang Bt
r e Acduiitable povtelitingQRour R af dikho HDERAHO TreuLis\ Rk bxample, an acyl
known in the chem_cal art. Particul ar exanpl es of
grougy g’ﬁﬁl‘#t’a’l% iB atkrnqpligsrmsich aaeshdnrn dlseotygabonylegroup, for example a

. . . , i1 ated
ek SRS ol 2R ki BTGOSO st v
for eikamplestengylexycarbongly br iakiogbgrans] fhesiampdcbehzo@lThe agprotection
I.um_fn!tglm%rl chloride) under Friedel Crafts . .
condReQHP3 R 800V REO RS, STRRS Rreshrikyvany With Gy ehojre af profecting
K . . . i
eroup Tkt eltaighie CanPRg &@ §u<§%{s§i!:\t(aﬁ':éﬁg%lﬁcgi a{ﬁ{:déﬁ%&?}bgﬁwé gFqup or an

trichloride) under Friedel s ¢
aroyl gronp g1y e aemeveddohetasadadydrydudysiPaithiacuitshle baxsrsptiess an alkali

metag E%%ggfld%i fgﬁé%a%]pz% liéjg%ria %9 %u I%ﬁqr}gsgrgﬁ%? g]tie%)g{igt{:lyt%p giﬁjtflrg(l)‘oup such
as a hyatoogartaiyDerow ity dehbtbadd, Gatefbnple, BF n&-ﬁﬁ@ﬁt hﬁlﬁ aWhitdble acid

iron in the presence of hydrochloric ‘acid w
as hyloghione, sulphuric or gogthosic goidias itdflnasoagetio peidiaphiany | or

1 i recia that i
L e T S
exampde by dadynigemsionalvkea taalysicuelcis willidiveneh-ciiben Wirdyifeatfent with

t he ounds., The .i.nstances where ... . WD 2005/049033
a Loyl Brls barn ST Blosemgeiey s paitdhie dismatye protecting group
for a PpeiSiatRRhRoaReuSH] forbkan tdﬁtﬂ{iﬁ r i

known to t ﬁggs ep? ski || edﬂiE () healgﬂtgmclgﬁgfgﬁtﬁntgﬁrﬁmwm by
treatypitvath aajkylewinss foreyabplelmeathylanicgropidmoineyor Yith hydrazine,

st ' for jllustration,.see T. G een,

oy AR pRIBEL Bk B e hbn B8 1 adilf. 9 1 Stov, for
exanpiwanSikamoyl @9l suchissacetyl, ah @ASA BRAKRP, ToR eicfu%ﬁe BERRE or an

sucq as am no, carboxy or hydroxy it may be
ary ZEBPeiar gxgpglp @@gleh‘gnegie@[mcthng:gn@mgns fom ¢he above protecting
SRRAS ol Wl SHBId. 3t 2
g;roufér oup for aﬂgﬁwgﬂr% Cg'l‘% d&log oﬁ%ﬁt%g%%lpf);lﬂ {lg gér Srample, an acyl
groufeschyak en abimneyl pt an groyiligroup etayeeasmabecd foradxsmpRy by ﬁ?&%@sia with

. Stllclilj as et X1|1 , aln al Eli%xgrca_r bonyl gr ou::l),, for exanple a
a suitable base such as an alkali metal hydroxide, for example Tithinm or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.
A suitable protecting group for a carboxy group is, for example, an esterifying group,

for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium bydroxide, or for example a #-butyl group which may be removed,

for example, by treatment with an acid, for example an organic acid such as triflnoroacetic
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nmet hoxycar bonyl , etoxycar bonyl or t-butoxycarbonyl
group, an aryhnet boxycarbonyl group, for exanple

benzyl oxycar bonyl, or an aroyl group, for exanple
WQapsEP033 The deprotection 10 conditions for tRET/&EAWE/004784

protecting groups necessari+y3vary with the choi ce of
protecting group, Thus, for exanple, an acyl group

id Saiabr & abkanp R :
aroyl %P%% maaﬁ b_glloru gm%t%ﬁ?%?égé%g%éﬁgﬁ@g’r | yéirggenation
overy qefalyst gught asipaladiameonsecathoras an al kali net al

N B phfierinh Aot I 68 it AR, ST RS e Synthesis nsing

conveepiiniiad kchaibenydl] BlicwPin Y chenicgieied, for exanple, by
treatment wth a suitable acid 15 as hydrochloric,
Mlﬂﬂ#ﬁuri c or phosphoric acid or trifluoroacetic acid

an 153 I such as

Doy TS ScHorTRE NOMHEGH BAPNGs 19 RO R R G e Bprmnt O o compouncs
of fobpulay(fix)omdasa btherwisy gnted. cat al yst such as

pai[‘jlo| di um.an-carpbon, Qr by treatnment with a Lew s

B o P o REHARR g Al sietiues ok sitghiaend pranghed chain alky]

oupdinit LRGY | # J ORI -

B ey B LAY AL Rl Meihd ol ST Rl soaignt
chaimggrsion onbnbveckapyple GC.sadlatlfrend “@j.satyiihinglukle yethyl, Ry, propyl,

- for, e I i.met hyl am nopr opyl am or with
tsoprp i} ST HoRE B Pbleo L st rotes sichgefrengy are
specificdudthe Straipbi-clRkadPletiorfeh R Gid rdléetids td Rldivia @ FRheh@ thain

al kanoyl group such as acetyl, an aroyl group, for
alleylgraasi S@clb%zwlrc;pyérargﬁpecaicynyonﬂm;an@mmmmmmesimnar

. . [ it iL.ons for.the Qv :

com S8 py 6 6218510 ALk 0l AP B oo .

c hBihers apftiopalctibstitients 4e akigsen s “ofeir 0¢8N BloRps R D!

2 r such as an. al kapoyl or an aroyl group may be

o B8 S i ebien LRy opl e Ahos<hverion b the specified
ﬁk&ﬁﬁ&h@éﬂﬂﬁ' 'ﬁ%ﬁl %dﬁ] §8h : %Qf‘ﬂ]

grou i thium o?ﬁg%tgpﬁ@nk?;ﬂ/bd*gm e%wg tg%gnat |?/£é1%§lf§ﬁ P%'
ardx“heterogyclyf deip sstumatedapartialhe satydategron upsamiytet emono or bicyclic

. .ed, r,_exappl e hydrogenati on over  a

ring SoRENEE - iR BB Rn ablkash A6k =Bk Baros Sem piesn, sulphur or

oxyghi, eiitet ag, 1Gl@b BrhePlis@sERIRAYe SrBMPor ﬁmr)r%é%{]uxﬁeéaf@h&em a -CHy-
30 for exanple a nethyl or an :

an esterifying group,
ETOuR-¢anAPtIgRELHb G HEP ﬁﬁdr%yﬂ He(Qermadading swiphex aopl may by optionally
EH HS o Wd- : sodi u r oxj.d or. ..

oxidiphiih 2k 18 S-Shibc, BB BT SRI el B e visdero Syt ae
morphodénop piperibyl, pyrédytlpyminyii gyiroly], B6ihihzolyd indtf] iﬁolgl‘ thienyl,
13~b%r@%ﬁm c 3&;“3 such, as trl,flluor oacetic WD 2005/ 049033

: ol Girala. Plosp s diagpidie, Bremtish Labissmepholino,
py:roﬁﬁﬂyﬁcéﬂﬂpi?&aﬂiﬁ%, @,%diSJEHéy‘gégid)ié{?f te&ﬁ:ﬁf@@%rax}% imidazolyl, pyrimidy,

hydrogenation ~over a Suc
Pyraziyil pygidazingnisosaiolyl, N-Tnsthylpwtrelst, dngyrigone) dsisoqyndlene,
e v apy _conveni ent stage in the synthesis using
2oyt - BlnaP st S NS i inq e P e togr sxarples and
suitabd¢ Valués d2ehd finhi“BBGrdcPolit¥ s3e BRFIHMRO ! er?ﬁ Nk idi

apipl ies to both coﬂpgﬁgQS %f %rnu?’aﬂﬁl g%lgfnggg,%gldﬁlggl.mme
aspechl the imygntion 2 aheteraryedy” it heturated, prrtialsaturated 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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In this specification the term"al kyl" includes both
strai ght and branched chain al kyl groups but

wé%(ﬁfn?ﬂﬁfs to individual alkyl groups such as gpfrg%%)l}};mwm

afe specific for t he strai ght 10 chain versi B
For exanple, "d _6al kyl" amM'C1. 4al kyl " include
nethy ethyl, propyl, isopropyl and t-butyl. However,
r efdic @Iboexs*}lylti ig mshtuuﬁtdzdﬂharai]lgyhéaug-ﬁﬁdm ‘gﬁ&ﬂﬂh'aiaé mpﬂi(?)ﬁyﬂucychc
are cific e s r ai, ght ai ned versjon_op
carb fog BRERntife 3113 ot 2 b HcFiaue CHEARHOTAIN e feplaced by a

-C( og.: SRR T c@BociHAP 'isoégﬁﬁbnoc‘?}fcic ﬁﬂ%@bﬁt’aﬁnﬁﬁ ot @@toms or a bicyclic

anched- chai n versi on onl convent
ring e@ypinag 3o ]&Eﬁ@”ﬂﬁ fadtalzla Wslueﬂ' fre “Canboeydindl® mcluchfcgc]spto@yl

B o L B EATEORR, 25 55,8 0B, s,

naphiis/l ttetrdlinyl, liﬁlﬂmyséxopdxmﬂ@én {.his definition incl udes al |
substltu%nts k;e chasen from one of the specified
gr B %ﬁghqrm%ﬂlg bpyed sznbélay are atachedioom 2 5 or 6

i S,: et.e
memggf{ég Pg‘{ﬂé é:?@lé(iﬂ?? {a]ﬁdeansé{ ﬂ%{ﬂ&éﬁosra e p %%&&%J&ﬂtem%l o bicyclic
carbdai ingthocontdings opé hdimitwg aforddo i ies l.'aLﬁ:-JI‘1 shm-idﬁﬂg%ﬂme beaAffidine ring
sul phur or

of tofiiga B0 Chpich apisget oph ivgbis GhAGPora nstfp@@nfsuaalm proxygem;
wherER QM0 F,ro%gtchﬁ Qﬁfi‘oﬂall? *BE %ﬂ%@gag J‘-C?O% et a ﬁﬁg Hﬂgﬁmtom may

opti onal e repl aced rn
be Op@puﬁﬂmdued tspfoirmribe ypxides. Mid g imfuﬁ@imthmpyrﬁnﬂmedﬁ% of

fomﬁﬁgﬁql? %iasygl cuufa %emﬁqﬂ:tgh Slf{:onn% IES‘@F&G)YPI“%@% gypnd R’ together

with fherbang ko wmﬁhftﬂ&)yérc attSchicl @24 ¥lor G'D‘i@ﬁlbéféd h&toBR1¥ ring wherein
3- benzodi oxol yl , thiadiazolyl,

t hi en
said gnaye rﬁéfﬁirw the pyseidise of feryiula @yt are Iptedidérgil, purinyl, thieno[3,2-

oA R £ TR Pl

dlpyrpoidingil ey pyndm;sarz]pyumdimmmr BYyitabld adweazor R’ and R’ together

i R AL o s el
said r¥0d 9 ﬁhdeﬂ% MePyritfdinE bF fd}ﬁﬁdae{g?@ls e} ?ﬁ%rcg o;_%;] thieno[2,3-

val ues of the'term "heteroc I'n

d]pyrgmdmzttmp[%d]mmdmm llHypyraz‘orho[é Med]paﬁmhnylofr ptyi‘léo[z 3-

s Y T i SO H o 7 B30 5 B b whih e

are ate:RRédfoMNNYS br @Eneﬁllﬁfcﬁﬁﬁté?tﬁcy‘&ﬁb &g asthekeﬁﬁ%d ‘ﬁﬁg 12#Q0A foShe
chosen from nitro hur or oxyge

pyringighing ok fogemile (1Y sase 35@@\[3 E@apmd@aﬂ,ubmgﬂ hdlpyugétﬂmsgl 1H-
porbigf e i D R0 BRELIDLhoDS SRR o9 s

tﬂtrﬂhv“@ﬂ[“ B-djpyrimidigl, $@w8¢9ﬁahydm- pyrido[2,3- d]pym‘rﬂ‘ﬁmyl and 5,6,7,8-
: ah 04 :gg CT/ 6%5:} 4/ 004784 -44- A "carbocyclyl™ is
& al?)ﬁl‘fﬁ’i 'y saturated or unsat urated, nono
0 bi (2
NWILE YRF hed R %g@&er frith thd DR 16 g&q&@ ]a%ﬁa{eﬂgg%a 5or6

wherein a -CHZ- "group can optio ace a

membeqd)gﬂboc@am nng]’r said ying Barpjaoidalhy gahj’_raued oaumnmw@,lm@o or bicyclic
ring

Carbo% gﬂg Gﬂﬁ 3515 gigor%(ﬁ r gﬁtz)t E%g%s 1%%@{ o g@geq With the pyrimidine ring
of fornbd (¥ Giedrath 'a -CH-_?l e 6%{3&151{6?191?})’ be r%g)a'céhﬁt& Igﬁ ell’-'bl’d))- Said ring is

1- oxocycl opentyl, cyc opentyl, Ttyc
fused ¢ the ptysimidine ggagmﬁ ifessoata (L) tquhd:eya 9 or 10 membered bicyclic ring. Suttable

vahes for “R® and R’ together with the bond to which they are attached form a 5 or 6
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napht hyl, tetralinyl, indanyl or 1-oxoindanyl. Were
"R6 and R7 together with the bond to which they are
attached forma 5 or 6 nenbered heterocyclic ri n%"
WQHHRM%Y is a partially saturated or unsat ur B¢ E§E2004/004784
mono or bicyclic carbon rt#g-that contains 5 or 6
atons two atons of which are shared with the
memb¥¥éd EBrbbdyeli¢ Hing whifkiDéad ﬂﬁ%%' fasdd tb thopyrihidite cftfotoeds () are
one atomis chosen from nitrogen, sul phur or oxygen;
quinagblinydi n a - CH2- group can optionally be replaced by a

- O) o d 1 ru. g \ i .
oA e T S S bR R Py 0By roup having
m to & B@&bEY kioksdi ne ring of fornmula (1) to make a 9 or 10

menbered bicyclic ring. Suitable valueg for "R6 and
 Gipe coEpouS o St A be oy RSHEQCABIP O PRSP A & Sofx on
_ g . .
e 4o R B A0KE R SURRIBR B 51 caron
atom@re pteridinyl, purinyl, thieno[3,2- d]pyrimdinyl,

tl EI‘P?' E&[péggqtg][o% %étlmmqi? b@f%t%‘ﬁﬂ%&%aﬁo%] IQXIEElﬂmOId i‘lg]yydlrﬁca;rbyl" used

alonac%%g QlsR e SHp¥fit, Fe sy lany Hridhbe as 8 wbduttifeeni@viti@ Snd OF more
! and R7 together wth the bond to which they are

hydregenafrbmc fysrosazsb@.or 6 nmenbered heterocyclic ring

rein  saidring.i sed to.the
rpiopits o Rt B B W b nR AR o grefin
refer%\%l_ Lﬂ&uﬂ%ﬁielﬂ“c fﬂédi%ﬁt&r bi‘HnEIimch&aﬂllr]ﬂddearHummyhlg comprising 1 to about
pyrazql of 3, 4-d] pyrim. di nyl or pyrido(2,3-
12 caapqpyatom.dimgss otheriviseisprrified Yolodh |g§ﬂ?faﬂ&é§‘d%‘?°th awatrg alkyl and
unsa Lib P her with the bond to which they are attached
orma S or 6 nmenbered heterocyclic ring wherein said
r i Fg compbusdscbftforrnile (Lap yhei teind i eyeloatiof Sroged zlove yrasgnefix or

e SR S S Bt B5 i SRR o
abou?i’i carD¥d h@@ls2, 3-d] pyrinmidinyl, 5,6,7,8 25

. tetrabydro-pyrido[4,3-d] pyrimdinyl, -
5, Bortogoandsoffermoula k) dhefter “aybyusedalona g apsydix or prefix, refers

5.6,7,.8- tetrahydro-pyri - . .
e
chardthdra@e did oL MeRochliRt efectromiybnd ecmprsihe 6yplto abmitid tarbon atoms,

said ring is a partially saturated, of unsaturated,

whenebribe gadigsl isderated or aFHBRN Pf g 2IRANCHME ai ns 5 or 6
at ol uﬁ&@éﬁo%ﬂﬁ@hﬁ Ak %—%d’éﬂﬁﬁ Rrdip® or "non-aromatic” used
pyrim dirne ring of formula

, whereina -Clir- ]
along) @ wffiz am ae prefianeitry tdoe clieeqotad geahpygr radic@(tmyt-doesaptgontain a ring

ring is fused to the rim.dine rjng.of fornula (1)
havipgatgeBc ghagagiFr (tfc&'wr%qﬂbg?{l%‘acz'&zeér E#EF%D‘?%)ng. Sui t abl e

va ?&]n" QLSRR FhdtkioBydlFeuledntbrie@r whh el

thgﬁgﬁ at (tiﬁfh%gﬂ‘fﬂ?rtﬁ)a 5 ?ﬁ %%V%B%OOSI 049033 ' o

prefiROEF@RROOUNDOANBMing siBchientraneldca hpviag one 6T mppgnultivalent

wherein said ring,i h i di 3
hetesbgion DopppaciEtiesd AFE 5 A S5 o Baftifueting srruoture and
including at 1cas88 RAPIp HPRHuELORNBMOin B9 rirg)eHbterocyelbenay Hematurated or
any group having in to n carbon atons. 5 For

unsaburipdLaontainng pre ecare(doablebrrds, engrhelriney ele MaySioniafmgre than
one glllé). M a ﬁgter%c%’lg fc:bﬁ(taﬁg 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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prefix, refers to any structure conprising only carbon

and hydrogen atons up to 14 carbon atons. For

conmpounds of fornula (la) the term "hydrocarbon

WO aMs@4033 or "hydrocarbyl" used alone or as aPET/GBR04/004784

or prefix, refers to any studgeture as a result of

renmovi ng one or nore 10 hydrogens from a hydrocar bon.

FCFOI%E] Qﬁjfﬁﬂ%f ?31?1;11@5 fﬂ# ﬁ:m(tén?r) febRodiEidticalskd hlonk %? & a suffix or

al'one X 0 re refers to nonoval ent
preﬁ:s,n-ehrsgbta rmg cbmmmhg dtrmttmrcmr h;xﬂccmdfahmmg omchir ¢agrg multivalent

heter GBS ay SRR 6 5 O. BaRFaf § LT the ipgeoture and
includidb4t I%taﬁ@ ﬁd@ to @Bé’ut 20N3@heHth€ Andsk Wiherdip ﬂﬁlﬁngﬂ-con’mmmg

compounds of fornula (la) the term ccloalzﬁé used
struchirooemolecels hegidif mn:@tlc clmr@fftm(.e o, et 2 delecaliza Rlsvprsi

r cont ai nr Q
| o BB ol O3 Pt AR BT Bl EloRBoRhe g sufix or
preﬁf; QEfewd 18 alrh@ikalldReivE@firtin Bhettrocyitesly fﬂn{jm&g)cbmac& satk hiydrogens
or prefix, refers to a hydrocarbon radical having one
therefiprror e pol yunsaturated carbon rings having aronmatic

20p GHAK %8{11?(& of ngﬂa Eﬂz {;he %rug S8k RS uS AR S a8iftix or

conpristng ar on -atomns, erein the

 prefix,agfecod radical d)fﬁﬁxedd.rma hetercdn by rethbdng pmrhydrogﬂrn fiigm a carbon

For congounds of formula (la) the term"non-aromatic
of a ripgofihe geterog¥ile.ar omati c" used al one, as suffix or as

p F @ obmy lp'bﬁﬁ(ﬁ:rﬁ f5Rmfa A 'Eﬂect&lm QB9 ised iafoak of Ra4 suffix or

does not contain a ri ng havi ng ar omti c character
prefigaefers toztrhatemméyl eving zeainasicabaragies, whepain tesr radisabefithel s

hoterty 1o RRtol 5 s chtopic Hlme i E e o olBBEr N OF

St FeiClotipRuids dfabeailh Sld)me teen OHe-nmbEped? uatd s prafiepdfers to a
het eroat ons, independently selected fromN, 0, P and

gfouEhﬂ‘aQE aﬂﬂaﬂhﬁtéﬁﬂtﬂﬁ@ s TR @Pmﬁrct ure and including at
(§II colr %P.gdsu&fg g#lg ek oﬁe-hﬁmtbgl%d“ 'ug%(eﬁ)preﬁx referstoa

eroc rate unsat ur at
grouphmhﬂgﬂmgﬂmaomlnmermgmtdm bonds and heterocycle

C NP O el M) e g | OSLpHRS VA AP R Ko o
structé Ua&d cule Eyg%qp,rwman%ﬁe oF &Jokeyhyrcﬁﬁgéns e 1@plab&Bsith b¥®or more

rings s Rar e at'ons there betvieen. Heterocycle may
Ci-1zhpdrecabongoinps, oh anaet merechemsopl grouphemrdaigingPRg of more

P T P A

one &1SASeReRARIGs RSlude %erfdc)ﬁcl?[ heté:{‘tﬁfyt:be -Keh,eOR, L0, aBt, -1, -F, -CFs,
ring-containing structure_or nolecul e havi n

CRBRe GlaPIOYai iz, -SHe B irs: ShondepdrashRi 3G 82, Eoah.-

SRS BB, TEOMRIREI-OE ibog Sl Uiy, aio ),

and &ligind BR-OR), wheeigieachi 1R isi a0 elpyiradatbyl gF &r estumplet sibstituted
ohergLa i i Bbea oA abhcay L RS Bhendt Horoptens, Fminophenyl,

etc., wherein the niiro, pyridyl, methoxy, chloro, and amino groups may replace any suitable
hydrogen on the phényl ring.

For compounds of formnla (Ia) the term “substituted” used as a suffix of a first
structure, molecule or group, followed by one or more names of chenmcal groups refers to a

second structure, molecule or group, which is a result of replacing one or more hydrogens of
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For conpounds of fornmula (la) the term "heterocycl 0"
used alone or as a suffix or prefix, refers to a

erived froma heterocycle by renoving one
wﬁg@gﬁ'ﬁ{?a?ogens therefrom For conpounds of BETP200/004754

(la) the term "beterocyclyl"47used al one or as a suffix
or 10 prefix, refers a radical derived froma

the ﬂﬂﬂts&ﬁmgseg hrldeylerce eaipwitiotie: diy: @ ageenimedelended @osups oF or
ring, of the heterocgcle For congounds of formul a

exam(nle&)a heny eybsiituted B PyF efersde BB or as a suffix
OrTh@feﬁIn'"ép%ﬂ?Eﬁ:sﬁ 1" Caﬁa%gtpéﬁmﬂﬁsv biREbrREes 25?5}&?%133 that

character ein the ra het er ocy
are ahmaﬁaﬁamiﬁhaswhaﬂmmnmfsuhmmdnati c ring of the

erocycl r ound f 1
Hooginouis afdpamils BS RBR e fropudis ar Extll, mitfogygic
heterhé’ﬁ’dléb%u@h hd: RGiRRAL oSPINEe MhBSans] ﬁﬁzeﬁﬂiﬁg KR8 ; thfﬂ@iue apyrrohdme
onpounds of formula (la) the term "five-nenbere

pmd@ednaéaq@ﬂldmﬁxpwﬁ@dmet pyrazolipeodipxtland, sylfelang 2.3-dibpetrofuran, 2,5-

iy SRS} bR PP i e B B R, piggrocine
morp&oﬂﬂe Shibi@tphotine, Tﬁ)’k@(} tHi€py@kin, g_rpmydlxypgf@| REARRIrGHyram 16t

m{ﬁens are rep Iaced W th one or npre
dlhy@or’ 9@r%ﬁ%@ﬂﬁ: ddotipsincodionne, Bemppiperidpe s, %éd7~tetrahydro 1H-

o R S PSS 0] SIRBL R APty v

ar Emrpmmnﬂda afifognule () in additien, heteeropalidndudes cakmrdmc

heterrc]ngrcé %% X]@P het ec{lnebﬁi%)%@g‘: pyrm:_n@me W(Pazmqﬁ% m@e furan,
mrazagﬁyyﬂow%gdaml@%ore%%k%%@§ RsothidzolS(isiaBole; CA3-triazole,

R, oxo (: ., Imno
tetrazolyR).2.3 tnndiagcle,)1.2 3@%@@3@1%1@4@&@(@)1 2 Axtraadiazele 4 -

o 53 SRS SRR EA it

MEFGMHRARY of fERmMEE @I&D @ﬂ&ihonai?ﬁﬁﬁﬁf&?&lb encdiiffass polycyclic

wherein the nitrao,, pyridyl 10Xy, .chloro, and am no

hetergevalgss farwyamkpls) @é@leawyﬂﬂ]é%ﬁ: {spBideling, ingliag, tg %ﬁhyﬁ@qumohne

isoqREARE tobahftco I 0nliiirk O TRIMALRY lon! Q5B Bk Dimb .

benzaﬁnh-m; a139d1hydlgb ﬂupfurﬁm lidobasabtnyin, mmmamhxemmsm}mﬁman,

o B S S0, ES i
naphﬁ:[zn"aﬂfeeqﬁ}igia‘?ﬂg rlﬁ.m?d‘zom %%%ﬁﬁél%@éﬁu?ecﬁﬁ drith fﬁ%ﬁfhdme

he first structure, nolecudle or roup
phenamthmimenmeeammhemﬂmmalphgnwpm =] enzamp@le bemzothiophene,

bensa SR il Yoy tle, s Bidapaliide SRBRAR carbotine

acndg{eoyﬁ@hzﬁgﬂeugﬁ@qﬁﬁ@hzmmgol ecul es that are substituted
d those that are not substituted. 5 For_ conpounds of

i oFmowmqs offomnela (ka) in additiontioghe pelycyolisihgiesocycles described
abovE HELY t?}lchecmcludes polycyclic heterocycles wherein the ring fusion between two or

more rings includes more than one bond commeon to both rings and more than two atoms
common to both rings. Examples of such bridged heterocycles melnde quinuclidine,
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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het er ocycl es such as: aziridine, oxirane, thiirane,
azeti di ne, oxetane, thietane, pyrrolidine, pyrroline,
im dazol i di ne, razol i di ne, razol i ne, dioxol ane,
Wé%?’g\"%ﬂ% 2, 3- d%ydr of ur an, 2I0)é_ di hydr of ur anPCT/GB2004/004784
t et rahydrof uran, thiopbena'iﬁperidina
1,2,3,6-tetrahydro-pyridine, piperazine, norpholine,
2,3-dikydgoduranib 12, dihy sofaranyl; tetrabiydrafuran®], Shidphengit, eipearidnyl, 1,2,3,6-

s R Vs ol OB RS, o B, 2.3

dihy&ogyrﬁ;l}?l; teRhnAhysrenylH ,méygmmpwﬂmaﬁﬁ?m-diomyl,
_ 1, 3-di oxepane, 4, 7-di h@: 0-1,"3-di oXepin, and
dioxypdhomopincsdinyd d,bé. - gy deotflearnpisylo homopipetazingl, 4)3-tioxepanyl,

_ﬁ@Q{ G0N, : oggﬁl I ncl udes_aromatic heterocycles,
47 r.‘ge%g’.rr%lf)gj&}@@’rl [ neg?ms %?FH@%Y yrim di ne,
pyFordmaipoendst 4fiforpineln ela) finisdition, ﬂnHtEﬂZ:?ﬂyl RYRuied &omatic
I m dazol e, thiazole, oxazole, pyrazole, isothiazole,
he W5 oF eterparyl, foF pxagzle. @yridmyl, pytarzinyb|perimidinyl, pyridazinyl,

- tehai, 2] P da Al Astriazol 6.
i, fufl REZEE 38O e A8 Do, i 5 Bofnnot
isoxazpﬁl,ﬂsz,zﬂtdzﬁoa?;ﬁcbaz‘l'@d?1,23331;h1bd1d X ol 1;’;!]2 B-loﬁﬁdiEﬂﬂyl, 1,2r4-triazolyl,

C ou or adal tjonal ly, heterocycle ]

12 ASRERARE ot yRy e b3l S8 b 3. oxaaiaroint
A <B ek Bt i1 PR .
| O oA ol P Rty BRI encompasses polycycli

heterpestoldlh §y/1u¢lud@a datbrasbinatic onnan-drematic S angmplesimoiyh, indolinyl,

sl RRATEL PRt Ao bR L 1.
benzadiotdgh @ owplein xdibidro CovrdidHrd) theh &I Feran{ 1N 8 BLdikyd8benzofuranyl,
. i SO ndoLe i ndazol e, purine, phthal azlne, ~
lsobeﬁé‘?ﬁqmy chogrenyly abogseay | io chrgmanlz sathenyl ahaporatiriny,
innfl i ol SO, oty DBl Wietaciny, poohsivrigingd,
qumcggaﬁnjdﬁtha]oﬁaﬂgbianqlhggmﬁﬁmﬂgpm?nﬂaﬁdm?ﬁ@aﬁﬂiﬁnyl,
Zl.Nl.azol e,. benzi m_qazol. e, enziri az e, .
phengihDlny: ﬁ?%&?ﬂl}%?ﬁ%{?&wm}s‘aﬁb@mﬂwﬂ: ba-bgpzisqperalyl,

benzdiohérd, Hehfoxadhgl, GehAR kAL E@&imﬂﬁ%olgp BREHALIAS thioxanthinyl
formula (l'a) in addition to the polycyélrc ’
carbagelyb cabpinds adisknd; pyolizidingl end fuinelizmidipgl. e i ncl udes

S S 5 AR TR oSt e

above btepgeytiy] heludes polgoyciahefRocy clylabhd ¥ tRd OB fusfA B een two or
to both rings. anpl es_ of such bridged heterocycles

Ex
moreiringk ReEIdgE Mot thar Pre bombeammen i kofe rigppan mprechamiveo atoms
- i Of +e -
cons it o s LA B A BRABR BRE G ATRIUBL Bl

diazabiopelof2cl. 1 theptgh taed Geyrabigyaslo[ St Thepisl. aziri di nyl,
t.hi i anyl, thietanyl,

oxi ranyl , anyl, azetidinyl, oqxet
o S of BFTALA (A] e etk it @ Aac” used alone of ds a suffix
i, AR kit adials dTNE ' 'Qﬁﬁga j nylL, WO
O 005] 049033 PCT] GB2 05;%&%% V) %ﬂrﬂ?%%‘?jo u%gnyl,
independently beleeted frouriyidrogeatar athydrestuboamdicalt hi opyanyl ,
piperidinyl...1, 2,3, 65 tet.rahydro-pyridi nyl N
Pl ot Gtk RATIR * B ERRRRIER O1 - Crgiagarbony)
includd'C QRIKoRWA bor], InetBd-RARPBRYI Bli¥kycattdhyBRY SEOPMIBRYarbonyl.
1, 4-di hydropyridinyl, 1,4-di oxanyl, 17 3- di oxanyl,
Examples 04 151-allosid piobiskei @isalkoxy, Cialkoxy, methoxy, ethoxy and propoxy.

Examﬁeg log;‘(é&%ﬂ%!g%iﬂ&oidcﬁd%ﬁBLIT(XJ[Yimli}J?O, 1.'3 5:%!21{135%, methoxyimino,

ethoxyimino and propoxyimino. Examples of “C,.galkanoylamine™ include formamido,
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5 4,7-di hydro- 1, 3-di oxepi nyl, and hexanet hyl ene

oxi dyl. For conpounds of fornula (la) in addition,

het erocycl yl includes aromatic heterocyclyls or
WOs(06Wey| , for exanple, pyridinyl, pyrazinyl PCT/GB2004/004784

pyri mdinyl, pyridazinyl, i49enyl, furyl, furazanyl,

pyxxol yl, imdazolyl, thiazolyl, oxazolyl, pyrazolyl,

s gAYy B Gy of, CAHBEIR pipth FH SRR fpotce
Craliyldnlghoteyt, mhedinhl i lejtylthin, 2hefhydsuhstiiap p¢tdylsulphinyl, mesyl and

ethyl5iihon @%%ﬁéiqﬁ“cg{g iAo L A e e 9(( LiCerflylthio. Examples of
“Cy. gﬁgﬂ@y@? wand%%aﬁ@@mewlsumeﬂgmmawﬂmﬂmphmﬂmm.

yl's (including both aromatic or
Examples of Smeeikedoylf trclude dhmphliandyhdubpibnyliand epétily Examples of

NIRRTy ol BRI A e S8 s Rg o aidor
“N, NDEIZATHy DYt incRIdEAI-VOMkthy ity 6l rdR.CoLEB Jafiiho and
benzof uranyl, 2, 3-di hydrobenzof hranyl, 15

N-ethdobrametiflamingy Examaplpbole iypsalkemyld aeerignyl, 3158 énd drasppanyl. Examples
of “CHRINRN sto SRR EPphEN ana 2toBRL B ee 0! 21 1Y
o ot v mr i i mylpies of
“N-Gneabshil, asRlGmg i iehmor w nyr,
T i R S

benzi'm dazol ,
N-((healkyhiaatzamhopll, methylemsmichibhopyy] ar@iGtndarbipcdrpbnyl. Examples of

VAR vt Dot Hsp R E o Pt tpsa, ftdgmingearbonyl and
mettFAdhflh@thoc&bbid. pol ycyclic heterocyclyls described

above, heterocyclyl includes polycyclic heterocyclyls
wheRE! ar TTh enedng gogmy Sapergdieneen two or  nore rings

i ngl n A0 . .
ofeltt hné B bpER. 50 R0 o SOk Al e He iR fhng and the
sccogﬂﬁhglghﬂrdgfﬁ?d;egﬁhg)msdhﬁl&bielwd;ude qui nucl i dinyl, 25
i azabi cycl o[ 2. 2. 13heptyl ; . an . L
7- Skl @h@ﬁ’?@%‘%ﬂﬂﬁﬁ aﬁcyqpffabﬁ‘p%alt@é ASBEREERGPE th Mgption is, for
exalﬁsﬂl?,)antdaﬁi-ﬁcﬁfiﬁﬁ \ AP I8 coftfpouRdbfi@e _iﬂﬁﬁgoxf‘{wﬂﬁﬁ i9kuffieieftly basic, for
urfix or prel}l X, rePerps to radicals of the general
exanfirde,anl saidNRIitionvdadirveithy f& emadiple, ‘an inceganigoepemie neidyior example
sel.ect ed .f rom hydragen a, hydrogarbon,.radical . An .
bydrg G- Y grobRapicE IS, Phgsphon Haflitgasoti. AR B g acid. In
additiéh a ¥k Renybally s2Reptaslk waleofd cohiduod e Aieiavetition which is
met hoxycar bonyl , et hoxycarbonyl, n- and . )
suffigieptly asiglicds poalili metal sl fosexdmplen seding oy PolapEngdalt, an alkaline

i - | . - .
et SR T S SO BUATATY i
orgafiicbasd Whiliiaffords,a phesialogicallyreceptsild eativnnfor@xamgle a salt with

propoxyi.m no, Examples of "G . 6al kanoyl am no" incl ude
methylpming dmethylamine, %ﬂﬁﬁ&ﬂl@&%@qﬂ@m@m&w@amm

peviiio P ' L2and pr _opi onyl am no. Ex_arrpl es of
s Qé’%idéaiskyiggi%;a wherein ais 0 to 2" include
Cl It4hbily be wbpeddhgtlthe pyrtinled ¢aimeddan by toivention are capable to exist in
diffene ndaonancl Mrites Shd Wi B eao1ds RS haftth include all possible

resonance structures, for example optical isomers, diastereoisomers and geometric isomers

r

and all tautomeric forms of the compounds of the formula ().
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et hyl sul phonyl . Exanpl es of "d _6al kyl thi 0" include
nmet hyl t hi o and et hyl thi o. Exanpl es of

. | sul phonyl ani no" include nethyl sul ph | ani
w%%gﬁﬁ}t Oé%lsul phsul phonyl ani noﬁﬂ 5 Exanpl es of PEYIGB04B0a7ss

" Cl. 6al kanoyl " include Cl1_44""anoyl, propionyl and
acetyl. Exanples of "N (d _6al kyl)am no" include
meit yalshiorhs undersood yhed eentin cexpopdsof dfe formula (I) can exist in

| ] m no". i n¢l ude di - am no.
sobveit S sl S0 Mo o oh Sl Ry Bl oAl e
undestood @attibd ineaytion dabempasayd all fich¥blvard fdmiy openyl .
Exanpl es of "C2.6al kynyl" are ethynyl, 1-propynyl and
M!l@g&p&/nyl . Exanples of 10 "N-(d _6al | cyl) sul phanoyl "
; } h L,
B e QIR B e B e bRl R Phreotere, bl
vaginill, h:hc(h:iih in:’aalb,’yl;:_)ﬁ,am‘uﬁﬂmm't o lyd;ur::ﬂiingualﬂly, intramulscularl},]:, subcutaneously,
. e - e sul phanmpyl . . Exanpl es o .
tOPlcmé P&Fﬂ%%ﬁ?“m sl mega@%ramw?@ ﬁgﬁwmpelaf gLy,
i | ;3 t i .. Exanpl
i TR ATROTO AT LA AORAS B, EXaTP! o5
NNFhedosagekyill) depamdemiing routd iofredrinisratinn,dhe boveyity afite dease, age
et hyl.ami ngcarbanyl . "1tT' or "rt" ns. rqom . .
sod 0 BB SR tors ety orred P LBtudR hysiian
whenseomthing i@ i8di0ldRalvegRtnt /4@ dﬁ)'hé%:etlevfél Bt Mbsk Elzpmﬁx%e e 2
.ring share at least two atons there between. ‘A
pal'tlcéllﬁr
DG AR el FRATR gy o o

PaBtE- phar maceutical |y acceptable salt of a
aci d-addi tion sa a conpoti

cancenis apremouns sifficiheitsyyopbasitically eelieve ipaPhan-badbded animal,
.acid-addition salt with, for exanple, an jnorganic or
Pﬂ““Bﬁ“&ﬁrﬁﬁE% e sygptoms gEptasen A9 Hlowche BFISEES IO O §BCEFiOE fo Teduce
in patftsORiR bFmpBRRoR Bk Fihe sk i eﬁ%&gc citric or
P mal ei c a%?%, in addit ieoﬁkgkgglirhggb e cphar maceutical |y
a&eeprephtieg phdarmacduticalcompositidnofrotntibe conmpmtnide of tifis miention,

o SO ok B EME Lot
preparbhindRida powdbrds, tablefs, @XAIRIbE @aSabs cAHIRE, FRBAESIhHM

salt, an ammoniumsalt or a salt with'an ‘organic base
SUPPORKRTESE- af f or ds a physi ol ogi cal | y-acceptabl e cation, for

e a. | i ne,.a i am.ne... .- .
PR afict Tud bibhclor e MRS A R BF pignents, favoring
agents, bylubiieys; luptiyars, sespehding hgsilts] bbeleng berblebalsidtéi@ating agents; it
Ig{ﬁ)azol es cl a}L med in . this invention are capable to
can a %?ﬂFl}FﬂP%ﬂH}gfIFQF%ﬂt resonance structures and thus
t Bep AW ARE, T Sarfibrdk H%eifsﬁdieidecl Ly ,%?ch%lui\ ROSRAR Gith the Snely
. __resonance structures, for exanpl é optical isoners,
dividediaggveeaopasn i tahkets, thevrvtive compemneisanixed evithl the carrier having

the neﬁgsg&%'?iﬁ 'Eg {31%536 ief En éuri]tgblce%%lf—gg%ﬁfé &égl%gétgé ]r.rnu tlhg slgalp)e'and S1ZE

desire®CT/ G) 92004/ 004784 -50- It is also to be understood
that certain conpounds of the formula (I) can exist in
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 js dispérscd 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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sol vated as well as unsol vated forns such as, for

exanpl e, hydrated forns. It is to be understood that

the invention enconpasses all such sol vated forns.
WEAW0HHWB3 ons 5 Conpounds of the present inveRET/EB2HPdp04754

be adm nistered orally, parémteral, buccal, vaginal,
rect aI i nhal ation, insufflation, sublingually,

@E gﬁag Intinde YREUESRRQ ){ate thRieSiakd stearate, tale, lactose,
i ntranasa i ntrapéritoneal |y, intfathoracially

Sllgaﬂ ptatmy dexois,| chm@meaﬂi yethyil ntlhdosmeacallm;t carboxymemyl cellulose, a
glltracerebrov ngri g‘},dﬁ%Fll% and by injection into the
low-juglting Wax EReoy Eﬁ e ®pend on the route of
Som@@ﬂ thet E@\Iﬂd@ R tﬂe‘lﬁeﬁﬁt’ﬁ%ﬂdﬁn&&e thabrictéaseng 848 willDvarious
and wei ght of the patient and other factors norrrall%ls

inorganicsind ergadioneidsirad dasasratl mechymalis preiadse, within dpe scope of

mch%geﬁ%na& 18%?#%16]? agﬂ a&#l%‘ﬂg galE p]%ﬁlg& de. ﬁ%&% ﬁfpﬁ Féc%ﬁalte Penzoate,

benz&icb@Edraws baeEionktePbisdl fe g, Anphbmiq m&mﬁhmsulfonatc choline,
invention for use _in therapy of cancer an ano

cluatgmlabp@ﬂtsulf@mwn@pﬂwﬁnp@mv elhpegy Gonaes Jumarate, Stotemat,
glyco G%lg’lﬁﬂi? 2""1{1}2 e u@ btk GihBhb¥te hdidie, hi@rochloride,

w t’he” progression oOf “cancer,
hyd.rﬂ:liroﬁﬂiﬂ; agdrodiden hpdtbxmﬂsatw ladtatsymplatepmalsfates medencylfonate,

meg%%glfﬂa% *thtg ng D{J%EJ @g%ﬁ%@g-awﬁﬁggérﬁgaﬁ? Iphﬂzylacetate
phosps. ldip ﬂi"ﬂ@ ‘i’%ﬁﬂﬁcﬁl"mtﬂgﬁ'éﬁﬁhﬂ@ Quif AL daBEylate dledfte, succinate,

|ther solid or Iiquid form preparations
sulfarmmid, sdléanplater siifate, tarbitet @syl@mc§p-§¢lgmﬂsglﬂgragﬁutxﬁ]§mmacetate and

SRR ST e PR R B R i

and Hﬁﬂissﬁﬁl ghilds Uidtne catth vieutdl Rglts sage s slumsmimial dive raad magnesium
ubricants, suspendi ng agents bi nders, _or tabl et
saltsggalip m’@gqrgqm%‘@asg@ Sibgs dilqyc ohgylapmg spits, Nymethyl- —glucamme and

salts%ﬁ:\aqgﬁlﬂé %Eldggléaﬁ Qﬁ]ﬂ P YERLiRe, 2 8o TG, 1AQEo, 'b§31é‘

Vi d isindmxture with t
mtrogemedantamﬁig gtmpsdnay laa:qlnatmodrwﬁh enth agentstaablostes ;allwhh;ahdes such

os g S Prem R v B i, S Tieipp By o

daan‘%i‘ C SRR %ﬂaﬁ'ﬁahﬁ@s SR BEIRPT RIS My hedlstedrOl hahdes, aralkyl

repari hg uppository conpositions, a |ownelting
halides tike benzyl bmomldw mcbm ¢rat Non-taxid nh}@m}«wmlkfe@cwmble é@ltﬁalre

prcf%’%etgl:)glp@!éls o g&fl %ﬁye%fl u%h%g %‘égla'hﬂg B?ﬁjﬁﬁ.{n#ﬁ% product.

noirhée Ehlf%@.m%gﬁmad Xbiteatibrgl hi&ﬁms pach by Iﬁhcﬂmg the free base
conveni ent sized nolds and all vved to cool

formsef] ﬂn@iprroﬂuct\mﬂ*zmvmwﬁsmw@w GAPETRPFE. aﬂl‘g’.{l & solvent or
med% 5 AR GRY dali§S ?Jsblﬂp ugﬁn@sg{i%ﬁﬂ HiTh GRGRAR: a&rﬁmh is removed in

gneS| um Stear a sugar, pec [ n,
vacudeot by iffeezs dedupor l:tyree;ghm@nig’the ambimybf mmsﬂnggselt fexcaiother anion on

o ol OIS, g5l fulose.”

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

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

of this invention may also contain, or be co-administered (simultaneously or sequentially)
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| ow-nel ting wax, cocoa butter, and the |ike. Some of

the conpounds of the present invention are capable of

formng salts with various 5 inorganic and organic
WQRLIEHY bases and such salts are al so vvlth|’r’wg'l'/f:f'é‘2004’004734

scope of this invention. B&nmples of such acid

addition salts include acetate, adipate, ascorbate,

with RERZP #idRe hﬁﬁﬁéﬁegﬁw Jgeﬂ@bf vallk GRr&eRatoas obivow distae conditions
butyrate, canphorate, canphorsul fonate, choline,

rcfcrmdttohtmm cycl ohexyl sul famate, diethyl enedi ani ne,

nesul f on
h e %GR g?lgpgéﬁ?{}l/ %ﬁ%@%&%ﬂﬁ?l #4 A a{f&n:mh 2 F?%ﬁgﬁlg%{ gc'tlve component
or a ﬁ%@Mh@ﬂlﬁWEﬁ@mb 4lt ¢éth alﬂaﬂﬁ%ﬂﬂiﬁaﬂmadﬁptable carrier. For example

roi odi de, hydroxynmal eate, | actate,
this inzemionaeay b%ﬁﬁ‘ﬁ%‘@ﬂtﬂdry?é'giﬂiﬁﬁ*ﬁ BowD 15 ﬁ%tﬂaﬁoéﬁ%ngr%] g’?&”-“mlﬂe
t
table%%ép%ﬁﬁ% Qﬁﬁg&nﬁ of mlﬁQ?ﬁﬁst Eﬁéf&ﬂsﬁ‘%@ulg%@ r%%%lﬁfgﬁigtﬁgnts gels,
nasalisHria] ﬂ:.ppssatdnay,l ﬁieeg dwided paWdc:rs o0 amnsrds or newhséraﬁa'tlehalatmn

sulfanilate, sulfate, tartrate, to ate
and Yo pargige) @%%(1$@ﬂ@?%jﬂuﬂtquqsdg%%ﬁ%q: or infligjon) sterile agueous or

oily H&G@@%?@ﬁ@enﬁa%ﬁ@éﬂémﬁﬁ ovgde ammonium salts, alkal i
net a

salts such as sodium |ithium 15 and potassium .
saLiquid friaiompesitians inclde adlubens, suspersiongsa eimylpigRy. Stextle water

cal ci u and sium .salt salts
or wEGERtoRIaF SEP DRI of R kiys Ebhnginth by BpORRGaRRAGR
exarfpl6l of Bl prapatdlioAdhiiRabRIL smsllm m&maﬂomd,lqthS:Dmpmnons can
ornithine, and so forth basi c

also i faronitied o ORI agresRpROINEYIsES glvaslsaision- frpeons geftions for

o 5 PO by 05 2B e s
suitdbl kel st} famoring gty Istabﬂlzbmt :)aid; thBikemiug Agdntsad dmr@tb Aqueous
suspepUeRey P R3] Ftsaih DR ISR Y CRERF e FPRY UG e Shmtent i
watd? thgeg}e!(" Qifha NDuk ﬁ‘]& drial E‘Il(':'ﬁ' a9 hﬁﬂl&ﬂ%%ﬁtﬁeﬁﬁﬁﬁﬁé s, ﬁﬂﬂiyii

t hough ot her sal

pre erred s are al so useful,
celhdosehscaturn nanbsmehhmlgce&iulqsmrﬂmﬂybﬂwg syspending agmts kopren to'th
salts. 13; d by conventional neans, such as by
phaymaseiieAnfoPREaHPR A hase  form of the product with one

OF TR pRarfftdbMta B ipdaitionk CardPimamit dvssgeafote. nnsush form, the
solvent or 25 mediumin which the salt is_ i nz)g,l ubl e,

comppsilion i diGHedmLo Wit S04 COMTBINE ARATPHATeURRRRIH S thapctive

vacu
comBi, e B, ERGERp ) B OB EHEDRR R B QR
disctetdqpexttiangthe pfﬁpﬁr.at:lbm dordeample, psﬁeﬁdctdﬂq:ta,mﬂmﬂﬁs, airbpowders in
fornula(l or a ceutica

vialy prpunsfilasg The W@t gag Spg:!gtaﬁ%cﬁ%:u %?,Icﬁ%qeg,oqs ﬁ@ble‘c itself, or it can
be thl ﬁ@kﬂ%ﬂrﬁfé fu&lﬁe&%@%m the&@fpd kSmisnc! uding 30

I'S nor 'y formulated in accordance with
Combiantdensd phar maceutl cal pract| ce as a pharnmaceuti cal

co 03|t|on addi 0 e
sabictken oeeient B s el BEAPP s dole Bsrapy pr may
mv&l?é $ M&Hﬁéﬂ 1!00cﬁc EStfp ANl ey ThdértionéonenticaR ity i exdistherapy or
(si'nul taneously or sequential |'y) WO 2005/.049033

chelrGheBBR 0Duhebametherapy myvtinclugmanenr mesef the following categories of
anuﬁgﬁr macol ogi cal agents of value in treating one or

QUHEEASSe conditi ons

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

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetaboliies (for



10

15

20

25

30

referred to herein. The term conposition is intended
to include the fornulation of the active conponent or
a pharmaceutically acceptable salt with a

wphersmagsst i cal |y acceptable carrier. For exanpC®GBI004/004784
this invention my be formusged by neans known in the
art into the formof, for exanple, tablets, capsules,

B SRU c y 0h g PSS B e

methicimediy, oftosivdedibponsitierand biydarkose); antiumvebuttiineis (f@kexample
i nhal ath@m and. f parenteral_ use (including
anthragy adriappyc PRCH deForibieins ﬂ%w)omé'p& ppigibicin, idarubicin,

BB SEEBAR ] HBRAESS (6
alkalgisls lh.kﬂ ousisknes phizsines vimlesine and smomtbm&m’r tiakeidwhiketaxol and

| en sol utj ons act |
oo et s e cseels Spwedrmhdowrns Higieipposide and
tenipPEia R S biodks tdpaickabhfl és&&ptemgaﬁ; eral adm nistration.
Li quid conpositions can ‘also bé formulated in

(i) sotyiestsie aaqn@qu@mmgw@gm @oreexginpledmonifen, i@amifene,

mnlstratlon

b
ral mﬁﬁﬂ? %9&8§1‘£J:nlé ggc%c}o x?fcne strao%?P ferepigrn down ﬁfﬁgﬂﬁﬁc}q&o@ gxample

fulveﬂﬁﬂht}a dﬂtlﬂ:@h’d@nﬁ (fot &binﬁ:l@ Eicﬁlh&ﬁﬁlﬂe fidtauidle] Mithta6RIBbAd cyproterone
st abjlizers, and thickening %gnts as desi red. Agqueotus

acetale)s HEHRE Btagonists IR seonials (s cxeraple spsatplip druprotglin hed
|
s 8l 5078 S TARBNE oy, 985G o

as angsineoler Etionsle, voedAoid andoﬁdeiﬂ&htaﬁ@ an8 Gielifbieors af HxydiRtaay kuch as
celJ |l ul ose, and ot her suspendi ng agents known to the

finas maceutical fornulation art. 20 The pharmaceuti cal
(dii) C%%'Wﬂl@&hmaﬁﬁr eIl Wa&mﬂﬁﬁﬁ%ﬁa&l E BetdibpriteadShMbitors
Conpos! tion Ts divide to unit doses- contal nlng

like lammaqfoatl antl enlbgosors of wrekinefc plhmmogemmuvmﬂmaﬁnt ﬁmﬁi@)
@ SRR S B R PO B BB BRU e ot
anub@mep ) 3k @WrihGBStor fedptSaiBbaies ﬁ@ﬁ&&hﬁ% frabhe! té%bbg%ﬁ%hfs

osa

and powders in vials or anmpoul es.” The unit
“%ﬂ‘%ﬁ tHerceptsd™bendethe apiéertd ]l anbbidst etaximaly [C225]) ,tﬁ.aie:ﬁyl

tfm%ﬁ%ﬂ@%f ok BB R B B B acR b ORSS, o

exan:tpleaahihsﬁnts of elfe epedbrmel gowtifitdrEaaitp tfbﬁélxa@ﬂ‘pl@EE‘FI@famﬂy tyrosine
or may involve, in addition to the conmpound

r
lﬂnaSSthiﬁg}{"F SY&€i on, conventional surgery or radi ot herapy

NSRS 7 USSRl BB e
(gefitigbrAZD1839), Ef{?:Cﬂ‘rymlfvlplhenjd}-ﬁﬂghla(ﬂtmetgon}a?iﬁmqulﬂrazghn-&%me
ns,thereo as used in nmedical oncol ogy,
(erlotérﬂﬁﬁb@ﬂﬁ T]atl ng agents (for exanple cis-platin,
6~acr91&f1ﬁ>&lﬁNa(BLdhlo@WﬂﬁtﬁBﬂﬁ@Bmuﬁmoﬂoiﬁﬂﬁ@ﬂo%ﬂz@hn-ﬂyamme (C1
sour eas

balan, chl oranbucil; "busul phan a

1033an01 fearapie inhikitorg ehthe wbideoderiysd gasviRCRiGER0ME 20O A58k ample
inhibftek? of the hepatocyte growth factor family;

(v}  antiapgiogenic 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 57/30035, WO 97/32856 and WO 98/13354) and
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exanpl e antifol ates such as fluoropyrimdines |ike

5-fluorouracil and tegafur, raltitrexed,

net hotrexate, cytosi ne arabi nosi de and hydroxyurea);
wanoostousmesir anti biotics (for exanpl e ant hr acyedT/a82004/004784

i ke adriamycin, bleonycin,.gloxorubicin, daunonycin,

epirubicin, idarnbiein, mtonycin,-C, dactinonycin

and .m.t hr LYo antimtotic agent s: . .
comfa st yBREY Pher Bpfea o RARE Spbiffey B S ot integrin
ovBY fidBsh gl afpdosvdtiay el bi ne and taxoids I'ike taxol and

taxotere); and topoi sonerase inhibitors (for exanple

(V) epvesoeleptamniging gt ik es Cowpraiastinaibiand eampswaiydisclosed in

e8] Py AGERSE R AR, BILBhA0i S hpaagane
01/92 20X O ©n/04494 and Tvame2/0821d; oxi f ene, drol oxi fene and
i odoxyfene), oestrogen receptor down requlators (for

(vii) exantisesethermpics dat example thass Whish atgiFrstedits th |ligted above,
' ' i .de,. nilutam de and cyproterone

Suchla%ggﬁgtgeiﬁsl %ﬁﬁﬁ g“ﬁtt“gg%ﬁ?‘%t s or LHRIl agonists (for

(viiDex genel thergps epprbadhes, livdypdiog &ricaampld approaelies|to mplace aberrant genes

NG S T T T e ——
thera?gi %[gg%(ﬁes Y% 3% YRe bt EHBERS HaNFhad) %y'nﬁﬂi'n@ 'ﬂdrﬁtﬁéoﬂi bacterial

uctase such as tinasteride, 15 (i'ii) agents
nitrovdiuctass enmybictand appronachee o increasspasient fotaransy derphagnotherapy or

.nmetal |l opr ot ei e inhibitors Jike. i mastat and
reciqligsRay & BiiRFrg kA it oS BB ot o recept of
(ix) T uBGhueGtherapy ¥pprofihed iAdHiding for@hkambit dxadieand Wbl s approaches to
for exanple such inhibitors include gromh factor

incregpt i daBEogerei of Irbientdpmputashls.orch At Fransdrction wilycytokines such
o BT, GG 3  DIRIBRYL DO phE ST B et o

apprp4&ehizblo) dectaaneFydell Aflertry auppf eachesansinphirdnisfeoted junhymne seliteesuch as
i nase jnhiQitors d serine/threonjne kinase .
cytok R BREiSFES dparitc oe inaPRropr B RS tobmer s pied dppgye oel lines
and ﬁﬁcﬁa{@%ﬁ%hﬁ—ﬁiﬁt&ﬁc%@ﬁocﬁé&?ml e EGFR fam |y tyrosine
nhi

I'nase I nhibitors Such as .
N- B8clcéungoiot edmaumuptierachieved hp wayxf 18- iBuiiaephs sequsptial or

[ X ul.nhazol.i.n-4-am ne itinib 1839).. ...
sepafgf{ SS ot 5P vt B0 Rimts & Hhe ke RESH imation ot
emplod Bt diBpoudids beibidihbetitin, &iharmddeutitly acceptable salts thercof, within
6- acryl am do- N- (3-chl oro- 4-fl uorophenyl)-7-(3-morpholi .
the deszaesposs JegetibriAsrrinbeiomgiond theqther phgapaceutiopllyacygpgent within
-1 0 by he pl atel et-derived growth factor
1ts aéﬂ;%%ay&‘)g%%ﬂ%géexaﬁpl e inhibitors gf t he hepatocyte
Synibiesipt h factor famly; (v) antiangi ogenic agents such

as_t hose which inhibit the effec of vasc . .
endBe ARFPANIS Y wcﬁ%caﬁvaﬁ?wtaﬁ% S v oifbe present invention
can ﬂegé&@& fi4 ﬁﬁmﬁ&%%%ﬁvl x2li kaBlvh 18 bAMIANE AHIBE 2R BF bRAAIX synthesis.

evaci zumab [AvastinTM, conpounds such as those. _
The dorepdrosiedor phatmacenticely ancdptabés wabis thetens) ofohe prssent iwyention can be

YDA SB05 BRSO STy 66 e i it retrods Known inthe

art of synthetic organic chernistry, 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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conpounds that work by other nechanisns (for exanple
linomde, inhibitors of integrin av133 function and
angi ostatin); (vi) vascul ar damagi ng agents such as
WE3ms0de0d8t atin A4 and conpounds di scl osed i n PCT/GB2004/004784
I nternational Patent Applicggi-ons WO 99/ 02166, WO
00/ 40529, WD 00/41669, WD 5 01/92224, WD 02/ 04434 and
; . r : ;
pertofffe ! e appHiohi A0 AGRRNGS GRARMER: cPLoyEY BIPLE suitble for
the trandrmasiohSbSng Bffgctedh A lan i theatesaiption of the; sypihetic jefwde described

o 1 320 SRS B D08 5 FERESE PR ot sotvnt
reactﬁﬁ%ﬁ%@%heﬁ%ﬁ&{te%%e,%ﬁﬁn(ﬁwe@eﬂﬁﬁhﬁﬂﬂeﬁéﬂtﬂﬁ
pro-drug

10 therapy) approaches such as those usin )
procatiytessiraehoreand hate, condijmasiamakd fradleat srachiomaghieh shonid be readily

ni.t r.oreduct ase.epzyme..and appro i ner, .
recoRgige B o SRUEA LoD BreimeRa ety e MU BREREpgorganic
syntheH§ that theMehétiondityGpreRst 6 Miffis geRRnk bethapyoleane niibtle

I munot her apy approaches, including for exa

3 .exanpl e .
compasibleiwith thadedgsniziand repshernsauppesed oouchfestidetions g fhe substituents,

. 4 munao i ity of i . ug. - . . -
wiich FLABBREHDE 4y - BRLE bR LI Uole it ne il
the atthhe blietukicAuddhals i Mendeysed. macr ophage col ony

stimul ating factor, approaches to, dec%r ease T-cC

| .
anBegpyentioprBllamebs osemdorita B iT AR ﬂaf‘eﬁlﬂgwg%ﬁclﬂustfah"ﬂ
em@zﬁsr%g%‘?éh%ﬂl%gé£tétE&Bﬁa%$ﬁ9-::dendfiti c cells, approaches

cyt6kine-transfected tunour cell lines and
() appmpachess arsigignandegiees Gelyips CCnapctadipne axe Brridd out at room
conjoi nt treatnent my,be achi_eved .of the
tempSRRYD PLHOBITEL EBRSNT) L oyin S e Ciosi ng of t he
(i) | Nlighhif Yaluti6RAIROREIHeE 09fr AnlRGdiohs AdiBA sulfeCdvaporation of organic
* conbi nation products enploy the conpounds of this
solvanhwes tatoind oul usitgd veivy vapeattpyundes ﬁa@ﬂ Breagyre 5 — 30 mmHg)

.. thereof 1.t hi - sage range descri bed

Wlthﬁé’Pﬂ’i Blgf:r(\%ll;uéggﬁlép E%hégo g?her phar maceutical |l y-active

(iii) aggrbmwiolttphy nidags 8pghy dive@datdgapleon silige gelSthin yer chror@ography
The conpounds, gi_r pharmaceutical |y acceptable salts '

(TLGrwwseratriedgrat opsilise ggbplatetnvent i on” can be prepared in

NN | ] it shidt he art

(i) of ﬁ% g{?’ll’gﬁesy nt %eag?é%m%Tﬁe Scfci)o(?rrlggﬁﬁ (113 gfmcg 6fliplia

chromph@erapbpindss spdcirosopy (L GMB) asl resctivndinessfare given fa illustration
present invention can be synthesized using the

oY1et hods descri bed bel ow, together with synthetic

(v) "efAGRodiaWEvE BatidhRtorg poteh nBdlBiritidnetioregamince (NMR) spectra
chem stry, or variationS thereon as appreciated by

and/erroass spedtialdathii n the 30 art. Such net hods include, but

o 7 efeBhet T B i 0Py ABR R Ao BELEM, i s
obtainB@by dilipeht @royesh Mevadbmnanogepattorsowet repeatpd ifwere muterial was

pharmaceutically acceptable salts thereof, of this
requireflient i on may be prepared using the reactions and

(vii) ; 8%%%%%‘?@%%8%@% of bBa TARG foP PR R R M@t protons,

given in part per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz in d6-DMSO unless otherwise stated;

(viily chemical symbols have their usual meanings;

(ix)  solvent ratio was given in volume:volume (v/v) terms.
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15

20

235

30

-55 perfornmed in solvents appropriate to the reagents
and materials enployed and are suitable for the
I tions being effected. Also, in the
%é@gﬁuﬁ{?gn of the synthetlc gethods descrlbeHCT%%Vgﬁﬂm¢m4
it is to be understood that=3®r proposed reaction
condi tions, |nclud|ng choi ce of solvent, reaction
(%) at FBEHeI08 of fhefopmenndewerercatriadayut dsing phe or mbre dfihe following
eriment and workup 5 procedures, are chosen to be
the conditions standard for that reaction, which

shapﬂﬂhtmbrdm@hphydsxefe@gm;ﬁga y; one skilled in the
one skilled in the art of

é 5&‘ s under st ood
,flpsh chigmatpgraphy ey allca £ uﬁmgdsqo(ﬁanblﬁysl@ egmmtionrsystem:
Rdf!‘b% OS] PRELE hg C t, be conpatible
c ? theBr eaéﬂe%%g&gn% eac t|‘§’b$1jds$(“r)3 &'Eed Such -
r es)t ilerini somiprep FPLE sephsitioh swnis: YMEhaR CﬂDS—AQ column 100x20
%ﬁgﬁﬁ bl e WItR the reaction conditions, wl
o, ?ngbﬁvg;eé - 1potriiverasketiq W)lﬂﬂdﬂgﬂﬂh@ﬂ&@ l%n‘ahﬂuoroacehc
id ts%[x)%ﬁ{s st then be used. The invention
e ﬂs noweQE)(m[f‘1 urt haelgﬂjdescri bed with reference to the
(xvl)ftbe fcdlmm@g abbrexdaticas hwee baxarpd:es i n whi ch, unl ess
st ot herw se: eratures are given in
Qﬁ\@gs Cel si us (téne)dgég;% are carried out at
roEmAéerrperatureetﬁj; @‘% £nt tenperature, that is, in
a range of 18-25 15 (117) organic solutions were
dr #tB%F over anhydr@a@jfkcthﬂmm sul fate; evaporation of
or c solvent garrl ed out usi ng a rotary
evapor at or under ¥ ed pressure (4.5 - 30 nunllg)
wi THFa bat h t enpeegilfdeofafanp to 60 C (iii)

c ography neans fl ash chromat ography on silica
21{4‘%6?#’“ n |ayer dBemdlogidaphy (TLC) was carried out

onDéMlca gel ) in general, the course
of reactions vvasa%la?f)omeéﬂdgé TLC or liquid
chr omat ogr aphy/ mass spectroscopy (L MS) and reaction

tines are given for illustration only; (v) final
Eﬁﬂ-ﬂéﬁucts have sati sfactory pr. oton nucl ear rragnetl c
(V|)_y|e ds areglven or i1 oM e

oh nisoresydr pheylyteﬂt}émnmbl(‘& ubmsbmm@mtzaa Eﬁﬁld@ﬁ(—él (5 cyclopropyl-

1H-p§ﬂa%$elgﬁ MHalR] oﬁﬂ‘;&@uﬂﬁééﬁfﬁmﬂg@%ﬁﬁsﬂt@gﬁfm,1ryumm@ 61.0 ml) was

beate@ay EIDCC MR Sk arleSsolvent B85 fﬂd%@%u@ E{(Bﬁ% WAk H&ffedl ?ﬁe solution was

maj or di agnostic protons, given
washed\yHh watsr a:thl W@S t:@lqe@tratadmﬂehwmp HHEC((R@H E@tm) provided product

as a sbfid BTG, R ARCAOIME CREELTZAT L5 0 e a6 @ 3 1), 15

(m, 1§)nhos emhmg,:mp(trr sysmjﬁn@ |sn§JH) moy QY. 81, F3RI©, 1 |).

was gl ven in volune:volume (v/v) fterns. ......

me

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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(x) Purification

of the conpounds were carried out using one or nore of
W{)q&mﬁbds?v"' ng nethods: a

("3t 1 i ca gel; b) flI

gel using | sco Conbi f | ash

Redi Sep _nor nmal

phase fl as

) flash chromat ograp
ash_chr omat ography o
(r) %E‘par ation system 5

h colum, flowrate. 30-40

E&y?;l%rz%ogmwm

Exn | GompoandG | son semi prg

d]]—lﬂ’_l_\ﬂ{separ ation system YMJ

2 (0
tr
(xy
DM
di
15

bk .QDS..AQ col-Um 100y

FHrempfN uorefhdetlc aci
d
PN Sl e bbre
et hyl ether; EtOH et hg
fieyreet hanol :

Chl oro-N4- 5-c elo ro 1
h 1 midine-2 4-diam ng

0 mm | =Y
o) 1l 28 dHzo AL 145 ad_Q.J TRz,

and  DQM-Hi drbrey %tg

5M

ARG LS T2 Aoe

Fpleting ety fyaimidinedt4-  Bt9Ae, 1611 6l04aE et HD €7, 3@(1:he3‘ H),

nol: TI-1E tetr

hﬂﬁ%ﬁ%&el 1

I_yﬂazol -Nz- 1- hen
OAm'xture of

Method

DGt Bty TERByYTFR-3-,

b - d| chI or Q-A-(5-cycl opr
%‘PI@J%-% amni no) pyr

Zﬁlidﬁsy

Ndidmitihe sol uti on was

3 =@

@)

73%&1—52»; PIC-Qffnim 4 90
#ﬂw 52@nﬂua¢mm(ethy1)5 H)

| o siml ar

nﬁ"gﬁbcg RIS wer e

P@Hﬁ" I
sylj he glglg-\?gﬁt ( s're

125@, 98D) ).48 (4, =6 Hz, 3 H),

e A 6 A3D: 62548 1D, 729
b5 %3‘&@5{5 mgtseﬂb @1 #30C

ved and Bt QAc was

wWRdd, WH) h wat er and was

Method

b T T
Hﬁq s(m(lmq ), 45k @9 129)
57959@ m) 712$|;m,551a8@>$és ’

] Rk T A, o o

Method
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owm

Iz

e BRI 5
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D aoek S pOFN +00

pyrimmdine-2,4-diamine

te8l(so2 H)rapglyghl p\nﬁ%of A, gh
suitable anin

A184.-88 (a7 1 Hp, 4@6@@&&@ 305 (s,
L{‘%Jh’i @t 29), 7131 ¢, 2 ), 34 3

(s, 1 H), 8.27 (5, 1 H), 8.92 (brs, 1 H),
9.23 (brs, 1 H) .

Meth_od

5-Bromo-N-(3-cyclopropyl-
1H-pyrazol-5-y1)-N-[(18)-1-
phenylpropyl]pyrimidine-2.4-

diamine

0.69 (s, 2 H), 0,85-1.00 (m, 5 H),
1.78-1.91 (m, 3 H), 4.72 (m, 1 H), 6.03
(s, 1 H), 7.24-7.31 (m, 5 H), 8.02 (brs, 1

H), 8.14 (s, 1 H), 8.24 (br s, 1 H), 9.29
(brs, 1 H)

Method

5-Bromo-N*-(3-cyclopropyl-
1H-pyrazol-5-y1)-N2-[(18)-1-
{(4-nitrophenyl)ethyl]
pyrimidine-2,4-diamine

0.65 (m, 2H), 0.94 (m, 2 H), 1.49(d, T =
9 Hz, 3 H), 1.89 (m, 1 H), 5.01 (mm, 1 H),
5.82(s, 1 H), 6.27 (s, 1 H), 7.63 (m, 2
H), 8.16 (m, 3 H), 841 (brs, 1 H), 9.14
(brs, 1 H)

- Method

(2R)-2-({5-Bromo-4-[(3-

cyclopropyl-1H-pyrazol-3-
ylamino Jpyrimidin-2-

0.69 (m, 2 H), 0.95 (m, 2 H), 1.90 (m, 1
H), 3.68 (d, 2 H), 4.93 (1, 1 H), 5.95 (s, 1
H), 7.30 (o, 5 H), 8.22 (s, 1 H), 840 (br

yl}amino)-2-phenylethanol

5,1 H), 9.45 (br s, 1 H)

Method
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5.04 (f
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difgingi ne- 2, 4-di am ne
r s, 111), 9.23 (br s,

3- C,ycl opr opyl - O 69 (s

R AR 0 (. & Hj) 0 5

117 (i) 2 H, 360 (my 3 H).H4.85 adtob
s eRneny )b, sy
$ 26, %sl l)méa 8%7(3 (ISH),JloH)o (a81 92
HiH) 085100(m 514),

Method

BRSO s
2
qm%b%gg?wr PN L1[md3|)}zl;11r1ne ng
p,h_mlethgl]mg'lmlémﬂ-%f* 1
; 2 H, 0.94 (m
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RS EL V772, 2 6 098 n, O R, ©
wsmamlr@a@ﬂ 124, 3.8, m
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780 oy Lt g
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Method
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5-Ghlodo ‘Nh(S ﬂ:ydrll))pmﬁyl-( 41
b Y- b

ﬁ@ﬂ%@gﬂ@rﬁﬁ% Aal ( 3

Met’ho
@dngide 2 H), 4.93 (t
)am no] pyri mdin-2- H)

, 8.40 (br yl)am no)-

(Cmmap DeTRy (i), @tlﬂ); 0]99nB2 I(D@

b5120, Fehg S5 G5 @ Gy 1 Eoe
H%G@D%S/}Z% 28938 ¢

pyr az o#mg
18.09 (5,9.195 7(58,(bd5,3 H), 8.65 (br s

b1 ool Bmaiaf? 5. °1%0 ..

45

%L Method
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QgL =® e o Q;EE';

15 Brordo-1-( d%‘d 049
rrpo{m (% By
1H—pyrazol-3—y1)-N -(1-
phenylpropyl)pyrimidine-2,4-

diamine

PEEDERY oY H%%”(t FHY B
0.99 (m, 2 H), 1.84 (m, 2 H), 1.96 (m, 1
H), 4.77 (m, 1 H), 6.08 (5, 1 H),
7.29-7.39 (m, 5 H), 8.25 (5, 1 H), 8.60
(brs, 1 H), 9.48 (brs, 1 H)

Method
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5-Bromo-N"-(5-cyclopropyl-
1H-pyrazol-3-y1)-N-[(18)-1-
phenylethyllpyrimidine-2,4-

diamine

0.66 (m, 1 H), 0.75 (m, 1 H), 0.87 (m, 1
H), 0.99 (m, 1 H), 1.46 (d, 3 H), 1.2 (m,
1 H), 5.04 (m, 1 H), 5.88 (brs, 1 H),
7.20-7.44 (m, 5 H), 7.95 (s, 1 H), 8.01 (s,
1H), 12.14 (s, 1 H)

Method
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N*-(5-tert-Butyl- 1 H-pyrazol-3-
y1)-5-chloro-N*-[(18)-1-(4-
fluorophenyl)ethyl]pyrimidine-

2, A-diamine -

1.26 (5, 9 H), 1.46 (d, 3 H), 5.01 (m, 1
H), 6.22 (brs, 1 H), 7.11 (m, 2 H), 7.32
(m, 2 H), 8.07 (s, 1 H)

Method
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d’ﬁ?”kl @Yﬁiﬁmlgelz (22

EphbnyltﬂnBl)tmnﬂlﬂiﬂpﬂgdazo
5.01 (m 1 Method vyl
SAPEE <1 H), 7,11 (

46 (. 0. B2 O 1.5, 5T
fﬁi‘ﬂ’ 4rED, 3.1, 17216, L)
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TPyriTig
%%ﬁﬂgﬁﬁD %%%5/ 0490

myoaRott 5 )- Siveetiai N*-(1-
phenylethyl)pyrimudine-2,4-

diamine

g@r@éoom 04%

19(m,1H) 20(5,3H),51(m,1H)

6.1 (m, 1 H), 6.3 (m, 1 H), 7.3-7.4 (m, 5
H), 7.7 (m, 1 H), 8.6 (5, 1 H), 10.1 (s, 1
H)

)} Method

21

(28)-2-({5-Bromo-4-[(3-
cyclopropyl-1H-pyrazol-5-
ylamino Jpyrimidip-2-
y1}amino)-2-phenylethanol

0.9 (m, 2H), 1.2 (m, 2 H), 2.0 {m, 1 H),
4.1 (m,2H),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)

Method

22

5-Chloro-N*-(3-cyclopropyl-
{H-pyrazol-5-y)) N*-{(18)-1-
(4-fluorophenyl)ethyl]

pyrimidine-2 4-diamine

0.6 - 0.8 (m, 2 H), 0.9-1.2 (m, 2 H), 1.6
(m, 3 H), 2.0 (m, 1 H), 5.1 (m, 1 H), 6.4
(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)

Method
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(d, 311), 4.99 (m 1 Method
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(Method 1; 150 mg, 0.56 mmol) and tert-butyl [(2R)-2-amine-2-(4-fluorophenyl)ethyl]
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20

25

124 (2R)2-({5-Fluoro-4-[(5- (100 . 1.35 (m 6 h),
3.72 (m ~21, Method isopropoxy-1H pyrazol-3- 4.64

4.97 (in, | H, 5.54 (s, 1 43,
w&’[%’%r%ﬁ“ﬁ% pyrimidin-2- Irl), 7.09 (rn, 2 1), 7F§3/GH}P04/004784
21-1), 7.94 (s, Method y1)a#¥no)-2-(4- 114), 9.90 (br

s, | H 104 fluorophenyl)ethanol 125

carbhmp{eAR]etiRsd 136, [l.‘(SSmg( ci:l:aem)mfﬂgF 7N ﬁ-@xufah?]; 1%125 ]iié)ateer(t &QD“(G‘ﬂ)r 48 hours.
opr Q razo
Rcvgrs%%h N%PECE(G%: g vﬁ-:]tﬁ -hutmg)I?carbc:nyI protected title compound which was

then%dﬁsameﬂ%,lp@mgi ?ffﬁfdﬁ%‘}l %uﬁ?ga(:gu( 1é‘§21q437:11)%4nd the
mixigre wag si‘;rreld alt-l)'cgollg Ik;nﬁetaimnedph@ hyrhok teSdlvéﬂt Vel E‘%ﬁoﬂﬁcd Ebﬁsverse phase
HPLY? @ﬂseﬂi éﬂz’e&éﬂ SR uwh%tzws tgerytrwﬁam:@]i%ﬂfﬂ sgio  EBATMR

I
(D). & o9l Zh0; 170 (5 D 15T0 oy P80, 1,95 Gt 1) 525 o 430, 6.10
(m, f(Hi) R1Hm, BHG),(Y‘NZEMB,MI),B:KM(EIIHQJ ophenyl)ethanol (m 1
8.19 - 8.34 (ru, 1 H, 10.73 - 104 11.07 (m 1 H)

127 (38) 3-({4-[(5-Cycl opropyl- 0.68 (in, 2 H, 0.90
xmﬁ%! 1.90 (m 3 Method

pyrafol 3-yl)am no]-5- H), 3.40. (m 2H), 553

| d 1 A\ Q rod .

cippegpyl-A ey rian-34y] Sl ey ] Poilyy] e 5.
tria 6.12 (s, 111), 7.09 (m 2 H), 7.34 I\/bthod
4-f| uorophenyl )propan-l-ol (m 2 H, 7.80 (s, 1 H),

9. ATfldshsvithl] 0% pallddfurt an%ﬂaeﬁ (éﬁng, d. Oéﬁﬁnﬁﬂv‘ﬁﬁ b(:écﬁﬁ&agﬁd refilled
gﬁed Exanpl e 128 N2 luoro h )
with Zr{ballocs). g 1o s Fdﬁbd@ﬂ@h&m qfdf“*r(ﬁ prOpmzal IH-py'Bazol-B I N-[(15)-

L 3t B A2 Db ppamls 1015130 s 13 oD

in EtOFF (b e regdfistnhoik g “&E@hﬁ‘w aitobfa tﬂfﬂpd:rhhﬁ]ﬂ)r 2|0 hours. Filtration

ter but(}/ trL 2R) - 2- am no- 2- (4-f | uorophenyl ) et
followed by concentration gave the desisgsl progseicwacebd (100 mg, 91%). 'H NMR: &

0.70 PSTA SHROOMADAESA o, £OSDRPRLE (MRS ,1300 ATR By 715

(m, 278)y 740 (nRAVES), QéSmmdsH) HPI40 (b£%,11s)) gave the
t - but oxycar bonyl protected title conpound which was

then dissolved in DCM (10 nl) and to it was added

Exarhplef h3@roacetic acid (10 m) and the mxture was
stl rred at roomtenperature for 2 hours. Solvent was

loManEa sinplay prosedysh e BxSnplRLICo (e Iﬁ:ﬂhmblng anapasdma was
synth%@?ﬁ)‘ag r&cﬁgﬁ' §ba Elﬁ%%le%ggﬁ&fd&%%e%oﬁg productlon ota which is also

listed) and palladivm on activated carbon.

Ex. | Compound 'H NMR SM

130 | (2R)-2-({5-Amino-4-[(5- 0.70 (m, 2H), 0.98 (m, 2 H), 1.47 (m, | Example
cyclopropyl-1H-pyrazol-3-y]) 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-flnorophenyl)ethanol 2H), 740 (m, 2 H), 8.43 (s, 1 H)




(CDS(I)) S0.80 (m 2 H, 1.20 (xn, 2 H, 1.10 (in, 2
195(m 1 H, 525 (in, 1 H, 6.10 (m 2 H,
, 7.40 (m 2 H), 8.13 (s, | H. Exanple
W?é@ﬁ@é”ﬁﬁ (5- Cvcl opronyl - 1Hpvr azol PCT/GB2004/004784
3-y,-N2-[(1S)-1-(4-fluorophemtl ethyl ] Ryrhnidine 2.4.5
triamne A flask with 10% pal | adi um on carbon (66 nyg,
61310l ) was evacuated and refilled wth H2

e 'ﬁé—g-lc ' 1%nyl )et hyI ] i tropyrl m d| ne 24 di am ne
rrrp'i'e——fg‘qﬂ—lzo tng, 0.31 mmol) 15 in EtOH (5 nl).
Th E‘ora@aniﬂoﬂm)fmm&m&w%%ﬁldpfdﬂ-lﬁ%fﬁﬁniﬁwf[?IS)IIG(AI-

for 20 ho Filtration concentrati on
5 fluorgphessthy, ﬁém«yﬁﬂwdﬂm@aﬂmﬂemz 4 0@, A&gnmohdy quinaline (2

ml) ygetack ¥ onber ) ERpeieR 75 ik 0 S B R o Wl o

nnceraVéZatH)SD"(Z £ Kairs. Revbgse §hakd HFLC @GilTBon Bl fAchtioR rga@a tht desired

20 Exanples 130 Followng a sim|l procedure t

pmdmwehd mEh@%blHd\PMRgﬁ@cﬁﬂdmmo (symma)emzqm 3 H), 1.80

. 28 60 ) L A BB P BB PSS 000 S, 77

10 (s, L&D $.8ai(md1 &)y tws (e, 1 Bgnpound ' g NVR SM 130
(2R)-2- ({5-Am no-4-[(5- 0.70 (m 2 H), 0.98 (m 2 H),
1.47 (7n, Exanple cyclopropyl-iH pyrazol-3-yl) 3 H),
ExathpRafm | H, 3.58 (m 2 H), 100
ﬁgﬂﬁ;ﬂnyrlmdln 2-yltamno)-2- 4.85 (m 1 H), 6.20
5-Chlom: N A Skyeloprdgy/I-| - pyrézbl BEyibABtIgN. ). e finel-12(4) |
. 8. 1 H 25 ... .. W 2005/049033
AR ampl e 131 4- 5-C clo ro
-1- 4-

15 Exah ﬂ9|-1-330f 3- 1 amno -2 fluoro hen 1 eth | am no
e-5- carbonltrlle To a soI utlon of

“1- in qumollne (2 nm) was

adﬂhﬁiht@@c}m@mﬁﬂﬂ W@Whﬂﬁlg(g@& bguriflc ﬁ&mfﬂ’m'-&hlﬁﬁq\t}}@ecyclopmpyl— :
our

m Xt heated in mcrowave at 180C for 5

Lt presgel S Dph el pivthqres - Goyorpmieny Do oyimisies- 2 efiamine

20 il i O By Y
Qcﬂy@uchiralam 05250x@0mall)y 5.95 (in, 0.4 H, 6.20 (in,
Condo tions: %%héﬁ éda} I\gcldlzl 0. lzﬂ; ethyTammc I_g'low rateol() ml/min
Chira] purity determined using chiral HPLC with Diode Array Detection at 220 nm:
Column: Chiralcel OF, 250 x 4.6 mm, 10u

25  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: § 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 (brs, 1 H), 8.80 (br s, 1 H).

30 (R)4somer: 'H NMR: 5 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 (5, 1 H), 8.40 (br s, 1 1), 9.35 (br s, 1 H).



10

15

10 (s, 111), 8.80 (in, 1 H), 10.95 (br s, I H).

Exanple 132 5-Chloro-N4- 5-c cloro 1-1H azol-3- 1
-N2- IR -2 2 2-trifluoro-| 4-

W RIsOePERNY| | et hyl 1pyri mi di ne- 2. 4-di am ne  15PERG&BRME/0047584
133 5-Chloro-]y' L(5-cycl opr-og®H - | H pyrazol -3-yl | -A
z-[1(13) 2 2,2-trifluoro-1-(4- fluorohen 1 eth 1

Exa Lilif3g- 2 4-diam ne The title conpounds were
i sised by purification of
N*-(%Cytillopropyl V&~ -1 (& luorophenylethyl]-7-(2-
: 3-. - -2 2-trifluoro-1-(4-fluorophenyl)et
dfartne 20 (Exanple 187)2vv|th a
Chiyr L'pfAuaio-R (4-
@Aﬂuﬁ%lﬁ?ﬁw(ih?@b(gﬂﬁ%ﬁﬂ% 20 1 n?l) pl Ou Congl'tg)lr})ns
flnorgplesnh) ety luviomedlines2.4 Hiatiie (Eraamle @7, 235 o (-6 amdd), 2-

e o 14 28y 5L A5 Y 8, 1St o

heatddnit NabCrfor 08 hodB0RM0 Me Gagiddel] @théTedoniod intiktuns The @dbition was
Et OH 50% McOH 0. 1% di et@yl amine; Flowrate 0.5 m/mon

washed x¢ith water and waseonsenteted. Flash onlump,chromatpgiaplpn@ire EtOAc to

50 SO\ RS S0 5L S4BT o AL B DAREL P07

2 H)( 102 @n}d H),11.82(d, BIEH)L 1)95 (fn, DGI)( 31\41 (S B)ED), 6.780ut, 2yH)2 4.26)(m, 2 H),

522 i A igh 1, 69, 95 T 30 208 > Bt b (1

0.65 (m 211), 0.86 (in, 2 H), 180(|n | H), 5.90 -
6.10 (m 2 H, 7.20 (m 2I—I),755(m 2 H, 7.95 (s,
Examplp 138-140 (br s, | H), 9.35 (br s, | H. ....;:.....

: 2005/ 049033 PCI/ GE%Z /0 4 Eé
4]
W&cgm £ a sunular procédur %‘%ampf)%ﬁ the fgﬁ)oww %gglpguﬂ&g‘%vere
syntheGid QﬁrI@Mioﬂdﬂﬂ@Mﬁﬁﬂ@ bnidzdolihe Meth6d OF Frbd(léticfﬂ afovidebnlso

[)ethyl.]-7-(2- nmethoxyethoxy)qui nazoline-2.4-di am ne
liste ﬁﬁﬂ)@tsuﬂ@?l@ﬂlcﬁlhﬂ( 5- cycl opr opyl - 1H

oy —7—tooro=N2=Th (#—5—ftooroptenyt)
Ex.qf 1%W3Pﬂ§zol i ne- 2, 4-di at n%anpl e 77, 25 nu, SM

1350 PRApe blogrt buH—*ﬁﬁ har{@bc(lg é&éfﬂ,z}i) 19 (R42AT), | Example

pof assi u t oX1 de (-0 was heat ed

at | 130eNT-H1 Sk3- (Hdbmo Etoc g@k%@dé&(ﬂbhﬂﬂﬁe@cﬁ on| 77

L“oitlieﬁl?})gfi?xﬁ PR AT AR T AR B

toly Wﬁ@blme%a) provnzdmj sm@d,mcﬂ)asz@ $<H)L da((ao
Ny 6 H NVMR ('CD30D):| 0.73 (m
2 qshamylﬂsl (d, 311), 1.95 |(IkDs ﬁﬂr@-";l@ﬂ%@ﬂé{)kﬁ“

3.8 (m 2 H, 4.26 (m 21%, >y, 7.6 (d, 1 H)

136 | N*-(5-Cyclopropyl-1H-pyrazol- | (CDsOD): 0.7 (m, 2 H), 1.0 (m, 2 H), | Example

3-yI)-N*[(18)-1-(4-fluoro 1.6(d3H),2.0(m, 1H),2963H), |77
phenylethyl]-7-[2-(4-methyl 3.2 (m,4 H), 3.4 (m, 4 H),3.5(m, 2
piperazin-1-yljethoxy] H), 4.4 (in, 2 H), 5.2 (m, 1 H), 6.1 (br
quinazoline-2,4-diamine 5,1 H),7.1(m,4H),7.3(d,2H),79

(s, 1H),82(d, 1H)




5.22 (m 1H, 6.14 (br s, 1 H, 6.95 (m 1 H), 7.06
(in, H, 7.3 (m 2 H), 818 (d, 1 H. Exanples
ollowing a simlar procedure to Exa
We’é‘?"#ﬁ%ﬁgw ng conpounds were 15 synthesi zednﬂ:"Q(g']ﬁ'ﬁy“"(")47$4
reaction of a suitable qui nd®oline (nethod of
production of which is also listed) and a suitable

Ex.al o@{mbouﬁx Conpound H NMRrS§A1i85 N SM
Quclapropyl -l pyrazoll. (CDCIRY 0 7 (m 2 H) 1.0

~

137( (25-9){[4£E£&ﬁpclepr03¥1y115{- pgms) 0178 (40,72 Kiprle61(362 (d, | Example

4 2.5 4,
ot has. DO (L2062 1,23 7|78
( M pydrotiiin-HylethdRy) yI et hokgﬂ]qyl-]!)@ﬂ (mezﬁ%%ﬁghp H’§ P
(mm 1 H, 6.2 (s, H), 6] ., diam ne

11l qp}nazvilmzcyﬁanymp}rl 4 4 | Broda8)2 H).6(2l @ﬂ? 1526 (d T

%@f%h%@%é%pi{?zﬁﬂ L C R A CE < B
0 (in, , 2.9 (s 736!, 2H), 8.26 (d, 1 H)

ah\l)oth\/l‘l 7[’) (A4 vl 3 2 (m A4 QA(JT] 4

_E

P \;/;/'\
@)

138y| (28)5- {([ﬂn[(%CYGPB@Phlzlfﬁ-  (GPCh: w@qum,@m 495 @2 H), | Example
e (194 @190, 8576 9806
S A et e
APy 2 BRI S0 py | (1 LR 0

2 1]01‘ l
14 h@ﬁynllﬁﬁhm%lExg”'SGE( pwz@zﬁ, 13;)56)712@@1)771 ?m,

pytrol i d| n-1-yl et hoxy) (m 421)1—15.36&1122%;18.26(@1,}1,8. 73

-

139 I Y JoR b gy o 1| (G b B E o7 Pk Lo 0, [ Exarmple
6- 136y1§@¢2 LS 11- l;b- 7. 05 (m 16 hi)?,H? 13§(1(1"421)H)99 §n216 78
(d, R {[4-[{( cl opr opyl :

0. 'ﬁhlo(QﬂhﬂQYm‘Bthﬁ]t d@ (m 2 Hyz'?g)(a,ﬂpm;zs»(m 2}1),4 17

R AARAP L (2 Lgraaa R B A B4 1)

3.|8@ingeloiidRY-diadn@b qui nREYIAMGR; Y E) NG} 2 2 291 (M)
4311), 4.57 (m 2 H 5.23 [br_s, 1 _
flluor ophenyl ) et hauol H), pl¥)(s, 1 H), 6.15 (d, 1 H),

140 T WABLCH1Sfropyl R py Tkl [{CDPOER 0 (k2 H), 104 (m, 2 | Example

3-y)-N*[(18)-1-(4- H),1.60(d,3 H), 1.93 (m, 1 H), 1.99 |81
fluorophenyl)ethyl]-6-(2- (m, 2 H), 2.00 (m, 2 H), 3.23 (m, 2 H),
pyrrolidin-1-ylethoxy) 3.74 (m, 4 H), 4.51 (d, 2 H), 5.22 (m,
quinazoline-2.4-djamine 1H), 6.14 (s, 1 H), 7.02 (m, 2 H), 7.09

(m, 2 H), 7.33 (m, 2 H), 8.25 (d, 1 H)

Example 141
(28)-3-[(4-[(5-Cyclopropyl-1 H-pyrazol-3-yl)amino]-2- {[(1R)-1-(4-fluorephenyl)-2-

hydroxyethyl]amino} quinazolin-7-vDoxylpropane-1.2-diol

A mixture of (2R)-2-({4-[(5-cyclopropyl-1 H-pyrazol-3-yD)amino]-7-fluoroquinazolin-
2-yl} amino)-2-(4-fluorophenyl)ethanol (Example 78, 50 mg, 0.12 mumol), [(4R)-2,2-dimethyl-
1,3-dioxolan-4-yllmethanol (0.4 ml) and potassium rerr-butoxide (100 mg, 0.9 mmol) was

. stirred at 120°C overnight. Aqneous work up provided a residue, To a solution of this residue
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4 139 N -(5-Cycl opropyl -1 H pyrazol- (CD3CD): 0.67 (m
211), 0.9 (tn, 2 H, Exanple 3-yl1)-N2-[(1S)-1-(4- 1.5
(d, 311), 1.8 (m 4 H, 1.99 (m 1 78
Wﬂllﬁ%f%ﬁﬁényl)et hyl]1-7-(2- H 2.73 (s, 4 H), 2POT/GHB20@/004754
H), 4.17 pyrrolidin-1-yletBpxy) (m 2 H, 5.2 (br s,
6.78 (m 2 quinazoline-2,4-diamne H, 7.0 (m

in Mei)&é raé \ﬁ%spagdggg,/ ﬁvc}_%ogg Pg\ivofeg mz@é 6§1ﬁ9noé§lulfon(lc ﬂClg mﬁsnohydrate 7

me, 01]304\:\16161) aﬁd Bxaemition lﬁxyir& ww St[ii(récﬁ)t rdotfidempératute £0 20 dpurs.
Reversp 5%%@ E‘?ﬁm} Pq!m‘écﬂ@n geYﬁ ths degiredprogpct 4§ 2 s0ljg, HNMR: 5
o7 S e, G Rl A g .1

H),5Q4x141 (3D, aosixm TE)26. 9%725(}0:; 67HY)S. 3000 W) ED? 833 (L ), 11.22 (m,
d, H Exanple 141 2 -3- 4- 5- cloro I-Iff
IH)AQ&I Sﬂli)mno-z 112 -1- 4-fluoro hen 1 -2-

hydr oxvet hyl 1 am no }gui nazolin_7-yl)oxvl propane- |
,2-diol 5 A mxture of

ExanfifARI42- ({4- [ (5- cycl opropyl - I H pyrazol -3-yl ) am no] - 7-f |
A oSt O R

synthémﬁe%@ ¥QlcAbn 4 ¥ &dlﬁﬁf&"!ﬁlﬁiﬂmﬁ& dthod GFFo@rtias SE wikich is also

tent - but oxi de (100 ng, 0.9 mMml) was stirred at 120C
hstedbxverm ght Aqueous vvork up provi ded a residue, To a
Oltt—eor—af—thrs—restte v“1ﬁnn 45683
Ex. o Crmpo88d 1004784 -81 ju No m) was added two |°M

-t ol [~
O R R A e
m pyraza-IspBarsino -2 €@ 1R)- 1r@e m(toe Aty &ﬂﬁr(m,%{c) 200hdRG. [ 78
R HPLC (G |
A BR R DaEet as o soi i d| Bad HWRIBER b IS4 R, 3
Hf hy&m‘éyeﬂﬁﬂ]anﬁﬂ&})qmﬁhp&h-om Iglé)OB (&, 451)( amoz 150 (1:3 660
4. 00 H, 4.18 (m 1

iwl)qw}pmpsnegm dlcvl 50 (m eH?)SSQ (5@1(% Sﬂﬁ;ﬂ @1)63
1 . 11. 22 1 H),
U5 Fol | pwing a similar o doainadgtiizesitrs

12 Follovmngasnmlar pr qce 't'o

folTow ng conpound was 10 synthesized via reaction of
a sui tabl e qui nazoline (nmethod of production of which
Exampledldo |isted). Ex. Conpound rH 1vMR SM

(2R)-2-( §5-Chloro-4-[(3-cyelopropyl- LH-pyrazol-5-y}amino]-6-[(2-morpholin-4-ylethyl)
amino]pyrimidin-2-yl}amino)-2-(4-flnorophenyl)ethanol
A mixtnre of (2-morpholin-4-ylethyl)amine (44 l, 0.34 mumol), (2R)-2-({4,5-

dichloro-6-[(3-cyclopropyl-1H-pyrazol-5-yl)amino}pyrimidin-2-yl } amino)-2-(4-
fluorophenyl)ethanol (Example 84, 70 mg, 0.16 mmol) in 1-butanel (1.0 ml) was heated at
120°C for 18 hours. The solveni 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. (CDCls): 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),
593 (s, 1 H), 7.14 (m, 2 H), 7.38 (m, 2 H), 7.95 (brs, 1 H), 9.15 (br s, 1 H), 9.54 (br s, 1 H).




142 (2R)-3-[(4-[(5-Cyclopropyl-IH 0.70 (m 2 H), 0.97
(m 2 H, 1.91 Exanple
yl)am no]-2-{[(1R)-1-(4- (m 1 H, 3.4
W?W‘ﬁé“ 0 -4.00 78 fluorophenyl)-2- (m 4 H)"FTEI)%B%@‘WO”S“
, 5.14 (m 1 hydrox$2&thyl]ani no}qui nazolin-7-
1) 609 (in, | H, 6.90 - 7.50 (m 6

;ﬂgle)iﬂ:@ ﬁ)pane 1,2-diol H), 8.50 (m 11- 1) 8.63 (m 1
anpl e 143

1.22 1 21 (b
(2 %Oﬁ Sy g‘D Oﬁeq}-‘(@ %@Déﬁn{iﬂ; éﬁgﬁhq fql],qwlg@mlgmnds were

S LS N
whl@m(ahsmhstqdh@mdmmtaialeanmw)am ne (44 pl, 0.34 mol),

a¥m) Lo W AN Y. |

Exy[ Campoyhd. [ (3-cycl opropy H]P‘M;@(razol 5-yl ) ani no] pyri M

144 S G CHoko BTG T @u@r@ﬁﬁm%ﬁwmu Fxample
1H€I;@®£zol45ryl}h&|ﬂilﬂuls THe, Hp3viens, coes, 7 ey 96 and r

tion was 20 washéd with wa

ﬁ&mﬁ% %&@f@h%@ > gL?nH)pﬁe%é (#AD), (3 @oR By gﬁ@m)

r%%dfgfﬁ“%’%ﬂ%ﬂﬁ%ﬁz%ﬁ%&“ G259 38 o 1%5&‘79??13’1 (hn
4-H})am31caﬁmpme P,.’Z+d)ol 3. zeﬂ)(m 2 H, 3.63 (m 4

Q. (o 4.89 (m 1 '—'\QQ(:

ﬁ(i\ %f&)—?r[{?: @!Gﬂi@propy'lg 3 0(6% (1 213D, OPsdmn, (Zyjﬂ), 4,511(myf) | Example

Sl ST e ‘%‘ﬁ’pﬂ?%.@ﬁé@@?%ﬁ%@a o

| {ﬁ(llé)rl . i ﬂu@@phmyﬂ)ez Exanpl)ed.92 8, 1 8, 5.86 (QWiHQ7.13

e R o R o Hloh Bl f Bhutef 6 ot |

WH-gainhodprdpard-1-91 ed) andfpgggﬂt@rmo@ ﬂpegéﬁxm)

oapound —H NMR SM 144 33 [ (3 opropy

o oot

.@8)2ri{(>-Ehlory-4-[3-98 ( m DX)(r 29%), 096 (B AHD), .63 (m, Example

H‘Eé%y‘{"%g)l I&ﬁ/}‘}?"%m 1- %hﬂ:@?gﬁni@r ?E}E%’W By 56 84

sylatidiBy]-6-f[3LB-GthyR2 H) , | 3.139.33 (m, IOH) 3 66 (im, 2H)
ydr ox ethﬂb]amno pyrimdin- (m 213), 6
PP prepyljaringl, | ) aﬁ19ﬁd]lplléﬁaﬁégl(s zua) 6115I-€):n 1345

I I 11
R 3 PP L8 G4 145
ﬂtpom]:lhegjtl)t(thmolls) 3. 3 pS.’SBQﬂr LMHR A (brs, 1 H)

a0 1 f+uverophemd 492 (m 1
HDS(ERI\QT-@S @10}'9"4 EQ; dr oxlzr/e ﬂ;ﬁﬁ](ma%ﬂ?o? 8y (g2 éi)ni 8% ﬁqﬂ 2 Example
o 64
JeyrReyybnytad o ofy O SH) 20563 (. 191 433 (1 84
amq])-éu[(z-pynohdm—l— H), 5.93 (s, 1 H), 7.14 (m, 2 H), 7.38
ylethyDaminolpyrimidin-2-y1} (m, 2H), 7.95 (brs, 1 H), 9.2 (brs, 1
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H)smiBop-uforphdlinH)- 3. 99 486 (] mﬁq 600 (s 1 H), 7.12 (m, 2
8 ,
YRR anam*ﬁ%% W L %&ﬁ‘m% P56 Chn
ﬁﬂéro%heﬁgl)éiﬁﬁncﬁ H, 9 914”«5 (biag X 9.98 (br s|
H 176 5h-Chlara. -(5-c rlnnrnn\/l 1II (’)GQ (m__2
| OB)Cr{[5Hpro-4-[(64 (d, |©EHD.E H), 0.92 (m, 2 H), 1.88 (m, | Example
| - 3- (1S) - 1 (45 2 b
yra %Fﬁpylégpjfrf’ffg op%wen) I ;1&2)75001’6&@ %gﬂkm@@ ﬁ)‘ﬂj s

¥

17 %Calqspn@;(g q;dal:’pgngi ﬂaﬁx
gy

-
L, |
HAHAU?‘ NS T ND oo/\'c 5‘»—\N|—\H|\>Ao $b o< T

| 113237%011%111 %Ylp}'l'umdmc-z 4=

diamine

A L 8502

e-

%mhcﬁyl)ﬁhyﬂl}ﬁl—) i n n- pdtArd(od, 2(@), 3.74(n, AdH, M6 (md

1 H),5.90 (s, 1 H), 7.15 (m, 2 H), 7.39
(m, 2 H), 8.55 (brs, 1 H), 9.79 (brs, 1
H)

fluoro KBE& (ﬂ:r tlHTY, 988 (hos,i Ik i n- 4-
Axture—of .
069 (gy 2De P58 o;a, 7 Hipl ¢ {&) _|{Exaople

| B

at

Example 177

(2R)}-3-[(5-Chloro-6-[(3-ethoxy-1H-pyrazol-5-yl)amino]-2- {[{18)-1-(4~

fluorgphenylethvljamino} pyrimidin-4-yl}amino Ipropane-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 n-butanol (2.5 ml) was heated at 112°C for 2

days. The mixture was concentrated. Reverse phase HPLC (Gilson) purification gave the title
corapound (18 mg). "H NMR (CDCls): § 1.29 (t, 3 H), 1.40 (d, 3 H), 3.18 - 3.61 (m, 5 H),



5

days. The m xture was concentrated. Reverse phase HPLC
(G lson) purification gave the title conpound (18
.. 1H NVR (CDC13): 8 1.29 (t, 3 , 1.40 (d, 3
W@%@’“i‘”"? 61 §zn, 5)H), ..... ( VO gl)oos/ 049050,3‘*"3%;%*“'4/004734
PCT/ GB2004/ 004784 -89- 4.Q89(q, 21-1),4.93 (m 11-1),
5.44 (s, , 6.59 (br s, 1 H, 7.112 (m 2 H), 7.38

1 H
408 8 106453 Gy P R, 5 46 G130, E5g G g d AT 7D, 3R, 7 86

(br 5, 117H), 9127€bf g1 KN ng conpounds were synthesized via
reaction of a suitable pyrimdine (nmethod of
production of which is also listed) and a suitable

Exa '119 _1{&f. Conpound H NMR SM 178
—'—@@%%-—E{Is-dﬂ oro-2-{[(1S)-1-(4- 1.27 (d, 6 H), 1.41
( da3loming Bsihdlar pfocadge ¢o Example 177, the following compounds were
fl.uoy aphenyl ) et hyl. 1 no}-.6-[(3-.,3.,5 2 . 60
synthepipgoachon ot 8 Yol P athotion prp it iy also
. ;1 ineb.69 (br s, yl)am nol pyrimdin-4- 1 '
listed}afids Seitable dhige, 09 (5 B Y17

Ex. Y[ JGurpeym opane- 1, 2-di ol 7.[d®INMRs, 1 H), 9.34 (br |5M

~hlAarln 2 LA |1 74 127 (A

1786 |- 5 17-Chlego 2ol (1) 5Chy . [Eheahfsh & B0, 141 (d, 3 1), 3-19 - | Example

LA DIETL T 20 6 () i 1

1
5. 45}p(‘t?iaox$-llf[{-py1ﬁzﬁ75-( br s, (m, 1 H), 5.44 (s, 1 H), 6.69 (br's, |
r -5-ylL) am rimdin-4s 7 2
7 SReHolo AR B o) pr oL by 7 Sh R Y
1 9 2 di 180 2t | - | ~(al
1. g%} HFEP%I%.E‘&?;%D% 3 H) 1’%@%@1 P@%ﬁ? Eﬁr PLH) (
1791 || 2R p €5+ Th) a2y {[ BRI héd-- 6- [ {.B7 (B .638), Brh7 -B.49 (m.4 B | Example
m,. 114), 92 . sopropoXxy: zpl5 3-
o torarbienytyp byareyel§° PV Ve Ry BERRE Gt D 4300 | 104
6.) 404 D 65631 18- 214, 45 (s, 1 H), 6.67 (br s,
yI }Z"gﬁnﬁ ﬁgﬁ?o%%%?fys% S gslrrP]D S e B e b
H)| pyeazolrS(yhemdnolpyrimidingq 2- | &1%(@%&?@@%12 -
1.2 d, 6 vy 1 -
i dbmnebrns T ol ey et ny St e PSSR el B 4
1803. @J(l{ﬁm:hlamlm[(lamiw} - 6- [ (5} 1.30 0, @Fd)Xx ¥ -46Hd, 3HH), B3D3 | Example
(m H, 4.61 (m_113), ' -
py feespbenylistaytanaipel-HilA-di | 355 (mehH)sf.04 (my1 Hy, 4435 | 192
S i 1 ' L4, i ql
7 ibedRoR el 0 1) P ARG R LT g3 G 1),
( d rylamido]pyrirmidin-4- H), 6.70 (br s, 1 H), 7.13 (m, 2 H),
y1} amino)propane-1,3-diol 7.40 (m, 2 H), 8.81 (br 5, 1 H),
9.97 (bxrs, 1 H)
181 | 2-({5-Chloro-2-{[(1R)-1-(4- 1.27 (4, 6 H), 3.27 (m, 1 H), 3.38 | Example
fluorophenyl)-2-hydroxyethyl] (m, 1 H),3.51 (m, 2 H),3.61 (m,2 | 193
amino }-6-[(5-isopropoxy-1H- H), 3.93 (m, 1 H), 4.61 (m, 1 H),
pyrazol-3-yl)amino lpyrimudin-4- 4.88 (m, 1 H), 542 (s, 1 H), 5.90
yl}amino)propane-1,3-diol (bs, 1 H), 7.10 (m, 2 H), 7.37 (m, 2
H), 7.87 (br s, 1 H), 9.24 (br s, 1

H), 11.95 (brs, 1 H)




10

15

20

25

, 11.95 (br s, I H ... WO 2005/049033
PCT/ GB2004/ 004784 -90- Exanple 182
Cvcl | - 2H I [)-N2-[(S)-1I-
W(Elglﬁl%lpf!mé.’g h;.,IO]r ogv6 7. SD%/E? fghvdry )- [(S)- IgCTfGBZ(l{M/(HM?RLI
nvrido[ 4. 3-d] pyrim d| ne- 2. 49i-am ne
4- (5- Cycoopropyl - 1Hpyrazol - 3-yl am no) - 2-[(S) - 1- (4-flu

Exafipe-1@enyl ) - ethyl amino] -7, 8- 5 di hydro-5H
pyT 1 doJ[ 4, 3- d] pyrim di ne; 6- carboxyllc aC|d bei\nzyl

N4- :.:_ju_\'\- B b3y 1)-NO-[(F)- 1564 AP
nﬁ&% ‘ild glO whi ch vvas added Pd/ C (0.012
Feaction nixture was then pur ged

wi 4 h5 N%GIDPM@S?UEHE;QTazI@qu&dnmoy-Q [t@ 1 @aﬂu@mpﬂegyﬂ) cﬂi}ﬁ’@ﬁmo] 7,8-
at at rmsg eric pressure for 15 hours.
T

dﬂwc}reﬁﬂremtm{‘l dlpyramidene- %ﬁafb‘?ﬁ&ls%@dd izl m@@t@lszlezi% 0,06 g,
0. 11%%1&?%&%&#&%@35 Q’lﬁ?te%gﬁgl; ht‘éﬁwﬂéﬁ?’%ﬁ §Ogra (0.012 g, 0.005

mmo[)DCM raveiidd mix2fe vﬂa); them wirgal Whh Nyj évaenatedyporged vafh H;, and stirred
undegl-hII@ tgte au%gls@@né %{egéngﬁor ]@?@ppf&l 1'[{]513 gl’j_!N/R((‘ &%Q?&r@m@,ﬂ b%gqt}m%and
wash%& ugﬂﬂaééﬂ CERD) mlg.lTﬁé filtrate §s édﬁce&m%d wfdep Jeducéd ér%ssu:e and

m2 H, 2.99-3.09 (m 2 H), 3.58 - 3.67 (m
punﬁéd&@ ml@ﬂ&rémtogralﬂhy (BCMx NibOHs=s 22 II}I)EQ give 89: b ccnnpcﬂmd as @

6. 74 (br s, 1 3 6.94 - 6.98 (m 2-}—%:,57_29_
Whltcrs@d(w g44¥). "FeMEN408 Mg LDELYAS: ﬁz[mq S H) 87 - 0.91 (m,

2 .87 -0 5 OO I a1 250 230,299 2092
H), 3 ﬁ»t?eﬂ @h}2 Hy, @930—3/5(0@@[1,21 Bh . by (brmg EHE),GS 29 (brdu hﬁi)n@.?zr (rs, 1
| on
50, 63Fhofs (o Ry oD 5oyt 53 g FOAS: Gelty 30 Fouady MY 3940
fl uorophenyl)ethyl]pyrido[2, 3-d] pyrimdine-2,4-di am ne

(Exanple 65; 0.3 g, 0.77 nmol) was added platinum
Exa 3(0.017 g, 0.077 mml) The ‘reacti on was then

N - y Q0 N2 “ (Sl ot : k%,ﬁm g'%ﬁrahvdroh

VV

pmdﬂrjyhﬁﬂrnnﬁmhb.zl\leﬂid_n;{@ rri) and f| I tered to renmove
platinum: The filtrate wgs concentrated under re

d
presauFEOR () plisphition oV détcypaPromy b M tRYGHZeb AW 1) C1?5') 1-(4-

ﬂuor%\fg]gé%l)'etﬂ}qm f@amﬂ@%ﬁ%ﬁd&%@@@@% 338, t?giéh&ol) was

added ﬁllatlﬂuﬁll)omdeQO 8417 g, QOB7 mfpm]). Thi yeacliod drag thenIrargeddwity N,,

eva 31]6) 91;:]1 then piqge:d zﬁqh)(ﬁg gl%ck Ig:%:{recétfngS ppﬁllxs g'lll}q)(r’rgaqp_zopg%%sdﬁéxggiluted
with %Iﬁ]@% (%Dl’gﬁ %ﬁg giltﬁre%l%% g@n%%@ Pg&lﬁéﬁ{ %& ﬁ%:h-aih% aves @gjg%?ﬁa@d Ahder
reduced predsurf kitd-prrisiby alierdi 0hrofkeB SpHyCT/OBR2REOHS 408Y) to give the
title c-orgn}:-ound as a solid (0.25 g, 83%). "H NMR. (400 MHz, CDC13) & 0.62 - 0.66 (m, 2 H),
0.84-0.87 (m,2H),1.44 (d, /=64 Hz, 3H),1.79 - 1.84 (m, 1 H), 1.85 - 1.91 (m, 2 H), 2.30
(t,J=6.2Hz, 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: Caled.: 393; Found: [M-+H]" 394.

est er
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Examle 184 N4- 5 clo ro 1-1H zol-3- | -N2- -1
4-fluoro- hen 1 -eth 1 -5 6 7 8-tetrah dro-
w@w“fgp,ﬁg[g34 dj pyri m di ne-2, 4_di am ne
4- (5-Cycl opropyl -1 H pyrazol - -3-yl aniino) - 2- [(SS)(-:E/PH(-N]]“‘{OOMM
uor o- phenyl ) - et hyl am no] - 5, g5
di hydr o- 6H pyri do[ 3, 4-d] pyri m di ne-7-car boxylic acid

ExappleZAB4 ester (Exanple 189; 0.7 g, 1.3 mml) was

mm'd@[g m@ﬁmlﬁjﬂmnﬁhﬂarged vvlth H2 and sti rred for 15
hours.  The reaction was then filtered to renpve the

pa(E§ivalapranyd A Szl SxHaminag-3A¢Bnt (& flagro-phemyl)-ethylamino]-5,8-

by B LT ARG TR St b el Eipledi 075,13

mmo(l)4\9§)s m&nlveamaséolﬁe tOH (20 &1} Snd M/C(0HDS g,CDSB_?-n:uan) W5 added.

, 1.51 6. 8Hz, 311), 1. 80- (
The rf&@fp}l Vz@th@ Bﬁtgquawtbm , eVagpatgd, w(sﬁdm)th Ez,mld synv@ fqrrh5 hours.
% (ﬁ%n wagd Otggu ﬁg 1{% td {)@mo]vc ’fq R_isrh*a&i%m whshed ih l\}é’(ﬁ)[ co%cgﬂ‘.rated,

and Iﬁlrﬂﬁd By@a[umxedkﬂrmtogmpﬂy BBCM:MEQH MB): 1§ab gibe thed@Bs compound
Found: 394 15 Exanple 185 1- f5-Cvclon

(0. 50@)%9@ é‘ffﬂoaﬁ@iz ﬁm“éa))ﬁm’{ 63 (1042 £9), 082 0 Oty 2)E), 1.51
(@& 7= 2T OﬂsJ Pes i’y 802 S5+ 239 th, 3], 91908 o 2.1, 370 -

anone’A"sol ut

3.78 G4 X ), iwlﬁﬂo‘mﬂmﬁ P F&221 (n3-1yH), SN2 (bt &)+ 1, (6473 (b 61 H),

phenyl
698 57 R0 ms 2501 1hy 0178. By T M: Sl 395 Favart ISEHETLAM ne
(Exanmpl e 182, 0.03 g, 0.08 mml) in 20 DCM-THF (3
m, 1: 1, v/iv) was agitated together with acetic and
xammdég TFP (tetrafl uorophenyl) resin (1.4 nmollg, 1.0
1 h .

L0 KRVIAZ0 - e oro-phe .'. tal
mhvcﬁ@ﬁgﬁﬁxﬁfﬂf@g -tsi emncmeep TLC (DCM NEOH =

15; 1) to e the titTe conpound 0027? 81%, 'H
NVRs¢zton “~(5-cyclopropyl-2 H-pyrazol-3-yl -NP[(S)-1-(4- ﬂuoro -phenyl)- ethyl]

5,6 7&3%%%80@%@[%&@%@@? 4 agtle Tkt 21003 870 s fanony i
DCMR-THF @rﬁﬂ 2 |‘ﬂ), v/v?r wao a%1 tated %géﬂlﬁr \21\51[")1&;_3&& ag:?dolgﬁtiledél‘lif’s 1(5m8

Hz
(tet:aﬂu@;pph@y@)ge@g,(l 4 mx;;ovg 1 @echfox 48 ngguies TiRregin was filtered and

wasta 6 DY ot s TES b oo el onitili ot §Ringg py ovep

TLC gmM— MedHM 18 1) & give thc‘htfcl déﬁfp@nndﬂ gmzb g,ﬂil'%)' INMR (460 MHz,
di hydro-6H ' dP[ 3, 4-dj pydm di n- hanone A

CDCls b (T o106 (o) 2 05 0 &3 Gy HH-4¥ zafs@ﬁmﬂ) 1.84 - 1.89 (m,

1), 8506 D 4507 650 P ob p 3T B A 443 de! 718 D, 470

Q,
(d, Ji Eér;r%rnéiég 5?%'827 852@ Q{E%ngggefa 11 é‘a‘@zazo@% @ﬂ%)ﬂj 7.24 - 7.32
(m, 2Bs9.33i(bra ddDk B@%ﬂﬂ@d 36 hFendt [M+H3i 4B6. oaded TFP

resin (1.4

Example 186
1-{4-(5-Cyclopropyl-1H-

dihydro-6H-pyrido[3 4-d]pyrimnidin-7-y1} -ethanone
A solution of N*-(5-cyclopropyl-1H-pyrazol-3-y1)- N*-[($)-1 ~(4-fimoro-phenyl)-ethyl]-
3,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-2,4-diamine (Example 184; 0.05 g, 0.13 mmol) in
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mmoilg, 1.0 eq.) for 40 m nutes. The resin was
filtered and washed with ACM (2 x 5 m). The conbined
organi c was concentrated and purified by prep. TLC

wo 04?\9@@]4 = 13: 1) to give the title conpouHGT/@@2M@04734
g, 41%. 'H NWR (400 MHz, G¥3) 8 0.68 - 0.70 (m
211), 0.93 5 0.95 (m 2 H) ,152dJ-62H23

Doty Pl 1 P L el agidie ol Sitfagef 2 505@5&@?3&5@@ 4

mmddg] 1.0(eep) far 40 muﬁrc@é Tbb Irem wis ﬁlxaredi aﬂﬁwashkd@amﬂ;( DEM @ x 5 ml). The
, . 7.30 - 7.36 (nn 214) V5; Cal cd.: 435: Found:;
compippd Qyganig ¥es cg@q;aﬁqa dpad parified by prep. TLC (DCM: MeOH = 13; 1) to give

o il S0 Gl O B PR e s SO 468 - 70 G230, 093 -

0. 95/&:92@{}1 ns2 e Et:z'IQz qqamlsad 1@(@3&@@8142@@}1@ 36 - 2.46 (m, 2
simlar fashion to le 1 usin

H), 163 £ .80, 2 F)4 Mu&ﬁ@dﬁhﬁ}l)) épﬂyﬁ]gli(m R, 615 e 1780 6.96 -

AT o, T DL,

,192(m1H) 5.96 15 (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
Examplel8)  8-80 (br s,1H). Exanple 188 | -eth lanino -7
! 32-1b am.RhioRs-12(A-fluorophenyl)ethyl
pmm@@ﬂxﬂxeﬂnmbpvrl md| ne 6 carboxylic acid bent 1ly

- 05% € PPt ppiesze ng. i Pon emle  apng 22

uiﬂdbko—? d(& "ﬂu@kd'j;n‘h@ﬁﬂ)e’iﬁ&l] ATIINE (()sy‘nthesmed following the grocadure of Tetrahedron
pyr i prlmdlne car boxylic acid benz ester

Asymmhmzlm 23054d) J H NYR B Oﬂeo(n),,z H), 0.94 (m, 2 H), .92 (m, 1 H), 5.96

@ éﬁi ol BT, Tty AT R o erd 18 0 it s50 o

ated to 110 Cin a sealed tube for 48 hours, The
reactl on was 25 cooled to 25 C, concentrated under
reduced pressure, acidified with 0.5 N HC1(50 m), and
exirﬁ%ted with DCM (3 x 50 ml). The conbi ned organic
s dried over MpSO4, concentrated, and
4-( S—Wlitlofprcﬁﬁﬂ—bﬂ I@s&hm-ﬂhﬁMDWﬂﬁa@%hdwmdﬂwlﬂﬂmlT 8-
] vet etltle,c_orrpou (0.6.9 4% . MsS: Cal cd.
AP atcdth 5318119033
7
Q@g#g% cgélogro?ﬁﬂ. 1H- 15%&0@ ygaon}%%) g xﬁeth&degulg&yl 7.8
dihyﬂmnﬁfii@yﬁéﬁo[g 3-JIpyaniidinbératioxgk¢ arid benzyl ester (Method 144; 0.10 g,

0.21 mmol), (S)-1-(4-fluoro-phenyl)-ethylamine (0.30 g, 2.1 mmol), and DIPEA. (0.27 g, 2.1
mmol) in »-BuOH (3 ml) was heated to 110 °C in a sealed tube for 48 hours. The reaciion was

cooled to 25 °C, concentrated under reduced pressure, acidified with 0.5 N HCI (50 mi), and
extracted with DCM (3 x 50 ml). The combined organic layer was dried over Mg30,,
concentrated, and purified by column chromatography (JODCM: MeOH = 80: 1) to give the title
compound (0.6 g, 54%). MS: Caled.: 527; Found: [M+H]" 528.



10

15

20

23

30

A m xture of
4- (5-cycl opropyl -1 H pyrazol - 3-yl am no) - 2- net hanesul f on

I
wéﬁ%@(ﬁ%@%ls- pyrido[ 3, 4-d] pyrj.m di ne-7-car boxyFCT{chulm 4784

benzyl ester (Method 149; 2.0°9, 4.3 mmol),
(S)-1-(4-fluoro-phenyl)-ethylamne (0.30 g, 2.1 nmmol ),
_MA(SSg, 426mm|) n-BuOH (15 m) was heated

4- 5- Gi' 90 1-1 - ?i%|-3e- ;

dihydi WGHWEGB@JWWW@IWﬂES aﬁt b@ esief 0 rrb i ned
er was dried over SOZ, concentrated, and

anic la
w@&rw% A SreymerepyLh e hennethprgsn ongd:5,8-

dlhy& &g p?h&@@&ifiTﬁ]ggttha&n% %WE% 901@39%@ %s@i ggh/éihod 149; 2.0 ¢, 4.3

mmdl), C)- b b-{idra- lél:ilfﬁl)(_) ethylammle (0.30¢,2.1 namol), and DIEA (5.5 g, 42.6 mmol)
B LR e 40 o e sedieliube B Bos; cooled 1025 °C

conceREFROY @Mm tﬁ@%ﬁ@ ?1(31'1(1(% ﬁ]!l)f%cﬁéxﬁ%bédtvﬂtﬂ DEM (3 x 150 ml). The

prepar "at1on 0 usin

combl,ned digahicdayer Mag ﬂ'nné Dvgrl MEWQmeha@dwﬁ@nﬁrd By eolunn

chrofief ogé%kﬂ@%ﬂ HOFET RoH it the s pomeound 37 g 319)S: Caled:

5274“*0%9:1 M+3iEpg 510 (m 1 H), 5.85 -
n[1 , 7.10(m 2H), 7. 40(m 2H), 7. 80(m 1H), 8. 60( m 1H)
20 Exan'ple 191

Exas' ? i chl oro- N4- (5- et hoxv-I H pyrazol -3-yl)-N2-[(IS)-1-

—PR—S—)BnQo_ ronhenyl )ethyl | pyri m dine 2.4-diamne A

6-CHIbpet ML LOE 1 -(4-fluorophenylethyl]-N*-(5-meth 1-1H- imidi
2,5,6-tichloro-N 3ethoxy H pyrazol -5-yl ) pyrimdin-4

% ne 25 (Method 40; 300 ng, 0.98 mmmol)

LS e Pt QR B LW kB Uy ‘01“-’*% P?%ﬂfn%tﬁmdfs%ﬂﬂ“
usm@ E;&chdﬂa:to-ﬂ[((&(ﬁlétbﬂn Hi—@m&zol&llhbpmmichn d-amias (Method 150) and [(15)-
t d. R @ BPL.C (G| ficat
1- (4_3&{;%)%% Ei%%}{ everlse %3845&59;{{) SOI’]) furl | Cm,IGIOPI),SSS—

0L GETT @@F”%H* ?gﬁﬁrﬁ‘zﬁﬁ”ﬁ;fﬁﬂf%%@(ﬂwf%“ gio'm
2005/ 049033 PCT/ GB2004/ 004784 -94- Examle 192-193

& Foll owing a simlar procedure to Exanple 1, the
X3 ng conpounds were synthesized via reaction of

5.6-Bichldkd- Al & MOk LRS- d1TR 8. [Pf&ﬂ[ﬂdﬂﬁrb%nﬁ)etﬁbﬂﬁﬁmdme—

Is al so ||st‘ed) and a sultable am ne. . Conpound
2.A-dipRirgM 192 5, 6-Di chl oro-N -[(15)-1 - (4- 1 26 (m 6 H),

Ln&kfire L6505 6-8icBBrd M3t MBLPH yrazol-5-yT)pyrimidin-4-amine
(Method 40; 300 mg, 0.98 mmol), [(1.5)-1-(4-Huorophenyl)ethylJammme (163 mg, 1.2 mmol}
and triethylamine (0.16 ml) in #-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 11},
7.11 (m, 2 H), 7.38 (m, 2 H).
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15

20

fl uorophenyl)ethyl]-1VvV4-(3-- H), 4.95 (m 114), 5.55
(m 1 H, 7.14 (m 38 isopropoxy-|lH pyrazol-5- 2 H),

.18 1 , 9.86
Wé ?‘%{’é@ﬁ?dl ne- 2 4- di ;m ne I(_Dbr s,1 H), 11.89 (E?Tlg’ﬂzclmmoﬂm
193 (2R)- 2- ({4 5-Dichlor-d6- 1.26 (m 6 H), 3.61
(m 2 H, 4.66 (in, 1 Method

xa[hﬁﬁlgiol:ygopoxy | H pyrazol- B), 4.95 (m 1 II) 5.00
5.54 (m 38 SEyI)amno]prlmdln I H,
4

7. limllc(vagasmlarprmdmm rppled, 182 ilb‘}'m avepopdepere

syoetfged sitrenciof e dhishio rebbis R Sl shoonkiap of i i o

hstgdyaharalgaitgblemmest arting materials for the Exanpl es

tained h

Ither conpercially avallahle ar
Ex.ar d:oypduh@ prepared byMNMEBndard net hods from known | SM

192 |y 3;5@?9@5@ @SEZ% | -iﬁ-q%iﬁﬁféﬁqﬁaﬁp %ﬁéi’&h on| Method
Of| HHEp F\l/g{)&ﬁﬂi*@ﬂf(?-ar 1 ED)04 98(A! § 855,89 SKBYPE. BF (HSETR

hereln
2, |Ssdpiropoxyr B-gy(azokyc| ¢ Bibp 4010, BH)ag.dB €3] ¥DaPBh o) pv

W—({Zsaicﬁmm and 11261 (8, @Mﬁm@lqm@ﬂb 4615)(ml m Method

was stirreg¢ at roomTt eraturefo

hg L[(%xsogtﬂwmlflmm@*a%mawm 8f et EA@S R 54r€m, 38

I d Vat g d
ar éjgil)m no |[?J\q’r8h&lgiﬁl f\g: Il? 1Wgs qﬁtz# ?at%%’bt%lgi vle
tlt}}l}éarﬁﬂmlﬂl(md as a whi (@, 5of)] 2185 846, I'ED), BI99 (br Ehp

cdnpound was carr| ed to _the next step wthout ftuthler
purifyorepfienphethanql \nR 5(8)92 (m 2 H), 1.20 (m 2 H),

(VB L et e e (4
193
Et

2. (T —H, 6 40 (S, 20 H, 860 (S, I H, 990
(s, 1 H,12.60 (s, 1 H. W 2005/049033

PrepReafii GeBEOR MM Bthriald5- Met hod 2-19 The fol | ow ng
conpounds were_ prepared by the procedure of Method 1

us Phgstarbiag agiesiabpior Bied>xaninles qogiainaddicrein are it Rsmmercially

avaj],g@g?)g %foé S&(}:{ﬁ/‘ ok @ Al arcll methods from lamwn materials. For example the
folloﬁirgtiemﬂ:icﬁxs etmllhsﬁalﬁonﬂlbﬁtpmt bnﬂh‘a&as;df)thwpmpammbmfémme of the

d| chI or m azale amne 3
‘?"@?{)@W eﬁ“g‘{fh&i@f] 5- 2,4,5- 3-amno-5-tert-

yI) 2, 5-di chl oropyri m di n-4- trichloropyrim dine

butyl - 1H pyrazol e
Method 1

2 .5-Dichloro-4-(5-cyclopropyl-1.H-pyrazole-3-yvlamino)pyrinidine

A, solution of 2.4,5-trichloropyrimidine (533 mg, 2.93 mmol), 3-amino-5-cyclopropyl-
1H-pyrazole (360 mg, 2.93 mmol) and triethylamine (0.49 ml) in EtOH (5 ml) was sticred at
room temperature for 10 hours. Solvent was removed and EtOAc was added. The solution
was washed with water and dried over anhydrous sedium 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 3 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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1f - py mne 12.2,.5-Dilchl oro- N-(5-ne |- 1H

2 2 Yo R BTARREA el 1 - | Bl
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5  3-anj ibremo-Jpstierpel~(3- y! ) - 5-|f3-bronwpdudt ni di 3-amino-5-
dich cyc?c%\fopy -Bfraz&i%l opr Opyc{iéﬂlg{:opyﬁmidine cyclopropyl-1H-

yDpyrimidin-4-amine pyrazole

6 | 5-Bromo-N-(5-tert-butyl-1H- 5-bromo-2,4- 3-amino-5-tert-
pyrazol-3-y1)-2-chloropyrimidin- ) dichioropyrimidine } butyl-1H-pyrazole
4-amine

7 5-Bromo-2-~chl oro-N-(S; 5-bromo-6-methyl- | 3-amino-5-
cyclopropyl-1H-pyrazol-3-yl)-6- | 2,4- cyclopropyl-1H-
methylpyrimidin-4-amine dichloropyrimidine | pyrazole

&° 2-Chloro-N-(3-cyclopropyl-1H- | 2,4- 3-amino-3-
pyrazol-5-yDpyrimidin4-amine | dichloropyrinidine | cyclopropyl-1H-

pyrazole

9° 2-Chlora-N-(3-cyclopropyl-1H- | 5-methyl-2,4- 3-amino-5-
pyrazol-5-yI)-5- dichloropyrimidine | cyclopropyl-1H-
methylpyrimidin-4-amine pyrazole

10 Methyl 2-chloro-6-[(3- 6-methoxy 3-amino-5-
cyclopropyl-1H-pyrazol-5- carbonyl-2 4- cyclopropyl-1H-
yDaminolpyrimidine-4- dichloropyrimidine | pyrazole

carboxylate
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(CDG
H)
(m

z,)scs ~Grichla-Y+(3- 3 H),

%&?@9@&#@%@?1

yi)pyrimidin-4-amine

2. B4 Sb-tetraghloros.

dfgef3 (m
Bh enyl pr

[P piat

'255&1131@1#1'5-1
eybprabyeipr

pyrazole

17°

Ethyl 2-chloro-6-[(3-
cyclopropyl-1H-pyrazol-3-
yl)amino]pyrimidine-4-

carboxylate

6-methyoxy
carbonyl-2,4-
dichloropyrimidine

3-amino-5-
cyclopropyl-1H-
pyrazole

18

2-chloro-N-(5-cyclopropyl-1H-
pyrazol-3-yl)-5-nitropyrimidin-

A-zmine

2.4-dichloro-3-
nitropyrimidine

3-amino-5-
cyclopropyl-15-
pyrazole

19

2,5-dichloro-N-[3-
(triflworomethyl)- 1L H-pyrazol-5-
yllpyrimidin-4-amine

24,5
trichloropyrimidine

3-(triflnoromethyl)-
1 H-pyrazol-5-amine
(Method 22)

* 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 frorm transesterification with solvent
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The di asteroi soneric m xture was prepared according in

a simlar fashion to a Jnown procedure (J. Og. Chem

1991, 56, 6939-6942). Method 22 15 3- Trifluoroneth 1
WOpp{]S/QgQ@p 5-am ne A sol ution of PCT/GB2004/(004784

4,4, 4-trifluoro-3-oxo-butyremztrile (Method 23; 11.0

g, O 080 mol) and hydrazine monohydrate (3.89 nil,
MebhddBfh mol ) in EtOH (400 M) was heated at reflux for 5

ﬁours ﬁdter coollng to 25 C, the solvent was renoved
FHE = %5 egune. The resulted residue was

6 oo o e OO SO0 R RN A -

sootthg mmoemas ddded ﬁ:@&ﬁlﬁﬁﬁc (26 ﬁmgslm 'zfo'ﬂ%.é.[ @Yand the reaction

col um _chromat ogr aphy (hexane:

mixfie wap stiged sy mﬂel'asgha Tielselveat wavrespivedito élilre #id d@sired product
213

a“ﬂf@“%gﬁg&%ﬁfﬂﬁgg Y@ 1’)H Nﬁﬂ&%ﬂﬁ@&lﬁaﬁ 325%413343 535 (s,3H),3.75
@, ﬁiﬁrv&gg&;gs eﬁgg i)?(% f%c#w@% ) \’/\hiocﬁdrvvas

added acetonitrile (12 62 m 0.24 nol) dropwi se. The

MethBa5 ion m xture was stirred at 25 C for 30 mnutes,
wed by addition of ethyl trifloroacetate (23.8

M%E%%reaction m xture was heated to
reflux for ours, cooled to 25 C, and quenched with
nailde dasBoiRpeTicTiEIEe Wan pEcpeteaidicstrdinigiing similarihstiommsa known
t The aqueous | ayer was
prm@&g%? &g’ Wh{?’E % %9%55“6%#3 and extracted with DCM
(100 mM). The organic |ayer was dried over Na2SO4,
Mtéoiggntrat ed under reduced pressure, and purified by
£ t ogr aphy WO 2005/ 049033 PCT/ GB2004/ 004784 -98
3-(TfiNBXRRRth = 1‘_5_ gi ve the title conpound as a
I té& sori . "H NUR (400 MHz, CDC13) 8

4. Jﬁ}go[monbf )4, 4-h‘hiﬂmom}32:ﬂ{|oaalft§|1qmﬂhﬁ]ie foi g)m n © 2l 0.0%0 mol) and
byt oot BYES T Ricon i 2RO el ity & nemied ot it for 5

h
e s
resxdglnwaq dispadetindYCIHAE DO ivd)) Wmhﬁcbwﬂh otise (P0POGHYY, R dred over

NeoSTl AR SaRER i e 20iPEhn 4 rewibroskin o puoifed by Ghlmn
chrmﬂ@t% gﬁ@hﬂé gfe‘xﬁﬁ’e YOAL LT % 'tcP% d%%ﬁﬁﬁ%& Bs M ?_' é'gﬁow solid

m nut e sh i hg e restp

(1 93@516%)wﬁsmﬁwadmpﬁ 585 by, DB, 66Xk, IR 00 M)
15 mM) for '20 mnutes, filtered, ng (H)ued V\A(]%rhsl\/b}g—|
(2 x 15 m). The conbined filtrate was concentrated

Methsatas the crude wei ghed 200 ng. The crude product

coniai ned about 30%
4.4.4-Trfluoro-3-0xo-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 ethyl trifloroacetate (23.8 ml, 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 aqueons layer was
acidified with 10% HCI to pH 3 and extracted with DCM (100 ml). The organic layer was
dried over Na;S04, concentrated under reduced pressure, and purified by chromatography
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desi red product, 35% al cohol, and 35% di nmer as
i ndi cated by LC/MS, and was directly used 15 without
further purification. Method 25
WP@”Q%{HPOWI 2.1 1f pyrazol - 3-yl ) - (2, 5- di chl or o- pJETHAESP4/004784
)-am ne The solution of 298:5-trichloropyrim dine
(O 150 g, 0.82 mmol ), 5-benzyl-2H pyrazol - 20
afiane £. oy
(hextg?%‘e Ea naﬁ.ﬁi@&@gﬂ%% tithk dkh e 1c§4nd9.s Z%vﬂm%ﬁd &gﬂ?g 4{3/;,) H NMR
(400/Mi[zhémg8t4:ﬂ:25@, CH)or 5 hour s and then stl rred at
roomtenperature overnight. The reaction solution was
concentrat ed under reduced pressure. The resulted
Met jhgw solid was stirred in hexanes: ether solution
), collected by filtration, and then
(1-Pyﬁ¢ln>y§sv]atﬁvinmm1ef rom DCMto give the title compound

e

2
058 I 10 B PR 5

mmai). ﬁé!eaéactmh wab sdBedjat 262 Dfomdd hpuwfand yasnched bp adnhtion MAacroporous

POIYgfi@%a gﬁllf‘glﬁg QCTHMIB’?%QT@% &Eﬁ%ﬁwgﬁ élrslgt{lqes‘s}qnexgas agitated
for 1f ]ﬂfur 2ﬁne 1840 W8 $olldted lﬂg\ﬁﬁmﬁk‘n aethivhiRn waith RitiH (3 X 1)20 ml, 20

phenyl acetate (10 nmmol”) solution in dioxane (8
in it ehakiing ID.m'GVBAh)s The tesubtetiresiorwas thenureatedwith élet'MeQH ©hution (7 M,

15 ntfior AHTREAES Arbet. EEEbilire Tt 0T O i) e Bhpingg fteace

was EXideagited umltﬂ‘ie h@% e hﬁﬂ )zoo iﬂgem Heay %rdvcﬁ)éﬁéon\fﬁﬁed about 30%
acidified wth H5 and extracted with

desired grodust, 3ﬁ¢eﬂlmb@&rﬁné 3p e{y@mlmgs aﬂl@ﬂﬂdobaéwﬂ\éﬁhﬂﬂﬂlrwmﬂy used

gﬁzfﬁ%l ated, and purification by colum

Wl]}c FONar grapﬁ@ér{hexane: Et OAc = 12) to afford the
title conpound (0.58 g, 36%. "H NWR (400 MHz, 5
CDClS)6345(s 2H) 3.85 (s, 2I.1),'7.2-7,28

Method 255 ) M5 Calcd.: 159; Found: [MH' 158, Met hod

(5- b¢§177v1 SerRRRZL 33/ £YS-arl o:é”n%ﬁi'imﬂ—@f- /1 Qfhesol ution of

3-0X0-Z4-phenyl” butyronitrile ( 0.58 g, 3.64
mmhy sentdorhyfdl, azfmehlnmwnynﬁm €. m g, T78%ninmad), S-benmiH-pyrazol-

>-yiging (MEbA a0 d 28 B0 28 Binieh i et o s B L2 gD im

BtOl 'QS" &) %Eéjh{é‘a?éél 19 VSSS‘%ES hevdsaag R stiwel Bt 10eM Cdperitire ovemnight.

and washed twice with brine. The organic |ayer was
The thattauh amﬂamonamwﬂmateldamS@h'edmdqmmmt The multad mllow solid was

st hen e Rlgt Rl piledfa BY plfatR s e fotbeialiped fom
DCMYo fivk el Wontfdufl (@5 2 £ keoh) ik RMRTBRMNAIAEIRL,) §4.10 (4, T =
152 Hz, 2 H), 6.89 (s, 1 H), 7.27 - 7.37 (m, 5 H), 8.28 (s, 1 H). MS: Caled.: 319; Found:
[M+H]* 320.

Meihod 26
3-Oxo-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 acetonifrile (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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yell ow solid (0.38 g, 60%.'H NWVR (400 MHz, CDC13) 8
3.9 (s, 2 H, 4.89 (br s, 1 H, 544 (s, 1 H, 7.19 -

w@iﬁﬁgg%?fngz MS: Calcd.: 173; Found: [MH] +P&¥’6P2(ﬂ)ﬂ(004734

5-Dichloro- imdin-4- 1- 5-iso fo
azol-3- 1 -anine A sol utiomr -
5-isopropyl - 2H pyrazol - 3-yl am ne (Method 29; 0,093 g,
unrefkt@Ustaming mater2] #ab exitactdd witle PN A Gindle The adiddug laydr Was acidified

with (5 561 (Ga 3indhesror et 39 10QH GO RUu Ticcnenmst |ssmantionpver

anhyfr XaB O bonotRat 8k MM Y GRS RRAEEUL AT

under reduced pressure, triturate vvlth

(hexateeEtOAL & 325) mcafﬂ:mdi ik t(‘rD:. cbagmuﬁw@ 58 g,maww‘ﬂmwo MHz,
07 3. 14

H)
CDC?D%' 313%5 2131)732851 &;Zii)H‘)VB g@o(uz,ssﬂ)lw Cates (5; Fombe: [MCH]
158 271; Found: [M+H +272. Method 29 5-1so ro 1-2H of-3
aam ne 30 A solution of 4-nethyl - 3- oxo- pentanenitrile
(Method 30; 0.42 g, 178 mmol ) and hydrazi ne

rmn@wydrate(O.lSS m, 3.78 mmol) in EtOH (20 M) was
Me d toreflux for 1 hour, cooled, and then
5-BeR NSN3 R0.. #g&%e reduced pressure. The resulted oil

was di Ssol Ve DCM washed with brine, dried over
anhygolutions OMBm-phmmblammm (Vitieb dd€r; 10380 Biésimmol) and

s g T AR G R0 POLAES e

I ©
hours, Qﬁeh@o&ﬁnﬁ 1825 SOD eI nchitn 43 )ea%r&%&azn%@ﬁm g&h(cgé pbssge, extracted

with QQM 6130, m@ﬂashe@ h8ire (ngth WineHl he argadic (layer $hs H)md NE‘er aphydrous

NesS 7 58 ne Bt B o1 Rl PoEBO TS TPMIIGIAA T i stodwith

hexaths; diferTID] ))somu%a ReNsa Bﬁ i AR REarfor 1Y thze éognprﬁund asa

whi ch was ‘carefully added é I sobutyrate

yellowSokidr(0.38 £,0006)Sd NIVRA400 M) CEEICI;,)aS:EHc(mQ]tc]F) |4egd9( Gstr 95 H), 5.44
8 ctlon xture was,refl uxe or 5
(s VL " Lo lebep TS A0 e IR 374 40 1) The
unreacted starting material was extracted with DCM

The aqueous layer was acidified wwth 1 NHO to pH 5

_t_h&ﬂé_ext racted with DCM The organic |ayer was dried
0 , u“f cation by colum

St ~“+Bgi ve the
tiA bmmmm 14;311 ﬁ@% 1&:&&@4@&@@ 28,003 W@)nm 1

3.1.13 - 1. 156?;69Y g)y ( ob.
2,4,5-frialgorppyrinidie (ONS0 EZQIg@danlLlﬂlld mqtbyhmm(ﬂ qmg}a ml) in
EtDHl\@tn%) gva§ heated to 55°C for 5 hours and stirred at 25 °C ovemnight. The reaction
mixture was concentrated under reduced pressure, triturated with DCM to afford the title
compound (0.192, 95%). "H NMR (400 MEz, CDCl5) 5 1.34 - 1.37 (d, J = 7.0 Hz, 6 H), 3.07

-3.14 (g, 1 H), 6.72 (5, 1 H), 8.20 (5, 1 H). MS: Caled.: 271; Found: [M+H] 272.

Method 29
J-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 mal, 3.78 mmol) in BtOH (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;SOy, concentrated, and purification
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S
5Cycl propyl net hyl - 2H nvrazol - 3-yl |1 -(2, 5-di chl oro-pyrim
idin-4-ylf -amne A solution of
wéqwg@ﬂ?"\é%chl oropyrimidine (0.2 g, 1.1 nmol) ,PCT/GBMWOOMS"

5-cycl opropyl net hyl -2H 20~ Qpazol -3-ylam ne (Method
32; 0.14 g, 0.99 mmol ), and triethylamne (0.15 g, 1.5

by columin)chiomatbgrabhy EEtORE: MeDHea0et) ﬁ)@héﬁﬂﬁ:mﬂ@hhﬂ orange solid
The solyent was renoved under reduced pressure

(0.26 5,56V0s H NMR {400 MHm SCGL ) AE-AT ed-23i(dh/ DO Ho GF), %f%? 2 89 (g, 1

H)%?& L%E%@S@%M%?S@aﬂ&%%f%ﬁiﬁd Corsesin 2

., 0.801 (in, 1 H), 2.36 - 2.38 (d, J= 7.0 Hz, 2 H),
49 (s 1H, 7. 93 (s, 1 H. I\/S Cal cd.: 283; Found:
Methodd 384H] + 284, Met hod 32 5- Cvcl opropvl net hyl - 211-

- 3. ' A sol ution of
} 1228k eﬁ‘ﬂlc'ﬂ%ﬁ ?on-butyronitrile (Method 33; 1.0 g,

8. WaH(60% iantneraoihPdi2ag,| llﬁanmh@taﬁdn@eﬂde(ﬂnﬁuggans (20 m), to

WthH&ﬂS§ﬂIB%gg’oq%& 3?31;{515 M h&g{ @g e e )rfgliq}gtg{]by addition of

acetdﬁﬁt?ﬁe?gf % mT N8 s TRckeh GfndHR e Svab HRRcd Bor' thm/lcooledj and

washed With brine; dried over anhydrous sodi um
quenshed witle watso K 0emd x Eheurareamld stariinfrinaaderin} wag ekigaated with DCM. The

R e e

was &GEEI &ﬁ%@ﬁ%@@ é&ﬂntratm,lanﬁ@aﬁﬁéatmn Hywumd EhrdivRtdgt
, COC13) 8 0.005 (m 370 (in, 1E o 78
(hcxm B0y = 3 2) wgive ﬂlezglemmp@ﬁndr((bﬁﬁ, 2629)3}H T4¢bMHz,

cnqms&h (3213538 L3710 R 2 WP 2B G 1,577 (PP Nas: catod s 1135

Fomﬁ‘i @qcﬂpq j@pyl - 3-oxo-butvronitrile Cyanoacetic acid
g, 100 nmol) solution in EtOAc (200 nl) was

treated wi th anhydrous MgSO4 and stirred for 20
Mmrri es. MgSH was renoved by filtration and the
ate was concentrated under reduced pressure. The

5-cvbmmﬁy@ﬂ il lE-Di?szin?M@S(ZCB gishlovegdyiimididd yT) hiafne( 166
and 5 bi pyridi ne was added as an

i né. sghttien 0?%465 F@h&rpm@émw aré Jedsmpwby e¥yelgpropgimethyl-24-

P yraicﬁ B\A?hﬁ% reactr on Eﬁji?%/éud rﬁ(:ed];'leJ EHDIG@ y\}é/cfl%? né %1 %‘t loéﬁﬁml) m
EtOIC(Y ﬁ Hegtedhe 55 €Qaiverhifln. ThSsoleagannremioved whdfﬁrhedmd pressure

adde clopropyl acetyl chloride (Method 34; 5,
and the rﬁﬁﬁﬁtp sqlid vyasNrpgedwith REM tg etiortibe tids compmand asmghlte solid

O o R R A2 BB08ed o 21008801 o

H), 2¢3d 0r 9§ o1, = 70 €102 §AN6.40 (VI eH), 7S (welsHR A8 Cdlcd: 283; Found:
saturated sodium bicarbonate solution, brine, dried
[MA t34MgSo4, concentrated and purified by col um
chromat ography (EtOAc: McOH = 20: 1) to give the title
conpound (1.0 g, 16%yield). 111 NWR (400 MHz, CDCl13)
MetlodB3D19 (m 2 H), 0.472 (m 2 H), 0.832 (m 111), 2.29

- 2.32.(d, J- )
5—Cvclovronvlrgethvl—ZH—Dvrazol—3—vla::mne

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 sodinm sulfate, concentrated, and purified by
column chromatography (EtOAc: MeOH: EtsN =94 : 5 : 1) to afford the title compound
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7.0 Hz, 2 H, 3.38 (s, 2 H. 20 Method 34 Cclo ro

|-ac | chloride To the OCM (30 m) sol ution of

cycl opropyl acetic acid (5.0 g, 49.9 mvol) with 6
wazHs4O8% was sl owly added the sol ution of ORET/AEB2004/004784

chloride (5.2 m, 59.9 mmol-)10iln DCM (5 25 m). After

conpletion of the addition, the reaction solution was

(O"@f v’ﬁ{ezﬁr?eb ﬁé@rﬁl{ r?é%djmgz %?ﬁ@g@% aﬂ{@ tltqggco (g}u7n8d(m 1 ED,

2.27a§ 29 (i Vo0 Yzl 2 &) 5.8D(trd, ( 5)95.82 (9.1 MS:'GdlddvR 3(74BOund:
CDC13) 6 0.018 (m 213), 0.421 (m 211), 0.896

[M+: 8lH) 2.53-2.55 (d, J=5.85 Hz, 2 H). 30 Method 35

(5-

Cycl opr opyl met hoxy- 1H pyrazol - 2-yl ) - (2, 5- di chl oro- pyri
MethodiB®- 4-yl ) - ami ne A sol ution of

i.mdine (0.30 g, 1.6 mmol ),
2 e =~ 1H pyrazol 3-yl ami ne (Met hod 44;
@?aﬂoacéﬁ@a bﬁﬁdoﬁ'ﬁl BEOAB (2R ) wad trkated with

mrol ) WD 2005/ 49 33 PCT/ 2004/004784 -102°in EtOH
anhy(damml\)lgwas anbsiitesd foro2(bminptesy MghiGyhwas remevedkicfiltwtonard the
filtr Fil\r:]v%% 1%110%15 %&(!f uﬁi rrerd%g%£ Sr%ﬁsupé %%%ﬁ%%ﬁ@ g&@fl)tg li(% %ﬁ%ﬂlg%lved in

unmm cnromat ogr ap exane.

T’I—]‘F%_g@ milhend § flgeof 2gmrmp3u-rtﬁud Wafidgd 26% mdrbaMYRI‘hé]rfb@cnon solution
d 0.32T (m 552 0.863 (in,

was pgole@togfj? 80, torwhigh @yawdde,@ q=];utyélﬂgu{n§ 111{10;;1)(30 g]l,41_1_?9(1§m0]_1) The
reactiin BT Ao STROURGS o rE iy Biisgo RS B cgie o

whichfwadaidaed cﬁﬂoﬁﬁbﬁ&c&ﬂ?ﬁcﬂéﬁ&& QREthAd 84;53.9&t 50vhmol) in DCM (80 ml)
mat eri al s. hod Conpound pyri m di ne Pyrazol e 36

via auadaxmduamﬂidwgbrmmoz iz e yas then istirod gt 20HCplor d Awiir, 3uenched
. I | - 3- -2.5:.trichl or rmd|eamne t had
with Pk it P abioFelohy T org It B sy i « setrated
sodn%nﬁe%:bo'ia&rs@ ROy Eﬂtﬁe@ﬁﬁé\iﬁﬁth%d%ﬂﬂ 2éfdenfatkll)and parified by column
trichl orgﬁyrl n di ne am ne

chrogietagranty (EIP At dYipOH -a?ﬁ e to gge ﬂ;he'( titlg %mw%lpéiyﬂ B16% yield). 'H
NME (@00, CERANAREYs 412 BY @R ;32 1), 0.832 (m, 1 H), 2.29 - 232 (4, J =

7.0 Hz, 2 H), 3.38 (s, 2 H).

Method 34
Cyclopropyl-acety) chloride

To tﬁe DCM (30 ml) solution of cyclopropyl 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,

Evaporé.tion 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,
1H),2.53-2.55(d,/=5.85Hz, 2 H).

Method 35
(5-Cyclopropylmethoxy-1H-pyrazol-3-

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 namol), and triethylamine (0.23 ml, 2.2 mmol) |



WO 2005

in Etbp; ﬁgqm kv.% 99&%&&1

pyr azol
47) dichl oropyrim di

et hoxy- | H pyrazol -
ri cﬂfwo"?%pyrl m di ne am ne (Method 48)

n-4 am ne

-3-yl)-2,5- trichloropyrimdine am ne (Mthod
39 N-(5-
3- pyrazol - 3-

Et hoxy-11
Y1) - 2p R iGRan04/004784

di chl oropyri miidin-4 am no-180- 2,5, 6-Trichl oro- N-(5-

2,4,5,6- 5-ethoxy-1H

-am ne

pyrazol - 3-

41 5,6-Tri chl oro-

et hoxy- 1H pyrazol - 3-
) "@u@éﬁfgﬁt (e thetiod Bas conc:entrated under recuced

N- ( 5-

pressbrd Eadmuu[ﬁo&lwﬂ by WMGMWEW@WjLﬂDAG = 1 1) to gwe the title

comppd (E 20 Y SRt Cofna MLBA T AR, iR RAr b3 056 (1

H), 3-9%%7 g%[gtml\ll-q?S et hoxy- 2,

300.5- et hoxy- 11- 1- pyrazol -

Methrds S@p3o0poxy- | H pyr azol - 3-

fl uoropyrimdi ne am ne (Method 48)

4-di chl oro- 5-
3- 1H pyrazol - 3-yl

am ne 43 2-Chl oro- N-( 5- 2 4-di chl or o- 5-

sppr A R

f1 e o

mnﬁlrmr 8 71 ¢, nGDPM S:atdl&d. A259; Found: [M+H]"

)- 5-

fl uoropyrimdin-4

I sopr opoxy- 1H

TTgor 05;;,;]42 gngf@gm%%gﬁg,%@ﬂqf& prballs % Ui Baldd 3 using the

dhoxy- 1H pyrazol - 3- vl am ne

ne (16.0 a. 61 ol )
MetRo@ Nt razol - 3-opyrishiding, 56 ol
~Lycliopr npyl net hanal (A4 4 g 61 Aol )—wpi-e—ti-550ye
36 in TRAE(F-soBwbyy-1Ho whi-tA-was sl ova y ad@'é%c -bytaxy-1H-pyrazol-3-
di i gopro icarb SHodtison
in TH %mfg%é FFFB)ZQQ The %}é@{@r‘{&m Xtur e was st ?(I?@ed 9
1 howichlatbpytiseidowidt h DINE (45 i), and bl lowed at 25 C
ovenni ght. The sol ventf was renoved undef reduced
pre<§9¥%€ The resulted residue was treafed wth
e WAt WTh C twce and D _1ERSyrazol-3-
37 corrt 56“ Ps{%ﬁg{s wer e 2:E"Jl(r:-’)l(-\ed p‘%ﬂiﬁy Pyt
yrazol— -yD-2,5- trichloropyrimidine amine (Method 46)
dichloropyrimidin-4-
amine
38 N-(5-Isopropoxy-1H- | 2.4,5- 5-isopropoxy-1H-pyrazol-3-
pyrazol-3-yl)-2,5- trichloropyrimidine amine (Metbod 47)
dichloropyrimidin-4-
amine
39 N-(5-Ethoxy-1H- 245~ 5-ethoxy-1H-pyrazol-3-
pyrazol-3-yl)-2,5- trichloropyrimidine anune (Method 48)
dichloropyrimidin-4-
amnine
40 2,5,6-Trichloro-N-(3- | 2,4,5,6- 5-ethoxy-1H-pyrazol-3-
ethoxy-1H-pyrazol-3- | tetrachloropyritnidine amine (Method 48)
yD)pyrimidin-4-amine
41 2,5,6-Trachloro-N-(5- | 2.4,5,6- 5-1sopropoxy-1H-pyrazol-3-
isopropoxy-1H- tetrachloropyrimidine amine (Method 47)
Pyrazol-3-
yDpyrimidin-4-amine
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10 over anhydrous sodium sul fate, concentrated under
reduced pressure, and purified by colum
chromat ography (EtOAc) to give the title conpound (1.3

W@ 2006894033 MS: Cal cd.: 153; Found: [ MrH + 154. PEBGEM/ 004784
45-48 15 The foll owi ng conpepnds were prepared by the
procedure of Method 44 using the appropriate starting

Metkotl { LR 113 but TSNS ami no» 21f BYPEORI -3 of

PYT A80FR13: ANL(3S 2- b3 PYTazol | 5 BRARANGY. 13-
42 o SN ebkys L PRG0S YT 00 2hs a0 aary ™%
PCT/| Gt2p0rd 0 F4y134- - 10Budvipyrimididenpound| @hineliblethod 48)
Pyrazol e 47 5-1 sopropoxy-1x1- isopropanpl
5- arnﬁﬁ‘@fol’ylf‘ﬁ%}ﬁlla‘z%l -3-lol  pyrazol -3-anine 48
5- E{ hg¥ye | Hpyr azol - gt hanol 5-am no- 2H pyrazol - 3- ol
3-arine Method 49 (19)-1-F4-(Tr

43 fi ugretiEbioyNy(54, 3- t hi jazéidichlarb]set hvl | apf-isopTposy-1H-pyrazol-3-

sol yti on of - .
. (S) { By I c ar bonyFagreRLding o orJ&W—W&ﬂZ
-yl)gﬁ.ﬁbpy m.ne (Mgt hod 50; 0.45 g, 1} 36 nmol ) in
anhydious CHSCN (5 nifl) was added TMs-1] (0.23 nl,

1. 64 flwetnpiyyimadin?s C. [The reaction was sfirred at room
tenperature for 30 m|hutes, quenched wth cold

HC /|8 ether solutfion (2 N, 10 m), @nd dil uted

Wwth ethyl ether (40 m ). The precipitate was quickly
collected by filtration and washed with ether. The

Methakdt ted solid was treated with 10 mM of saturated
AHCC3

€ d wth ethyl ether (3 x 20 nil). The

3-Cyglontopyl 'ﬂ" fsfied with brine (20 n) and
dr TaghepyRhodhiild 6.0Td) 61 3ohyli-ambs-2 I paravhb-ed (LA gefo mmol),
reduced pressure at bhelow 20 C (Note;. '

| this product i.s
and qisopromva mefigal (vt Al FBAD OTeaE WesalyAs indayt (FHOgal tg eich was
sloww %ﬁ%ﬁ eacﬁisﬁ%ljgt)ﬁpu P?#%Bxﬁhﬂe (ifl)ﬁ]i I\%i m&lg?ﬁmﬂﬁﬁ)ﬂqﬁm (50 mi).

fur I cat1on. hod 50 - N-Be | ox
The fach@mikhire whs stiiréd frarldoet, Ailtedvidr DMPE SImD) eddd dlamedat 25 °C
Np- Benzyl oxycar bonyl - L- al ani_ne _t hi am de, ( Met hod 521;
overnight. dhe golyeritygas yempyedymder reduced pregsure. The resulted residue was treated
with, %‘P&P%&m&eﬂr 'ingf' EAOKY @l Qﬂ"’lﬂ%ﬁr QRE. T mbthed GpBnibdRede dried
wer e’ di ssolved 1n acetone (10 m)
over anhydrous sodium sulfate, concentrated under reduced pressure, and purified by colurnn

chromatography (BtQAc) to give the title compound (1.3 g, 15%). MS: Caled.: 153; Found:
[M+H]" 154.

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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and heated to reflux for 6 hours. The reaction was

cooled to 25 C and the sol vent was 20 renpved under

reduced pressure. The reaction resultant was treated
WRIZDY/MABHr at ed Nal 4CO8 solution (15 nl), ext PEEAGEZ004/004784

with EtOCAc (15 ml), washed-wpgh H20 (2 x 15 m), brine

(15 rH) and dried over Na2SO4. After evaporatl on of

Vet R O AR L oxane. £t CREVERAI 1 ¢ g

47 gV SLI%EPIBRR*}EIHD”DOU%C&%&S ghoy€l I ow sh Qlakmﬁt‘}ﬂ'{'_@vrazol -3-o0l

79% 400 ) S 1.65 (d

H) , my_n.@ot%ansu% 531 25 (br s, 1 H] 7.30 (m 5

Hy My—tatcd—330-—Foupd—MH-+334
B\ 0RO B OO 0a T 105 | BT i pytazor 3]

N - Benzymezycar bonyl -[L- al awne t hi am de

N-Renzyl oxycarbonyl -ll -alanine (10.0 9. 144, 8 mpl) in

THE (150 M) was treated wth
carbonyl di i m dazole (CDI) (21.79 g, 134.4 nmol)
M_@t%qu% C for 4 hours. Wth ice- 5 H2O cooling, NH3 was
{1 wwmi(?ﬂﬂﬁ&bﬁluﬂmfpz-tﬂjaib@mﬂ]eﬂ?ﬁ;ﬁﬁstI on mixture was
['owed to stir at overnig HE was renoved at
r eHoie celuBpr a6 -&v- bwlowwbmwlrwuemmh)dﬂhaa@hbw}

ethylf} e(ﬁ% :ﬁf%sgﬁé 33&%%‘86 &Pﬁ é@{(tﬁgﬁ é:ﬁ)o M ddded TMSI

(0. 23%@@@4&@@1) aeﬁs &h eI]&Q’eﬂ&lbhawdsfh@in‘éﬂ ldﬁ*ﬁ)oﬁﬂeﬁfp'eﬁlhn\é’g? 30 minutes,

passed through a silica-gel colum eluted wth

qumqh?é wids¢old G ethyd athpt sobyiecar Byl O mi)adraidihge dawithl eﬂmhsther (40

- S8 850558 Bt ok B Bl e

sohd%u(eﬁﬁd with Hndi 6 @aireed NaBCOQweseesd with emgPsther((3 x4% ml). The
Gombgq 13.5 mol) at 25 C for _4 hours. . After_ evaporation

cdgani¢ jas wegh?ﬂt“am brine2( mal) wrddried aer Np2$Qa dbe splyent was

TR N T
vacurd @Iibulcﬂ/blz avﬂﬁ’bBTha&rﬂ.de'ﬂﬁmﬁﬂct ad 3 1{ghBbdozun o3l @'ZIM g @f%’@ was used

0% ’? , 5.50 (d, J= 6.8 Hz,
with ;ﬁfg%fv‘@i %Fm% 1 H) 6 19 (br's, | H, 7.33 (m 5
M5: Cal cd.: 238; Found: [Mr- H- f 239. Method 52

f(i S)- 1(13Th|azol 2-yl)thyl]am ne To a solution
__tll,QﬂQQS) N benzyl oxycar bonyl -1 -thiazol -2-yl -ethyl ani ne
0 2 ‘

1 it B 104 >

m nut es en quenc
bromedlHlgl- tlsfﬂ:lqyo-ipmpa(l—z Dije (!D@?.niﬂ), samumn)l witre dispolivéd ﬂﬂamtonef(lo ml)

vt S B T B Sk e ol bl
remoSimdaliRAERA ek DR fo ct?r)mﬁﬂ%n%%@%%q d%vft? &3 NariCO,
solunp@élﬁmbnemaztedmth/ﬁﬁ)ﬁsi (16rmld, watsh2d wah O @0 16 mi), bsine (15 ml),
and dnec? owr(’f\la\é\@ 4. W%V%%g %on 0(% 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, CDCl3) 5 1.65 (d, 7= 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: Calcd.: 330; Found: [M+H]" 331.
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m DCM The reaction m xture was stirred at 25 Cfor 1

hour. The white solid was renoved by filtration and

the filtrated was concentrated under reduced Bressu

WO 20 C to give the crude product as FPCT/GB2004/004784

l'ight-brown oil (0.25 g, 84°H05-(Note: this product is

vol atil e, high- vacuum shoul d be avoi ded). The crude
Methb@duct was used without further purification. 30
. .. WO 2005/ 049033 PCT/ CB2004/ 004784

N-Berggloxyarbonyl-5alanine thiamide
(b e R Do (o 870l 2o G v freated

T e o R .
Hzo(caelmg )Nﬂﬁwasjaummhhmgh astdeigburiCi i echic@otRMa X Aire (2 Blldwed to stir

d 0.11 , .0.44 mmol). The resultant solution was
at2%, é’-épwagbt ety was moved Riogeced prrssgathe mulmsres;ém wab exiracted

t d
w*ﬂ*&?%’é? R, PR ONE 5 10D R ey PSS 5 rNeas 0.
f\lad'zl@%tmﬁ @I el solvenf Chadrhdeumakefixl W#ﬁaegbdwdﬁgﬁh%ﬁa(g@column

The organic | ayer was washed with 1420 (2 x 30
elutegy )it G re e Glenirad Vo b gorbsiL Nl 2si0s scifotes obtatned 25 a

whitE YAROE] D19 ik, T YEHe ackiD I, ) SRR Bls dB1ved in

THFZ(SO 1131) i geel Whe antaésen sQ@dﬁéﬁwsdléa% 13.9 ﬂaﬂi&. 3) z] as\m {81 4 hours.
,. 749 H NVR (400 2
Aftegetgip()ﬂilon of /%i;-l'F g'ieg'gsultagt pixtyrpwag diggct y51cngd|ed( for c@umn pﬂ)'lﬁcatmn

ctueh ity B0 fy S ftalehbond 5% il i, S Twlik (oo

MEZYEIITIS) H#.39 24,4756 SHHA BRI, 4128 78, ur}g,smwlztm grﬁoqﬁ J 6.8 Hz, 1
gui nazol i ne-2, 4(1H 3H) - di one: I%b

H), 5F’Z§Cﬂ735,(12ﬂ),rﬁ)9(bﬁ8d\/ﬂ)(79$3€m,)5 Miso e @BE;LlicmmdfﬂrIf'ﬂTESQ
hours. The resulting solution was cool ed down and
poured onto ice with stirring. Once the ice nelted,

Meﬂmiesz;ol id material was filtered and 20 dissolved in

. The soI uti on was washed with water once

i §i ve product as a white solid

(ST i B b Rl oo 5,00
g, 1.8 ouiol) ih-ahhldreds CHICNI(S tilpadohdded AABIL rqe 26w§l0] .82 hﬁﬁ];i-,l 5t 25 °C.

2,4-dichlo ui nazol i ne (Method 54; 404 ,
The @ﬂ%ﬁnﬁ@%ﬂm@aﬂ BY9EbISTAPET ﬁﬁr@dn@u(%@emuer@h@iw jtion of

o Bl AR 1 B DAt o

precipiddte svat qnivkly cwdiscitd by ﬁﬂimhoaradd washevith ether. The resultant solid was
suspended 1 DCM (1 ml) and treated with 25% of NaOMe/MeQH 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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with EtOH (5 m) and MeCH (5 ml). The solid was dried
to give desired product as a white 30 solid (100 ng,

conpound was carriedtothe next ste i Lt hou
Wﬂg?x{@%’g@% urinPi cation. "H NWMR 6 O. 9 (m 2 H, BEWF%&?HJOM?M
18 -2.1 (m 1 H, 6.6106, 7.75 (m 1 H),
785(m 1 H, 80 (m 1H),99(brs,1|—|), 11.0
Methbd 53, | H). WO 20051049033 PCT/ GB2004/ 004784 -107-

thod 56- 57 The foI I ow ng conpounds were prepared by
Renzvlgnyearpenvisd ~thaaro l-efhylamingsi ng t he approprl ate

e W%ﬁf@%&%ﬁ@ﬁ-v%ﬁ@@ﬁn%?EM%@%Q%% it} 35
brorﬁoaaanalmhﬁdﬂt ditrethyl hottall (.08 mlPYT az:ﬁhoﬁ vs,»éta digsol PRIt iH Qektdde (20 ral),

razol e ., chl oroqui nazol i n-4 ani ne
o w

lebrvagedd ¢d SV dioxayg EOI@%(&%M Ur@lqlﬂ %mmqlh &he resultant solution

ST T i S

rammmundem&waufpmm] T!m RBGeRGeAl @Al WY Esah@aRd NaHCO;
sol uti on of nethy - am no- 2-t hi ophenecar boxyl at e

solution (59 rgl) apd e’@lﬂfﬁﬁﬂ \)flth EtQde (3 (omD)aEhejorgagic Aayer Weas vadarslwith H.O

2x30 ﬂ#) lﬁ%—ifg '('Srﬁ)éﬂ)p%(?ﬁédjﬁe? %@%4 fkgr%r Fa?%gtof ;E%gs@veﬂ the crude

materiehwes purificel byt d‘lhcmgeltchi‘c&uamﬁhyl (het=ad: BIOA e 2h Epltoldve the title
wat er . 10 The off white solid is the desired product

compapags g ight Bromgreit Hobeat4e: TENMB (460 MiLs, EPICIB) B.6bd, /= 6.5

Hz, %gﬁgﬁimrz ?‘g‘?’r 3"I-ﬁ"§ 54%:?#) r§§37 6 F%vgf% 8 a}%é)%\/ ”/%Egt%d% M), 7.71

(d, JpTZ)&éIb,JﬁéI)pMSIVEhludd 263; Baindg[M#KE]" 253, appr opri at e
starting materials. I\/let hod Compound Car boxyl ate 59
Met hyl 2-[ (am nocar bonyl )am no] net hyl

MetikacBs@ not hi ophene- 3- car boxyl at e
thi ophene- 3- car boxyl ate 60 Methyl 5-[(am nocarbonyl)

.Z:MD;QQH&QE@E&)-I H pyrazol e- 4-carboxyl ate anino] - 1H

LS WRion b ﬁ@xﬁg% é%%g(]l%lng{}fﬁ 9}&6.: (1.0 g, 6.17 manol) and POCI; (20 ml) in

DMMf%mﬂg ®iab ﬂn@:ﬁb@ﬁlﬁr 13°C @optdudd. The resulting solution was cooled down and
t hi ene- 3- carboxyl-at e
poured onto ice w1th stirring. Once the ice melted, the solid material was filtered and

dissolved m DCM (100 rnl). The solution was washed with water once and concentrated to
give product as a white solid (970 mg, 79%). "H NMR 5 7.90 (m, 1 H), 8.03 (m, 1 H), 8.815
(m, 1 H), 8.28 (m, 1 H).

Method 55
2-Chlotg-N-(5-

A solutjon of 2,4-dichloroquinazoline (Method 54; 404 mg, 2.0 mmol), 3-amino-3-
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 io the next step without further purification.
"HNMR 5 0.9 (m, 2 H), 1.1 (m, 2 1), 1.8 2.1 (m, 1 H), 6.6 (m, 1 H), 7.75 (m, 1 H), 7.85 (m,
1 H), 8.0 (m, 1 H), 9.9 (brs, 1 H), 11.0 (br s, 1 H).

azol-3-yl)quinazolin-4-amine




WD 2005/ 049033 PCT/ GB2004/ 004784 -108- Met hod 62
Thieno 3 -d imdine-2 4 1H 3 -dione To a solution of
3- [ (am nocar bonyl ) am no] t hi ophene- 2- car box
W?ﬁé‘%ﬁ%&“ 58, 4.78 g) in MOH 550 m) was adde8CT 20047004784
sol ution of sodi um hydroxi dd0f¢.2 g, 30 mml) in 5
water (15 m). The reaction m xture was heated to
Metlicd 4¢:87for 1 hr. Water was added to dissolve the
— solid. 50%sulfuric acid was added to adj ust .t he, pH<l
Théhe BYgwingremeronndi et preparedibythe PFP‘F‘%M&‘@%& 5\/%4 -55 using the

2.41 g, 66%for 2 steps). 'H NI\/R (400
appr‘%ﬁi‘%t‘m%“ﬂé%%wb " J =52 Hz,, | H, 805 (d_J=5.2

10

15

Metlod
63-

1Céhhpoddd 2 (br s,

o) Thp follow ng c

1Qhﬁnazblm5 (br s,

nnnnundq were pre

Mming0 Met hods
d h\/ the

56 proc
mat e
Thi od5F%
2-[(
thio

e?ﬂ-tﬁﬁ-@erb-ﬂuﬁ)ﬁ{lﬁéd 6

rials od Coni
§3c’\?{ﬁ)grl m di
3&]@16}8 ﬁﬁ%ﬁﬁhﬁ-am

D2 Aalichjordquinaagijeoy

ogjfl%%boxyl ate §

ho) Method 2, 4(1H,

b Biaanio-Sttertthiutyg- LH-
PiraSle

3-H)-di one

Phere 3-carboxYl afe 59 64 1H Pyrazol o[ 3, 4-d]
nmet hyﬂmlae[ (am nocar bopyl ) am no] Met hod

IR AL RE Mo LS AR A AT S A R R R
4- [ (|larpog@sibpny| ) am nMjeidd 3a0d - 2, 4(| H{ 3¥byoldi one

t hi gphene- 3-carboxylafe 61 Method 66 1d
2, 4. UIW@W@%P% p-d vrinidine A mXture of

thrermor S 2=dipyr Tt 23t H SH-drone (vethod—62Z;
380 ng, 2.3 nunol), phosphorus oxychloride(10 m) and
Metkbetpyl aniline (1 m) was heated at 105C for 16 hrs.
0 vent vvas t hen rem)ved and ice vvas added to the

2013 eNg-gre@EPoHME gave pink col our

7‘”5%91 (sglruﬁqllt' 6F %&@%Eé ﬂmqgo %MhengEWQégg 4§/gzil 8 §JJ:|101) in acetic

acid (0 mlyetds @dde By sdtiche Hotdskiowd cygnste(Piign d3.4wemel) in water (15 ml).

Afebgsihing it 2Dbre o fggﬁ%@@ﬁ%&%@%@%ﬁ@e@m ashed by water

The off white solid is the desxred%d%gp@/ %O%M/(@?Qﬁﬂ)@ﬁ’?ﬁé 3H), 6.8 (br
5,2H),7.76 (d,J=4Hz, 1 H), 7.93 (d, =4 Hz, 1 H).

Methods $9-61
The following compounds were prepared by the procedure of Method 58 using the

appropriate starting materials.

Method | Componnd 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 Methy! 4-[(aminocarbonyl)amino] | methyl 4-aminothiophene-3-carboxylate

thiophene-3-carboxylate




-109 Met hod Compound Starting Material 67
2,4-Dichl orothieno[2,3-d] pyri mdine Method 63 68
4, 6-Di chl oro-1Jl pyrazol o[ 3, 4-d] pyri m di ne Method 64
W@g005/049038 chl or ot hi eno[ 3, 4-d] pyri m di ne Met hodPEBGE2004/004784
Met hod 70 2-Chloro-N 5-c clLqggo 1-1H azol-3- 1 thieno
3 2-d idinl-amne A mxture of
M & i chl orot hi eno[ 3, 2-d) pyri m di ne (Method 66, 100
et —0.49 mmol ), 5 3-cycl opropyl -1 Hpyrazol -5-am ne
5 - ithi@&Re A0l 3 idoel et hylamine (0.15 m, 1.1-
was stirre roomtenperature for 24 h|

Wates smgoaaﬁ@@tbaha-[@ﬁsnwb@ym@mhht@h@@ zﬁarbgwléte (Method

58, 4%)"%9%&%3%‘2%% in)g&r%)d&ﬂ&gd %oi{ﬂz?n%%)&mfﬂa@%cg“@& g,30umel) in

watef {5 181). 'ﬂ:hé'l)eact?onlmixdlre Was hedtzd tolrefihx £t Ohr( Watsl: m&d&ﬁd to

dissopie th s 3084 e @C‘g‘b&ﬁ?&@éﬁﬁit‘i\ﬁé‘g‘éﬂt Ewa%%lea% B ot white
o Sl Yo SV AR5

6.91 7d, 2= 01, 01 8.55((&(:]14)@12(}@)4“ -HYH 12, (8r €lilci), a1 St(bt £N1a1).
3-ami no-5- Met hod pyrazol - 3-yl ) thieno[ 2, 3-
[2,3-d] pyrimdine cyclopropyl- 67 d]pyrim di n-4-am ne
Mettdds@aYgszol e 72 6- Chl oro-N-(5-cycl opropyl -1
| oro-I H 3-am no-5- Method
pyTlafzfnﬂloﬁmg gonfdupss weelpogBired bpthepobaefitiedt Method 62 using the

68, d] pyrimdin-4-am ne d] pyr| m di ne
apprqﬁaﬁ,fgg‘@ééna} as: Chi o o- N- ( 5- cycl opr opyl -

AT eno_3- am nag
Megl\??iazo' - §9§/€§t hienol 3. 4- [?f%%gvrl nm di ne SM

63 cycl|opsiem{P,3-Afyrididnei i dimetﬂymr[(amjﬂddmﬂmnﬁ;m:ﬁo] 15 Method
Method 74 1' "do 2 3- 'dine-2 1H3 -di o}ae A finely
pom&‘ﬂa@fﬁ}ﬁ‘ﬁ]ﬁ’@e of 2 am mﬂeh%qerﬁ-earheai a7, 0 g, 50.529

64 mllgloc} Y malmal ed for léﬂm m_&&@?@a gh@gar%:ﬁoﬁd Method

tenp qryainmﬂme— A6t Hhpdiond Jrld-pemzgeddembdaylatai sed t g 60

_2_90_( and t he el ear rml t -stlart ad t.o \MD_20NQ5E/ N40QA22
65 pcT/|CBoemi? dodipgimidingr g | methyl 4-[(aminocarbonyl)amino] | Method
2,A4(1H,3H)-dione thiophene-3-carboxylate 61
Method 66
2.4-Dichlorothieno[3.2-d]pyrimidine

A mixture of thieno[3,2-d]pyrimidine-2,4(1H,3H)-dione (Method 62, 380 mg, 2.3
munol), phosphoms oxychioride(10 mil) 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, = 5.6 Hz, 1
H), 8.94 (d, J=5.6 Hz, 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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15

solidify. The tenperature was raised to 210C and the

heating was di scontinued. The m xture was cooled to

roomtenperature and 2 N NaOH solution (70 m) was
waamse425¢ was heated at 50 - 55C to get a cl BGF/GB2004/004784

solution. This warm sol uti eno%as saturated wi th carbon

di oxi de, <cooled and filtered and the solid was washed

i m—to—grve-tesrtred Tt (771
Meﬂ?"@s@“"aﬁm S7.16 (m 1 H), 8. 22 ﬁ‘ﬁﬁfﬂgl‘é‘g@'ﬂ,

671 Wi24d ]ﬁ%hl(afﬁtm&é[h 3-dehiR@sse 7o- S1 The NighbP¥s N

conplounds were prepared” | e of Method. 74

68 usi nj, 6ﬁhch]appﬁﬂrpwm0@[§ﬂad]pymgldm eri dlIMethtMsﬁhod

Conn Al 1L1 20\ Pa HIPN2N

e L

S=NEr Ny qui tazot T ne- 2, &( LH, 3M) - di one
2- am no- 5- net hyl benzoic acid 77
Metfod28 hoxyqui nazol i ne- 2, 4(1H, 311) - di one
[ d

B@mé 0?5'4 leﬁls&%mbfop@ dha%rﬂﬁldme ethod 66, 100 mg, 0.49 mmol),

6 oroqumazol I ne- di on
3-cy@lopropgl- b4 piytazpbhaminy d S8ag) 1 BOJJmDI) and triethylamine (0.15 ml, 1.1

mmoj)_ i ox%l%?q% %};ﬁﬁ:ﬁi@r{ g({n%%gfhr% ?fieq i“(r)ageadded and the solid was filtered
to g18e mﬁlﬁ%h& ?ﬁﬂubﬂ@s 2o DY) 3t NeliTe (Moo MHZ% 80.5 (m, 2 H), 0.8 (m, 2

2-am no- 3-chl orobenzoie acid 10 Meth
), U Emthi)JGJ@WﬂSdb[HZ, Bl ddl.gyr bzl 5D, &Oid,sbeﬁsﬂfoﬂl H), 10.2 (br s, 1 H),
lznglg%/ IJBO[ 2,3-d] pyri mdine-2,4(IH, 3H)-di one (Method 74,
40 mol) in POC13 (70 m) was heated under
reflux for 18 hours. The bl ack col oured solution 15
was concentrated to dryness under vacuum The residue
Metbeds T1-Zhted with ice (100 g) and qui ckly extracted

s SR8 SR B S P 15

apprﬁpﬂlatteﬁteﬂmgrtﬁhtavaimorat ed to dryness. The solid obtained
tod with othor ('—'\ﬂ.nd\ filtgorg ad—drigd

Methtvi |Gﬂéﬂmdr ed product (3 2 Fglseémwmldlme NVRIRE17C13) SM

T 1y ! | SeCARe A5 Sy CRRPY 1By 4 R ETOtieay Nt gg | Method
The Eﬁa&@m ﬂﬁemppgnds wer e [pseﬂpﬁﬁﬁxdbmtr@cmwwu el 67

of Met hod 82 using the appnopriate startlnﬁa
mat e=dﬂra1r@1d1.n—+mmne WO 2005/ §49033 PCT/ GB200WFoomrele

72 L1 Te RN STy PRBy LA | A5 AR TH- | 3-amimo-5- | Method
pyrazol-3-yl)-1H-pyrazolo[3,4- | pyrazolo[3,4- cyclopropyl- 63
d|pyrimidin-4-amine djpyrimidine 1 H-pyrazolc

73 2-Chloro-N-(5-cyclopropyl-1H- | 2,4-dichlorothieno | 3-amino-5- Method
pyrazol-3-yDthieno[3,4- [3,4-d]pynmidine | cyclopropyl- 69
d]pyrimidin-4-amine 1 H-pyrazole

Method 74

Pyrido[2.3- imidine-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 af the same

temoperature. The temperature was gradually raised to 200°C and the clear melt started to
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. was pRlerb g Toam EpsTARIeTan

83 7-Met hyl -2, 4-di chl or oqui nazol i ne Method 75 84
6- Met hyl - 2, 4-di chl or oqui nazol i ne Method 76 85
- y- 2, 4-di chl or oqui nazol i ne Method 77 _86
'wgf%&%@$g?chloroquinazoline Met hod 78 87 PCT/GB2004/004784
2,4,6-Trichl oroqui nazol i ne-N&®hod 79 88
8- Met hoxy- 2, 4-di chl oroqui nazol i ne Method 80 89
solidify4The fefipetitae oay irdigaioloi 21 6°(VRidhe hedingMedd distodBnned. The mixture

2-Chl oro-pyrido[ 2, 3-d] 2yri m di n-4yJ (5-cycl opropyl - 2H
: % [ E‘%’ﬂq@l‘,{@ﬁmﬁpﬁ/ (70( 1nl) v%f/as adl?ied.l?[ was heated at

_ ] = PYH. = - Z 0l B, .
50 - 338 oL DB SRR AP i e RO 3 pRi By e Bl
cooledrand) filienedrOthé 2Bidwv)s washed ddibdv e x 25 ml) o give desired produnct
di chl qr rido[2, 3-d] pyrimdine (Method 82, 1.3 6.5
Tt MR BG83 €l iy Hirgh BB abt)s o
separated solid was filtered, washed with EtCH (5 m).
The solid was taken in a mxture of CHC13 (10 nm) and
MetHods 75881011 ) and refluxed for 15 minutes. The residue

fiL.ltered and dried to give the desi.red product .
( 860 fogloming gomponndf s Ricsseq yy ths prgcedis of Mgy 4 using the

appr%r;,patgsm&mj%@ua@éﬁals;14), 6.51 (s, 1 11), 7.61 (in, 111),
02 (m 1 H- 9703 (m 111). VS __mz 289 (M3), 287

Meildd- L pmigenhdds 91- 97 The fol | ow ng conhmimels wer e

nro t hod N usino the 15

75 appr oplstaylguispaatinpret (Ei3EDdioRe Vet hdR-aBimpotmethylbenzoic acid

ol

R s N e

77 di ché-Maksiyaamardle- 3 HANPEYhe 83 qf%?—amjno-S-methoxybcnzoic acid

pethvl guinazolin-4-amne_lLHnvrazole

78 2- Chi-6hisraisnzeljnt-8 bigyFD)-dioneet hy| - 4 ZamBioshrbhlordenzoic acid

T N T R e T

80 - -E-dl\gathoxyquinﬂal%@%ﬂf(@ﬂ%%igﬂg I"'oB2Qd4 R0 HithethokFRenzoic acid

Conpaund .Qui nazolines Am ne._SM_ 93

81 2. rﬁ@ﬂ:&oméx@me%&@ﬁ(b’@ﬁ@-d@wm hoxy -| 2-amind-ZachlowbEazoic acid

Metrot—tH-pyrazot—3—H)—6—dtreh-orogti-nazoti-he-
cycl opropyl - 85 nethoxyqui nazolin--am ne 1H pyrazol e
Method 82

2.4-Dichloropyrido[2,3-d]pyrimidine
A suspension of pyrido[2,3-d)pynimidine-2,4(1H,3H)-dione (Method 74, 6.52 g, 40

mmol) n POCI; (70 ml) was heated under reflux for 18 hours. The black coloured solution

was concenirated to dryness under vacuum. The residue was reated with ice (100 g) and
quickly extracted with chloroform (3 x 150 ml), Combined organic layer was washed with
water (100 rol) and dried over MgSQy, filtered and evaporated to dryness. The solid obtained
was triturated with ether (50 mi), filtered and dried to give desired product (3.2 g, 40%). 'H
NMR (CDCl3) § 7.74 (m, 1 H), 8.66 (d, 7= 2.9 Hz, 1 ), 9.33 (m, 1 H), MS: m/z 202 (M+3),
200 (M+1). '

Methods §3-89
The following compounds were prepared by the procedure of Method 82 using the

appropriate starting materials.



10

15

94 2,7-Dichloro-N-(5- 2,4,7- 3-am no-5- Method
cycl opropyl - 11 pyrazol -3- trichl oroqui nazol i ne
cycl opropyl - 86 yl)quinazolin-4-am ne 1H pyrazole 95
WO 280549038 or 0- N- (5- 2, 4, 6- 3-ami no-5- Method PCT/GB2004/004784
cycl opropyl -1 H pyrazol 3- tnigbl oroqui nazoline
cycl opropyl 87 yI ) qui nazol in-4-amne | H pyrazol e 96

MeiRi] [GRPP B awol -5 vl ) 6. o onl) SeEUs MBSO e

CycC Lnazol € LFF pyr azol e
55 RS e TR T (gl T

84 cyc Gﬂdtthy]l—z ﬂ-ldiqmma@nhazblmtn chl joketheidi¥ézol i ne

eve -Razo-i+n-4 am ne—kd nu.r: a7n| e

85 Nt %@A@an—%ﬁ@aqbéorzqum‘am@ 11 1 Mgthed 370l i ne A

D T S L

87 was|hdatedelbrogaiézdlme | hour. Ouien@dt7be heating a

cl

88 con f-iMethonedtidighlorpreinarolingr e ethodiB8d to 25C and

89 gﬁa%ﬁmjgcqigbﬁ%&ﬁgefe;ﬁbg © fjl8 ered and dried

fo give the desired product (21.55 g, 7/9%. HNWS
6.88 (m 1 H), 6.91 (m 113), 7.94 (m 1 H. 10
Md 99 6- Fl uoro- 2. 4- d| oxo (111,3 R) qui nazoline The

PCIM %&Qﬁéﬁ aﬂm&ﬁm-smopwp hDH—py%ole (800 mg, 6.5 mm 1) and
7-Fl uom 2, 4-di chl oro UI uazol i ne suspensj on of

diisopropyl ghy-amine - 5ks 4 AL BH) %ﬁlha‘z%tﬁfﬁ Oeavb tvrs @ddiest 2.4-
d1chlg)rec%?ilé}x [% dj&’gﬁﬁﬂdﬁé‘(ﬁ%éé 803031 % ﬂgeﬂi Sl Has stirred for

ours briown co oured solution
15 mimnhesantitht egapteddolid eas Hliecdr weshed with B0 (Sesl)dike ekl was

akery stk Celcdalf Bl ot 1R sy Bt 7 g The esidue

was fidr8dlat PaEiME ghAGhEBSTeAProduct (800 mg, 46%). "H NMR § 0.73 (m, 2 H),

. 0.98 (m, 2 H), 1.96 (m, 1 H), 6.51 (s, 1 H), 7.61 (m, 1 H), 9.02 (m, 1 H), 9.03 (m, 1 H). MS:

m/z 289 (M+3), 287 (M+1).

Methods 91-97
The following compounds were prepared by the procedure of Method 90 using the

appropriate starting imaterials.

Method | Compound Quinazolines Amine SM

91 2-Chlovro-N-(5-cyclopropyl- 7-methyl-2,4- 3-amuno-5- Method
1H-pyrazol-3-y1)-7- dichloroquinazoline | cyclopropyl- | 83
methylguinazolin-4-amine 1H-pyrazole

92 2-Chloro-N-(5-cyclopropyl- 6-methyl-2,4- 3-amino-5- Method
1H-pyrazol-3-y1)-6- dichloroquinazoline | cyclopropyl- | 84
methylquinazolin-4-amine 1H-pyrazole
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product (1.7 g,
795(d J =

789% .
2.9 Hz, | H),
217 (M+1).

8.42 (m 1

é 10 Method 101
20405 8?05‘32 4-di chl or oqui nazol i ne

was prepared in a sinilar wi2+o Method 100 from
6-fluoro-2,4- dioxo (1H, 3 H quinazoline (Method 99).

114 NWVR (CDC13) 8 7.92 (m 1 H),
H. M5 nmlz 219

The title cBRp&RiHp4/004784

Methil)?wgbﬂl&c opd (Z-CnT oro- 7

roppyrazol - 3-

-amne To a s

@lﬂﬁéﬂﬂi&i‘ pazol i - gmine

| ution of

SM

g3 S-4a
and

in
dic
The

nzmm&oqwc:t-emﬁwbyﬂ H- |
dii soprop et hyl am
ELiDmyrare >§ Hivas added

h%u%{h[%ﬁ%ﬁﬁ&%hhﬂea&%t h

was Sstirred fg

e (3.87 g, .5.
awﬂni%%n@o De
pd 100, 1.7 g, 7.|9
)r_45 m nutes 20 Ja

I ominoed-)
rgyblo%lgopwo |

-B?Bl?étle

Method
85

sep
The
TTi

94

Py dtidhled-N(5was filter
solid s taken .in a

Feyehopsppyl-Jdhayiagel irx ed

was
(1.

i SN

ried tq
5 0.

13 (in

adi,7-vashed wth

1tlz,)(;i_hure of 13
ATEIWIATAIIE

D give the desi r

2I—h 0.9

Ei-ﬂﬂﬁI(C)SS“m )

Sl

édlfP{J?fﬁ%GlE

7 (ih

j®N

Method
86

21-
8.7
m z

05 12 6-DicBlbrd-m-(31 H) ,

h%éorzrmﬁﬂﬂ@mz?@l)
2-G
ui np %12{1 &Ehk) (b5- cvcl opr.

6. 47

2(‘56 7 52
2 40

Siaaae

pyl - 2H pyra7al -

Hﬁmﬁlol-ﬁ—,
’ cylclopl"_gpyl-ws
1 H-pyrazole

- \/\ am ne

Method
87

The
Met h
(Me
WO
-2

96

mmmerm@wddpmgﬂ- pr ¢ Bametiokn24-si ni |
02f g 6-fl uoro- 2,
Q?f; é’ﬂhg*\% am no- §
’&Q%Qg&ﬁﬁ@:oﬁﬁﬂ {804

4-f] uoroheu_1

fICh|OrO |na

Iy S
004784 -114 |\/E
et hanol .. To a sti

a- amu;p -10
ciog?crpgl— 3
t Hﬂﬂyﬁ,@é{eZ R

rred

Method
38

97 sol |2 j8dnichiord-M-(5-u m

11.Pp m., 1.
4- ( :eychlﬁ’%?ﬂgwé RW@
Wi S ByYifhazblin-Detne

t enberature for

16 _haurs

al um 1
t o¢
i ne
The m

2u8-hydri de (1.0

Xxture was stirre

ﬂ“@%o%ﬁ%é%l% )

MPIHPOTIS F,
cysloPraryh

\\Atier (h 45 nd)’

dl Fpyraacln
4N NaQk

Method
89

(0.45 m) and water

a he mixture was stirred for
filtered. The filtrate was concentrated to give

Me

(1.34 M) was.added to the m xture

10 mnute

7 Fhférd(@'-fﬂ &’i\b’xé iy BBy qiih@slling Chr omat ogr aphy
C12/ MeOH/ NH3 = 90%@0/1

p r Adimiy mw rwv@urwf Adluorgmthragilic g

(27. 0 m45 i 2)1) f%s ?\gatgcﬂt 2}20;‘:% for %bgn- (]ﬁﬁm%ﬂ%a g’m:%a t%l@ﬂr solution was

obtaﬂ:&d at 190°C. and solidified on continued heating. The mixture was cooled to 25°C and

s before

gave

& N grmaolp gnd urea

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 5 6.88 (m, 1 H), 6.91

(m, 1 H), 7.94 (m, 1 H).

Method 99

6-Fluoro-2.4-dioxo (15, 3 A) quinazoling

The title compound was prepared in a similar way to Method 98 from 3-fluoro

anthranilic acid.
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Met hods 105-111 The foll owm ng conpounds were prepared
by the procedure of Method 104 using the appropriate
starting materials. Method Conmpound Starting nateri al
WQRB5028P3 2- Ami no- 2- (4- 4-(S)-fl uorophenyl gl ycPEBGB2004/004734
fl uor opbenyl ) et hanol 106 _-133-
2- Ami no- 2- (4-f 1 uor ophenyl ) et hanol _
Methpl ig@r ophenyl gl ycine 107 (3R) - 3- Ami no- 3- (4-
—tP%m—z- - am no- 3- (4- fluorophenyl ) propanol
4. idivdsyrbquinapdinei ¢ aci d 108
2- Am no- 2 e thanol am no(2 t hi enyl ) acetic
ac i RS A}ﬁﬂﬁ %%r?)e‘ie ey wpasline (Moihod 98, 1.8 g, 10
mmé) 8POCkL %3@&‘1?‘%(’ sk E'P[ u%melor ax enyﬂ?@@ﬁ hlf. dfhe]bmwn coloured solution

tert-But
was pencentraipd ¢ aasbmdgm Yaanam Ol ferebidde way eektydl eaiBawRIcE (50 ml)

and Hte%%é %%%ergéifl%%%%' G :\%ﬂé%el.-cgl rvgatgruglﬁ ml) and dried to give the desired

TS “?%‘?f’ﬁ?%ﬁ%@ﬁ??ﬁ‘ﬂ BB G ol Sl B o

H). M$2D3f O @630 217 ORF1L- (4- uorophenyl ) - 3-
(3R) - 3-[ (tent-butoxycarbonyl)am no] - 3-
hydr oxyet hyl ] car bamat e (4-fl uorophenyl)acetic acid 15
Meihfa ARI05/ 049033 PCT/ GB2004/ 004784 -115- Method 113
4- Fluoronhen) 11-2- (et hoxyl et hyl ami ne The title
pEagurazalineed according to the procedure of

4;‘?@@@% %{%iﬂ%lg%:pﬁ &)&rcf‘i aNquJlar%ay fo l\ale%od 100 from 6-fluoro-2 4-
dioxd ¢ 14 3T pEmdvoting (Ylefhiod 98).mor phot | m - --4- 3LI et - han ani ne

To a solution of tert-butyl

[1- (4-fl uorophenyl)-2-hydroxyet hyl ] carbamat e (Met hod
MethblOt021- 42 g, 5.58 mmol) in DCM (20 m) was added

rre ylamne (1.2 rr1) and 10 vvet hanesulfonyl chl ori de

%L% infin aﬁ’%w ér@iéﬁ‘ﬁrééﬁ{#w%aa?@‘c‘i’éai 49 e el
d““’%”g%%‘e AR S8 Ml ARl i FRB (0 U] Bt hRf Pl 2
dichlgrpayngazoling é)igthed) 10§alid ot R87 dwnol).cthepmiiture twaa stiedtir4s minutes
and ﬂfbogeb&afea -5Bttd Wes I‘.gred, washed with EtOH (5 ml). The solid was taken in a
mixture of CHCI; (10 m]) and THF (5 ml) and refluxed for 15 minutes. The residue was
filtered and dried to give the desired product (1.5 g, 65%). "H NMR & 0.73 (m, 2 H), 0.97 (m,
2H), 1.94 (m, 1 H), 6.47 (s, 1 H), 7.52 (m, 2 H), 8.74 (m, 1 H), 10.89 (s, 1 H), 12,40 (brs, I

H). MS: m/z 306 (M+3), 304 (M+1).

Meithod 103

(2-Chloro-6-flnoro-gquinazolin-4vi)-( 5-cyelopropyl-2H-pyrazol-3-yl)-amine
The title compound was prepared in a similar way to Method 102from 6~fluoro-2,4-

dichloroguinazoline (Method 101) and 3-amino-5-cyclopropyl-1H-pyrazole.
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a sol ution of
2-[(tert-butoxycarbonyl)am no]-2-(4-fl uorophenyl) et hyl

wﬂg}“{%ﬁ@%?gl fonate 15 obtai ned alblox: ggozsrrg, ggﬁldeEMMHM

m ) was added m)rgho
mol ) and the reaction nixtdld-was heated at 70C for

14 hours (precipitation was observed during this
Metp@10a8d) . The mi xture was concentrated and col um
C romatorphy 2500 Et OAc to 75% Et OAc i n hexanes)
2ol « dotophenylletianel 55 an oi | (93.4 nmg, 31%. To
?& éag};(?ﬁcflontd'f'lﬁhlﬁh'} a ﬁ]%%nimr%dn@e {3190 MR THE N IWZMI (A9
a a

trifluoroacetic and the 2
mmol)enﬁf(il mas uddeﬂdnt(dt)vmmr@hcnylg@mﬂ @ dhg‘nﬁt%wpﬁﬂbnmen fmﬁﬂ ayer 1

bout BT RBES TG oWt bt TR BAGHY | RO NP A2 a i NaOH

(0. 453191 %@i@. 234 BlipRANMded3b e mikhGe Ahd BRItIxhaY s Wged for 10
"ed (Na2SO4) and concentrated to give a yellow oil.

mmu(eEE)Efr.ge bejog lﬁitﬂltcdt Thesfilpratd wys coneenivredIoEi®: 2 yglow residue. Flash

chrmga‘@graﬂ:p( E’g&gﬁ‘ﬂ hﬂglf;%ﬁf%l%}f/%mw%@%&%}gﬁvg(ﬁfbdﬁct Ed-a white solid

(800 %@%m-I%NMF@S 82 (hh mj B0 )ﬂ]ﬂ H-EpY B A0Gh, 319, 3 8% (il di), 4,77
3- Met hoxy- 3- (et b thiojacrylonitrile
(br s,(ll\m Wdlﬁ (1:18111353"7@ 22H)7 mml ) in hydrazine
nmonohydrate (1.5 m) was heated at 120C for 1 hour.
Hydrazi ne was renoved under 30 vacuum NMR indi cated
Mgtﬁdiﬁ]l]ﬁ}lQl product was 3-nethoxy-| H pyrazol -5-amne. 1
ot crude product was added

5- Ha%ﬁ«aﬂmzm@ WMB%WWMW%W qu @r@cegwemﬁ%ﬁfh% 104 using the

Aeds 2 mM, 8 nmol) and the reaction
al3'*‘:'“(;5&1:"1%}ch‘#ta oomterrperature overnight. _Solyvent was

Meﬂigﬁj‘rﬂ) (iapiadt he residue partiti ohsﬁrﬁﬂg\mﬁmiﬂ QAc and
MO,

The aor n.’-ml C

Layor, ! -
105 2oor>/(235992933nm71(@82004/ 004784 - 114 (Shdecrpphanyladyring
col ( hy (TSCO systpm 20% 50% Et OAc in
hexaﬁ@gﬁoﬂ:‘%}l@ @%ﬂgfhe title corrpBund as a solid (94

106 r:hg kl%:.&@»tz tmugﬂogﬁ@)yl)e&hﬂoNNR ( £ERGRIphety1BlyBihe(s, 3

5.84 (s 1-H) 1P 01047769

107 Met IJnﬁR)ﬁ-@\l'mataﬁe@rhoxy 3 (rret hy_| | Sopamippsrideril e To
' Ut f M i He 75
ol ) AirpeSppnigl ) (2 ° Mae WRepndbPrdntd A

108 O3 &A&:ﬁ%—ya—ﬂm&l eﬂ:laﬁop-25 not ) ammﬁtfﬂﬁaﬁﬂ)ate)m aid er

stifring Cf L hour S-dinethvl

109 di t m|3@tmrr1@o2raxe@n(1ﬁanh@@mlp1qpﬁn koD 53-gm1m3-@2@tﬁ£ti) -phepyipgppanoic
(5 M) was added, and after a furé&gr 1 hour at --78C
the|reaction m'xture was warnmed [0 room tenperature

110 and [ tHEREsA yp(ﬁ_ﬂ{l@@py@gdm evapo[ HtdrichutoxfjRerboasl)siimo](4-

was [triturated with hexane

hydroxyethyl]carbamate fiuorophenybacetic acid

111 tert-Butyl [(15)-1-(4-fluorophenyl)-3- (38)-3-[(tert-butoxycarbonyl)amino]-3-
hydroxypropyl]carbamate (4-fluorophenyl)propanoic acid

112 tert-Butyl [(LR)-1-(4-fluorophenyl)-3- | (3R)-3-[(tert-butoxycarbonyl)amino]-3-
hydroxyethyl]carbamate (4-fluorophenyl)acetic acid
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and dried under high vacuumto give a pale yellow

foam To a solution of the crude lithiumsalt (0.025

not) in EtCH (8 mM) was added CH31 15 (3.9 g, 1.71
WEH005949375 not) and the reaction nixture thenPETGB2EE/004784

at roomtenperature overni-gis.- Sol vent was renoved

and the residue partitioned between Et20 and H20. The

dap c layer was washed with brine, dried (Na2SO4)
M‘g'gérd—%goncentrat ed, and the residue purified by vacuum

R)-BH{4&Fidor lhinfdee conpound as a mi xture
i 0
T %%%iésﬁx?t% Vi prearccprding e grochsrs of Ausssll( 4. G. N etal

JMQd@hen?QQﬁ‘@ZOU‘SqESOO‘iOWEV 6 2.33 (s, 3 H) 4.02 (s, 3
11-1). Li ebi gs Mh. Chem 1973,

1637 1643 l\/bt hod 117 0, S- Di met hyl dithi ocarbonatel 25

T0 uspensi on of granulated KOH (9.3 g, 0.166 not)
M‘lm Et 20 and benzene (1:1, 70 m), was added McOH
1(44’1?‘@1030%mﬁl)&-ﬂbmhaljﬂ-ﬁl@ﬂmbﬁamﬁ%e reaction mxture was

cooled to and a solution of CS2 (12.6 g, 10.0 m,

0. Te @ spiwtipn iof tepebitrhid -(@7theraphenyh <2 -tery etrydlombamate (Method

f - . not )
110: b, bl n OB Rl ok e it 0, Ppd g,
meﬂﬁﬁ@ﬁlﬁ)ﬁﬁnﬂcﬂﬂd (@.52 @il, 269 haubly and the redcfien ndxnay @ hs #lfed at room

decant ed, washed 30 sequentially with 0.1 N HC1,
CeIPEEATRIF £pTodtS REESS- HFFOREION THAYTP Aas gowsdinto Spierand exfacted with

DCM, RVt b i 2 géfs e Wﬁ@ R bJﬂc@xﬁragéﬂ( ﬁ'ﬁ%ﬁﬁ"bhromatography

di st IIatlon fo give the t|t e conpoun
(25 %bﬂl’ﬂmcrﬁﬁ% dEtQAt:IIn hd:)muts) :gﬁv%hﬁﬂesir&thﬁh@lla as a Whlte solid (1.61 g). To

obthéEf éﬂﬁ%f(%dz ﬁ‘?ﬁ? 2?3 n@&%ﬂ in Fﬁ@{ (tg ﬁ%ﬂ_@é{?&c@ﬁ%uﬂﬂ&ﬁw%%%&l 5.2

mmql}ﬁuﬂﬁ the ragivmaizgurs vasbicsierat R for & howry (pratipitation was observed

s D! e e TP PR, (ROt e, 483 0
to 759@5% ggh?ng@) ga@a:he tr:lg%il"lef?ﬁagi;lt ad &00i1 (93)4 MR %). To a solution of

this o3l %@tiﬁgm%?ayn . %@dpl)gvasalﬁﬂ%tnﬂ@@qﬂw a¢id (5 ral) and the
|
react g gt W ey ad (2 e TRyt PB4 s water

was ddded o bhbmmatwmé‘hs Eblmtleni wais begified smheameated mathldhloroform/2-

propghel (91 She arieieiates v e QY s nd dacefiagt b giveq gtlow oi

1 { ( t
1 E SRS Bl AT Ao SEGRL S, 110 420
(m, 1), &.90(m, & Boli2d (2 )y, 48% for two steps). 1H NMWR

Method 115

3-Bromo-2-chloro-N-(5-methoxy-1H-pyrazol-3-yDpyrimidin-4-amine
3-Methoxy-3-(methylthio)acrylonitrile (Method 116; 353 mg, 2.7 mmol) in hydrazine

monohydrate (1.5 ml) was heated at 120°C for 1 hour. Hydrazine was removed vnder

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
trethylamine (1.2 ral, 8 mmol) and the reaction stitred at room temperature overnight.

Solvent was removed and the residue partitioned between EtOAc and H,0. The organic layer
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orgagicdpyer as ke W

(CD30D) 8 2.49 (s, 3 H, 6.72 (s, 1 H, 8.24 (s, |
. 15 Method 119 3 3-Bis neth Ithio a lonitrilel

n But %OélthIUIn (2.5 Min hexane, 20.0 m, 0.05 rml%

w goél}é dropwi se to a solution ofN, PCT/GB2004/004784
N- di i sopropyl amine (7.07 nm-116.-05 nol) in Et20 (32 m)

at -10C. After stirring for 10 mn, the solution was

was ?ﬁﬁﬁ&ﬂbg BolnBChaniahtb Ry (4¢O Fhtend) 20%=50% @tom ifhe@nes) to give

was 20 added dropwi se; nmai n aining t

the titknperzund es bedlid(946EL. 11@'8&)1' (o Steps), TONOMAB (ﬁBIa@D)rﬁ 3.87 (s, 3 H),
s added dro wise. The reaction () p
5'34%’§t%?=§'ﬁgn£ yellow, with precipitation, and was
lyp dgn763irred at OC for 1 hour. The yellow solid was
filtered under nitrogen, washed wth ether, and dried
under vacuumto give 3.67 g orange solid. To a
Metéoéﬁ 'Eon of crude dilithiumsalt (0.025 nol) in DW
) at 0C was added a 25 solution of C1131(4.78
3-MBihoxP 3 QAfetiihjo)kdyioMilel 1 n ) maintaining the
tenperature below_ 20C, .and the reaction_m xture

st iToresgluionaf rriRLif2 3dvin Herene; hSumloR.OgAa nipl) ll}t'JEJaF (175 mi) at ~

7o pad Bl L FRTLES U0 51 B0 AR i g s

at —TEO0GBN 1 hade S—Iﬁ@et’ﬁ lmllﬁld%m@ﬂﬁ& (MRthoBUN7{3.08 gby. OES)iﬂélﬁﬁn THF (5
chr omat ograpﬁy (1 SCO system 0% 30% Et OAc i n hexanes

ml) wes qldv:d, drideafter o ferthe mb@umt -a§°<a ﬂ;ﬁaiesctgnal thigurs Biak tafrged to room

.tem : 8% (%ée ;_qﬁvetrg\(\?%gct)v% |ev11601'a c‘éb(ﬁ%(wﬁéjgémltéd with hexane

and érl%%tglﬁh yacuum 10/\Evé Q%fc%ﬁ@\%&oﬁﬁﬂ_ | GB2004/ 004784
- od

2, Fopi sohiteonet the arpAgljthime a2 3001 i BIQH 48 why wes adfpd CH;I
(3.9% |17 pHC0RIH BotiARa RIERALRA dienkil theB BHER U Roff DBERAR

* USI Ng” The' appropri At I'ng et er |

Dveriu%ht Solvent was removed and the residue partitioned between Et;O and H2O. The

1V3-(2,5-Dichl oropyri mdin-4-yfl-N5, N5-dimethyl-IHp
( gﬁé d,q\ng 04) and concentrated, and the re%due

pmléecgwtr%cﬁl&@]kﬂ n?t[lfhﬁ}ﬂfl bbb ﬂ% t&%ﬁ%}nﬁ)&ng ad 4 ndRRkd of Bl 7 isomers
(sgowg,,z«ssy donmtdwhps) VMR (DCR). 5 X550 B ED( N80 oa H22:45 (5, 1 H);

0.77 10 nol) and the reaction m xture was

the Qihfrl‘riﬁ*%lﬂa@ 25@((&1&@1&&%&@&/%& % ). Sol vent was
d tit d bet Et OA d
1L1c§_§%ﬁn$ ﬁorg |tiffejsllypé#% partitioned between c an

er was purified by colum
chr omat ogr aphy (I SCO system 15% 80% Et QAc i n hexane)
glve the title

Method
O.5-Dimethy] dithiocarbonate’

To a suspension of granulated KOH (9.3 g, 0.166 mol) in dry Et20O 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 CSz (12.6 g, 10.0 mi, 0.166 mol) in benzene (7.5 ml) was added dropwise.
After 5 hrs at 6°C, MexS04 (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 % 5,5-dimethyl dithiocarbonate, 57 %). "H NMR: § 2.55 (s, 3 H),
414 (s, 3 H).
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conpound as a pale yellow solid (76 ng, 36% . 1H NMR
(CDBCD) 6 2.86 (s, 6 H, 5.86 (s, 1 H), 8.24 (s, 1
15 Method 122
W?f“‘ﬁé"‘ﬁl:’i’ret hyl - 1Hpyr azol e- 3, 5- di am nel. PCT/GB2004/004784
(2)-3- (D net hyl am no) - 3- (nmettygl-t hi o) acrylonitrile
(Method 123; 150 ng, 1.0 mmol ) and hydrazine (0.5 m)
1y Ora. EL&I10%6 Wliyswere refluxed overni ght. Solvent was
removed and the 20 residue was purified by colum
chromat ogr aphy (1SCO system 3-25% MOH in CHCI2) to
Met he title conmpound (97 ng, 71 % . 1H NWR
2): 6 2.79 (s, 6 H, 4.78 (s, 1 H, 6.99 (br s,

2.5-Richloro- PeLylA3rimidin-4-amine
nmet hyl n -(methvithio)yacrvionitrile To

( éér%lﬁ(r%ﬂhﬂthlg)ﬂé%@m@ﬂ@ s'-:tb@tirél?nﬂoﬂtmg;)zemmpl)um HabiNg1;. H;0 (1

) ‘(’%@‘%&g A3 A0n R o S s ol ge? vicuh 5 oix vale

greebB L6 BE). NMR. iddiened }.he r:Her 115:@ atdthaR 300midifIthiNyREH- gmzol-s-

stirred at 26C overnig vent was renoved "30

aminenBIQH 63 Q%Zaﬁa%hmhlqrpp:@anﬁ;uedaﬁhmg: ¢ ookl tang Bk (0.86 1, 6

o 30 1S e SR e R L L

overtﬂght SoEant(was refnobied ard 88 résiduelpartitiohWDBSOAES Eﬂf)}ﬁ@and H.0. The
104903 | &B2004/ 004784 -119- Met hod 124
Drga%“:’ Fhwas B byeqtrop chromagyzanhy (3CQ sysem20%-50% BtOAc in

hexaﬁsa) W i c%%] ﬂﬁfntﬁzt mpﬂggg ﬁo%?ﬁ')it@%&uf @@?f&%’of#ﬁé% g&a@é 'HNMR
(CDM) ﬁdd@c[séﬁ B 672 GnldT), NaOW, (5). g, 0.25 nol) in water

(10 M) at a 5 rate that the tenperature did not
exceed 10C. The reaction m xture was warned to room
Methicey ature for 10 win, and cooled to 5C. The

resulting precipitate was filtered, washed with EtOH
mﬂmmmmm 0 m) and dried under high vacuum

(PPt o oM RERSARG 20 0ot B03dhon i o S sotution

of N, V—d8sQBopylAmAR f’ 07518108 nd1 2R BHO (ﬁ‘&%)talﬂ €1 R Stirring for 10

m xture stirre 40C for 5 hours. After cool I ng
win, thecriutionmes ooled fo €70 CRUMCHAEN (1.) miet0ziddel) in Et&d) (B@ml) was

ure stjrred at roomte erature for 5 m nutes.
sdded g iR o Jor MRS RelopIrd T G () yimh (o5 el in B0

(3.8 i) Ws‘ﬁ@&&fdr%ﬁwﬁ:e.t Phleaction mixture tuned yellow, with precipitation, and was
then stirred at 0°C for 1 hour, The yellow solid was filtered under nitrogen, washed with

ether, and dried under vacuum to give 3.67 g orange solid.

To a solution of crude dilithium salt (0,025 mol) in DMF (37 mi) at 0°C was added 2
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 (N 82504)
and concentrated. The crude product was purified by column chromatography (ISCQ system,
0%-30% EtOAc in hexanes) to give the title compound as 2 pale yellow solid (2.1 g, 58% for
two steps). "H NMR: 8 2.47 (s, 3 H), 2.54 (s, 3 H), 5.46 (s, 1 H).

'Syn. Comm. 1988, 1103-1110
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volume of 80 m . The solution was cooled to 5C and

dimethyl sulfate (7.4 m, 0.078 nol) added at a rate

t hat mai ntai ned the terrperature at 5-15C After
WQIZPQS{DF?{JQ at RT for 1 hour, the 15 sol ution waBCT&GERUY/004784

to 15C and filtered. The fi1¥i8ate was acidified to pH

1.5-2 wwth 4 NHCI, and the resulting solid filtered,
Meﬂyaaljggl with water, and dried under high vacuumto give
t|t| e conpound (439 _ng, 44% over 3 steps), 'H

B 1- A JOYVIPINE I~ ted 1] e 13.43 (br S,

5-IN ‘ iz
1( 1%‘5’ tlﬂ@%ﬂﬂ% rgg&%@ﬁeqﬂ’? g%r%é%%r“g&ﬁ%&??, “%ﬁ“g the %Ppmpnate

starti rBate@alet i on of tent-butyl
[(1S)-1-(4-fluorophenyl)-3-oxopropyl]carbamate (Method
126; 199 ng, 0.744 mmol) in DCM (10 m ) was added
MethRGRBP! ine (0.1 m, 1.14 nmmol). To 25 the mixture was
sodi um tri acet oxyborohydr| de (250 ng, 1.18 mmol)

N- (gﬁd)thbrmmudmm)ﬁw edm%hﬁ{lﬂ_n'ﬁdzcﬂgm

o PAP 5 5 e miginn Gdune Y lnmy melsBon @13 . 09

mmél) SRR LdbAVEHSN IR MASTIES Kﬂzbﬁ% jJSMﬁ?mnéjSM@ﬂod (1 BB25RE 0.77

ahd concentrated. Colum cC mat ogr aph 25% Et OAC i n
mol handdberpacitormogyre agAtred at/@omwtémﬁé@ edveIRight Solvent was

romgahd iRy ottt 2o SILRLL 8 1 e prapib s pusifod

by colixth dhborththeaphly (IBEO @am QE%IEO%lBTeA‘d&s hexnk)y [oeglvathe title
roomtenperature for rs. Sqlvent was renpved and

commmﬁswa:@leamlew %dt(%mgsrﬁﬁ%mﬁa NMRA( Q) 872 80, 6 H), 5.86 (s, 1
t%g?hfﬁﬂ and extracted with chl oroform 2-propanol
he organic layer was dried (Na2SO4) and
concentrated to give a yellow oil (178 ng,
quantitative WO 2005/049033 PCT/ GB2004/ 004784 -120
Method 122  NVR (CDC13) 6 1 50 (m 4 H) 2.10-2.40 (m 6
) y: 3» , 6.85(

te fZ)Bl}(Dinie(ﬂiylﬁimb)—@{ﬂiﬁﬂgﬂth@mrﬁlomtrﬂe (Method 123; 150 mg, 1.0 mmol)

and fTanadses MdB OB Gkl arnictiseid piaomistt (AR Pl i a e
residik Xday bﬁnﬁ@&b}f eathed d:ﬂ)mitﬁﬁap@@@m 3@1:1”3»25% ﬂfﬂeOPIin CHLCly) to

was added fol |l owed by sl ow addltlon of tent-b

give [tifelitle donfpbuhid (@ngh%h%)) "B NIMR (@Eﬁn)oﬁﬂl]%ar@ﬂhm %8 (s, 1 H), 6.99
( hod 111; 447 ng, 1.66 mmol) in DCM (5 m) to the
(brs ure. The reaction mixture was stirred at -78C for
wob8odszmin and to it was added diisopropylethylam ne
(1.44 m, 8.3 nmol). The m xture was Anther stirred
for 6 hours. The m xture was poured into water and

Meﬂ?&(&ifb‘:t ed with DCM The

To a solution of 2-cyano-3,3-bis(methylthio)acrylic actd (Method 124, 422 mg, 2.2
mmol) in MeQOH (5 ml) was added dimethylamine (2.0 M in THF, 2.0 m!, 4 mmol}) and Et;N
(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,Cly) to give the title compound (160 mg, 50%). "H NMR (CDCly): & 2.39 (s, 3 H), 3.03 (s,

6 H), 4.08 (s, 1 H).
W003045379
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conmbi ned organic |ayers were washed with brine and
dried (Na2SO4) and concentrated. Col um
chr omat ogr aphy (25% Et OAc to 50% Et QAc i n hexanes)
W akls/Ha3 desi red al dehyde as an oil (397 ng, BOSAGBRM/004734
NMt (CDC13): 5 1.30 (s, 9 H392.80 (m 2 H, 4.90 (m
1 H, 50515 (m | H), 690(9m 2 H, 7220 (m 2 H,

Methi s, 1 H. Mthod 127-132 Following a sim|ar
—%Qgggéure to Method 125, the follow ng conpounds were
2-%3}%%@%%!@0@%&@&@&1 of tert-butyl

1S)-1-(4-fl uorophenyl) - 3- oxopropyl ] carbamate 20

( MEOHoW gL sid] eyanghecise &l Jahinhd). 12\bnhl)dnd:mﬂ@@ﬂﬁdnl 0.125 mol)

in E@?}[}I ?g:?ﬂ ’Hﬁr?é b‘l‘yliws Bﬁfﬁf’aaqﬁhlﬁggn%%gf % p,Qy rﬁr 1(1)1|01)01|n r]W-ELtE;I' (10m]) ata

rate ﬂﬁt Eieﬂb!ﬂupéra&f’e didinBt Syeal . r}“}hﬁ é‘eacT% I]:tl}(th%yaﬁ warmed to room

[ 'uor ophenyl) propane-1, 3-dia _
tempe@ﬂ.mﬂél fuot Opieg Axpd ):aéiedl &1-5'“13 bk B 8dpife was filtered, washed with

| pi 1- I am ne 30
Etoﬁ‘i%? XU_JLf a@fﬁﬁqﬁ@ﬁ@@ﬂi ﬁgq? ul](clzr high vacuum to afford the disodium salt (29
2). (2- met hoxyet hyl ) net hyl am ne net hoxyet hyl )
N3- et hyl propane-1, 3 diam ne 131
2- The dispdiga/mattifts 8, (45 frollovaniidaytoa snhmon ofNaOH (.22 ¢,0.08

no) et hanol ropyl met h am no et hano
mﬂl)mg"n?efr% mrﬂ 3 12‘@9‘599 OB © ]( D04 vgm Aftgpdooling to

roe %@’%yﬂ‘ggﬁwﬁl t‘n'ﬁg/%érg%%%eﬁ%m}rééaf am n%&ﬁ%é# ﬁ%odn fegaperature

for 5(13315)11;&3,% Iyers @'e(e?epdzamdmpﬂ ﬂiwlbivefxmyer diluted with water to a total
am de tur
volufis & S 10 PERERgG nl?éﬁg)ﬁi"aﬁil%él]m@h}(l&uﬁmé?égmeﬂ@ﬂ; mol)

addeBOPARONG ﬁﬁfﬂ%eﬁ(@%ge%r%@a@%fﬁ 1?9? At wféfl%]rg&ﬁ 1 faour, the

solut(cﬂ v@asMobhszMH *OarkBfildred OrtRGi1raR was Westifdd fof 1 @1 %'ﬁﬁ N HCL,

t%\%nperature for 48 hours. To the m xture S
and the peshlting golidBlierpd rwasheduarithavateraandadtiagi unidetiGh V?ithmm to give the

title GRSty BB Pt BBl stonl T AR PP S0 R o Gt 13.43 or
s, LHAt 220 nn) gave the desi red product as a white solid

506 : NVR ( CDC13 S 1.50 , 9 :
‘Aaécgg;z?%an lﬁ?ﬁ 8 10 (m 6(H) 2 s (m 1 I(—|)S > (m

2 11),

Method 125 :
[(15)-1-(4-Fluorophenyl)-3-morpholin-4-yIpropyl]amine

To a solution of zerz-butyl [(15)-1-(4-fluorophenyl)-3-oxopropyllcarbamate (Method
126; 199 mg, 0.744 mmol) in DCM (10 ml) was added morpholine (0.1 ml, 1.14 minol). To
the mixture was added sodium triacetoxyborohydride (250 mg, 1.18 mmol) and the reaction
mixture was stirred at room temperature for ovemight. 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 g, 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
stured at room teroperature for 4 hrs. Solvent was removed and water was added to the
mixture. The solution was basified and extracted with chloroform/2-propanel (3/1). The

organic layer was dried (N2;804) and concentrated to give a yellow oil (178 mg, quantitative
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7.40 (m 21-1). To a solution of above solid in DCM (5
m ) was added trifluoroacetic acid (5 m) and the
reaction m xture was stirred for 2 hours. Sol vent was

WO MsPaW3and t he residue was basified with 1CPCTUGHBRHE004784
The m xture was extracted wigzh-CHCb/ 2- propanol (3:1).
The 15 conbi ned organic |ayers were concentrated to

vield]: $ENRECODRIB 1 s b 82 02 g s ST 335 @ 1),
6,85 21DV 156mO2IHMm 2 H), 7.30 (m 2 Method 134-5 20
ollowng a simlar procedure to Method 133, the

foll owi ng conmpounds were synthesized via reaction of

Me!ﬁ;‘?#ﬁab' e acid and a suitable am ne. Method Conpound
' ine 134 (3S)-3-Am no-3-(4- (3S)-3-[(tert-
tert- hid m ey h &oxbhroplyl ]duib egar bonyl ) am no] -

[}
TRy PEBAGE 8. 16 1 % o e b g S DCM U6 ) and the

mixthlsNefSFRRA BOTET DVISE (045 oA 5B b sk TR B Bow

addifidnief fexrktaml | [{1.941¢@-fhivoéghey glx3bordrd)anopydjcarbamate (Method 111; 447

s, A AL B8 ot a7
-, i. .

15 iy Gt 54 RAB'Ssiffo SR M1 v, 8.3 monal). The mixtre was

B By mae B G Lo T B o, o The

Wméi".l%ds(’fﬁ)ﬁ%ir? BYERW e JRgshed W1 ?m%@:? et @\?aaﬁéﬁt CARSEREated.

c:oluﬂﬁlsch%ﬂlatbgﬁgﬁf (FPHMOAE FPSIAEIOA o QY ﬁe}w&lg&)téavéﬂﬁie%smafﬂdehyde
added and"the m xture was extracted wth OAc. The

as anonh3i9F enk, G0N THE NIV, (EB Clarie] .30 (5 @ H8.80dns 8y a0edat, d H), 5.05

(m. 1901 3, A A0, TR Rl 99 UG (3t ) s added 33%

MENH2 in EtOH (6

Method 127-132

Following a similar procedure to Method 125, the following compounds were
synthesized via reaction of tert-butyl [(15)-1-(4-fluorophenyl)-3-oxopropyljcarbamate
(Method 126) and a suitable amine,

Method | Componnd Amine

127 [( 1S)-1—(4-F1uo1’0phleny1)—3-pyrrolidin—l- pyrrolidine
ylpropyllamine

128 (18)-N° NP-Diethyl-1-(4- diethylamine

fluorophenyDpropane-1,3-diamine

129 [(15)-1-(4-Fluorophenyl)-3-(4- 1-methylpiperazine
methylpiperazin-1-y)propyllamine

130 (18)-1-(4-Fluorophenyl)-N°>-(2- (2-methoxyethyl)methylamine
methoxyethyl)-N?'-methylpmpane—1,3—
diamine

131 2-{[(38)-3-Amino-3-(4-fluorophenyl) 2-(methylamino)ethanol

propyl](methylamino}ethanol
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10 mM). The reaction m xture was stirred at room

tenperature for 5 mnutes and then was heated at 80C

for 2 hours. Solvent was renoved and reverse phase
WORP0S04%088 | son) gave the desi red product as aPCT/GB2004/004784

colorless oil (178 ng, 37%.121H NVR (CDCI 3): S 1.80

(s 9H) 310- 325(m 2 14) 400(m 1 H, 4.25

o on Z..20 /m 212)

T o T =

M g"!'% pﬁiﬂ?% Ul\lffi(z-liiué Pumv;oz ’( HAG'E}PSpheny et hh

132';1;:;3“[ 3§11.S§’ Qﬁl @P%ﬁ@ggmggc:gf f%,] ap@Et@?@?ﬂ IEI'élhlaorl de

was Jelmmbt]nyipltopanb bf3-dlaminar t - but yl df carbonate. 20

Mothod—138~—2—d— R -2~ Aning-ldeflubro hen 1 eth 1

-1His indole-1 3 2 -dione To a solution of
-(1, 3-di oxo-1, 3-di hydro-2Hi soi ndol - 2-yl ) -3-(4-
Met (ﬁﬂo’phenyl ) propanoic acid (Method 139; 1.73 g, 5.5

(EmmnzB)jn)nuuB)-( HiBBrdphenyl)-IV Maimaddetbpagtijdechl or of or mat e
5.5 Mol ) at

(0.53. . ) and Et 3N ,

cA ﬁﬂ%‘é"“& oF Qfﬁ)gﬁ by (ﬁmﬂré ~(@rfduosepheny Defonsmpic acid
A B SOl 3 g
dlm%h}flammF:f(ZND M lh(TIHF O'Fllﬂen]r;rﬂﬁﬁlmmolmms stirrad elcrobmt tempexatitie for 48
S0 5 o i RS BB SIS
combihéBongghit Qdoyre@d %eﬁjdrﬁ@%n& Eanc-gﬁﬂrﬁe@'ﬂ.ev‘é?s% Tpﬂh&?’c@]‘l@ ﬁGilEbn)

t ol uene and was heated at 110C ours

purifgsptipe Era@mtm“e%a 28 npeygavy dheedesives} pradudtias a(vdhiB5elig (506 mg, 90%).

' NGO B30k i o0 @5 200020 B 5 1y 5 14 1400510 . 21,

740cezEntrated HA (0.2 m) at OC. The reaction mxture
was stirred at roomtergerature for 2 hours. Sol vent

wake 3 selafipn eflabaye sekidhay %(ﬁanae*@as afided wifluothanetsc acid(s ml) and
t ite.solid
tho gt B et 16 SRR RRPRE BT Rt e Rt vl

basifjed rvrifh Kiﬁf@ﬁﬂgol\ﬂd’mﬂﬁﬂr@%a@ extract&d with CI-IClgL’Z -propanol (3:1), The
- 3-(1, 3-G oxo-| . 3-di hydr o- 2Hi soi ndol - ;
mmbl%?d(%g?% VEISHSTH |69%eaﬁﬁtﬁ%i%gla% aa’ellqw opl (M&mgs 23%). 'HNMR

(CDG(@S?%%O;(M no-’g’i-'% 4;611:%%& (') y r opa SH%Igl i°d ((n.t zf-Dg? 30 (m,

2H).6.0 mol) in DV (5 m) was heated at 135 C
overni ght. Water was added and the white solid was
filtered and the solid was washed with water and
Meﬂﬁﬁllgqgo give the title conmpound (1.73 g, 93%. 'H
3.20(m 1 H), 3.30 (m 111),5.50(m 1H),7.05
( rﬂoizllemwg 88)(1111&2 pgocadmae fnMgtipd 183, e tiblbeivihg @ompounds were
di car.bpx. Illjc acid I-be | ester

synthgslé%aﬁvf, Péggﬁ%q of a sul abﬁa acid and a snitable amine.
Method | Compound Acid Amine
134 (35)-3-Amino-3-(4- (38)-3-[(tert- methylamine
fluorophenyl)-A- butoxycarbonyl)amino]-
methylpropanamide 3-(4-
fluorophenyl)propanoic
acid
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A m xture of 1-benzyl-3-carbethoxy-4-pi peri done
hydrochl oride (89.0 g, 298.9 mml) and pall adi um
hydroxide (4.2 g, 5.9 nmol) in McOH (700 m) was

wﬂé Y4833 and shaken 20 under 40 psi of H2 ovePRF/§HF2004/004784
The reaction mxture was fii2z2»red through a pad of
cellte and concentrated. The resulted solid was

veu TR e 800 T—to_ W T Was added Tt Vil
M"”g‘ﬁﬁr%ct@ﬁ “?“dg, 897 mmol ). Trét\{gl uti on was cocl‘!hgmcn

135C TCEE@\A@_MD_@U@LU on of betlr[ggjg -[@a#or of or matjex g@ﬁ,o&thanm

329 ‘mmol ). The reaction xture was stirred at 25 C

g,
for |fBwhepbesyl)-NglZenched wi t H hutaxecatbsopamipol-dxt r act ed

Wit h 400 dri ed r MgS™, and 245
cond&%{\ﬂé&ggﬁ)ﬁrﬁga@’%}gg malterl'gai?2 was purified |by
sil'ifca-gel chromat ography (HekapesienfA)fdpand |1) to

givg the title conmpound (72 |g,.78% and used Wit hout
furtjher analysis. Method 141 agpdr

yulu/\y L |||:LIIVI':>U|Ia||y|-I O UIII'YUIU_SL
p~dol143d] pyri m di ne- 6-carboxylic acid 30 benzyl ester
MetheRidizgn netal (1.36 g, 59 nmol) was added to MO (250
""‘rﬁT‘ndthe mxture was stlrred until the netal

g elai: iy pACE ARERIAkaS added to a

sl gl of AR LB %mﬂxﬁ%@?ﬁ%isgm%@f@m

né(Méthod\(3E (705 /nﬁg} QOBﬁnBDTm CBBEEO(I@/ 10l) 4738 Addﬂdlcﬂﬁmrbulbﬂ@dmrbonatﬂ

dio

0m), foll di
(945 gt Oy im0 i B EAlalo ok BgHGILERA ths mixigre wes imsgatrgom
termnpetdfirk GAGh tgﬁf‘ Was: whd Mﬁﬂaﬁﬁﬂ%%&n{r@{mﬁxw@wﬁﬁ EtOAc The

concent rated under reduced pressure. The resulted
combmmi atpanivdeyetsrest ddemmcmematezmcgm 3 goleslessak @2 g). To

solutip o it 7Ty A R il 1 ey MR b pom o

mi). TRIRAMNE: hiktBe Sras B4R AtdotatedpMatuhoftir STintalte land then was heated
anal ysis. Method 142

at 809C Girl Dhanr -Sebstent Waniteizoved ard S:veish pzss-HRL @ (Hilsps gaw: the desired

Procc g A CRARHE RERLLY it oy LIV (G B BER iy P FB0 403:305 (2

: hod
), 1@{@,@@,3@5%%%@(& 13D égb%ﬁzymeme( %ﬁ/ﬁ) 0

was di $sol ved in chloro orm (100
m), to which was added POC13 (17.8 g, 116 nmol)
S| . The reaction was refluxed for 15 hours,
to 25 C, quenched by pouring onto ice, and

o AGdiesl it itk otk etlinide The conbi ned organic
a er was washed w th aquequs NaOH sol uti o

e (il eompeved wes sxribesizeddn a stei Sy i Mo WNéxc%gtoﬂlﬂt acetyl
d by sil |
chlmacﬁﬁsv%aﬁgd e R AL "0 1) T g1 ve the

title conpound (4.0 g, 54% and used w thout further

anal¥5| s. Met hod 143
Method 133

Met

To a solution of (35)-3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-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 mrmol) 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 NaN; (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,80, to give a
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4=LCycl opronvl -1 H pyrazol - 3-yl ar ni no) - 2- net hvl sul f anyl
-7, 8- di hydr o-5Fl - nvri doF4, 3- dl bvn .
Wa2e15942083 car boxYlic acid b | ester ~Y A sol BET&GR2H/004784
4-chl oro- 2-met hyl sul fanyl - 7 B&3di hydr o- 5H pyri do[ 4, 3- d]
pyrim di ne-6 carboxylic acid benzyl ester (Method 142;
"l o o
vl 141, 587 &) "I i) wie 00 Akl OS8R s pBlNdonC o
1.5 hcrurs\llmapmﬁtlm g,f smé@nhgmm&dbmm cﬂ'i( 11558 g(;91%b. "HBa buduticn of the brown

it 8 SR i B2 O S0 s 02

rol) %%ﬁgggtﬂgg?ggo underecvgdesguceg pr essurg gl%%lfpurl il édgogggntwas
rem«mldmmd etiier was addpdaPhey sqlidGivhs Okl tered B0 giva the desirgd p@duct as a

whide S5 1 B qPRh b6 Broctict wék wipd Miipepiaibapprmiticstion.

PCT/ GB2004/ 004784 -125- Method 144 4- 5-Ccloro | -1H
azol-3- lamno -2- ethanesulfon |-7 8-dih dro-5H 'do
M_EtQQMmyrl m di ne- 6- car boxyl i caci d benzyl ester
Op 1

pymﬂﬂ{tdr,e%f hmmmtqzaﬂﬂ 903h Whﬂnﬁol gAd3 Bzaydm&st [
(Met hod 143g 0. 35 gl ege F was gl s(is:’(olh?}ed in A(g\]‘/l
ﬂum(ogbenﬂl)pr@ﬂam@@mde@ t& 600 mmoﬂhmﬂMEr(Sm&Wa@Ih@dechat 135 °C

T N R T Y N K-

watepasd Bﬁ&:ﬂtcﬁgﬂré he gitle %mgamﬂﬁgl 13 Q@B'%)Z‘rmm &8, z@ (f, 1 H), 3.30 (m,
quenched wth 10%Na2S203 , washed w
1H)55tﬁgl(lat & H)NAHCEB, zmﬂ'mim,%ﬂdk {ract BY vvlth DCI\/I (2 x
100 m). The 10 conbined organic |ayer was dried
over Na2SO4, concentrated, and purihedby col um
Metﬁdiﬂmtography (DCM  MeCH =100: 1) to give the title
d 9 ?10/() M5: Calcd.: 468; Found:

acich Ebenzyl ester 3- eth 1 este

3R ;@:@ aF i %@% %%&5&@&@%%&4%@&& o4 (868 598.9 mmol)

4-'et est er
and pél]bémnyhytﬁend@% pJ 2 mirdol) én REOFDEPD atly way dégmkddomdéhaken

2519 | 700
e 4 o) &k o P P e TGS oA SeH SRR 839 Bleebte, nd
concértrated) The 2esAIBIRIIE WRSIiEOR 136 B t(%!ﬁﬁg%%ﬁjeﬂ W%ﬁdﬂed triethyl

shaken under 40 psi of H2 overnigh react
amingi(%Q.- Eeg%@moweﬁ'h@ Folutaoxevras mmdgﬂo ' hlattowtd be Iaddhaom nfibenzyl

nce der uced .20 pressure.
chlorg BRI (5Bt PP Etal) (P SRR e 1asstisreg ot 3§ 3 heol hous,
quen¥iRedl witis $/atey €500 ), extracted with DCM (2 x 400 ml), dried over MgSQOs, 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-5H-pyrido[4,3-d]pyrimidine-6-catboxvlic acid
benzy] ester .

Sodium metal (1.36 g, 59 mmol) was added to MeOH (250 ml) and the mixture was
stirred unti] the metal sodium completely disappeared. This was added to a solution of 4-oxo-
piperidine-1,3-dicarboxylic acid 1-benzyl ester 3-ethyl ester (Method 140; 10.0 g, 32.8 mmol)



10

15

20

25

DCI\/I(800 m) and cooled to 0 C, to which was benzyl

chioroformate (53.0 g, 311 mmol). The reaction

m xture was stirred at 25 Cfor iS hours, diluted with
WOR@S03893 M ), and extracted with DCM (2 x 40BCHGB2004/004784

The conbi ned organic | ayer g4 -dri ed over MgS™4, -

concentrated, and purified by silica-gel

R A s i 25

mmdéii &Thyﬁe&ﬁ:tmn MeisRtitted @ 5°C for 15 hours and concenu'ated under reduced
11Hydr oxy_2-net hvl sul f anyl 8-di hydro-6 vrido[3
presgurey] el Eﬂﬁ@lﬁhﬁd&%ﬂﬁ@ﬁmd{w@wﬁ@é@m mbsearaced wehdEtOhc (3 x 200

o, 4B T B AR 90 10,

compind{(7\0a5 mmmaummmtﬁﬁﬂ;mﬁal gk ution of 3-oxo-
pi peri di ne-1, 4-di carboxylic acid 1 benzyl ester
4-ethyl ester (Method 145; 10.0 g, 32.8 mmol)
Meih&d y@xed by addition of 2-nethyl-2-thiopseudourea
_es“@r‘H?[ (829 295mm|) ThereactlonV\D :
ORI TRt DO H 184 @ wasniginera-eabatylid acid be:

ester C for 15 hours and concentrat ed under reduced
—s—pressure The resulted residue was dissolved in H20

( 2007y dxyandn 1 SR Iy, Bl ity dE6- @ﬁgpﬁddm %Q@Eﬁﬁtﬁmﬂmcmmﬁc
conbi'ned organlc ayer  was dried ‘over

acid benvabagte ebl4i; \7@ 8,4 mipel) @mdrqsolyndi m( @nlorog:mvm@ ml), to

Whicg%s{.llﬁglrﬁtgd gb%ﬁ fﬁﬂ rl; aﬁ]ﬂf\o&i{;ﬂ a?ea'\ég was réluxcd for 15 hours,

coomyﬂbm@[c:’; ﬂeﬂk]ha&byﬁb nzo Rl Mﬁa@tﬁﬁ%ﬁl b@:t»@(dxzoo ml) The
est er 13 (22. 9 mol) was slowy added to thé

coml@mcbqangﬁ:@p ﬂ.a}(q Bos maghaglow@h aqmowf NaOHi@lution (1 N, 100 ml), dne:d over

MeSOY R nceiRIC KL Feac wos hsm pocifisd by ses-geloiyen

chro&ghaphy €9CRM: MOGLROShH: 1465 Fﬁc Ghekitle’dorhFtRind (4. 6@654%) and used
reaction was heated to reflTex for 15 hours, cool ed

withowt firtheggaly®iad by pouring onto ice, and extracted vvlth
DCM (3 x 200 m). The conbined organic |ayer was
washed wi th aqueous NaOFl solution (I N, 100 m),

Methhd B3 over MgSO4, and purified by col um
: tOH = 100: 1) t0|_vethet|tle

3 yrazoei 3 armme-2-methylswlfanyl-7 1 8dihvarng Tido[4.3
f = I 1-1H- I 3-
ﬂp@%@%@éﬁ%{ﬂﬁ%&% ; gl rhodro 6H- a(rjoOS 4-
d| & welutiby bfié-chloca2-heilylsulfanyi-d, Sodihgdo- 5 peridd8,3Apyrimidine-6-
carbe3 ¢ il evten other 142740 &, 57 BRI Sos PRy lopazel-3-
ylamm@]§0y 5g By Iﬂhﬁ? afd 16 flﬁiﬁ\i’ﬂé Q. 2eig rﬁﬁemhm %15 &w&%md to

, tri ethyl am ne
110 °ffot 38 hmu‘s, 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 MgS04, concentrated

under reduced pressure, and purified by column chromatography (DCM: MeOH = 100: 1) to
give the title compound (1.4 g, 56%). MS: Caled.; 436; Found: [M+H]"437.
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and 5-cycl opropyl -| H pyrazol -3-ylamne (2.6 g, 21

mmol) in NMP (30 m) was heated at 110 C for 48

hours. After cooling to 25 C, the reaction was diluted
WS (30 M), extracted with MI BE (4 x BOT/BR004/004734

The conbi ned organic | ayer .was-dri ed over MgSHA4,

concentrated, 25 and purified by columm chromat ography

Metﬁ McOH 1 = 50: 1) to give the title conmpound (2.5
—g@gg . Ms: Calcd,: 436; Found: [ MtH] +437. I\/let hod 149 .
(Sﬂyﬁe_t@_opﬂdﬂmﬁaﬂbllrﬂ Bzmhe S-miethahem ] forvIAER idof4.3-

8-di h dro; 6H- 4 30
H ' iegieh ¢ d benzyl ester

4- E ‘ P
pyr agol 3-yl mylr{%%ﬁaml T ﬁlafmncr)fZ an EF‘“Y%S ulfgn%ll %18 c‘lh h(}' décf-éH
pynqh;{#ﬁetﬂpﬁnmdil]lqa(jmm’uodyhreac?d bmzybmd'rl (M edlog :.’dlztise D:B)SI g, o0anmol) was

d&SS{%%]ﬂﬁ?‘f@%@ ‘%’8813880‘%51“0‘? B b ri saese gelatian piovea-

chlof bergRlddcid 40 mntoly in DCM, (3010l
S5 048033 PCT) C2B0n) 00aTeA D NGO ) of 0 fmmutes. The reaction

was ﬂ@n@tlﬁmh for ag\additimnpled haygs @f0 1C, ﬂbmﬂhed'mthrlélﬁ/ENafﬂ)OWéﬂ)O ml), -

+ woslGd Rk A8 P00 0B, oo Bt Pl o AT

comblabiCeRahid08yeitwas deiBd ot NBEOE @omdnl&afé@%ﬂcﬂpmf%@%ﬁoiumn

The conbi ned organic Iayer was dried over Na2S

chroggtpgeaphy APEM: MpOHT 190G | Bo gjvedbe tithh compoumt (g0 AY%). MS:

1) to give the title conpound (2.0
Cﬂl"g;‘ i%ﬂ%&%&."@?@?f 468: Found: [M+H * 469. Met hod
150

2.6-Di chloro-N-(5-nethyl-1J7-pyrazol -3-yDRyrimdin-4-a
Method Jd5 A i xture of 2,4, 6 trlchl oropyrimdine (1.00 g,

&% ; Az0l e|(530 ny,
Et Elhy(ﬂ(@:ent;)l— hétpmem]dwadaﬂrmmt& hydreclﬁbmmrgg)’rﬁzﬂ é,%ﬁl 9 mmol)
s v B S B b S sonie 4.2

59 nhlamg Zvag’ﬂﬁzgﬁa‘ggtétf t"Igll{é?%/a?)ﬁoﬁ Qaf b%@‘ceﬁ gﬁs%é%s 'prsﬁé}'f %Q%ﬁ%ht The

reacthrp migige wagthepifiljeredthgmigh mpad of ggh,te am$ Oonc(amratsd uridekfyeduced

pressbit 5 PRSP ol et e i 7.8 4 LA s ioled
DCM {890 calipad asblvhs &m&@w&%smhtﬂmmmm ¢54.8.4, 311 mmol).

using tert-butyl é!)
The 1RGP SRHEHS M2s zmmcém R @tfamq barpiilied itk HHO(50]), ard

extratied %ﬂh@CﬁP{ﬂ &) ml). e Sbddined organic Jayer was dried over MgSOy,

concentrated, and purified by silica-gel chromatography (hexane: EtOAc = 5: 1) to give the
title corpound (73 g, 97%) and used without further analysis.

Method 146
4-Hydroxy-2-methylsuifanyl-5.8-dihydro-6H-pyrido[3.4-d]pytimidine-7-carboxvlic acid
benzyl ester

Sodium metal (1.36 g, 59 mumol) was added to MeOH (250 ml) and stirred until the
sodium completely disappeared, to which was added the MeOQH (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-thiopsendourea suifate (8.2 g, 29.5 mmol). The reaction
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The conpounds of the present invention have utility
for the treatnent of cancer by inhibiting the
yrosi ne | cinases, particularly the Trks and nore
WQ&P‘{‘(O&%H%H y Trk A and B. Methods of treat meRET/GER4{004784
tyrosi ne kinase activity, pard6icularly the Trlc
activity and nore 25 particularly Trk A and B

was%ﬁfrgg g@zﬁp RIS 8 Hodrs zﬁ&ﬁﬁég%{&l‘i’#ﬁ{égﬁlpﬁ&% c%flg,;%g@ﬁgﬁﬂe resulted

rocesses. ors o
resmummeilssphneﬂ i Hh@r(2Q0 iuifieandre Gractad withEOpar(B ikcAfioahl) yThe combined
d to be active agaj nst

A and are expect |
or g YAsY ﬁségﬁfi%%ﬁé{g §°@§¥‘E¢’Fﬁg¥?£l&? fhﬂ%@‘%"m@d (8.0 g, 74%)
andgg@r ﬂmu't!ﬂﬂ'ﬂzerﬁﬂlﬁ?ﬁs prost ate or other tissues, as
wel | ‘as | eukem as” and | ynphomas, tunours of the
central and peri pheral nervous system and ot her

M iuaggg types such as nel anoma, 30 fibrosarcona and
& arcoma. Tyrosine kinase inhibitors, particularly
4 CEJ.BR) j-‘h&th v " y i il o) g ¥
I nhi brtors are alrso expect ed

ester r eat ment ot her proI [ ferat | ve di seases i ncl udi ng but

hydﬁﬂﬁ%ﬁétﬂ?ﬁiﬂfaﬁ@-f 5@@@9@00@4—%%@ [3 asd]pﬁﬂﬁﬂﬂﬂéldscaﬂj‘oxﬂ'@ acid benzyl

resent | nvention have been shown to inhibit tyr05| ne

estefMiolbeth ek 146; Qé}guzgmpl)yTh%@a%W%aWéﬂ@r‘ﬁhﬁtfﬁ"é115 heyry, cooled to

25 SR B SRR RS BTG GPDb e v

orgagledayest wak MSM Wik hipdeots NaORNbadtths (AN 1003813 trted oved MgS 04, and
determ ning the ability of a potential pharnmaceutical

purified byeplumn chapmadograpipg sMepdt Tilet Brip givetthe titte keyupound (7.0
Trk A and B. These woul d be
gﬂ%ﬂﬁw egdf@ﬁjé%%tﬁm yrklts conprising a conmpound of
this invention TrkB Assay Format TrkB ki nase activity
i S _being neasured against its ability to phosphoryl ate

M&Mti c 10 tyrosine residues within a generi c
4(SRYIERIA G Fr 50} 51.3% 150 29 B 1% & bl aloe5 R Y Ado[3 4-
i uorescence (HI

MMQMWMn TrkB ki nase was
o BB 8 PP e DR P S B Ha PRHlael-flpyrimidine.T-

c:arbah %@M%ﬁl%@g@b&bmweﬁ &g, BPaiiay, %i@a?rgh ABSRNGS P93 mmotl),

tri phosphat’e mnutes at
and $-eygleprapylr 67 Pméo 3wbesning G £ Hmlbn@ﬂﬁd%yﬂ} Was heated at 110

R e A I R e p—

with HITBB (4 k150 mlp I 'meecs:.nm@bd@gmm RRePWafdtddovRE Mg ,C6dmRehirated,
with the addition of strepavidin-linked and

and prisd by cphes) dsompwermhy (REM:Bde0Es sil) o give tRetitlercompound

(ngdﬁhﬂrona:digpdﬁ%y fﬁ‘g@byggﬁ -rggﬁntg%g:asﬂre.

Pepti de substrate PolyEAY-biotin (PGAT-bio.)
Method 149

4-(5-Cyelopropyl-1H-pyrazol-3-ylaming)-2-methanesulfonyl-3,8-dihydro-6 H-pyrido[3.4-
dlpyrimidine-7-carboxylic acid benzyl ester
4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-2-methylsulfanyl-3,8-dihydro-6 H-

pyrido[3,4-d]pyrimidine-7-carboxylic acid benzy! 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




10

15

20

25

30

ATP Km 60 uM Assay conditions 400 ng/m TrkB, 10 nmM
BEPES 0. 005% BR SA, 20 mM MnCl12, 100 nM PGAT- bi o,
20 nM ATP | ncubation 50 m nutes, roomtenperature
W%?‘ﬁf“ﬁ%i??on/ Det cction 50 mM HEPES, 60 mV EDTAPCT/GHA0#/004784
BR SA, 5.9 nMp-Tyr conditipns LANCE Ab, 45 nM X665
Ab Detection incubati on 3 hours, roomtenperature

o T RS b ol a5 e
addit#P@] Yhrs ak 06C qeBchis vt DOMINE,EI®, @U@ﬁflﬁﬁ}ﬁhﬁ’@ With saturated

roperties of the conpounds of the formula (I) vary WO

NaHE@@@Qﬁmbs@ dpesiractesd with/ LOMAG 4 200mb. The ¢puahipgengampc layer was

arted RGP RES oo Rty SR b RO EA PRty R B hreom =

100: € tha title REmpF@ITEIT § FUPONHIS; Cai@ 468 F QLW [M-+H]" 469.
|}r?!ra1)| ition) or gosesgl ngthe@ range of (0 01 M%o %LI'(I)

M. Wen tested in the above in-vitro assay the Trk
nhdyitory activity of the following 5 exanples was

|
Mll'f"eascrred at the followng IC Sps. Ex 1C50 42 0.067
2.6-THcINbro6¥-( §-miHpy I NI ﬂﬁraeolOlﬁ?l)pMm& 200n1ifd 9033

PCT/ 6B2004 O 4784 . - 130- 1. A co und
f o AT o2, éwcmowwnmlwm aﬁ\ﬁwm—amo—methyl LH-

pyrazole (530 mg, 5.46 mmol) and triethylamine (1.1 ml, 8.2 mmol) in EtOF (10 ml) was
stitred at room temperaﬁﬁre for 1 day. Solvent was removed and the mixture was partitioned
between EtOAc and water. The organic layer was concentrated fo give the desired product
(1.34 g, quantitative). "H NMR. (CDCl3): 8 2.30 (m, 3 H), 5.90 (m, 1 H), 7.85 (m, 1 H), 8.50
(br s, 1 H).

Method 151
[(1R)-1-(4-Fluorophenyl)-2-tnorpholin-4-ylethyllamine

The compound was synthesized following Method 114 using zert-butyl [(1R)-1-(4-
fnorophenyl)-2-hydroxyethyllcarbamate (Method 112) as starting material.

Dtility
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, inhubitors of tyrosine kinase, particularly the Trks and more particularly Trk A and B,
are expected 1o be active against neoplastic disease such as carcinoma of the breast, ovary,
lung, colon, prostate or other tissues, as well as leukemias and lymphomas, tamours of the
central and peripheral nervous system, and other tumour types such as melanoma,
fibrosarcoma and osteosarcoma. Tyrosine kinase inhibitors, particularly the Trk inhabitors and
moore particularly Trk A and B inhibitors are also expected to be useful for the treatrnent other
proliferative diseases including but not limited {o antoimmune, inflammatory, neurological,

and cardiovascular diseases.
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Rs~NYR2 R 5 01) wherein: Ais a direct bond or

Cl- 2al kyl ene; wherein said Cl-2al kyl ene nay be

optionally substituted by one or nore R?2; Ring Cis
WoRHBIEYEPy| or heterocyclyl; 10 R and R4 ar ePCT/GB2004/004784

i ndependent|y sel ected fromiy»gdrogen, halo, nitro,

cyano hydr oxy, trifluoronethoxy, am no, carboxy,

t%%‘%ﬁ m@%%% %ﬁ&?@é& ef%xy, %%ﬁjélbftlt%msme kinases,

particulafig!theTiky land moréxbe(:ﬁbulﬁﬂjr it Al /B) as determined by the Trk B Assay
N, N- (Cl, 6al kyl)2anii:no, O _6al-kanoyl am no,

desqug@crggq kyl ) carbanmoyl, 1V, N- (Cl. 6al kyl ) 2car banoyl ,
Cg oxgi/i(ﬁ))@ld% Y HifiRe %mos%\'bﬂdzﬁl%o be usefill as Standards and reagents

arbonyly 15 N sul phanoyl,
in déﬂeﬁﬂﬁﬂg t'ﬁ@hbmty)cﬁ“alpqtﬂMprﬂarmﬁﬁﬂuﬁaﬂkq hﬂublptywv;aheahnms particulaxly

the FaaRE e Ry S E RO GHEY Thesy B0t Bt PORaHfys commercial kit

com ﬂﬁﬁghtcuﬁu SunddF tRARRALBY one or nore Rs; and wherein

sai d heterocycl yl contains an -NH npiety that

-—w be optionally substltut ed by a group
f@%ﬁ t\/“%gilsr Wi B o%e?etﬁ%%%% b % @ phBirt opylatggyntheuc

ty:oﬁﬁé hanmyd Wltﬁﬁrmhﬂc H@ﬁlbstraﬁé]usﬁiﬁ ]i@tlhogenous time-resolved
.C2- 6al ken aI n 6al koxy Cl- 6al kanoyl ,
fluorescepse E%Fél}’) *@s‘@ﬂol e e:&raﬁ?l%ﬁﬁwm ff AFLIS-tagged huiman TrkB

o B SO SR8 e ooy

Afte€iheGdhdse yd iSEM)ated witke n diotinglakes] sﬁlbtmatéz.and adenosme tnphosphate (ATP)

for Eﬁ Dalox %%%%% twﬁatﬁg%.]nségeléfgégrﬁgk BP lntgbp gﬁﬁl&g’ ion of 60 mM
ethy fe‘fi&&ﬁ%ﬁﬂa&éﬁm%m £). The redB86Eis Perdoroid 1&@84%11 gncroutre

optional |y substituted on carbon by one or nore
platesragdukrstion prodicts aregdetected with the addition.of strepavidin- ll:nked andp

/ / [
pho YR R HE R RE o drs U e A e R TGy Mt hypmeter
aftersabRlditionbEsthByr idodatbiPat weinashpeafi@m R R3 is

selected fraomhalo, nitro cyan_ _hydroxy

Pentide shbsttatsmet hq @Dly]éﬁfrhiﬂt%&?%%hio-j car banoy!

capto—sutpt C—Gatkyt,—C2-6at kenyt;
AT%I kynyl, Ci @'al'%i%oxy 5 Cl6al kanoyl| ,
Assﬁgmeﬂalﬁaﬁmyl OX00NE(R) TAS, kY mMHAFRES, 0.005% BR. SA, 20 mM MnCl,,
N, N- (d _6al kyl|) 2am_no, Lll6al kanoyl ami i no,
N (G 6al ky! )cd@@d%yﬁATﬂ %@UBM ¥F) 2car banoyl ,

SCOr, (
Inc@ g’ai IK)élox;;))ar bsc())ny I"IF*I’-F&PW%%#E{\? gul phanoyl
Teriibdtion/Bétdtion) | Z20uhMhHAPEE, 60GhMEDRW, SUI3pHhBRYS A .faM p-Tyr

car bocyclyl or heterocyclyl wher ei n
conditions LANCE Ab, 45nM XL-665 Ab

Detection incubation | 3 hours, room temperature

Fluometer settings Excitation = 340 nM.

Emission 1 =612 M

Emission 2 = 670 nM

Flash =10

Integration = 200 us

Lad=150us

Although the pharmacological properties of the compoundg of the formula (I) vary




R3 may be optionally substituted on carbon by one or
nore R12; and wherein if said 10 beterocyclyl contains
an -NH noiety that nitrogen nay be optionally

W@ aWsi#083 ed by a group selected from R13; RSPCEGB2004/004754
hydrogen or optional |y substjsut ed Cl.6al kyl; wherein
said optional substituents are selected fromone or

mmh%?%lgﬂé Ehm}%% %%%ﬁlglﬂ fgcrh%t,'}rgﬁse cﬁ%;‘g nt l S el c?scct»fe rﬂe i‘ormmla (I) may be

dembiigtfakadait O0R cbaeexniraReAsBondeak RN to ﬁﬂﬁW/t inHiBHEArWoses in the
sulphangg& C] _6alkyl, C2_@Gllcenyl, C2.6alkynyl,
rmumﬁfé%ﬂ ip 1 | kanoyl , O _6al kanoyl oxy,

o PR PR e Dot G RELIARG sty o e ftowing

exanipled whs Badkiyh) 2 €y AR ICGE: 6al ky1S(O), wherein a is

0 ta 2 (] dalkoxycar hnn\/l Ne(CQvbalkyl)sul phani ovl .
Ex NN-(O 6a|ky|)23u|pbanoy| C]IG@ilcylsquhonylanlno
at-or ooyl D7

O Al uuuybl_yT ZU \v A} ||\4L A>3 | \J'Lljv

42 i ndependent |y of each ot her rd%D@iymgptlonally

64 substituted —om tarbon Uy OTTg OLq,?gll e—RI5—and—wheretn
i f said heterocyclyl containg noi ety that

gp nhitrogen may be optionalTy SL&;} HU €0 Dy a group
selected from R16: or R6 and get her with the

pyrim di ne bond to which they are attached forma 5 or
6 menbered carbocyclic ring or a 5 or 6 nmenbered
heterocyclic ring wherein said ring is 25 fused to the
pyrimdine of formula (1); wherein the doubl e bonds of
the resulting bicyclic ring may be further

del ocal i sed across the whole of the bicyclic ring; and
wherei n said carbocyclic ring or heterocyclic ring-
may be-optionally substituted on carbon by one or nore
R17; and wherein if said heterocyclic ring contains
an -NH noiety that nitrogen nay be optionally
substituted by a group selected fromR18; 30 u = 0, 1,
2 or 3; wherein the values of R3 may be the sane or
different; R3, 0, R12, R4, Ras, R17 and RZ2 are

i ndependently selected fromhalo, nitro, cyano,

hydr oxy, trifluoronethoxy, am no, carboxy, carbanoyl,
nmer capt o, sul phanoyl, Cl1_6al kyl, C2.6al kenyl ,

C2. 6al kynyl, d -6al koxy, d _6al kanoyl

C] _6al |l canoyl oxy, N (d _6al kyl)am no, WO 2005/ 049033
PCT/ GB2004/ 004784 -132 N, N-(Cl. 6al kyl ) 2ami no,

C, - 6al kanoyl am no, N-(Cl.6al kyl) car banoyl

N, N (C, - 6al kyl ) 2car banmoyl, Cl.6al kylS(O), wherein a is
0 to 2, C -6al koxycarbonyl, N-(C, -6alkyl)sul phanoyl,
NN- (C, . 6alkyl ) 2sul phanmoyl, C, . 6all cyl sul phonyl am no,
carbocyclyl or heterocyclyl; wherein Rs, R0 R12 Rl14
R15 R77 and R22 i ndependently of each other may 5 be
optionally substituted on carbon by one or nore R19;
and wherein if said heterocyclyl contains an -NH

noi ety that nitrogen nay be optionally substituted by
a group selected from 820.
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RO Rug R 3, Rd Rl and R20 are independently sel ected
from Cl. 6alkyl, C, -6al kanoyl, Cl.6all cyl sul phonyl,
C, . 6al koxycar bonyl, carbanoyl, N (d.6al kyl)carbanoyl,
Wa g00yQ#908F . 6al kyl ) car banoyl , benzyl, benzyl oxyREFEHAMH/004754

benzoyl and phenyl sul phonyl yqgherein R9, R', R13, H16,
R18 and R20 i ndependently of each other may be

Cla'ogt*i onal |y substituted on carbon by on or nore R21;

9 and R21 are independently selected from hal o,

nitro, cyano, hydroxy, trifluoronethoxy, am no,
car boxy, carbanoyl, nercapto, sul phanoyl, C, .6alkyl,

1. c2 Aeeanpponpdl of forgmigp(T):al | cynyl, O _6al koxy,
d _6al kanoyl, C, . 6al kano I7oxy, N- (C, _6al kyl )am no, .
NN- (Cl - 6al cyl ) 2am no, anoyl ar ni no,
N-(Cd _6alcyl ) car bamﬁf‘l , , . 6allcyl ) Zcar banoyl ,

- C, _6al kyl S(O, wherel

C1, 6al koxycarbonyl, Nl(c, .lbal ky} hamoyl, N, N
(C, . 6al kyl ) 2sul pharmylr,q > M6al phonyl am no,
carbocyclyl or heterocydlyl; Rthere R19 and Ra’
i ndependent|y of each ofiNer ¥ be tionally 20
substituted on carbon By ofé or nore R23; and wherein
if said heterocyclyl contaifis an -NH noiety that
nitrogen nmay be optionally |substituted by a group
sel ected from R24; R23 is-selected fromhalo, nitro,
cyano, hydroxy, trifluorg DXy 1t uoronet hyl
am no, carboxy, carbanoy p%“o, sul phanoyl ,
nmet hyl , ethyl, nethoxy, ethoxy, acetyl, acetoxy,
nmet hyl am no, ethyl am no, di hyl am no, diethyl am no,
N- met hyl - N- et hyl ami no, 25 acetyl am no,

wherginypt hyl car banoyl , N-ethyl ear banoyl

e g s ——

substitatedyhysumk phidoyd R”:; et hyl sul phi uyl, nesyl,

et hyl syl phaonyl ,  nmet hoxycar bonyl, ethoxycarbonyl,
N- P&W‘ﬁ%&ﬁlﬁw betgpexAldul phanoyl

1 S e i e W D g, oy

triflupropretiEyey farhing| caryxy6 edrkamoyl, meffiaptoa EbiphatbyihOmalkyl, Cs.qalkenyl,

Coaaffypl Cogiss, Earizinoyt Uiy MG ealloemipe:

]\CN—@E!’&%&%'L)zaﬁﬁﬁbE Y QAU ERRAAND, N-(DE AR cafitho

1,
he sul phonyl ; or "a pharmaceutically agcept abl e salt
N,N- éﬂ%b@zcammbglﬁﬂM@PWMGM(b 602, Bkalkotgaabomivt,h

WL AN R 31 @28@%}%%0%@ itepeiphopgien oy

or hesgkoytighyveréin 3 pyd R sidibarith@ybheich other may be optionally substituted

%c?_}loro-M-(S-gethyl-ll—_l—p razol - 3-yl)-N2-[ )
On CATRONRY RPF 08 M %F%WI}CI‘?P W]PWQFYFéﬂi cartams: an -NH- moiety that

sieofp AATE sk M 3 BB AL W (50
5-Rib srleste@icpin-haly, mittd) iy, hpdroagatigiiyeideioky, amino, carboxy,

carba%ﬂ:f, %ﬁcg(?atppcx lsﬂ%ﬁarﬁ@l?&%e{]lgly éz),ﬁ-ﬂﬁ(,ﬂg;fl, Ca.salkynyl, Cisalkoxy,

Ci-salkanoyl, Cy.galkanoyloxy, N-(Ci.salkyl)amino, N,N-(C1.salkyl).amino,

Cy galkanoylamino, N-(Cy.¢alkyl)carbamoyl, N,N~(C,¢alkyl)carbamoyl, C) calkyl$(0),

wherein a is 0 to 2, Cy_salkoxycarbonyl, N-(Ci.salkyl)sulpharaoyl,

N,N-(C) salkyl);sulphamoyl, C, galkylsulphonylamino, carbocyclyl or heterocyclyl; wherein

R? may be optionally substituted on carbon by one or more R1%: and wherein if said
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pyri m dine di am ne;
5- brono- M- (5- net hyl -1 Hpyrazol - 3-yl ) - N2-[1- (3-pyrid
nyl ) propyl]-2, 4-pyri m di nedi am ne;
W 20031089033 N4- ( 5- met hyl - | H- pyrazol - 3-yl ) - Nz- [ 1- PGE/GP2I0d004784
nyl ) propyl ] -2, 4- pyri m di nedi %T ne; 10
5-chl or o- \4- (5 met hyl -1 H pyrazol -3-yl)-N-[1-(3-pyridin

yl)ethyl]-2,4-pyrim di nedi am ne;
betemepelphinnkaing B iwpmm%pwﬁmn%ﬂsybe oppenplly substifipiedibya group

-2, 4- pyri m di nedi am ne; or
Sde%é%ﬁw&%m (5-nmethyl -1 H pyrazol -3-yl)-N2-[1-(2-pyridin

%/I Iétislmelld(cteﬂ, florp pafolvhition eytinaiydeoxy, mﬂmromaﬁnmchmhn carboxy,
ormul a r a t
cﬂrbﬁiﬁeﬂe@@rcaa EH?I W :1@ e %h(ﬁ%dhé J&s. OXY,

:giﬁ%n‘r%gécéut [ cal #ﬁgﬂ%ﬁé]gp’?vtmh{ec?ggﬁl za%%g?dl ng
Ci. Gaﬂkadmglannmall\k((l] caztﬂgalz:eylmNRiﬁﬁ@ ﬁ]l{)i)z?mm:wyll Cht(a%;WS(O)a
C und of formula ,
GE?FJ{ %1%4&%@6@%??’{3&@59“316@ e@lé%?%&ﬁ}m%{)r eof ,
N, N%@f&ﬂ@l%ﬁﬂpﬂa&@@ﬂ%ﬂ@f u@h@hﬁﬁmﬂu@c%@é l}ﬂ oﬂeﬂeﬁacyclyl wherein

ected from hydrogen 1- 6al kyl, C1
R} mayrbe(o@nowlyl@;abgtzcaw@g catbpn i deg |05(r@y@Rm @@Wgﬂ'&m i sgd

cl
beteiapSE] RREE AT BRoby ROk ey B bR et by wrowe
sele@@d f6lgd’f rom hal o or car bocyclyl 25 5. A conpound
of forrrula (1), or a pharmaceutically_ acceptable s
t h& ébhydr%@&r@pﬂ@uﬂwu mrufsﬁ %1%1; Hﬂlﬁ@maﬁ Déf ﬂltbsﬁmﬂfs
aresR%c{cﬁ 1@R1A conmpound of formula (1), or a
armaceutical Ty acceptable salt thereof, according

SORlEcandiRy areriadefendémiysletted fime hpdmgenRalosnide), eyanedhydroxy,

i éc{g om ¢ 1 6a| .c ce@\ﬁ%gp%'[}gr}m%hgg%ﬁ%%ﬁgfﬁ’g‘%%‘ alkyl, Czalkenyl,
Cz 57&@%@1’4 (|’2]:§| o X}Pg{) iﬁa@(%/ @1 Gﬁﬂ«%ﬂoylnﬂﬁ’?\f gﬂsa]k%'lﬁﬁh]ﬁpt ed

NNmMaumbzmyC) @amnﬂmm éé(@qamkyl)@awﬁnoyl

NGt R G a8 G PR R bon )
N-(G! gﬂggl?%lﬂ%tﬂa:?g 3:\5/ NE(U? Qilkﬁygsﬂlﬂﬂarﬁnﬁylﬁ@f @u&lﬁipmglawﬁm eatbocyclyl

cont ai_ns, an - moi et}; t hat
or h&tﬁmm@dnwhﬁynb% %{ R owdenepdentlysaf e@%h eifengray by PBWHHY substituted
- t
on c%?lng Bfr E . b Iﬁ%&g@ﬁgange%ﬂr}geg%% ais%lc?ﬁ&%% %Jlf{@op I\ﬁ-f moiety tha
nitrogenmay i opﬁoriab]lymubﬂ:xt(ltbii by targnalpmebenctedcfmm iRd G 1y
accepta salt the ant e of
ol & oyl B fitelher HhSEs yraanaie, wnd to Bhchan S s A ggrm a 5 or
6 mehtbetad ca%ocg:hceﬁﬁé 69KY or 6 ERRRkH H%@erﬂ@éh@ @m@ﬁ?ﬂe@ﬂﬁ |s!u)zi ring is
substituted on carbon by one or nore 2; and
fused & the ppdmidine of formula (I); wherein the double bonds of the re:sultmg blcychc ring
may be further delocalised across the whole of the bicyclic ring; and wheremn 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;
RE. R R¥ RM™ R R' and R? are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C.alkyl,

Cy.salkenyl, Cy.galkynyl, Cysalkoxy, Cy_¢alkanoyl, Ci.ealkanoyloxy, N-(C)_galkyl)amino,
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fromhalo. 8 A conpound of forrrula(l) or a
pharmaceutical |y acceptable salt thereof, according
15 to any one of clainms 1-7 wherein R5 is hydrogen or
WO IHBIFYy substituted Cl. 6al kyl; wherein saPgI/GB2004/004784
opt| onal substituents are sghgct ed fromone or nore
and R14 is selected from hydroxy. 9. A conpound

m%&eia%g?&mapm@gm féawmgqpf%awﬁgt abl e sal
NSRS cd b, ELaBbes(O)aReRET: cvtoszeb?gm&yt: Bhl,

ni t ano, am no,

N—(%@@Dﬁ@h@l@%rﬁf NOCCNBELHW mlpb@mﬂ)ﬂl» Wmaﬂtﬁﬁﬂphﬂm(}'@mmo carbocyclyl

or RS RBCHUR R <Rl Ly S80 Ko OHCHEN efhother may

be oﬁﬂéﬂa&lg%ﬁﬂ)s‘)ﬁuﬁwﬁﬁ bsﬂabﬁﬁy @ﬂe GﬁﬁlbﬁR’Byaﬂrt@h@Emﬁpéa@d Métbrocyclyl
erein if said beterocycl g contains 25 an -NH
Y

contpins en yNHh moiaty thad giregamyray de optiomaily supstitgied by augres spjected from
R2.2 group selected fromR16; or R6 and R7 together with
’the pyrimdine bond to which they are attached forma
6 RYERVeR&IREARIDayE R e indepaidestibsedictd Mﬂt{qrﬁﬂﬁyl Cy.galkanoyl,
heterocyclic ring wherein |dr|n |sf g@nwgthe
n

Cl-sqsllyylﬁlﬂplmwé (orealkoxyraronyk par vk PhiGialkerh ds of
NN T D L e O Bl AR by oty whersin

R, mﬂgm’é‘; ml “;mﬁdmd &biocypdnidentsi oipadl) otier tay be thlo:thall;y snbslxguted on

be o ally substituted on carbon by one or nore
Caerag}”’ﬁﬁHﬁwﬁ"éﬁeP n if said heterocyclic ring contains

an RN RBied ma&ﬁﬁueﬁw $RGRA FERY hBIB, Ridlol %n@bl Mydroxy,

substituted group sel ected from Rl
mﬂmmaﬁmm mm;a@mmwm@wmo rubphegoyk Cogallsyl, Casalkenyl,

Ca smﬂ(na aﬁkﬁ" ’ %)r(n A0 qu] c‘g ?@?J{yjf %Kclffe{kgr ocycq yl;

N, NM%ﬂﬂ)zBﬂﬁomy d)l&n@plahﬁ:ﬁt@ W~§(3155H1k§1)cﬂrbi1ﬂdylp n carbon by
one or nore R79. and wherejn |jf said heteroc Cm%onyl

N, N{enelomscabrmoyl, Cralets(Qnwhersin g J@é’éﬁ Znfrysafieoxyc

MR, @fmﬁﬂ@éﬂﬂe?wﬂ PRI calbocyoly

or hetbreyilyl; RhZreireRBend i mda;bdn;acntsudxfsaach otherimap be apmnalltgy

R19: R16 I
subs e B 1 O I O JYCroih o S LBt B cpmiipes an -NE-
'moi%}ﬁ e niﬁﬂb%&@iﬁéy plo Eﬁ@ﬁdlﬁ@ﬁﬂstﬂﬁte@ 8y %rgﬁ’&ifpécl/dctcd%l’tﬁn R*,

erein it said heterocycl yl " contai ns an NH
rmil'\'eat i3 selneted fiiory hﬁje,rnﬂmwym@, dpdiosparifipormmstheyutifropymethyl,

i, BB, REEY SO, S AP S s,

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—dimetlwlsulphamoyl, N, N-diethylsulphamoyl
or N-methyl-N-ethylsulphamoyl: and

R is selected from Cy-galkyl, Cygalkanoyl, Csalkylsulphonyl, Cy.¢alkoxycarbonyl,
carbarmoyl, N-(Cy.galkyl)carbamoyl, N,N-(Cy.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;
or a pharmaceutically acceptable salt thereof;



B e

~Y 15 10. A conpound of fornul a (1) or a

phar maceutically acceptable salt thereof, according

to any one of clainms 1-9 wherein n =0 or 1. 11. A

Wo3psME3 of fornmula (1) (as depi cted in cl ai nP@T/GB2004/004784

wherein: Ais a direct bongss20 Ring Cis phenyl,

thienyl, pyridyl, thi azoI yl; Ef—? is selected from

hydrogen met hyl, eth |sopropyl t-butyl,
mththeirfrpwé@ﬂmﬁﬂs}pomp 169%py| methyl, benzyl  methoxy,

I A
5- chlﬁﬁ%-ﬁﬁi(&dne‘tlri]ﬁmmyhﬁhl-}ﬂ)mgl q:zlcpyfddmﬂmmm yrimidinediamine;
r gxynet car box
S-brqme Nl TR - P RN TRive y'@' @-ﬂ?’gexfa%%ﬁ-ﬂ)'zﬂ-
5 té] vd gthyl, 1- carboxyethyl, 2-dinethylam noethyl,
1280 |eEiamnoethyI acetamNgmthl 2(N—rrethy| N

5-chlp?o h@t[mxmﬂhmb}mmammxeﬁyu] (J-meitelAj-pynazol-3-y1)-2,4-

(é— hyjdr Qx%et hyl ) ami no] et hyl, 2-(N

THPbamoyl ) et hyI
z 3 I ~ idinedi
br%n f&g it lam)y WTB)‘( ]-mjg )61;?%}6% M- pyrimidinediamine;

5-chipred¥ H(Birhathyl- lﬂ?mdy nyNZZlec(ﬁ mdwllﬂrﬂéﬂh%ﬁrpmdmedmme

e e

5-bréMelNIgE hethRA- IH- 613 D—N%r[at-(ﬁyj)yrnhuﬂ)dmb@d]-ﬁgémtrhmﬂmemamme or

5 brigo A5 o el H mOEBB NN LIS @r BB ISBH1 P Dediamie.

fluoro, chloro, brono, nitro, cyano, am no net hyl ,
. met hyl am no, ethyl am no, propylam no, iso pf/l am no, .
2. di ﬁﬁdoh}i:loaml nﬁfonmaﬂmﬂ[);;ar a hhgmmapgitizaily eccepta le t thereof, according
| N- et hyl car banoy hoxycar bonyl, ethoxycarbonyl,

15 toclygm byhera H?/F‘d”ﬁﬁg’g RS i no, pyrrolidinyl or
pi perazinyl; wherein R6 and R7 5 i ndependently of each
ot her may be optionally substituted on carbon by one
3. or Anmmmme of fommiulafie ok phargiageviicply aqeripblesaly thggeof, according

st R are wherRs b o R BB Pty Bl 2 PE T

w which they are attached forma bi cycllc ring sel ected
from qui nazolinyl, thieno[3,2-d]p

1 20 4.t hberwapreuad of gymulﬁ @Ry Pgmaf@ltlca accept )éie 'salt thereof, accordmg
i i
to augrzd’n%g)?[c%xgs g Bds];/ffr?éf%nxh?x ﬂ%/ FQ{écte& Ebﬁ'lﬂr[:l?bgén At pandyicdi Gﬁ‘lftbxy,
N.NYEL. gaﬂ-ml)im:ﬂpyﬁi WS@)@M}@MM ntl()ngtl carbocyclyl; wherein R may be
oGy oot e B e e 1L AR 1 ol o o
cﬂbmiﬁj n sai d bi cyclic ring may be optionally
25
5. A compound of formmula (I), or a pharmacentically acceptable salt thereof, according

to any one of claims 1-4 wherein R* is hydrogen.

6. A compound of formula (T), or a pharmaceutically acceptable salt thereof, according
30  to any one of claims 1-5 wherein:
R? is selected from Cy.galkyl; wherein R? may be optionally substituted on carbon by

one or more R'%;



10

15

20

25

30

substituted on carbon by one or nore R17; and wherein

said 5,6,7,8-tetrahydro-pyrido[4,3- d]pyrimdinyl,

5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimdinyl or 5,6,7,
W 200504 MBY dr o- pyri do[ 3,4 15 d] pyrim dinyl nmay BeI/GB2004/004784

optionally substituted on njalyrogen by a group sel ected
fromR18;, R15 is selected Tromfluoro, hydroxy,

R e e A
NV RGOSl Bibifd, M0 ALy RbRGYET TOre R 9

el n’sai erazinyl nay pe opti onal | .
N, N-(@f_@ﬂkjrlyidmdmlow o Hctemg@nlyl;b:y%afigﬂb upay ok @p’la@l@ﬁ r@?ﬁ%ﬂ on
20 R76 is selecte rom.pet. ; RIT 1s select
carbon YR O BTOR: SRLHHGEE lﬁquﬂﬁﬁwgflp{L?&ﬁg B S5Oy tat
. j : ' tH i (fed: b
muo%@%%%ﬁ%&fph@gﬂ?hb@ﬁm% Byl {éﬁy sélbtied fibsired; on carbon

R19; R187i.s selected fromacetyl; R19
i R4 ebiced Fom hydionp poC)s8fiixyky, met hoxy,

pi_pgrazi nyl,, ryoljdinyl or 25 norpholino; and
V\/r’fglr éﬁﬁ?i@édcﬁcgﬁﬁgfﬂjfﬁnyl may be optionally substituted
on nitrogen by a group selected fromR24; R20 is

selected fromnethyl; R24 is sel ctedfrlﬁmmaélg%/l'f i
7. n=9compdynd3d formela ﬁﬂa?frﬁdd@mlﬂ(@aﬁﬁjlya?&&@fﬁ% g Fat thefept, accordng

t her Ly e SNy
to sutohir sy 1 PR b S0 B B ERTRRARM ooy
wherdih FO88Ybd optichaldy fibstithiedand cadondsy one or more R'%: and R is selected
5-chl oro- - (5- et hyl - 114- pyrazol - 3-yl )-Nz-[ 1- (2-pyrid
frombayel ) propyl ] - 2, 4-pyri mi di nedianine; _ ...... VO
2005/ 049033 PCT/ GB2004/ 004784 -137-
5- br ono- N4- (5- net hyl - | H pyrazol - 3-yl ) - N2- | ]
8. 1-43empoinst offoymelegl)l rpharmgesubitalymegertabla galt thereof, according
S onaof a7 whern B is Hydroghl R ARbomiY\ibd¥hitbd €. alkyl; wherein
to any opeohclaing hyl"fbﬁf%lb% i ygr eé)?rrl Jienddram ne, e
said GitoRkOhBaHe P arRkRied Ebln ooy @afbreR'Ylahd ? {sheleBteffrind
'nyl)ethyl | -2A-pyril ni di nedi am ne;
hydr&@eyhr ono- N4- (5-net hyl -1 | {-pyrazol -3-yl)-N2-[ 1- (3-pyri di
nyl)ethyl]-2, 4-pyrimdi nedi am ne; or 5
5-brono- N4- (5-net hyl -1 Hpyrazol -3-y1)-N2-[ 1 -(2-pyridin
9. Y Aebipbin@effopilamiylonephaamhcmticallPaccépteblrpaltithiras, according
formula (1) (as depicted in claim1) selected from
to any 2Ry obclepas F%E?&‘??%Fbpr opyl - 1H pyrazol - 3-yl ) ami no] - 5-f |

R

Cr-callyl AVOC L. gyl Jantio, (N, VEE s dalik ) fuinx, bt mytkyDeamaodts i ni d
Cl_salﬂcno%cazrbéﬁy Io?ﬁ]etgx%cyclyl; 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'%;

or RS and R together with the pyrimidine bond to which they are atiached form a 6
membered carbocyclic ring or 2 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
ot heterocyclic ring may be optionally substituted on carbon by one or more RY7: 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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(2R) - 2- ({5-chl oro-4-{(3-cycl opropyl -1 H pyrazol -5-yl )am
i no) pyrimdin-2-yl} am no)-2-(4- fluorophenyl)ethanol;
&%R) 2-({ 5-chloro-4-[(3- |sopropoxy I

PRHOAGSP - 5- y1) ani no] pyri ni di n- 2-yl } ani no) - 2- PAT/GE3004/004784
f 1 uor ophenyl ) et hanol ; .
(35)-3-({5-chloro-4- [(5 cycl.lopropyl-l H pyrazol - 3-yl ) am
i noJ.pyrim di n-2- yI}am no) - 3-(

f IR Absehentsd fromyhigls, Qmﬁna%rﬁ@élkoxm N,N~(Cy.alkyl)zamino,
carbocﬁ]%??rg%%%gr%{)&v %/lr 1%1;"_0 yf ﬂe“tgfu) B ¥ I:)S\gﬂﬁérg ﬁ]&mﬁ?ﬁone or
moredF naYipriepanef saidheerotycl@Gontains an -NH- moiety that mtroge:n may be

(5 chl or 0- 6-[ (3-cycl opr.opylml H pyrazol -5-yl ) am no] -
optioga ¥ pebsyioded by 7 98P SURRAY FPR R |

1‘?
Y S I it ey
substﬁhteﬁ@nfdamd}ypdmwln)ore | ]-6-(4-methyl- pi pera2| n-

1- ve).- I nex 2 | am ne;
Zﬁi 1%5 Q‘%g opyl-ll—l—pyrazoI-S-yI)am no] -7-fl
U%ﬂqybﬂé&ai ﬁ'Qm?C%h]}kaﬁtf?lno) 2-(4- 25

fluoro et hanol

2-R{5s mieatccbfram[h(a& by@mmr@gyﬂmwmpbmdzl, g siaprei if said
hetcrﬂgij{iﬁl or b t{}er;ﬁ%/t &hrggf ﬁl'c')y be ?Pot.]oacﬂl glhbestltilte:g ba,r a group

Selecggdﬂoﬁm}a phar maceutl cally acceptable salt thereof 30

3._.A process for preparing a conmpound of formula (1)
orRE ippelesied Gom Caplly iO&E@ept able salt thereof, as

Clﬁ”ﬂ?Q&lE&e«fﬂX O@Ma&gld aims 1-12, which process

compri ses roce reaction of a pyrimdine of
formula (I1): i.. WO 2005/ 049033 PCT/ GB2004/ 004784

-138- R7 R A, wh [ L spl b .
10. gr duomirent of fompia iy o ARhHEEGRtaltyaRerbts PP RERRE Socorting
to any UnB%f Lhims ?—dv@ﬂt@rclﬁ =0or 1.

11. A compound of formula (I) (as depictéd in ¢laim 1) wherein:

A is a direct bond; '

Ring C is phenyl, thienyl, pyridyl, ﬂ]iazolyl;

R’ is selected from hydrogen, ﬁlethyl, ethyl, isoi)ropyl, -butyl, trifluoromethyl,
cyclopropylmethyl, benzyl, methoxy, ethoxy, propoxy, isopropoxy, sec-butoxy,
dimethylamino, methylthio or cyclopropyl;

R? is selected from methyl, ethyl, trifluoromethyl, hydroxymethyl, carboxymethyl,
arginomethyl, methoxymethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-
carbogyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, acetamidomethyl, 2-{V-methyl-N-
(2-methoxyethyl)aminolethyl, 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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Process b) reacting a pyrimdine of fornula (M 7 6

IT RNN-Npl N N't'" RA LI R 10 wherein L is a

dkﬁigéaceabl e group; with a conpound of formul aé{ . H
49087 C ~3)n M Process c) reacting a cofp 004{004784

formula (M)-. ............ _ WD 2005/ 049033

PCT/ GB2004/ 004784 - 139- 112&3?\1” R5, NYR2 | A C (R3)n

\Y/ d of f I VIT): RIT R
(% sl opienty e Bk, 267, gy, s,

cyendytiharar, By inf 46y Aniic, PRBSD-RG AR futibo

dme%?ﬁ%ng -\I/ﬁtlli?jrlw _peupyRindne,d%-ethyleamayhgnethexyeathongl, of
ethoxycarbonyl, Igutoxycarbonyl morpholino, pyrrolidinyl or piperazinyl;, wherein RS and R7
independently of each 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
RIS, :

or R® and R” together with the pyrimidine to which they are attached form a bicyclic
ring selected from quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, 1-
pyrazolo[3,4-d]pyrimidiny], thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 3,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido(2,3-dlpytimidinyl 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'’; and wherein said 5,6,7,8-tetrahydro-pyrido[4,3-
dlpyrimidinyl, 5,6,7,8-tetrahydro~pyrido[2,3-d]pyrimidinyl or 5,6,7,8-tetrahydro-pyrido{3,4-
dlpyrimidinyl may be optionally substituted on nitrogen by a group selected from R

RY is selected from fluoro, hydroxy, amino, ethoxy, dimethylamino, phenyl,
pyrrolidinyl, piperazinyl or morpholino; wherein R may be optionally substituted on carbon
by one or more R :;md wherein said piperazinyl may be optionally substituted on nitrogen
by a group selected from R%;

RS is selected from mefhyl;

RY7is sele:ctcd from fluoro, chloro, methyl, methoxy, ethoxy or propoxy; wherein R
may be optionally substituted on carbon by one or more RY;

R'® is selected from acetyl;

R is selected from fluoro, hydroxy, methoxy, piperazinyl, pyrrolidinyl or
morpholino; and wherein said piperazinyl may be optionally substituied 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-bromo-N*-(5 ~methy1-1H-py1-azol-3~y1)-N2-[1-(2—pyridinyl)propyl]-2,4-pyﬁmidinediamjne;
5-chloro-N*-(5-methyl-1H-pyrazol-3-yl)-N>-[1-(2-pyridinyl)propyl]-2,4-pyrimidinediamine;
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7RA RENR NYNSO RNYR A CWn 10 (VM wth
hydrazi ne; or and thereafter if necessary: i)

converting a compound of the fornula (1) into_another
WEIABAAE3 of the formul a (1); i) renoving anyCT/GB2004/004784

protecting groups; 15 iii) fgymng a pharmaceutically
acceptable salt. -140- 14. A corrpound of formula (1),

5 broma o PR R R T RAL -pyBdiny Dprogy S pgimidinediamines
'1

e —

5-chidraiie(s mﬂﬂ!ahilﬂmmi-?’oﬂhNni1-13-pﬁlmmml)ﬁhﬂ]mm:dm@mmme

s-begepr Eymegr st S0t S A Gmmas e gll b jdngiamine; or

~br§mBW (E-’lﬁﬁﬂfyl (IHLﬁyh‘a@@-Q%ﬂ} Pﬂﬁ-l[ﬁ-(ﬁ dﬁﬂg}g&@?ﬂa Bpyrimidinediamine.

cl ai ned |nanyoneofca , in"the manutfacture
of a medi canent for use in the 10 treatnent or

12. P ARERRHED gy SERE R (o buisledaiind B RATREHES

(zﬂ)til-e{zleE(BTcyal‘@prc?er&H%mlam)aaﬂﬂops—ﬂnbﬂwﬁmidﬂaryl} findded-2-(4-

manuf act ure_of a medi canent for use in the production
fluopsphgpyligthanokr ol i ferative effect. 15 18. A

SRR ARl TP RO P 5, B RO i
2,4-8ihmiiegf , as clainmed in any one of clains 1-12,
R aBE- L Elopror L AR E asésﬁiq%%‘eia%%%ﬂ}ammo) 24

fin ofzﬂ,ﬁgﬁ@%bpal conposition conprising a conpound of
rmila (1), or a pharmaceutically acceptable salt

(ZR}M{fedﬁlﬂrtaé-[(ﬁl-la@meDDHYnl BipyrankSol)agting)pyripidin2-yl} amino)-2-(4-

“l'east one pharnaceutically
ﬂuo??ﬂ@#ﬁeg?a@ tar rier, diluent or excipient for use in
(35)15"3@{Sl—éHId)IBMI—[(QItycl@f)rD-'p_?KIHCIiyiréﬁol-E-ylﬁﬁuﬂﬂpyIﬁmdm-}yl}ammo) 3-(4-

phar maceut i cal conposition conprising a conmpound
fluoropheanllNmythylpronanamgidsr maceut i cal 1y accept abl e saI t

2-({5! %ﬁfo‘fﬁ& {f%)9 Gl @l AGS o RO Sm b - [‘”('S-EEBpﬂop%%y 1H-pyrazol-3-
yl)ammo]pmm1dm-4-y1} amino)propane-1,3-diol;
2-[(5-chloro-6-[(3-cyclopropyl-1H-pyrazol-5-yl)aminoj-2- {[(18)-1-(4-flnorophenyl)ethyl]
amino }pyrimidin-4-yl)amino]propane-1,3-diol;
5-chloro-N*-(5-cyclopropyl-1H-pyrazol-3-y1)-N2-[(1S)-(4-fluoro-phenyl)-ethyl]-6-(4-methyl-
piperazin-1-yl)-pyrimidine-2,4-diamine;
(2R)-2-({4-[(5-cyclopropyl-1H-pyrazol-3-y])amino]-7-flucroquinazolin-2-yl } amino)-2-(4-
finorophenyl)ethanol; and _
2-[(5-chloro-6-[(5-cyclopropyl-1H-pyrazol-3-yl)amino]-2-{[(LR)-1-(4-fluorophenyl)-2-
hydroxyethyl]amino}pyrimidin-4-yl)aminoJpropane-1,3-diol;

or a pharmaceutically acceptable salt thereof.

13. A process for preparing a compound of formula (T) or a pharmaceutically acceptable
salt thereof, as claimed in any one of ¢laims 1-12, which process comprises of:

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



at | east one pharmaceutically acceptable carrier,
di luent or excipient for use in the treatnent or
Sro hyl axi s of cancer. 30 -141- 2 1. A pharmaceutica
W PH5¢47%5% on conpri sing a conpound of fornul a PFT/GE3P04Q04784
phar maceuti cal | y acceptabl e yggl.t thereof, as clained
in any one of clains 1-12, together with at |east one
pharmaceutical ly acceptabIeTCarrier, di | uent or
exci pient for use in the oduction 5 of an
anti-proliferative efﬁ%ct n a war m bl ooded ani nal
such as man. 22. A co ormula (1), or a
pharmaceutically accept alt thereof, as clained
in any one of clainms 1 ~MNor use in the inhibition
of Trk activity. 10 23. A Fompound of formula (1), or
a pharmaceutically accep l e It thereof, as clained
in any one of clains 1gIZ, r-use in the treatnent
or prophylaxis of cancer. 24. A conpound of fornula
(1), or a pharmaceutically a@ceptable salt thereof, as
claimed in any one of claing 1-12, for use in the
production of an anti-proljterative effect. 15 25. The
use according to clainms 164, Q0—pr(B2R wherein said
cancer is selected from oesgphageal cancer, nyel oma,
hepat ocel  ul ar, pancreatic, cervical cancer, ew ngs
tumour, neurobl astoma, kap@d)s sarcomm, ovarian

ancer, ,.breast. cancer ..col orectal .cancer, pr ate

wher 1 B aiEGRNe SRRGT bt SRl Cheni S8 B B B AR 1
small cell lung cancer EWRCLCyy small cell [ung cancer
20 (SCLO), gastric cancer, d neck cancer, rena
cancer, |ynphonma, |eukaem a,j.1.l rs of the central
and peri pheral nervous syigen1 mel anoma, fibrosarcoma
and osteosarcoma. || R!

5 (I1I)

or

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

[
N. .=
MTX R Rl
L

(Iv)
10 wherein L is a displaceable group; with a compound of formula (V)

H 2
s N.__R

e
(R,

V)

Process ¢) reacting a compound of formmla (VI):
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R,
(VD)
with a compound of formula (VII):
R'7
e LB
"NH
R
R4 I
(.RZ!D)I:l it
VD)

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 C;-salkyl group; or
Process d) reacting a compound of formula (VIII):

7 R4
RS N R’
| =
N\I,f/*N 3 0
R@,,N R?
A
(VIII)

with hydrazine; or
and thereafter if necessary:

1) converting a compound of the formula (I) inte another compound of the formula (1);
if) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.



10

15

20

25

30

- 140 -

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 (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-12, in the manufacture of 4 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 (1), 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 pharmaceutical composition comprising a compound of formula (T), ora
Pharmaceutically acceptable salt thereof, as claimed in any one of ¢claims 1-12, together with

at least one pharmaceutically acceptable carrier, diluent or excipient.

19. 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.

20. 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 pharmacentically acceptable carrier, diluent or excipient for use in the treatment

or prophylaxis of cancer.
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21. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

22. A compound of formula (1), or a pharmaceutically acceptable salt thereof, as claimed in
any one of claims 1-12, for use in the inhibition of Trk activity.

23. A compound of formula (I}, or a pharmaceutically acceptable salt thereof, as claimed in

any one of claims 1-12, for use in the treatment or prophylaxis of cancer.

24. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in
any one of claims 1-12, for use in the production of an anti-proliferative effect.

25. The use according to claims 16, 20 or 23 wherein said cancer 18 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.



