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PYRI M DI NE DERI VATI VES FOR USE AS ANTI CANCER AGENTS

The i nvention concerns certain novel pyrimdine
waleoodomedsdves, or pharmaceuti cal | yaccept abl e saPtB®HGB2006/001195

t hereof , which possess anti-tunour activity and are

accordingly useful in nethods of treatnent of the

human or ani mal body. The invention al so concerns

pr oceBSEYUIPHE PRRIVARR(FCaEPRIMSE0RS PHEI HYICER ARENES

derivatives, pharmaceutical conpositions containing

them and their use in therapeutic nethods, for exanple

IfheliRGeiBA LbACAY &3 157 (gj]f '&gﬁt JeRiatiy 61g)§1tsagﬁaceutlcally—

prevention or treatnent sol | unour
acceptatde salfs|thardef waithrpmbsesuati-msnauaactivityearidngelkécordingl@ useful in
s of |igands,

wt h fact (I G-
N R T
for the |n'12@11@%ﬁ1re bffre!pydfdih&hediativas, %h%ﬁa%gﬁi%a? ccﬁﬁﬁ;sﬁtﬂﬁﬁ cbi@hing

al throug h |nteract|on W't h
them andl glﬂlfl yse fin ﬂ‘@r@?«m meﬁhad&, dor G’XQII@}E[ mrtheé H@uﬂaﬂ)ire @ medicaments for
traneric urface. receptor.
use in OF pF oL BRI Fr s iC el Gise R s posetginal such as

man. Ki nase domain |n the intracellular region of the
b-chain and results |nF§®os phorylation of severa

thedasuhie-likesgraniistaptes (IGH) ayisicandiste of Bagndsneaptorarinding

protem?%%ﬂrig eﬁ%ﬁﬁ. g\% ki é{ﬁiﬁ;fsﬁgglé%d gﬁ%—% E%gxﬂjtt?%ﬁg:ﬂésudes that signal

througls ingera¢ tgorf with thettgqgfh asuln-like gravith ifactér racepi@r(IGF-1R), a and
e TSR LR 12 Th it ang funct o
tyrosiné @ﬁia%sél H&haid el tiah@sddiatar kgl & S1ahePSBtin ad reshl® %p%l%ghorylatmn

. The 1G~-HR (al so known as mannose 6-pho
of seveg @émﬁmﬁ )resm@s rsuking hn meﬁa@eltm@nmrml agtivatthoed vadous signalling

ot L 1 ARl R o LG B 3P

surv1v£ftfz&ﬁfor@1&t1¢)ﬁl Qmﬂ fferdAtiafibe in éai_‘ls brrelitng@nie ahEfumnstiéd SRBEIGE-1R
control avail abili t{g‘@lf circulating 1 G- and rel ease of

has beqneviewePy dssanseasl (elisaiand é@olwl@ﬁ@fee&zw% 57, 1050-1093,
f
g
domaml&d dc2g nbBhgnad ﬁﬁﬁblglene'ﬁfsémemay aeom&lbglﬂﬁta bﬂgﬁnc?ﬂaﬂ&blﬁ@/ at the cell
| G- N ar transfornmat
surface, R sbE ST O FEgOLs U edoh Spine erotrior UpEs T sepol
availabilte bfrblﬁﬁitlr?gsldﬁqﬁqd'@le%e ﬁLIGF ﬁ‘&h thAE LA be H@Hla%%g%ﬁ&%oly‘uc

from oncogene i nduced death (Harrington et
cleavagenBlipsp, otheg come@am@@he 1@@ 4Xis h@et beenl rav:tlzwn@by GelletRSolberg and

Cohen [ DRETY 1914 Ok refractory to transformation by
0

everal genes (including SV40T anti gen

ardrd i@ $dHndideaible tidence Ninkin gt IGING %Mlﬁlﬁ%:ﬂ{tﬁ esiRgadtdASformation and
wild-type cells (Sell_et al, Bi ol , 14,

the onsgisal Hggregsg(gmf tumgp@g{@%h@sd?@e@ﬂdqp@ﬁp@ ﬁg;megnajor survival factor that
protects from oncogene induced cell death (Harrington et al, EMBO J, 13, 3286-3295, 1994).

Cells lacking IGF-1R have been shown to be refractory to transformation by several different
oncogenes (including SV40T antigen and ras) that efficiently transform corresponding
wild-type cells (Sell et al., Mol. Cell Biol., 14, 3604-12, 1994). Upregulation of components
of the IGF axis has been described in various tumour cell lines and tissues, particularly
tumours of the breast (Surmacz, Journal of Mammary Gland Biology & Neoplasia, 5, 95-105,
2000), prostate (Djavan et al, World J. Urol., 19, 225-233, 2001, and O’Brien et al, Urology,



10

15

20

25

30

of the | GF axis has been described in various tunour
cell lines and tissues, particularly tunours of the
whe@aave3(sSur macz, Journal of Manmary d and Bi oP@OD%B2006/001195
&Neopl asi a, 5, 95-105, 2000), prostate (D avan et al,
Wrld J. Uol, 19, 225-233; 2001, and O Brien et al,
Urol ogy, 58, 1-7, 2001) and colon (Guo et al,
58, 1-G:2001 pent erlad 68y etk G astiveiredd08;, 10992)01- 1@08Vf993¢|%nversely,

o TR T
etal, mer)’AHIﬁﬂ&iry%ﬁhg @Yolé%%r@ Rt)e?ﬁld@za 8, 858?4 %0012 %%)e are a growing

There are a gfow ng nu epl dem ol ogi ca
numbgr of lepisigmiele gisalswatlies llmmmcmgsdd(aﬁc(lmmg HGF eémectea@ti lra:tlo of

ror-1%b b b e B S n 508 gl B B0,
2000)"MDiasgefedabseahSRld a3 infHctte TGF ssd@Nals ih st él{éett J}f%umour cell
onset of tunour cell proliferation (Lamm a

proliferpiqns gpgn and @Qﬁ@éfoméhilc@gaesﬁsl880307lw8 F«Fsm@‘teeal €uncer
Mez‘asakea Gangey 3&@ 3 %"qu{é{ P f rflogclafgt? agggg59§4%165 3460,

‘ovanni
2000)2000) 10 Several in vitro and in vivo strat egi es have
% t he proof of grlnm pal that inhibition of
UL YO R g e straresiss hivreproyidad therreef oftrswetppliat

1nh1b1fi’<5}ijoﬂ TGH- PR &b R YVl klte%%fﬁ\é‘ﬁogrgeg ?ﬁéﬁt@ﬁd@é?ﬁlﬂblts tumour cell

neutralizing antibodies
growtls AThegsmelugs 34utrall@91® gntidodies @fmebioki gabuckeRts., dds 5531 -5534,

N 8- 199
1994) ESOUSE Rl kool Btinp GRS posb vl Coteeadies Maathab b doas).
triple- Héhx ﬂBhﬁﬁlg di¥gbhuclésrids (IBghinslaldder H 5P%514’Zz§ Sé&d ééi%h

nti sense MRNA (Nakanura et al, Cancer Res.
5854-3458. ¥¥Y). antie mse@aiﬁNAdhﬁah@nmraWéghﬁaveen&qse|§907®-765 2000) and

o ST TR T o AE T T

Antlsemﬁe d>1(§6nh&eetx¢ﬁs dast shownakat 1hl$1bitﬂ)nl JTAGEL IFOBx [2EssARQBIDS S
s i.n,vivo (Resnicoff et al, Cancer Res., 55,

incucti g} SpOsigEis KO o RBIOBEGH f ket Reco Shaits-3669, 1995) and
have béagﬁlﬁérpﬁlft(t nfah (ﬁlasmc%rfp& -al/PYBE. ASS A5 4 De&Y RBES40 Aﬁ 54816,

However, 'noné o €se appfoac
1999). .H;ovpea/ier,m@ue af tfy:smpmmheswe pﬁmculaﬁg attrmvmuh@frezrmbﬂrof major
SOlldtl?I%'OLllrd te%m)ur di sease. Since increased | GF signalling
n%f’ &4ted in the grow h and survival of tunour

C&hb@meﬁﬁ%dﬁtﬂtﬁgm 1 nh i HEACTHI 1R %ﬁ’g‘gh bRY §ir¥8af & tBmour

inhibition of the IG—-IR tyrosine k e domain IS an
cells, ang blogkinglGH-1 R dprgtipnisgn wwprsh thie, inhibitonaefiticse}GE-IR tysosine kinase

h 5
domang%?nann R%’dp‘#é&e%%é? ﬁ&\@hﬁﬁg tb él‘fela Cean S e{fgyglotanfim wvo ptudies with the

use of Jamiriaothegative IGBIIRE varidh@siort this, MEpAHLLIRY, APl nfitdtRn in the
i.ch bl ocks receptor tyrosine k|nase act|V|ty has

ATPb earyigs blogks 1 TeREIPISYEAsHICHgnasE aeitydeas Ipreyed wifkctive in
preven(siﬁ glirﬂg?lﬁtceﬁ |grovMB| (Kuﬁ:ﬁ le} al, ﬁo‘i”. | Gellt Elol.],' 59 ,5 ISJ9§91%’06,1 ﬁ)%% ‘Several

pieces of evidence imply that normal cells are less susceptible to apoptosis caused by
inhibition of IGF signalling, indicating that a therapeutic margin is possible with such
treatment (Baserga, Trends Biotechnol., 14, 150-2, 1996).

There are few reports of selective IGF-1R tyrosine kinase inhibitors. Parrizas et al,
described tyrphostins that had some efficacy in vitro and in vivo (Parrizas et al.,

Endocrinology, 138:1427-33 (1997)). These compounds were of modest potency and |
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pi eces of evidence inply that normal cells are |ess
susceptible to apoptosis caused by inhibition of |G
W@ 2@anabd3dng, indicating that a therapeutic marBCTGB2006/001195

possible with such 30 treatnent (Baserga, Trends

Bi ot echnoL, 14, 150-2, 4896). There are few reports of

selective G-I R tyrosine kinase inhibitors. Parrizas
selectigity @er titaaailinbeceptort PhidisIncnisaviehiascrited hsterrmrﬁf-aﬁ'ylaﬂeas witich

vitro and in vivo (Parrizas et al Endocriénol 0g

have selegivity pyer3gsylingigegpiors -bﬁgg(gel&yrﬁgg%td@%]: eellsfin %H)elg still modest
(Pubh#ﬂg{i ?Eefl nageﬂﬁi ﬁ?@ﬁ&ﬁio\lﬂ N, W /5&&%5) NG drfls ﬁﬁ)‘é%?gc%s

escrlbe eteroary -aryl ureas |ch
pyrazohmpyensdihe compoungd (kuewn andYP-AENERE P wirish suepqriadgnayhibit IGE-

TR TR S RO A
descnl{gﬁ\@ﬂéﬁ}ﬁllleﬁ‘)‘kﬁl &’ér%h@&eﬁ Wged?ﬁé BEPR RV EIhEkRaSeinEMIBAUWEsilcanu

known as NVP- AEVWb ich is reported to inhibit
etal., O@mgmmﬁﬁo%&ﬁ%&d%@éb a(ld;a\rventaﬁ@h saribed crglicalrea degivatives and

their u ﬁ&gﬁ%%@@%ﬁlﬁg&%&)ﬁﬁbﬁt\c}% j“g(é 2@@%’@7@%9{ Ileg(Fe{dt yr osi ne

KA i Enall I Ndevbial hsti-{VER i ah GBdtieseire 8dported eoecierecRor signalling
7854-62 2004)) and Aventjs _have descrl bed cyclic ur ea
and shenwipkihition o tapeprgreyth in saimpd madels (Robxy ¢l -n £l GaceRes- 11:
_ t 0 7R0N5 al
20631000 B Bl RO TRA B SAIAT (R0B} ClpuseR¥EiR e . Cancer,
113: 31;6@8\&006)1@1%1@1&9% alnidmict Rexny, 63f SOTHBH20§8HDWt h i n

Iiain dogisa s BURRGIr Bithe 7t Eo%gignt B 3 gubsipted angino

group ﬁ@@%iGF ﬁ@%‘r%ﬁﬁe 8inadd mhib'i‘tb &a]otlv @feedescﬂgea in W@'O%ﬂ)48133

and ‘Mal oney et al es., 63: 3-83
Compw@@m yhichyhd nHrgRereatdny ¢fihe Avise sshisieent tfnrem mrt af ladeerocyclic
tﬁﬁ 1§) al tions by a substituted am no group having
nngarFéE B'?8Fosi ne kinase inhibitory activity are
dwEr02/66065i discVé2ed §a0 48138 pyrGRdTpPloAnil® substithied Pytiledine

nitrogen atomof the am no substituent forns part of a
derivathgsdiape potaie kinepringitdtonnectiyity cyspedaly Vonb/ ot EEE urora-2 and

g]ycog%h%?ﬁtﬁ%@?qﬁa 9%( ?é §j 'an YA fort ﬂﬁ%glggﬁ%én%ﬂ&%gcancer

eriva ave protein itory
d1abetmd:nldvﬁklzlya1mes paseak! ’yha&)mpdmmbs; disclssanifhae csulasnmtah aimmo

s B ED SHASEEE Ati ha Je BE 0 b

compobthdd i RER TheHiBERRStom RE tHeMAY %tl%ﬁ?fdﬁ%@?m@ r e h&erocychc
substituted am no substituent at the posi tion of

ring. pyrimdine ring but again there is no discl osure of
ounds .in . he.n

CRRRAT R e PP B BN b ol il AR shycogen
synthaBY kindely (GSKE3) mﬁbﬁb&&labwl@ohnmwwmmm@sdﬁm ofahd pEsmidine ring is

havi ng Aurora-2 and gl ycogen
substituted by an N-linked heterocyc icring are disclosed generically in WO 02/22601, WO
02/22602, WO 02/22603, WO 02/22604, WO 02/22605, WO 02/22606, WO 02/22607 and
WO 02/22608. There is no disclosure of a compound in which the N-linked heterocyclic ring
is itself substituted by an isoxazolyl group, which isoxazolyl group is substituted by a
substituted 5- or 6-membered heteroaromatic ring.

WO 01/60816 discloses that certain substituted pyrimidine derivatives have protein

kinase inhibitory activity. There is no disclosure in WO 01/60816 of pyrimidine derivatives



synt hase ki nase-3 (GSK-3) inhibitory activity in which
the 2-position of the pyrimdine ring is substituted
whgooanodset i nked heterocyclic ring are di scl 0seBCT/GB2006/001195
generically in WD 02/22601, WO 02/22602, WD 02/ 22603,
WO 02/ 22604, WO 02/ 226054-\/\0 02/ 22606, WD 02/22607 and
WO 02/ 22608. There is no disclosure of a conpound in
having\m pyﬂazdﬂbxbarhi-nloi snkseudne iethe dyedsitionronte pgrimidied fing and a N-linked
bst.i tut an isaxazolyl group, which isoxazolyl
pyrrolj %Bng'%“ %?P?WB‘E 8 e PyRididgeingut ed 5- or 6- nenber ed

hgﬁﬁﬁlgﬁé@ﬁ%{ﬂu‘anfe' d%ﬁvatwes% QQ&&%CH‘)%B%@SO(Z@@I WO

certain substituted pyrimdine derrvatives
2004/Q56g 86, WQ(ZQQ&&SOWQWM W(Q Q0G94 8366 ybut Tiheg ef thesertocuments describe

[ 6 _of
5 pyrimigR I A Eoiivieg Neporiauryi i et deptitionen die minidine
ring, vﬂn&oﬁ rié1Rineing 1 @ts§ly Edllﬁhﬂitétﬁbf b BoRd1A % Nl WhRd 1soxazolyl
yrrolidine ring at the 2-position on e pyrimdine

group iﬁ w@stltst?éﬁ/uatsubﬁautpsl Pr A einrrenlsed lweéi«trpwremaac engal so

05 P0E8H2 el enfartshot RikEe C Planagovoosaony

dlscloadars (canmntpsndﬁdmds ddrevapiyed ariddthéie usteini m@idlatﬁ% iha@¥inAtkedrowth factor
01 nked pyrrolidine ring at the 2-position on the
1 receBtWP 4 ne’ ring, which pyrrolidine ring is itself
suRtdvE Hb® ol @5 d V4 cﬁxgﬁ% i
gr oupa IS substitute Q%y %llését {pg}g@%& - msﬁ%wat gpntain
a 2-(ishgazet-6ai poerolidnsli- yigromtzbe)B#p@émbﬁ on (thmp)enmdtneon@i wherein

tent. a CT/ (B2004/ 004307) di scl oses
ssoxazB Bl iy SRR B B R FRE G BRAOF RS PF et THic TnE, possess
potentmﬁduh@bmfw:uk/ﬂlﬁ UWlﬂ'mht %ﬁhﬁfg@%ﬁpl‘y&ﬁ&t@ﬁe élorﬁﬁ‘&fﬁBE @fsclosed in the

activity. W have now found that certain sel ect
15 presenjinygptiest P%WSE Rhameeclosisplastia ey Ph]aftb}’c‘oml%mﬁmmffect on a single

bldog% ] %1%9%%@@1% ob%Il %’géﬁ)%trtﬁ%%hﬁe nd |X H’é(% v%%ra&%hm?’%&%ff%qt Ry way of
1nh1b1mom«§f IGF- BRubsbsitekiagsehytigitpubst i tuted 5- or 6- menbered
ter arorrs\%lc ring, Eossess pot ent anti -t unour
£5Qpsling to Yfirsh aEReCtTLhe Hyeridon. thsrg suaridedha corapgymdrad formula
. disclosed in the present invention possess
@: : =S :
phar macol ogi cal activity only by virtue of an effect
on a single biological progess, it is believed that
t he conpounds provide an anti-tunour effect by way of
i nhibition of |G- IR gﬂo& ne kinase activity.
According to aqu af, the invention, there is

provi ded a gd of f (I): wherei 0y Rl -i-s.
selected fr | Asopropyl and
cyclopropyl; R2 is sel{*ct e’ f r oy hydPogen and
hal ogeno;
07 N
\
N=L
20 Q
wherein:

R is selected from methyl, ethyl, isopropyl and cyclopropyl;

R? js selected from hydrogen and halogeno;

R? is selected from hydrogen, hydroxy and halogeno, or from a (C1-C6)alkyl, (C2-
25 Ce6)alkenyl, (C2-C6)alkynyl, (C1-C6)alkoxy, (C1-C6)alkylcarbonyl, (C1-Cé6)alkoxycarbonyl,
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R3 is selected from hydrogen, hydroxy and hal ogeno, or
froma (d-C6)al kyl, (C2- Co6)al kenyl, (C2-C6)al kynyl,
w@ aosaysat koxy, (C -C6)al kyl carbonyl PCT/GB2006/001195
(d - Co6) al koxycar bonyl , am no, (d -C6)al kyl am no,
di - [ (Cl1- C6) al kyl ] ami no, - §€3- C8) cycl oal kyl ami no,
car banoyl, (d -C6)al kyl car banoyl
amino AiC1 CE)atk@Bnainks ydi}[ (ET-Dayadiyy] ] anmi £ GIBADS )¢ yd iRl amindR3@b&oyl,

VRIS Chor T e
NR>*JAORH SdufBNRsss |H3T3ls delected 8 :@%@E@J@ﬁﬁ%‘g tog @ﬁb@%l%&fgcgroup,

5. Fing conprising at |east one ring heter selecte
R™ is ¢ satwraiidton@npspiclicodey frem Gamdmberel neteacycR3tng soraptiging sdeast one

one TS R SV B i R A B8 crogen

and (C¢a@IPalkgi,ng at | east one ring heteroatom sel ected from
ni trogen, oxygen and sulfur, each of which groups or
rardy 9 aistthratedRporRpycliveS-optt-oambeieddeissedyclic Bug bymprisng at least

one ring o0 o B Rbel AR B B R el 6l eyt
4 oy ] A o
substitiit e e SSElATAT 401G L b Syt I Dalkoxy(C1-
C6)a1kgli31_(d[j %@_)ac%)sg(ggﬁdg%ké&, %d; iﬁkg{g’x??tég}lb%eﬂﬁﬂﬁ’-[@l—
C4)alkgidyigll kayaye.antony(Cl-Caalkalmnihg, di-Q(CICEY ik ]acsnd) amiyd(C1-

coudh iy TnRIRHTOCEERRR w1 Enso R faphordl Lomofi
C6)alkaRycattoanh ¥hainae!, g@pm@)alkgéﬁﬁ%ﬁs@éﬁﬁﬁcm%ﬁm@%&yl, (C1-
el ected from hydrogen and (C - )al kyl and els

C6)alk§]§l]1i@0@dcﬁ}38?ﬁl%l foayl, @b—@ﬁb@}éylwlﬁ(lﬂt (@ -Ch)aldoxgylgemup, ;
d i C.303d 4,y 5 4 .6- 7-
atane iy BB NSNS Syt s B BetaRATEE

Co)alkererRiatio salecal omedClliCo Kyt 6@@1‘:1%6}31%0&? Rréupdosalidibthied

a{ﬁ/%iof whi ch substituents may be optionall )
monocyeiifst-i Fured- 9y /Sanksredwing whash ung mawmwmailonc@wn@qe one or

more heaiPor S4RSed fdmin r@géi o@fﬁeé alE %ﬁ.g,?%l oglvgﬁ&gsg%g@thé s may

ring conprising at e ring m ecte
be optipnaliy substrtogd by cnx pymorall -€d)allun, hyainek ywdreyeingrQhps; S
stiduted by one or nore substituents independentl
DR Prasars eelsrafRyead e compenyaink by Qe rpeleroatom
selecte@® frowhhied géiflox nd¥bifand (C - C6) al koxy groups may be
opt i onal fgy ,Substituted by one or nore substituents

i2nd spherrie R liysubstitated b one oritegk suteiuehtsdndepetrehtig eclosted from
or-ca i SR GEHLUPRTER e CRAIRS: srows

may be(dptioffl] pdubstiyited HyGie G8 htyre bikatitiehts independently selected from (C1-
d - C6) al koxycar bonyl, (d -C6)al kyl carbonyl
C4)alk @h@@gﬁmq( ARSI Bsiseny apdh EHInosemetSH)) oxo, halogeno, nitro, cyano,

-NR*R®, 2hBbR{, Hyafdid 2t deLbe)alkenyl, (C3-C8)cycloalkyl, (C1-C6)alkoxycarbonyl,
(C1-Cé6)alkylcarbonyl, (C2-C6)alkanoylamino, phenylcarbonyl, -S(0)y(C1-C6)alkyl,
-C(O)NR’R’ and -SO,NR®R?, wherein R, R®, RS, R7, R® and R? are each independently
selected from hydrogen and (C1-C6)alkyl, or R* and R® orR®and R7, or R® and R®, when
taken together with the nitrogen atom to which they are attached, may each independently

form a saturated heterocyclic ring and nis 0, 1 or 2,
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-C(O NR6R7 and - SO2NR8R9, wherein R4, R5, R6, R7, R8
and RO are each independently selected from hydrogen
w@rae(1a43016) al kyl , or R4 and R5, or R6 and R7,POT/GB3006/001195
and R9, when t aken together with the nitrogen atomto
whi ch they are attached,~6ray each i ndependently forma
saturated heterocyclic ring and nis 0, 1 or 2,and
mwhnemrgnysammtai sdnoorbicyiak optically bepisilanial dxo &ekibso
or 2 oxo or thioxo substituents; or a
Subsmﬂﬁ%tts’rraceutl cal | y-acceptabl e salt thereof, provided

t&agﬁaﬁg&g I ) is not: 5-chloro-2-{
Sp ?ret %@%gﬁe@m ESPB“.%B%M 5-yl]pyrrolidin-I-y

prov1qed}haatf(eszonmohydofﬂpymaz@) wngt:yl am no) pyri m di ne;

sohlofs 3 Gt fuh R SRRy PP g i 51T EE et i

pyrazcﬁ Mlma&% Withidikedi ne;
S-4-(5-e I-IH-pyrazoI 3-ylam no)-2-[ 2-[ 3- (2- et hoxyp

S-5-chjprodk- 824 § -BiexoPyisl- 1yl bsorpesiliSeyl ymyud}rpymlhﬂdﬁmmhyl 1H-

pyraz(ﬁ: razr{&l%% an no) - 2-[ 2-[ 3- (2- met hoxypyri d- 3-yl )i sox
S-4- (Saez:lnjrl 1F-pytakply3-ytantidd 2-12- Y3—[23Mfet}mx?py’tﬁi B—yl)lsoxazol 5-yl]é)yrrohd1n—
5-cycl opropyl -1 H pyrazol ani no) - 2- [ 2-
“YI]PY‘FfBiféﬂﬁfyrl d- 3-yl )i soxazol -5- vyl j pyrrol i di n-
S-4- (slmath}pm &bn&yla?nﬁ)oyb'[ﬁ 1194 hethd b IN A3 -y1)isoxazol-5-

H pyraz
yl]Pyr{O:l’ld{rBl-(YpremMmqépyr azi n-2-yl)isoxazol - 5- vyl

S-4-(SIElop By P st B R )P [3-(2-methoxypyrid-3-yDisoxazol-5-
yllpyridiiis 22 byidmdier no) 2- [ 2-{3- (3- net hoxypyr azm 2-
)i soxazol - rrolldln | -yl] pyrimdine;
S-6-chiprg- Wr@h@lb’l ng pmq@i/ no)-2-[2-{3- 8-methoxypyrazm-2—yl)isoxazol-S—
no) - 2- [2 {3- (3- hydr oxypyrazi n- 2-
yl}pyrﬂfliﬂi %&lﬁﬂﬁ&ﬂ%ﬂ I pyrrolidin- |-yl]pyrimdine;
S-6- m&-pﬁe]mrﬁi h—)(ﬁ-ﬂﬂ&tlﬁ)ﬂ 1r1-‘E~1pW;aholL3 ylamino)-2-[2-{3- (3—meth0xypyrazm 2-

| am no) [ 2-{3-(3-nethoxypyrazin-2-yl)is
yl)1sow«§lz%yﬁgyrr9 l%yplyylﬂ@mr@ﬂm yl ] pyri m di ne;

S- 6—m§p§(§/1;ﬁg(;zjg3(§ érfe;t/ﬂ(yﬁ 18- E%ﬁla%&l -3- y]{agmz%) 2n£2 3 %/—Bycrlrgﬁlwr%zm- _
yl)lsoxgxqiz%[yl}5yrrylhd1}1ﬂyylﬂmlnmidmet yl ] pyri m di ne;
S-6-m%ﬁy‘f-s%&eﬂﬁg}?émrﬁa%i:%ylﬁ@ér{%:z(&,2.-iﬁeemmmgm@:wm@zol-s-
yl}pyreotidzRl yBlpydinidiRy; r ol i di n-1 -yl [ pyri m di ne;
S-6-methyl-4-(5-ethyl-1H-pyrazol-3-ylamino)-2-[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-
yl}pyrrolidin-1-yl]pyrimidine;
S-6-chloro-4-(5-ethyl-1H-pyrazol-3-ylamino)-2-[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-
yl}pyrrolidin-1-yl]pyrimidine;
S-6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yljpyrimidine;
S-5-fluoro-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3-yl Jisoxazol-
5-yl]pyrrolidin-1-yl]pyrimidine;
S~5—fluoro—4-(5-ethy1—1H—pyrazol-3-ylamino)—2~[2~[3-(2~methoxypyrid—3~y1)isoxazol-5—
ylIpyrrolidin-1-yllpyrimidine;
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S-6- net hyl - 4- (5- met hyl - |
H pyrazol - 3-yl am no) - 2-[ 2-[ 3- (2- met hoxypyri d- 3-yl )i sox
W@2@bAB630Y | | pyrrolidin-1-yl]pyrimdine; PCT/GB2006/001195
S-5-fl uoro-4-(5-cycl opropyl -1
H pyr azol - 3-yl ani no) - 2-{2~[ 3- (2- met hoxypyri d-3-yl )i sox
azol - 5-yl]pyrrolidin-I-yl]pyrimdine;
S-6- (Z-Sy&'oﬁdlétﬁkb@*)Al ((55melihbyllHprrazol-3-ylannno) 2-[2-[3-(2-methoxypyrid-3-
[ 3- (2- met hoxypyrid-3-yl)isox
yl)lsoxa%éﬁ ﬂJPYﬂO}16W1= é’ﬂpﬂlinﬁlqm‘iﬂl ] pyrim dine;

S-6-ch rcg ffé(gz g%/lggl%?yggnﬁ %ﬁzg‘ﬂ?%gfﬁ%%gigl[ﬁ (g)fz(—);nethoxarpgndﬁ -yDisoxazol-

5-yllpwtolidenkg¥pyrbidihd; pyrrol i di n-1 -yl ] pyri m di ne;

S- 6-chloF%4((g eﬁg?ﬂ@é 9%(%18% gﬁ%g%%tgg&p -met%oxypy%d?gpyﬂlsoxazoig

lp didiga: 1 -yl 1 pyrimidi ne;
yl]pyrr'éhéﬁln y ?ﬂf]é}gi 4- (nErSé et hyl -1 H-pyrazol -3-ylam no)-2-[2-[3-(2

(
5-6- <2momm@w>f4d<53cmqprsmaszy@zol 3-ylamino)-2-[2-[3-(2-methoxypyrid-3-

| di
yl)1soxéz<1% i ?8&&7%‘9’%8&%{“ n%SI 2§CI opr opy! -
S-5- ﬂuHrd)W(@-Zﬂchﬁ - @?iiaﬂ@l)?s ?I}aﬁrﬂn&)& (Zf3red-hepRypyird-3-yl)isoxazol-5-

yl )i soxazol - pyrr ol | din-1-yl]pyrimdine,

yl]pyrrsh@nfll MBPW(@» met hyl -

S-6- (2'?1'2'9%65(2&9 ’ﬁ%py 5?&(}}1 ggg i Qﬁ A d| ng%xm InfiRybyigex
ylisox@zd-5- ﬂiﬁwﬂﬂldmybtyh]tpymmdné 5 et hyl -

s-6-mef B urigtrde Ebp g %Vf?ﬂpﬁér{% K B¥lneSsByrazin2-

yl)lsox%&—ilglt}ﬁyﬂrolfdlﬁﬁ ﬂ)ﬁiln%ﬂﬂﬁﬁﬁw | B pyrazol - 3-yl ani no) - 2- [ 2

net hoxypyrazi n-
S- 6-m911pb1®18m(4&ﬁ5313ﬂ15 ;/H}myazodrﬁr)darmn@a}r[Pp(@r@ﬁh@thweypyrazma -yDisoxazol-

p |n04(5 et hyl -1 H pyrazol - 3-yl am no) - 2-[ 2-{
5'Y1}P§Eff?1§{r$,étﬂﬁ§’ A1 n-2-yl )i soxazol - 5-yl

S-6-ch}d?b!f4[ Lm@thw 1H—g}y}z&)ﬂ _B Yl £hiRe)-2-[2-[3-(2-methoxypyrid-3-yl)isoxazol-5- -
Ioro 4- (5- et hyl - IH-pyrazoI 3-ylam no)-2-[2-[ 3-(
yl]pynghﬁ@thwﬂpwmd@wsoyl )i soxazol -

S—6-méjpé81¥r{or9|¢ ?ihﬁI-hgyl%}%% Isﬁl%&%g)%ﬁgzol (33hydfoxr%pa/r%zn&2 Pls{oxazol-
5- yl}p?rréls?dlﬂ-)ldyllpw]mdml n-2-yl )i soxazol -

B L] B AL os, Accordlng. 108 seeand
fonnuﬁfa)fagﬁg'ﬁlllle@ 4bble %egg{l ned above wherein: Rl is

se ected fromnethyl, ethyl, isopropyl and
cBrbis splecipy fromRaethyl, sty dsaptorfyl end eycdomgeyd; and

hﬁi 398284 from hydrogen and halogeno;

R? is selected from hydrogen, hydroxy and halogeno, or from a (C1-C6)alkyl, (C2-
C6)alkenyl, (C2-C6)alkynyl, (C1-C6)alkoxy, (C1-C6)alkylcarbonyl, (C1-C6)alkoxycarbonyl,
amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, (C3-C8)cycloalkylamino, carbamoyl,
(C1-C6)alkylcarbamoyl, di-[(C1-C6)alkyl]carbamoyl, -C(O)R™, -NHR™, -SR* or
NR*C(O)R* group, wherein R*is selected from a (C1-C6)alkyl or (C1-C6)alkoxy group,
R is a saturated monocyclic 4-, 5- or 6-membered heterocyclic ring comprising at least one
ring heteroatom selected from nitrogen, oxygen and sulfur and R is selected from hydrogen
and (C1-C6)alkyl,



10

15

20

25

30

R3 is selected from hydrogen, hydroxy and hal ogeno, or
froma (d-C)alkyl, (C2- Co6)al kenyl, (C2-C6)al kynyl,
w@ Bosesat koxy, (C -C )al kyl carbonyl, (O -C  PCT/GB2006/001195
)aI koxycar bonyl , am no, (d -C6)alkyl am no,
-[(d -C6) al kyl ] ani no,- 8§ €3- C8) cycl oal kyl ami no,

car barmoyl , (d -C6)al kyl car banoyl

dnlr-R[3(1Q s%)a&ﬂkﬂddo@ﬁdlbﬁmyl@maﬁb@)a&iﬁbmmcmﬂ%ng cdBRREsimT at least
C(O.R3a rou wherein R3a is selected froma

one nne@etemt%m@lpcteﬁi oe ikogen, ReygegRdalimaD i s a

ALEAYRdh g&ﬂlg%{:hhgs WithinR> Bhy B Sﬁﬁ{mﬁﬂg‘? glda%%@&mé & more

ring conprisi ast Jone 1 ng het erbat om sel ect ed
substitdentsnindependerely, sek@xgegémm(ﬂlﬁﬂ)dlklyl @HldCRBbkaxy, Edl-e6iaddbxy(Cl-

conyb oL E BISICTE Syt B Baci piiaty i oSy Y1 e

C4)alk9HHBJl | Sjafls] aBind, Q@iICGBQlﬁ ahﬁﬂo |%E1[§10@6}am VERI@Ed, Qehifd(m

trogen, oxygen and fur, each of which groups or

Cﬁ)alkls/] ﬁ@‘s—G@alhylhmR@(W%kﬂpm Eiﬁ?éf(F@balkMB@mnD(ﬁb@Wkﬂn@l-

covusfly T PARERERS B SERERIGRL L 4oL e ARSI S

C6)alk§ﬂ110q5)1acmﬂéy(s@lfoﬁ:ﬁ) @ kosyalkylallHgan@ 1-Ogytiexyyl, an

alkanot s ugr@%)m@%a)ﬂggp%ﬂ% reip %3[1@&‘1%%]8; Igh%,l})jdggﬁeﬁ&nd (C1-

c&ak@f‘&%ﬁ lso%@fd t]*f?ﬁgr% g( %@9@ g%/@]nt@% ég_xy SRR, kYA saturated

monoc@fjad -k éx e & boMmphemimacdangywhick Ghg @&y @pkgmaﬂarobmml)%b one or

di-[(d - | kyl b
more hel@réa&%ry%l%%ﬂ?gcﬁ%@]e %ga/tgogaego x3@§§1 3{1(& wcltg& |wrh1%t§ub§1tuents may
be optiBhal<aBeliedd) ok baneyd am-09)axa Lwydr&l(y%%%)y%@gﬂaass .

wherein R3d i S selected from hydrogen and
() islaidy lor Graerpeed keteropromasig rfngmn@mgade)aal qnymn@rheteroatom

al kox a saturated nonocyclic 3-
SeleCteg%m%m@ §en 012&5&] #Dsg fg% ring, which ring may

Qiihﬁlvﬂ{b@élh ' ¢oamEiiteddieoner or fde sﬁl@hﬂfeﬁﬁhﬁcﬁ@eﬁcﬁnﬂ@tsel@cted from
from nitrogen, oxygﬁen and su

(C1-Coalkst pdEH SOk b éeithst P%WB%CNCéL?E@%ﬁéi/ltﬁ"édcégp@ﬁ]é‘%}’ groups
may b%?ﬁtg)_nr%@r%er egllteﬁiyl%y oV REY. s%stﬂ&%nﬁ%ﬁi{@éﬂl&%lehﬁd?m?n

eroaronatic ring COnprisin
(halogamee amimg hpdrbry amt oiflueedeethel), Halagenoitiragyao, sXRIRH carboxy,

o N e MR, T A T A e

(C2- c@aﬂ(aﬁé%‘la&ﬁlbabﬂ%%méa{b%h&h esgaf (81200 ac@mw |andt®b NR8R9
a6 Qxy gr oyps ha e optionally substituted by
whereipRe, BY, RroRa K ubd R taree lndﬁpep@mde elegted Eoachyskogangmd (C1-

C6)alk&g|06 gﬁg c{rﬁl@ %hc anog%@yz}{iazgswil%% aggr %ngt&lle%\}v gh the nitrogen

atom t¢ %1(93&)1@}‘ ke ythched, @a@é&)ﬂﬁﬂ%h&}fﬂy form a saturated heterocychc ring
(d - %al koxycar bonyl ) al kyl car bonyl ,
and n is 821 @6¥al kanoy! ani no, phenyl car bonyl ,

a%(i(&lﬂe%}h a@ gzﬁbxléyéd moﬂc%lli\lﬁ%g oﬁ%aﬂ%% BP2 oxo or thioxo

substituents;

or a pharmaceutically-acceptable salt thereof.

According to a third aspect of the invention, there is provided a compound of formula
(I) (or a pharmaceutically-acceptable salt thereof) as defined above, provided that when Q!
carries a substituent at an ortho-position relative to the point of attachment of the ring Q’ to

the isoxazolyl group, the substituent is not hydroxy or methoxy.
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wherein R4, R5, R6, R7, R8 and R9 are each
i ndependently sel ected from hydrogen and (d -

w@gjoalibeh7 or R4 and R5, or R6 and R7, or R8 apdI/R82006/001195
when taken together with the nitrogen atomto which
they are attached, may <€heh independently forma
saturated heterocyclic ring and nis 0, 1 or 2, and
wcemelhﬁg @nyfoafth dspced thohoeyidn, cheré m@rmﬂémm adrhiyoundaf $ormula

0X0 Or thioxo substituents;

M (or %W&%&E@%ﬁ?%%‘é@éﬁﬁ Shreoth s Qerined rbge: PiyidsAdnaidhe o

ention, there is provided a
substm?enE B q: é@ﬁ@%rcﬁ(&l% li"rs‘eltl;xd}\({'
mndnameeﬁiaanaﬂl lupleac obptvaid mdsateld the¢erenfalkyd’s wiief iseglchlone or

s con 005 SIS LR R Ch St 6 8 SHISL O ot
isoprogfl aﬁchf%rtthﬁgl @A weveh geferR¥avioliydivihatdkyltddbups Yhat i ‘Wespyl” are

i"s not hydfoxy or methoxy.According to a fourth aspect
specifioforttheestiaighsrehpioryersiorepdy iagd pﬁf@vn@édo mndeG ey herached-chain alkyl

groups{sﬁc[é}n%slo‘flio(pléépﬁe pre sggch F%%l?eub 2 oc\% &%i%hvee?st@ﬁlnﬁys % 6C1 -C6)alkyl

group I5d8Finh bk si0Bar@Bn ht‘@nﬂ@ﬁclﬁd&dg acyhy0y ethyd hpxapyl, lisopkdpys, tert-
speci fication, unless otherw se indicated, the

butyl, n-heyl, n-hgpshangiBe ik olﬁ%fet?PC?SrfchﬁJoﬂﬁ%lk}éﬁ will i pisgood
[

accordglg jﬁtogééaglr%%fall Sh I@g grgiﬁl%}%)t}%ﬁﬂ 33 t rllla@fnﬁﬁgvl\lg \Ezlgérjﬁsfour carbon
atoms.r ef erences to individual alkyl groups such as "pr opyl

are ecific for, the straight-chain ver |ono «

L b Eians cOnYemgn OrRiEars DG EReae My oL Ry g b s “(C1-
C6)alk§k‘§3*‘hrﬁ3 éCUQ‘%)ﬁlQQ}W”' wﬂél@uﬁd%rfe' ¢t ih @6mbi8tion, will be understood to

branched-chain version only. A (C-C )alkyl group has

refer tf ¢tmm@ebta®cls¢ckd@m greumdmm frero lond ingjx rastikpm onestoHppr, carbon

woms iRy anl 3D Bben el Bty Y propfe f0bho R ana

butoxynder st ood accordingly to mean a straight or branched

chaln aﬂ?ﬁ mpi ety having fromone to four carb
kanyl oo incBe e heth siraighpshagsandPranghed chain alkenyl

groups%%@ﬁrg'(%rh %&?‘ﬁ? f(lg( %51;b8?§ a;?ﬂlxs sucthgﬁa %’?%r&@r?yl’ gﬁgllae{niﬁ%l}( 2-enyl.

en use
Snmlaﬂ;b,l‘d)‘i‘(ﬁl&t@@)lalkymyll”lgrdn@ 1ncidéesshcxblm skrdightrobbi@rantl braiched dwin alkynyl

hed ch havi f i
A O T E
Tl (U R B sy BlRkKy la’swﬁ@ﬁ {]&H}’alo&t&%}éomgﬁﬁﬂ&%k‘efers toa

i sopropoxy and  but oxy. "(C2-C6) al kenyl roup
saturatee alicyg&s nisgethi havingifght th@:ﬁh:atp Iﬁléllﬁ dallbm n@nédmg fizdlpdes, for example,
cyclopgcg)élﬁ c&glog t%&} pc‘?/c %ﬁ Yl ?lg Ex)écrk clsolh t&f”l? ere%e%qg ‘(C3-

C6)cycloalkyl” will be understood accordmgly to mean a saturated alicyclic moiety having
from three to six carbon atoms, representative examples of which are listed above.

As used herein, the term “halogeno” includes fluoro, chloro, bromo and iodo.

The term “optionally substituted” is used herein to indicate optional substitution by the
group or groups specified at any suitable available position.

A “heteroatom” is a nitrogen, sulfur or oxygen atom. Where rings include nitrogen
atoms, these may be substituted as necessary to fulfil the bonding requirements of nitrogen or
they may be linked to the rest of the structure by way of the nitrogen atom. Nitrogen atoms

may also be in the form of N-oxides. Sulfur atoms may be in the form of S, S(O) or SO..
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Simlarly, a "(C2-C6)al kynyl" group includes both

strai ght chain and branched chai n al kynyl groups
whawienge3dT om two to si x carbon atoms, such as BCTGBI06/001195

2-propynyl and but-2-ynyl. The term

"(C3-C8) cycl oal kyl ", wheW used al one or in

conbination; refers to a saturated alicyclic noiety

hSwitable \faﬂwfdnfthe @eharicandibils caefedantoabons inghdeithsske lsd&ﬁlx below.

for cycl I ycl obut yl, cyclo enty
cgé}lﬁﬁ& G, E?t %PWRQ Eendt isiac saturaged rpegocycfw 3-,4-,5-,
6-
cERBH b, R S S
from nitzggsenoxygemend swhrd maaboc\yehcewagrmmanmfg 3M4; &6 ar’katoms (that is
i e AR S S5 S s iR B S5 .45 6
7 atom$ @B iviheohadt laasseHesk |a'h'éte€&1t01h Selb&8d /1 AtBed ok%yn%ﬁ%ulfur
optional substitution the grou groups” speci fi ed
When ghe “spiprased mapgcyche i, I‘%tﬁle6 195 § PP ereﬁﬂhEeW&Cb amgilayi aptionally
V\here ri |,,ncI ude
comprie OhE EEAER L 200 S5 AT PEFLS AR IEA
heterod;yzthf: uinfj the héterdegelit rigg suobly @reMisSireah ofk té Age (Fof Exdoli@Y, from
the rest. of the structure by of

rqﬁé be |inked ﬁlg Way

one to flifee. OF PRO YW A NGiFoRF RS Biderrnderihselrgieddrems nifEogen; etygen and
Ifur.f O Y

sulfur. ﬁ]@k(x@d)‘pegifleé &Qﬁg\ms?gkblé gét\e;ig’)tc 1?% m?}ﬁléé g%rhg‘? of B3k linked.

Exampl@sdfpfcsmt@blqa edtenateddnomocabloy®, 4ﬂ G’r Uﬁd er 7hosebased ca)rbcbcychc rmgs

UM AT TR N T TN e

sultablasﬂ&fﬁw rﬁdndcarﬁl% 33i,6h, 6-idrg- rﬁﬁﬁbé}&i hét@ﬁJc MiCPRRThA8de oxiranyl,
or nore heteroatons selected from ni rogen, oxygen

one
azetldlaw@jd%m&ftﬂowwé Egpidydithianyl, m@wmhtoaatmangl hiomorpholinyl,

pyrrohﬁm&[) D np at o ﬁ@;ﬁh ylaﬂlrh %l%o?ﬁé ff%ra@&gl%ﬁlpr%hgglajmcﬁ%pyranyl

and pq&razdlnyl 5parﬁcuiar137 azdtidins1,gfyrotitialg], @Ipehﬁﬁ@l BePhbisnyd,
ero ected fromnitro %en and sul fur.
tetrah tet ych’pg}(réay ﬁgﬁ@ggﬁ:ﬁqqy A s;zgura ol hetgocyglic ring that

bears 1761“23(5312%&%05(6 B6bsti Wn@shnﬁ% ggrect o %DBé Qrbi?cok) r&IdRY ji se

one or nore heteroatons fromni ogen bxygen
2-thioxppgrrelidifiyly 2- Ovislrmdhmlehrqd y&:thiaxoithitgzolidineyl N2 ogomipariding,

25@10%9@%@}#@)?@ ¥ﬁ]§ont ai ogpgg&élgﬁéﬁg?rrbé{lgr exanpl e,

| Neepdioenid for REY @ﬁérf—‘ﬂ! if & yAMurhibd BBy HYUISN ogﬁ%embered
sul fur. Unless specified otherw se, the heterocyclic

heterogyclgTing goBRIisAE Bolsassong ring beferpatamn Rfé@ptecEf«amlEgg@tt oxygen and
o 944 KBRS SRS SRR 5t e cxampte

of whictyart dibtatl wbovecycl opent yl, cycl ohexyl and cycl ohept yI
?farrglbg:s f suitable saturated nonocyclic 3-,
sy W&?o% drisdy éatvr@teﬂlm@@cqu Rrge %mpmberyd
hetero@}éﬁé hﬁga Egﬂn?nghgéﬂ,@g{% y’Oflé {‘1%1 g ?ﬁ%ﬁﬁ'ﬁra’ﬁqn? Fﬁ@c@{ﬁ/ %I‘BI;IS‘IH%F# %f Syeen and

sulfur” p$ @bttﬁmcmglic ringwahddoinigdiveyolr sixmbrgiahs, rrylbresentatlve examples of

which gr%tlirsteg% (r“%‘ uranyl, tetrahydropyranyl

A suitable value for Q' the “5- or 6-membered heteroaromatic ring comprising at least
one ring heteroatom selected from nitrogen, oxygen and sulfur”, is a fully unsaturated,
aromatic monocyclic ring containing five or six atoms of which at least one is a heteroatom

selected from nitrogen, oxygen and sulfur, which ring may, unless otherwise specified, be
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and pi perazinyl (particularly azetidinyl,
pyrrolidinyl, piperidinyl, norpholinyl,
w0 edosasar of ur anyl , tetrahydropyranyl and pi pePEwiGBR005/001195
A saturated heterocyclic ring that bears 1 or 2 oxo or
t hi oxo substituents may,1¥er exanple, be
2-oxopyrrolidinyl, 2-thioxopyrrolidinyl,
carbonoraxwogendaked.i Partiphlarl 2 -thé b-0ord-metddzrdihdienydromatic ring may
.2-oxopi peridipyl, 2,5-di oxopyrrolidinyl,
contain fIgmTG,e #feﬁrc@zmlaplﬁygmaronﬁ,%ﬂa%%ﬁvep%frﬂwav Rgteroagoms
indepeRHidiRRER NI fiftfosB? Q)x%ﬁgaddts I3r, aExa‘n?@é%r S Reh heteroaromatic
' nonocyclic 4-, 5- Or 6- ereg het erocyclic ring
rings iodngy pygidyly imidazelyt tisaxarolyl, pyrahelyk foat, pyragelybqtyeidatingln
._.nitrogen ygen, and [fur’ is.a heterocycligc rin
pyrimigdisid 29RO RG HBEOI, Brond, oxidjazpihgsolfiaayh Wiazofy, teliizolyl and
thienyl €pr esent ati ve exanpl es of which are |isted above. A

sui tabl e val.ue for R3 whep it %s a "saturated o
ey and B, onR® i o RS andhBY Earaa sireted ihaigrocyclic ring, the
| Sj I 4 B seléec f r-om 9
onty hEOTRLIE KR s 581 RS 00 REASP AR RTBIUSRUT, HER e
are atteohpd.alThe sgurhicd eRfoc3cc fihg i @tlefly & 856 L bk Aths@bered ring,
exanpl es of which are }isteqd abgve, A suitabl g val ue

including thepitipgen atgm tgwhach R nddt Rd OR Bt @b RBr-@iidt i28d R qgp attached.
SRR R o 852l SRS PR LA Pt Pl
pyrimidinergaoupcis atianhed id nat quategnissdnbanely tige Firineidore gowp @tattached to
..of which. | east..one is. a heter.oatom ected from _
the nitfeey Biofin e D ER iR ud P bR OF P E5US e Garotidine
ring. Ot herwi se specified, becarbon or nitrogen |inked.
Particularly, the 5- or 6-nenbered heteroaromatic ring

niyitablsritalilen Tarragnod e substivents hetein, Eotsnpmple the G oaeps @' to

12 B, 3c0% 3d 3Qr . . i nde ently.
R™ R R oeReakt thi mior [ roeh S8k *iie' LOTREPE St e of
for halsg@io: het er oar omat i ¢ ri nghiotd)chlee® bytho ayd iodbjri dazol yl

i soxazaol yl, pyrazolyl, furyl, pyrazinyl, pyridazinyl,
for (Ch{oratesdi nyl , pyrrol yI, tmﬁt%‘)ﬂo‘ft YL pr@ie&gbﬂomqpyl, t;c_r_t-but%ll, n-pentyl
oxadi azol yl , |soth|azoléhdngkéggolyl, tetrazolyl and
, or ’

thienyl. Wiere R4 and R and R7, or R8 and R9

for (C2-66imlleenght ur at ed het er ooymylljisopropenyl, atiwl amdlbpt-2-enyl;

Leroatom present is the nitrogen afomto which R4

for (CHFHTHEMNE, Ro and R7. of KBS AT} SLacHat: The

for (Cﬁ%%ﬂll@d}@?j het erocyclic mhdiBodySetRbeY, rcHkY, i%]{l‘bpoﬁf and%butoxy;
or 7-nmenbered ring, including the nitrogen atomto

for (Clhfoiky(@hEoRBkoxy: R6 amdh@E@methoxRemathdx Rehexye ethoxymethoxy,
attached. For the avoidance of an oubt the nitrogen
atomin the pyrrolidi ne%rr(i)pr?éy’tngﬁll\?%y g‘#?‘ﬁé%ﬁﬁ%%i ne

for (CpOB)HdkdxS/(@L-Cagdied: i S notmeilisdyeiettiys aflcthaaeei, dthexymethyl,
pyrimdine group is attached to the nitrogen atomin
the pyrrolidine ring vi oroxp@ethylanddmteryngthliH gr oup

for tri-{ @ 1LEHRY &R di ne trimethylsilyl, triethylsilyl, dimethyl-ethylsilyl and
methyl-diethylsilyl;

for (C1-C6)alkylthio: methylthio, ethylthio and propylthio;

for (C1-C6)alkylamino: methylamino, ethylamino, propylamino,
isopropylamino and butylamino;

for di-[(C1-C6)alkyl]amino: dimethylamino, diethylamino, N-ethyl-

N-methylamino and diisopropylamino;
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ring. Suitable values for any of the substituents
herein, for exanple the 'R groups (Rl to R12 , R3a,
WOR3ws/1083067 R3d or R3e) or for various groups WCHGB2@6/001195
QL group include:- for hal ogeno: fluoro, chloro, brono
and iodo; for (A-C b)ad®4: nethyl, ethyl, propyl,
i sopropyl, tert-butyl, n-pentyl and n-hexyl; for
for am{re2CC&)GRAlkelny| : Vi nyl , iaaopsogRly kmimkihyl, aﬁﬁﬂopropyl and
but - 2-enyl; for (C2- CB)aIkynyI et hynyl , 2-propynyl
and but-2-ynyl; for (d g1y ‘%ﬂxy nethoxy, et hoxy,

d
for (CI(lCC]%iEﬂ C:G);lanﬁrﬁ)@@I B9atk O6§5lan n%ﬂﬁﬁénémﬁ%%;hrye,tIﬁf(:)t%(l;l,anunoethyl,

I kox al koxy
met hoxyet hoxy, et hoxymenmkylamimopppyl; eetylaxiypomethyl,
but oxynet hoxy; for (d - | kox

- C6) al kyl :
met hoxynet hyl , net hoxyef %Hﬂgf)%/{éﬁyw@pggl)ﬂmnomethyl

propoxynet hyl and but oxy hﬂ)\yﬁarmnoethyl and butylaminomethyl;
fortri-[(dAd-CG)alkyl]lsilyl trimethylsilyl,
for d1-[(€i1é€®§ g}]mn,o((al- Vel et ﬁyiemyﬂzymnamdthyl dlmethylarmnoethyl,

nmet hyl - di et hyl si |yl ; for C6) al. k net i 0,
ethylthio and pr opyI t hi 0] I{l%yl b&ésl’a#]f’?gwg‘m’ CB% Bhl
met hyl am no, ethyl am nOdldﬂlﬁ}ﬂMﬂ@Hﬂh@Dddﬂ%ﬂﬁ&hﬁﬂﬁ@m MRethyl-

and butyl am no; for C6) al kyl ] am no:
di met hyl anmi no, di et hyl aé{ ﬁl?thmﬁ?lle yNMretdhy| ani no

and diisopropyl am no;fo
awnnonethgl amnoethylIN oproﬁgﬁ%g %yéﬁpﬁg%@ymPnnoahyl
for (C¥- 636)3(11@1c@691541 kyl ami no( Clmdﬂ@)ladrkqﬂyl antestlarbearyil Flﬁﬁp)ﬂbatbonyl and

nmet hyl am noet hyl , net hyl am nopr I et hyl am nonet hyl ,
et hyl am noet hyl , propyl nhﬁtﬁfg?ﬁ{})’

i c1| s:e basbmaet hyl  and phutodaih Bt veafbBhyl, bonyl
or € {y(negxy%) Ryl ] i no( A haty k&mt Yoarbeliy’, propoxycarbony
d| met hyl am nonet hyl , di ﬁ@dtﬁ}ﬂl@ﬁvmﬁwb’l

for (C ldbﬁfa%}ﬂ I'am no ﬁw 5 d |OI Ie? #y%gﬁﬁmﬁ ’,—N*ﬁlt-hgh‘?{hamoyl and

N- et hyl am nonet hyl , N Q_I-bwpy]carbamoyl;
for di-[(C1-C6)alkyl]carbamoyl: N,N-dimethylcarbamoyl, N-ethyl-
N-methylcarbamoyl and N,N-diethylcarbamoyl;

for (C3-C8)cycloalkyl: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl;

for (C3-C8)cycloalkylamino: cyclopropylamino, cyclobutylamino,
cyclopentylamino, cyclohexylamino and
cycloheptylamino;

for (C1-C6)alkanoyl: formyl, acetyl, propionyl, butyryl and isobuyryl;

for (C2-Cé6)alkanoylamino: acetamido and propionamido;

for (C1-Cé6)alkylsulfonyl: methylsulfonyl and ethylsulfonyl; and

for (C1-C6)alkylsulfinyl: methylsulfinyl and ethylsulfinyl.

Where the compounds according to the invention contain one or more asymimetrically
substituted carbon atoms, the invention includes all stereoisomers, including enantiomers and
diastereomers, and mixtures including racemic mixtures thereof.

Thus, it is to be understood that, insofar as certain of the compounds of formula (I)

defined above may exist in optically active or racemic forms by virtue of one or more
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N- et hyl am nonmet hyl and di i sopropyl am noet hyl; for
(d -C6) al kyl carbonyl : net hyl car bonyl , ethyl carbonyl ,
w@e@pstbasar bonyl and tert-butyl carbonyl; for PCT/GB2006/001195
(d - Co6) al koxycar bonyl : et hoxycar bonyl ,
et hoxycar bonyl , propoxyddrbonyl and
tert-butoxycarbonyl; for (d -C6)alkyl carbanoyl :
asymmeridREMeh eesrha tmyinyedioatigtbda i asdgfinition any such optically active or

S TR T
formula{g'glglrl&y ae&ﬁ%lh Eég%?g%é é;)g//llfr?l'idiﬁ@ﬁﬁgt) By ??fﬂ@ii&ﬁﬁé ting carbon atom

opr opy cycl openty cycl ohexyl and
attached yetheliephyolyl gronp.(Te B8)ay vivealidytrneimpasses all such stereoisomers

nving SR BRSPS R i 251 SR e e
(28) iseh@k K b QVurth 106 Hé lund @S@BbY khat B @B @S of Hitay cyhpands (R,S)
I sobuyryl; for (C2-C6)al kanoyl am no: acetam do_ and

denotepargpicelsame gllol;acqsmic TGt oghEe ki) and @ﬁwqte p}@tquggpqrénm the
an Wl . - ' -
s GOERESDITI 0 0 B MR Bt o

scalemRCEhENNTE niRiukd) &vliersie B kéaddmicanikaira comteind R andrSeenantiomers in any

~asymmetrically substituted carhon .. the i i
relativg propeigiess and a &C@W&o@%‘% Fentang E $1 E%algme? a0
o hEPL B BRI o B2 R L B e Tyt i
chemistgrwell knavén infthe etnfooexmsploby synthesisfr¢m)optiedllyasti vapeving

e Py G5 B8 P B Bk BT SRRy avicun
enantiorit€ ﬂ&ih? Bnb R be8ured (dft AAEREENOEdaaft @RymiStie:iBrd Edition: author J
opticall'y active or racem c form which possesses the
Marchalgﬂgfv@ 10 10Med witeble prapedyrs ipvepd Yasdarmaationy g diasiRmHG
. 0 ormul.a (I ' ent ) i di )
s S e AL P B 8y PSR O Brion
for exdnijfe b§ @K@ixfﬁtc}’%rlalgfyo Uﬁthe Theteprorsenind themnleavage of the auxiliary
~enconpasses all such stereaoi havi t Vi
specics o3 G40 LEYe FSTIQEAEIBOUR PORYISAIEN 195 heSERT

taboralg e B & Rl KB LE 20 chi ral “compounds. (R, 9

die iwodl @stocieyurslestadi thatpinsofacasmiedtaim ofttog eonpravinds pRporank 1)
definec(l g%ovdeenqg}tl gxigtr}g tz?ur‘c]grputnjico’[%err;lg,'thel Hw'érrl]t?on includes in its definition any such
tautomeric form which possesses the above-mentioned activity. Thus, the invention relates to
all tautomeric forms of the compounds of formula (I) which inhibit IGF-1R tyrosine kinase
activity in a human or animal. For example, the compounds of the invention may exist in the

following alternative tautomeric forms (I’) and (I'"):
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15

absence of (R'S), (R or (S) in the nane it is to be
understood that the nane refers to any scalemc or
WO awe/aom Xt ure, wherein a scal emic m xture chOl/&@Ba®6BI1195
and S enantionmers in any relative proportions and a
racem ¢ mixture containsl®R-and S enantionmers in the
rati o 50:50. The synthesis of optically active forns
may be carried out by standgfd techniques of organic
chem stry well known in thejart, for exanple by
synthesi s from gpijic IR '%ﬁ]starting materi als or
i Q

by resolution,of /a r Racemat es may be
separated i nBo T Vi usi ng known

procedures (cf. O bdlani stry: 3rd
Edi ti on: author J Marcid pages 10 0 107). A suitable
procedure involves formation of digstereoneri

ic material with a
ion, for exanple

derivatives by reaction of the ra
chiral auxiliary, followed by seRara
by chromat ography, of the diasterg rs and then

cl eavage of the auxiliary/|species. Singlarly, the
above-nmentioned activity y be eval uated using the
standard | aboratory technijgues referred to
hereinafter. It is also to’be understood that, insofar
as certain of the conpounds of fornula (I) defined
above may exist in tautomerigafornms, the invention
includes in its definitpRgn aﬁy such tautoneric form
whi ch possesses thg alove \\ioned activity. Thus,

the invention relateiNto aJjl t&utoneric forns of the
conmpounds of Iﬂbrn%//g) ich )i nhjb4 1 G-I R tyrosine
Kinase activity in™a h K~ ant . kor exanple, the

conpounds of the inventibon may exi ¥n the foll ow ng
alternative tautoneric forns (1') and (1"):1t ?g to be
understood that certain conpounds of\ formula (1) may
exi st in solvated as well as unsoQvatysd forns such as,
for exanple, hydrated fornms. It is,to/be understood
that the invention enconpasses all “such~n$ol vated forns
which inhibit 1G-I1R tyrosine kinase acfivity in a

hit 50 be unddktded thak tertfin 818 foudnds BEIOHHARS %} ﬁhﬁ? ekiBBih solvated as
certain _conpounds of formula (1) may exhi bi

well aggisghvaieg AP sugh as.tirmexample. ndmirdifermse it éntodsswderstopd that the
el RS A0 Lot o QUGS 083k
in a hungntoneninmlent i on may be provi ded as

ticall t abl. Its. Suitabl
b B Fiect e 035G R GRR eSBuptigs ohlariwis Gumay saibi
polymit?éﬁﬁn@ﬁn@fhaﬁih% 3hvenBiBh hcotfHlabsel Ml sEAAIIPINE lvﬁx‘?&i iﬂgﬁrbitqa%F-lR

_alkaline earth netal salt for exanple calcium
tyrosingdéieee peiivityam abogrnior agimahe salt for exanpl e

t-xiet hyl am ne r phal i ne, i V~nmethyl pi per.i di ne, :
e GE R PR R oL St RS o Rt B B PR maceutically-
acceptd¥le 3416i Benavlt phintlaasitiRallPhcceptable salts include base salts such as an

alkali metal salt for example sodium, an alkaline earth metal salt for example calcium or

magnesium, an organic amine salt for example triethylamine, morpholine,
N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, N,N-dibenzylethylamine or
amino acids for example lysine. In another aspect, where the compound is sufficiently basic,
suitable salts include acid addition salts such as methanesulfonate, fumarate, hydrochloride,

hydrobromide, citrate, maleate and salts formed with phosphoric and sulfuric acid.
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am no acids for exanple lysine. In another aspect,
where the conpound is sufficiently basic, suitable
w@ adoba0d3nt| ude acid addition salts such as PCT/GB2006/001195
nmet hanesul fonate, fumarate, hydrochl oride,
hydrobromi de, citrate, mhieate and salts formed with
phosphoric and sul furic acid.ln one aspect of the
| Inveretaspeet ofiths iveatioe avaitalgle fvalue Rir R 'Sis mesting) ethyitdydopedpyl,
. L.sopro , rticularl thyl or ethyl, nore
pamc‘ﬁ%&ﬁ“@%i\?q %}ﬁﬂa{nﬂﬁ Pm’ﬁléﬂg&b’fnﬁ@’ﬂ aspect of the
| RVARBEHeP Bspedt otWhd RRERionah Yeitdb® v {]o§ R 1|?1¥{hlypér cyclopropyl.
gf;fl opropyl. In another aspect of the |1nvent on, "a
i angihiee aspattud theomvetiang a syitdbdepyabpe/for Rl s cywéopaspdct  of
the inventi .a suitable value for_R2 is hydrogen,
g G b s Bt A RutirdlF v o g Bip B cBIRGD of Fuore,
particldii0f hefro@sRgehlopd. the invention, a suitable value for
R2 is hydrogen. In one aspect of the ig?venti on, R3is

sk angthstaspeeiaf Wyinvention, ayetable/vaduerdfon R dlevsivogenr from
- . - - I I -
PR AATH mb PRILTDA ,L es 4fo,
from a)(@11k@6)alkiyh ¢C2-di6)dlkéild QERaC KKl a, (©1-C6faBkoxy, (C1-

al kyl car banoyl ,

CORIIGRY G S By 1 € BRHGIRS. -0y FOBIS D (65- - Sria

C8)cy@bAKPamiREEHbBmBRA (G - Vbt oA
)C}l;%b sa?lﬁ rat égﬁlggrﬁ@)’/ S:(Fflsg@ ,)’fﬁ@l%gb%)lrﬁ&% %@%g&g&ﬁﬁﬁ]@pﬁ%l,
C(O)RnetNHERC et S8t rogp, odrepsin & hig adC1+@@slkybgreup andR™ is a saturated

het er oat om sel ect rom nitrogen, .axygen and sul fur,
monocgPheh 808 Bt himsty cneeogrghy gt ratpae 2 hetetoatom
selectedgt@h QRpogkh, Oxlybétlarcyiiiut, Y RS i94 sdt@ark PERCHEIRDS- or 6-membered

het er oat om sel ected from nitrogen and oxygen. Each of

heterogyelis §in§ p@@@gsi@g ag }eg@@nmgihﬁte@tmyelg@e@ pomongbgen and oxygen. |

i . J | € t
Each PR3 B E B es Dt TR ot o TR Ry s ot By or
example are qr@ve (araduatly orefbutistih@htsandependently selected from (C1-C6)alkyl,

c1-chiial b TR G gk RS Rl
T L
C6)alkylihmas) alkoky t-&ithakyll (Cla)dinmxytarbémll; carbamoyl, (C1-

< c&m@@«%‘é@f, E@ﬁ’g{ﬁ%g@g @8@%}&@%@, (Cl6)alkanoyl, an

alkanoflakaf® yloa L NR §)CYONR > MiRach RECL R3gctah 8081 My dRSsknl d (C1-
sel ect gd romdgydrogen and (d - Co6)al kyl and els
Colalkybnsd e ds Jelastaddrqra (CHIEDREW] ar(CL&6)adbpay Rxp, orasaprated
- B Sat |r o] ] 3-, .4-. 5- or G- nenbered
monocfics * 81 3L FMARRREM oy woy ppinaly FERRRSE fpe.or more
heterodieme sdedtedomalitogendof ygemand bil0gety sPige sebsdtu@tisimidy be

optiongBritiaRspe 6 e RbPETTHo A iS) BEHUady opaCl-
o B 0t SR by g 3o
bears loptd exvedubstituents.

In another aspect of the invention, R? is selected from hydrogen, hydroxy or halogeno,
or from a (C1-C4)alkyl, (C2-C4)alkenyl, (C2-C4)alkynyl, (C1-C3)alkoxy, amino, (C1-
C3)alkylamino, di-[(C1-C3)alkyl]lamino, (C3-C6)cycloalkylamino, carbamoyl, (C1-
C3)alkylcarbamoyl, di-[(C1-C3)alkyl]carbamoyl, —C(O)R3b, NHR® or -SR* group, wherein
R™is a (C1-C3)alkyl group and R* is a saturated monocyclic 4-, 5- or 6-membered
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bears 1 or 2 oxo substituents. In another aspect of

the invention, R3 is selected from hydrogen, hydroxy
worotkabageno, or froma (Cd-C4)al kyl, (C2-C4) ab&QEGBRY06/001195

(C2-C4) al kynyl , (Cl - C3) al koxy, am no, (d -

C3) al kyl ami no, -[ (O -®-al kyl ] ani no,

(C3-C6) cycl oal kyI am no, carbanmoyl, (d -

heterocs&)lalrkljgl coarpoiaimgek Jeasti onk (g h@ﬁ:) @dtkml skleaiel afmyhl,trogen oxygen and
b or -SR3a group, wherein R3a is

If C&( s
sultur, ogR"ds ﬁ?tRWedﬁBQfﬁyﬁl%S I@? -pgm e@ﬂ@ﬁ@&?@@‘%ﬁ%@%ﬁﬂ%ng at least
one nrfé’hetéoat@ﬁl L1RATES R RS ?*e};(éée q E?r LG { r%b@% Flings within

23 I"east one ring heteroatom se
R” map kg getionatlst sgbdtituted bp pneR@r mereasubsﬁtuerﬂ!; adldafined aly@x!el, in fmrticular

by o R TS i B bt TR S b ot

from (Eam)axkf/t (€ S€3041RGH3E (OT-C3hAMESk YW1 81 3)al R E@JY LCBSlkox y(CL-
optionally substituted by one or nore su tltuent

C3)alkgey.i rdegeapdweronyniritroromaeih s amjno (fél@ﬁ)aibylmrfoom [(c1-

c3)a1k§ﬁglggle 5 a@!ri]}fq(gﬁséé% ¥1p§£r{3 %;(1(@?/ @;‘i@ BL UG8 3)alicylthio,

(Cl Ci)@kyﬁﬁ)fahkloé@ll CBYalkandylahk @Kyﬁ@la@b%ré@/ﬁ N(R3d)C(O)R3e wherein

s eﬁch%% E}é{?&pn aﬁaﬁhgfa@y Ny 9%; Eéﬁgt@%fm@ia_{q@@alkﬂ or
(C1- Cf(»%ﬁk@ é%&d@”bf‘@saﬂiﬁleﬁ%&% C\féi?gg% ké}’ & ?Iﬂé améled ring, which ring

( al kyl car banoyl
may oftinalty yemnkyiseseriefaymydre hétﬁfoa@ﬁ)sadeﬂm[ml)from altrogen, oxygen and sulfur,

l, k N wh
B I (TR T EY. R EC THC—
two, pattEat ¢ end)r(OM@2)alkht, g?’dr@'xy}éf cﬁno(gg)uggs)ﬁéfgks@ﬁﬁ‘atgﬁ fMoBocyclic
or a,saturated nonocyclic’ 3-,
ring withind> apkipesily basgs W%ﬁb’@ﬁl@mﬂ ly conprise one or rmr e

1608, Q0T hOR R8s PR St bt
or fronsalb@l{léll)ilkyl by2- @nﬁlkdhmeCE-déﬂ‘)ﬂky@yiadmL@3ﬁﬂ©x?rarﬁﬂ‘i’@ (C1-

caangRiind 4N cahiy éﬁgw%?%%aﬁéwcéoaﬁ FYigiior bR, (C1-
C3)a1k91%1‘b‘ﬁﬁ1%51 Hl-?@f é3)%1F1§,ﬁearBhﬁ¥l§{é ke | &h SR*ARBES Wwherein

he Trven IS se r dm hydr ogen,

R¥is at(ﬁjrﬁi)}alkyd gtraipagd RS isarsafuraind mo(nél:ycﬁé)ﬁla,l Jyk 6-membered

hetero gpc rci:4 ?é}i?l??%/lgg{?ﬁs tgpg fltlg:%néé%ﬁa} % ?lj%ﬁﬁ? hgr?lxmtrogerrrll Q}?ygen and
1f 6{533 (09 eyahednkoros H&% £8! L
S &) al'kyl car banoyl - d fe T(a rgg?g‘?fk@ﬁtgé’rc %éﬁo@“g comprising at least

one nng(lg@@'cpgg@n selrFiRad rogy mtrgmngimm(g@n V\Bmhe)fnheme graups ar rings within

ma}(lg @Qﬁ&%&bsg{ e}g&% m 5%y% Stli ratcggpr%f %Vﬁdngﬁmcular

by one Ioe aste (foeexange hﬁd G O Q.ﬁbsﬁﬂieﬁ@tlﬁ&péﬁ&ﬁﬁﬂﬂlsélégﬁ@ from cyano,
s a saturated nonocyclic

1 R F S dhome G e o (¢ SO ChEB alkoxy,
halogel%‘ %ﬁlﬂf@&? ﬁlzﬁslgfdgx?% Sﬁ?ﬁ%?@dcgmﬁ'}ﬁﬁr oc%ﬁ[ﬁC?'&)ﬁI%%?a%no
armno(@@t(ﬂﬂnkklyl yabatmewl, (Olﬁ)ﬁkyloarbarﬁbylmﬁ(ﬁmlsﬂthﬁwQ(l‘llS as
CanSRIASE @3 aaRo A a1famoHamino group -NRC(OR® wherein R is
selected from hydrogen and (C1-C3)alkyl and R*® is selected from a (C1-C3)alkyl or (C1-
C3)alkoxy group, or a saturated monocyclic 3-, 4-, 5- or 6-membered ring, which ring may
optionally comprise one or more heteroatoms selected from nitrogen, oxygen and sulfur, any

of which substituents may be optionally substituted by one or more (for example one or two,
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by one or nore (for exanple one or two) substituents
i ndependently sel ected fromcyano, (d -C3)alkyl,
w¢ BosBpat koxy, (C -C3)al koxy(d -C3)al kyl, PCT/GB2006/001195
(d -C3)al koxy(d - C3) al koxy, hal ogeno, hydroxy,
trifluoronethyl, am no,-1f& - C3)al kyl ani no,
i -[(d-C3)al kyl ] am no, am no(Cd -C3)al kyl, carbanoyl,

particu(e@y—dﬁ&) @(tkm&ﬂkﬂilam&)xy GrQyakSy@ufsy | Ahy eatufatdd-monocyclic ring

G3) al kylsulfonyl (d -C3) al kanoyl, an al kanoyl am no
within & eghonalyfsansd( orBstif@litei n R3d | s sel ected from

t
DAHEAgEF L e P e B By one o
more (fooeaa@yiple] ene3two 4t thrds; paticiarie nheorty o, mvge pmfamdlarly D)

aobsin Y BB B B Bl PSR R Brgnony, 1
C6)a1k¥54@§1(@1—é65§ﬁ&)k gﬁ?h%s Hﬁrhoka§etﬁ&ty) QP alshitraistPbhédycBE30Y-, 5, 6- or

one or nore exanpl e” one 'or two, particulaiiy one)

7-membeled CRy gkkmble 4yt éx@r omemparsd) graupsich Ang meytoptenadly comprise

one o FRREENEafetd ALl eI SRR by AR Bt RSBl

cyclohb)tyl | Syrfolastylf pip&etlinyTRdiok@ys W phélidye, detb%ydﬁﬁfuﬂthym}r e
(for exanple, one, two or three, particularly one or

piperagigd). nor e particularly one) substituents independently

e h§§&x§1das§a§tmf8% mgﬁ oﬂ)%’lf/li(( g“}/%éégft i i@ﬁbéggﬁ% BE substituted by

one or metré oy et dvaply,) oneror &wes giadticalaely oneh a@utuentsandedeenﬂy selected

from (G141 ey LTIt PEREon g drt Sp ey - cghipp (G4

C6)a1k9ra%nﬁ<5 aﬁ@al [((h@tc%)mmﬂﬁméeé@ac;aﬁﬁa&a BrdL{dIRIEN-, 9XBIENT-
sul fur (such as”cycl opentyl, cycl ohexyl,

membwd (fok ﬁxﬁrmlb 4- 15 {ferqr -mgmberidpsingywhichroing feslyi apyionally comprise

fura erazin t her aspect
one or gt ARV BT RiRte o pRERF N b el od Ty e
Stub@bihbtipEctf (R vertiond RE, whe it Q@@Iﬂi@dlt@ted@ﬁﬁy B stibsEtuted by
particularly one) substituents independently sel ected

one or fResA(forPxampley gag or tye) subsjtaentdingdepadiende sriccted demx(1-
f I
om0 RN A M e LB, 470580 e o
exampk 3 3-maemiered)ring; whizhivmgenay( dpionethpomhprige-gne®r mde heteroatoms
- menber ed
selecteg (BB ARGER: GRS B DA oD BEPBIPP DB IS HgS R SBg LN

substltﬂfégbil%é%[“m&@c?ﬂﬁg é)saSPeCt of the invention, RS,
when’it is substitute ? substituted by one or

nioragothen aspe«tanfph@mvgmtmnowhc caruips a sebstintent that is a saturated

dent/
monoca/n]gc g-y g- ?J - - b?rgil Lf{gr RRATR g:/ é‘ﬁ% aflé,. x7y em ere&é'}/ngo P?Vthh
ring m4y Bﬁﬁk’ﬁﬂ[l?‘éoﬁfpﬁ%e @ﬁf@csmh&e heBromoraesdeied frog, mﬁﬂ@gdﬁhoiylgﬁg and

may optionally conprise one or nopre heteroatons
sulfur,dbataiRaueierably eorepIEge Aoy aitch optenatly) pug or tyigyadditional

hetero%hl% Qelﬁ&gﬁ tfﬂoh‘r’ﬁ%ﬁer{;r%Xy&% a?lﬁtshﬂ&"?‘lli'&f example, the saturated

monocyclic 3-, 4-, 5-, 6- or 7-membered ring substituent on R® may be pyrrolidine.

In another aspect of the invention, when R® carries a substituent that is a saturated
monocyclic 3-, 4-, 5-, 6- or 7-membered ring, which ring may optionally comprise one or
more heteroatoms selected from nitrogen, oxygen and sulfur, that ring preferably comprises
no heteroatoms. For example, the saturated monocyclic 3-, 4-, 5-, 6- or 7-membered ring

substituent on R? may be cyclopropyl. The saturated monocyclic 3-, 4-, 5-, 6- or 7-membered
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substituted by one or nore cyano groups. In another
aspect of the invention, when R3 carries a substituent
WO b@b/106807 sat ur at ed nonocyclic 3-, A-, 5-, 6-PCI/GB2006/001195
7-menmbered (for exanple 4-, 5-, 6- or 7-nenbered)
ring, which ring may optl%ﬁally conprise one or nore
het eroat ons sel ected from nitrogen, oxygen and sul fur,

ring Suﬂﬁatuentl ngi)Qseﬂeamlc!ppm@m)’mﬁﬁbe optignafle suliitited by one or more
tlonally, one or two additional heteroatons sel ected

CYaNo AW ni t rogen, oxygen and sul fur. For exanple, the

SBI 4Hofe® Bs JIBNFANE Irvenon, R g g@,l;"e 9

substi t uesnt on R3 rralyl/ he p)l/sr ‘“’Fg‘i"‘e&ﬁ?}%@ﬁ‘r"ﬁm not ﬁferr&% 4(Cl
C4)allgd péé@l &B)allnxyi gwem o 81 js adaemated nuaocyds % o Ghst:rhbe.tam

a saiura nmonoc

hetef"%%% ko5 SETTRE, d t ?Pem%} ??é&}at%%@&ﬁfgaﬁgpr% aﬁr@g?% and oxygen.

Each offiese Igrdiik er ﬁﬁéﬁﬁﬂﬁ%&ﬁb@@ﬂtﬁﬁaﬁj} BsAiELHE e AHSE For
and sul fur, that ng preferably conprises no
g%ﬁp

example. prs ‘é:}"éi”@nﬁaftl‘lﬂéaﬂléﬁ stityans @aletmad ghbvepimgeytidulas b3-ope or
more sﬁbst tRents ﬁld':l%nﬁi% @ r%xh ngdxso%bSt 1'1&@@ I8‘3)%120}(% rmy be

Cyc opr opy noc
oln aflomerr'aﬂleetcb“fltm@uﬁfaimdﬂ RA&eleatedRRorh ﬁy@ﬂﬁbga& and halogeno or from
one or

be optionally substitute
a 1Al Eéé Eﬁ Y StRUR R dT A sibeted TAmoghialia s emembered
hetero&%h'c %n%%bﬁ@h@ﬁﬁg of R rrﬁg%te%atéﬁﬁ@e@te& %om %)ogér{qud oXygen.

d - C3) al koxXy group, IS a satura
Each qfréhﬁ@@ gtqu@ 051?111&& wihindtroenclt dretoanlby yubistitted ygone or more (for

cxamg O S O G B B R3] 3ot b e o
more subithummde@yldam;omécwaqtdm h?&&’@i Iaﬁalt@ﬂds;/ana&?y or more

(for exanple one or two, E icularly one
slzﬂt%lmh@wp@%t of shejiaveniea. Rbinselecied frsam hydroperr a@hmn@ (such as

i TSy BPEE EUGALS ok PRSI o 558, SRS o

membcﬁed hsteme!y@lmtmcg ¢onopn syt dgR Nordth d d €9 8tdeh seldctdd fath ditrogen
dx& Cé%ﬁgﬁ/h?ﬁ (A -C3)al koxy group, or Ris a

anc OXJBthrAa® %SSRE‘P? er gngSoWItlenﬁ’em@pm@p@lﬂbwmu@d by one or

more (fdr"égafﬁﬁﬁ%b o RoPdublRss %%(gegf;?b@ ?b(?)%é e&?@&ﬁﬁrso%) G&lfhore

fromnitrogen and oxygen. groups -or
substltrl¢rrﬁgs1dquldenﬂmlamd ﬂwncopanoohwfoyy,suybmpmpyl adi (@A @Bl)alkoxy

r r articularl
(such pdBiS, drlefonSt AR ef RS Dbt ok be PRPIAN sy bsked by one
munmﬁﬁyﬁuﬁy situents independently selected from hydroxy
and (d -C3)al kox I n anot hgr aspect of the invention,
Ry YPEa@élTeé asnegt q’t{tbmwah@géi‘n insededted lngmhelagsng lor fiom a (Cl1-

CougROE e Rkaky S0P, SR ik Rpupeitic Rrcitihpgred

heterodyetieriog yempssing aglean one kg ReteRfatdrg 8&lkctod frofl Miffo en and oxygen.
eroat om sel ected fromnitrogen and
Each o ﬁ'@

SeEGHBLYTINES WiltHE R \m&ﬂhewphsnﬁbys@ét%géﬁu bymeloy more (for
exampRUNR ok td G ForR) substituents as defined above, in particular by one or
more substituents independently selected from hydroxy and (C1-C3)alkoxy.

In another aspect of the invention, R’ is selected from hydrogen or halogeno, or from a
(C1-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, (C1-C6)alkoxy, (C1-Cé6)alkylcarbonyl, (C1-
Cé6)alkoxycarbonyl, amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, carbamoyl,
-C(O)R?, -NHR? or -SR** group (wherein R*and R* are as defined above), or R%is a

saturated monocyclic 5- or 6-membered heterocyclic ring comprising at least one ring
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nore (for exanple one or two) substituents as defined
above, in particular by one or nore substituents
w0 pbepeisaent |y sel ected from cyano, hydroxy, PCT/GB2006/001195
cycl opropyl and (d -C3)al koxy (such as met hoxy or
et hoxy), any of which subdstituents may be optionally
substituted by one or nore cyano groups. In yet
heteroatnot deectedsprn hitmize, ey gery ettt sudfar, eBch bBwhieh @edugd of Fiag may be

r froma%&O C4)al kyl or (d-C3)al kox
°Pt1°n5ﬁ>6§}g’suwe M 04 g 5??&111% HB%%’IW% paticglarly one) substituents

as defifiedBERRLERd1et erocyclic ring conprising at |east one
ri ng heteroatom sel ect ed from nitrogen and oxygen.

Bacmoder aﬂpeste)fgh@mp@ltmm, R? isgsleatetifiam Rdropsn drefrom a substituted

o uns R SRS 50 B T L (L cR1

methyBBOWE pr dpyl JAsdprbHy bafenbb'uts)n e(cqtcman&xwt&%kmef(@l C4)alkoxy,

i ndependently sel ected from hédrox and
such ag mem%w@howw@@pxwﬁsqpn@qum L) (%G@alkﬁlb@bpeﬂ (for

exampzéégﬁig Sl y?19§1,( %gh %ﬁﬂ: 0% yﬁ)gnglﬁg(?lc%llﬁo&car@(nyl (for

examp(ﬂCICG?r)ﬁll«ioy(b/mlbd}qmshch éﬁmth@ﬁy@kmm@1b@6)dlky1@ﬁ1n6<1for
| am no, (Cl-Co) al %ﬁamno car banoy

examp! %%Cﬁ%& kylaqupa s ush as @R@é{ 3@9169 6T elpering f@%cﬁ}?dﬁosﬂiylanﬂno
or _SR@r(g,h@§lrgR$allpgsddeﬁggd/g@ove? R3 is a saturated nonocyclic
- or 6-nmenbered heterocyclic ring conpr|5|ng at | east
dnearrqthgh@ﬂpwtoaﬁ O seleptiordsiitable nalheso@amR oxylgde, fumdexample,
s or

hyarogdlh bl B TP RO B e et (R hrotkaipeorgharbury
tert-bueyl, dtenyl RRbHdng U batdnyl, pRBten Fll BS: ylusﬂ%@ n@AS bA§h{IN ﬁféthoxy, ethoxy,

her ei nbefore. I'n _anot her aspec eé 1nvention,
Propoxys stertcutewy. f r srethepseasbenylor dthawycabenyst | pmp@dycerbonyl tert-

T T N R A,

cyclobu@dmmnpy bymmgrahnmtqajrbamd;@ N%bt@kk@?bﬁn(ofyg N8 amoyl, N-

propy bR loRy DBV eBREaRYS N me@mgé%baﬂé&?ﬁﬁy@ethylcarbamoyl

pyrroh@ﬁ'@méhﬁ)nﬁlkoxyc ?E%llrl‘?q?{ ?«?}E}Brll Aot Fmg@csarﬁ&typyl £RR0RMY! ) - ‘ethylthio,

»plpend(h@la@mpaltcﬂ:mhy@tapmmylhnum; qurﬂﬁldnm haeyphatibyingd piperazinyl group,

e o AP T b e T e o

or two Ofartiii@®y dnd) sitRtifieBasidsfiAg drfbned above). In anot her
aspect of the invention, suitable val ues, for R3

il getidether @spesteiithe mvenijel, @gn@able w;l@nsdgyR ieluge ofor example,

h
hydrogfeh Wdr?% ylejﬂ&%o gu?&) Bro (ycL fny h}X ee{tlwg@ F)B %}Ssﬁ)éwl’ butyl, tert-
butyl, ﬂoltﬁluel‘mhethﬁem&m&meﬂ%tlhmembxylﬁétﬂzu Bitlox yraethy1 Y2-,

t hox et hoxy tert - but oxy

, oxy
methoxgE{es et HoHpiomet b ey Bekame il opfbyiyminaseniyy,
morphéIf{dnR4it XM EAEARW Imethyl, 4-methylpiperazin-1-ylmethyl, pyrrolidin-1-

ylmethyl, 2-hydroxyethyl, 2-methoxyethyl, 2-ethoxyethyl, 2-(ethoxycarbonyl)ethyl, 2-(N-
methylcarbamoyl)ethyl, 3-hydroxypropyl, 3-methoxypropyl, 3-ethoxypropyl, 3-aminoprop-1-
yl, 3-N,N-dimethylaminopropyl, 3-(tert-butoxycarbonylamino)prop-1-yl, 3-pyrrolidin-1-
ylpropyl, ethenyl, propenyl, butenyl, pentenyl, 3-hydroxyprop-1-en-1-yl, 3-aminoprop-1-en-
1-y1, 2-(methoxycarbonyl)ethen-1-yl, 3-(tert-butoxycarbonylamino)prop-1-en-1-yl, ethynyl,
propynyl, butynyl, pentynyl, 3-hydroxyprop-1-yn-1-yl, 3-methoxyprop-1-yn-1-yl, 2-
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met hyl am no, ethyl am no, propylam no, dinethylam no,

di et hyl am no, cycl obutyl am no, cycl ohexyl am no,
w@a0obaesyt , N-net hyl car banoyl, N-et hyl car banoyPCT/GB2006/001195

Npr opyl car banoyl , N—butylcarbanoyl

N, N—dlnethylcarbanoyl et hyl - hknethylcarbanoy

pyrrolidinyl carbonyl, norpholinyl carbonyl,

(tnmetbzbﬂy]dﬂ:thylh}da:f bmmdpropfrbtthLylhBQmetEjﬂbmﬁﬁdpr@-l -yn-1-yl, 3-

cdimed R bRy o OV AN e gaIREap AP b diceiamidprop-1-
yn-1 fomé'm(b)Qh efhoRY) Hﬁolf%g(yr l')l.ﬁgf'y rﬁ@ﬂto?? @Rixo ggﬁbllldin %uﬁafxéth?%f d

ne or nore I'e one or t

tetrahydr@yragtﬂjgtmqth@m g hadroetwthwe)d Mbm@ethomyyb(}hydrbhmhoxy)ethoxy
2 mei BB SRR s LA BRBYER  of.

amino fdthtaiyp2- rMI@H&mdeﬂﬂQy EL Bdpyrrelial 1-yDERBYY, 2- ﬁnmdazohd -2-on-1-
but yl tertbutyl trifl Uoroneth

yl)ethquu?%ﬁ(gi%vaylom%m«i}mw 1 %@m%ynethwyyprgﬂ-yloxy 2—

metho@ggfgﬁgsngpﬁgﬁ%h&m . -—yﬁd@egyﬁl’qethnﬁh VAR NAERS By

(methynsmﬁeny]z)pmpyl-y4on¢,trhgthox34aﬂnsehiﬁy temi- mbﬁydafbdnyu Nveéday |

2-h hyl
butox;éXrﬁg %@?WF%Y? %g@gpﬂ%ferﬂ?ﬁggnoyz -aminoethylamino, 2-

et Do S AT o1

ylaming, th@u%yethgxy)e@ymcd Rrfetdtydraidojetiryl amninlo, 2-(morpholin-4-

yl)ethy%xﬁ:%?{%fnegkﬂyﬁpl%épﬁpg | agl &yﬁéﬁvgpopp} \glﬁgﬁw 3- %tlhgﬁwropylarmno, ,
3- ethoWﬂ@}%ﬂann@Zhé@E@éXE% H’ﬂaﬁmﬁﬁ tétrali&droﬁn@z@%@ﬁé@@lahﬁﬁ@

met hoxycar bonyl ) et hen-1 -

dlmethsla(%? tN‘%%rlhéiSiS%&‘?tb YirN-ethiaeting, @yclppm@ylanyno cgelautylamino,
cyclopé{tzfé){'n%é( ;lpxgg%ﬁ?:}%lﬁh@&ﬂ%ﬂg ztpfldlj&%?{ﬂ%%@%a&o% c?,{h?ﬁ{oyl N-

hydrox3eabimoylr Npe}lclqpﬂeﬂylgﬁkbanﬁrymﬂﬁ hyd:lap@:rﬂ?l@m@@mbyNN zltrm}ﬁbcargamoyl,

N—(aceér?et ntﬂ.g*tya% r op 1 O}i,_ %hyq_myyethylcarbamoyl N-(2-
hydroxépﬁﬁ?f)@ﬁb%%]oﬂ (12 3'd1}i py?l oﬁ)ﬂ%}é}?@%ﬁ )}r rrgg XY, Propoxy,

pentoxy, (5-0 t hoxy,
hydroxybmty@h@,rbambm Na23msthostetigl)g arb2moyt) N@A@cb@i@mno)ethyl)carbamoyl

N AR e B AR AL o, -2

(methy&h{ODbtﬁ?l']éWl‘iﬂrﬁBW qqlﬂﬂhﬂetl%x‘?@%@ﬂ%&ﬁ}lcﬁ%gkﬁli jpyrf]ohd)l/n 1-

2- nor phol i noet hoxy, 2-(2-oxopyrrolidin

ylcarbopyt, .wmhcz@qcarbgnﬂnazeyﬁm kvlsesbpnyl3 (mmmxygmwimwhcarbonyl
methylﬁu?%%ﬂﬁ?ﬁ% 9(%)91?1% Q)Qyé 6 %t‘%ﬁ l&&iéfg%l?@g 4] 3{ % 4-

tetrahyafo@mbgalrrhﬁd) qa)yﬂbﬁﬂunlbyll mO)Ipho31no p1 erazin-1- E; 1, 4- methylplperazm 1-yl,
0

th | f [ ) | yl
ety lbGETI T Sy RRPBORY PR Eo1. 4ok iy Ceeh D eyazin o, 4-G-
hydrox Pw)ﬁlgbhyrlnélz fr:gt 2 ; F%’%H‘@’pr&razgn %'91,”49?2 Mn%@hgﬁplperazm—
1-yl, 4-([3&(%M¢Dh¢e¢y@ty)9thyl-]pﬂpmihyﬂ-ﬂ;;mlf(@—,cyanoethyl)piperazin-1—yl, 4-(tert-

ro am no, . . .
butoxygart) }ﬁ{pa[? 6&%&1@@ L¥(g{r&}—p%%gz-4-yl, 4-acetylpiperazin-1-yl, 4-
(ethyls@fdrBERi APl @)ye 1 AhasbRridiA: {- YR UL - 4-
butoxycarbonylamino)piperidin-1-yl, 3-hydroxypyrrolidin-1-yl, 3-dimethylamino-pyrrolidin-

1-y1 and cis-3,4-dihydroxypyrrolidin-1-yl.
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yl ) et hyl am no, 2-nethyl prop-I-ylam no,
2- hydr oxyprop-1 -yl am no, 3-nethoxypropyl am no,
w@2@bhessypr opyl am no, 2-i sopropoxyet hyl am no, PCT/GB2006/001195

t et rahydr of uran- 2-yl met hyl am no, di et hyl am no,

N- ( 2- hydr oxyet hyl ) - N~et-i3tl-ani no, cycl opropyl ani no

cycl obut yl am no, cycl opentyl am no,

@umem@melvahexyéra{ﬁ 1ﬁdude4-fd§lydid’aﬁ))p]{e§;Myﬂx@@emyiydmxlypchloro iodo,

ar banoyl ; Nhydr oxycar banoyl , N—cyclopropglca yl

methyh\r-‘téylc P@@ékmﬂwpgls% {pIhydigx e iyd dresherpiprethyl cthoxymethyl, (2-

methoyg#_ E@g?@%@hgﬁ%a%gﬁgigﬂethm!\k(@%ﬁﬂhgﬁ rn@(ﬁﬂf'?dﬁnomethyl 4-

methylpipdrazioy prybmpsthy i aytralindiyd1-ylmethyl, 2-methoxyethyl, 2-(ethoxycarbonyl)ethyl,

2O RN o i BRI BN o PRI R oy eipmiogy/ral 3N N-
dlmeth%{aﬁﬁnéﬁglﬁﬁ)’ﬁ%mﬁ&@ yoXbbiA Eﬁ%ﬁ‘l’ﬂ?% p-1-y1, 3-pyrrolidin-1-ylpropyl,

ydr oxyet hoxy) et hyl ] carbanoy
ethenyl&lpéntaﬁ braxtexl hﬁwﬁwympﬂaﬁmwl 3|\arpmopr0p l-en-1-y1, 2-

et eSO RURYE A PRI nospwamigoragy emitrsh o >

hydro E@LDQML}'I Mmdnﬁ@iypwalyﬂqnylt 2-(@iesth Wkilyl JethsingB 3oaniibprop-1-
Xz hydr oxypyrrolidin-1-yl)carbonyl, nethylthio
yn-1-y t3ﬁppthmagunqﬂr%>lrxqq]r ol 3- (dlmethylannno)prop 1-yn-1-y1, 3-(N-

methyl%c&arﬁhd@%ﬂrgé rlaﬂpi @Ylyé&%ﬁlgbﬁoﬁ '1353!/ it ﬂ’??‘?tﬁ%nyr’ SEISW’ n(g—,

yranyl’am no, pyrro
oxopypolpdn-azylhmdthyky (fdr exanipld (2S)-€5-axopyriolidin-2-yl)methoxy or (2R)-(5-

oxopyr%c_)lecg hﬁ;ﬂrg%bgfﬁ&el}rﬁﬁw?fggﬁ%{@&%ogy ?%y%%éx@e‘!ho&y 2-

ethoxy@ﬁh@fc?@{% H’ﬂﬂ'b}l%‘t Fekhdkyl 2 'nYéthoxyethoxy (2-methoxyethoxy)ethoxy, 2-
hoxy yI)p| 1-yl,

{N-[2- hy@@xmﬂlyﬂ}é{ hytkgy@amgfcg;&é;; 2- yllorphohnoethoxy 2-(2-oxopyrrolidin-1-
2-h
ethofy; 2 b e b PSSR gy Cor

examp[H (QR')@ZH}I@T&WGp-ll -yflcﬁcfyﬂ;v_’] m@thokﬁ-‘pr@?llﬂyléxy |2-methoxyprop 1-yloxy (for
4- acet ylpi perazi n- A-

examp(ee@ﬁwgmthwm%ﬂpy&wa Froporgholingprari Ingigk pet-trearthylfhigiprop-1-

|
oS-G TEAML NGRS FEMIRRERSE B bicgory e,
methylhayio, andethDSy@hﬂaldiﬂmymmWr}ﬂm’mmL h{ﬂlﬂ}dthyﬁmnmb)mhylannno (N-
L AR O
hydro:@y(sthfokwaﬁf?y%ﬁlmsl % (AR ITE gmimn Qxﬁﬁ'}éﬁ@hpﬂjyl)eth lamino, 2-
et hoxynet hy (2- et hoxyet , am nomet
methy]pmm;r-lylxmmng@hmmxypmp-pkndﬁmmdﬁquwhmpb@R) 2-hydroxyprop 1-

ylanling)e ﬂ%#ﬁ;—@g{lﬁéw % Ine?ﬂ)tmh?élc 3 1o %rg)ghpﬁpl 11r_1(¥ |3nec1t'1$1)¥y|propylamino,
2- 1sop1%p6%§rdmw1Mr@afd&aﬂwbﬁ@amxiylmahymﬂﬁwwf ©yiple (2R)-

nmet hoxy ro -am nopr op 1¥
tetrah;@rqﬂumr%ﬁ&gﬁ }dhmﬁ@@,rcg@thylannno (2-hydroxyethyl)-N-ethylamino,

cyclobgt p{/nr%ﬁlg %’ g{ W&& %%g%ﬂf}ﬁfﬂon g)l'g{]dgﬁfc%%%l%exglanun? cafbamoyl N-
hydrox3rchipemoxly - Ojibld)preplylbarbdtmoya Nrdyolopempidarbamdyt, \N- amﬂkocarbamoyl,
thoxycarbonyl)ethe

N-(ac caslaarwag}clz{r%hxlp%rhﬁlﬂeylpzwdr%y@hymhm& N1,

i AR P

dihydr8xypeopyl)carhanayyt (for exapmplé Ny((2R)-2,3-dihydroxypropyl)carbamoyl), N-(4-

hydroxybgltyll)carﬁ) M‘JO?;P]ND 8 81 xyetX}r'])carlyarﬁoy? 1\(1 IEIE‘:‘(etlclalylg‘nci{%toSaer‘gl]ly(ij)c)arbamoyl,

N-[2-(2-hydroxyethoxy)ethyl]carbamoyl, N-(carbamoylmethyl)carbamoyl, N-[2-
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prop-1-yn-1-yl, 3-acetam doprop-1-yn-I-yl, nethoxy,
et hoxy, (5- oxopyrrolidin-2-yl)nethoxy (for exanple
W@ 28pA¢BeDXopyrrol i di n-2-yl) methoxy or (2R)- (5PCT/GB2006/001195
oxopyrrolidin-2-y|)nethﬁgi ,
t et rahydr of ur an- 3-yl nmet Yy, 2-hydroxyethoxy, 2-
et hoxyet hoxy, 2-(2-hydroxyet hoxy) et hoxy,
(methﬂtm@ﬂh@}dyg‘bmm, N¢-methhoyeptet! Adany it learbamogt, pyrrolidin-1-

S IR, TR T —

(for ex%n{pﬂd’@ﬁ%%yd@o@p?ﬂ‘ohdML )-Glch®sHyl) %ﬁ@[}iﬁ'ﬂﬁ&}@ﬁ gpy! oxy,

r oxy -yl oxy (for exanple

tetramet@&qp_mﬁw@ﬂ p@,p'-L tetighydeppyragyl amsirioo rymwelond1l-yl| meypholino,

O L I A ————t

hydro&e(ﬂylb)tpmcfdzm byhro(- lhydr@)mpropyl)plperazm 1-y1, 4-(2-
nmet hyl sul f onyl ) oxy, netho car bonyl ,
methomz el minesaziRlpd g?gaglrgogrhywalper@@rmyry&r@/ Fo(2-

hydrw%@@?(?ﬁ%ﬁﬂ?%&%@% !'l‘{}rfl1 f%?&‘;‘za%&ix@fnﬁ@a% +1-yl, 4-(tert-

butox;@ar’tehi’ﬂ@lymhml}yll\llrfemﬂnyllmpﬂrmnn 4-yl, 4-acetylpiperazin-1-yl, 4-

(ethylﬁﬁlya?ﬁﬁi}%% ﬁgjﬁt?r%‘%ﬁ‘ﬁﬂ%%%?‘%‘ ié -GdneLtio) et hyl ani no,
butoxﬁm(bcﬁylﬁﬁﬁld)ﬁlpénddh)leﬁhylh@md%pyr?xohdfﬁtﬂm'(fb& QRarkp¥!(3RI.BO;

droxyprop-l-ylamno ™ (fof e

hydrogypygrolz&mldylb)ay@pwmmmmobmn l-yl (for example (3R)-3-

dlmeﬂé(%ﬁ%lﬁ %%pérylg Qnéi 1gl?’algn %}TOO 3- rre(mff) ryjnpr opy! ani no,

tié&trfaﬂbﬁirsmftahl@nalﬁcsyﬂoﬁkt” mdh&m fip eﬁ(ﬁrﬁpleeﬂﬁﬂ@ée@i MR, iodo,
f‘ rof uran- 2- rreth | ami no), di nethylam no,

methy]m@'giﬁ ﬁ%@f%&%@ﬁ |hy hmﬁﬁboxyegﬁéhsd N yaethyd, (2-
i N
dimethiylagyioompeyit qthmyﬂ bhhmtbxyp‘dap%mdmebgr leehivayl, 3-hydroxyprop-1-yn-1-yl,
) yl a car barmy I}l—)geg hyl car banoyl ,

3oty P R W CRBIABTY 1Y B TR CRD BB ) tarbsiny
(dlmetﬁl\flﬁr&nr@ﬁﬁﬂp]l By y( @-CP@MI%Y%@Q%H i yg)?la :3)a'cetam1doprop 1-

di hydr oxypr opyl ) car banoyl
yn-1- yl\rnre(ﬂm)y gthexy |(Md¢mthd@rp9+y)l)@mtmrdﬁ¢r)exampre425) (5- oxopyrrohdm-

2- yl)mﬁgrg%}? {% @gﬁiﬁ# S8 ba d%rg/ P;y@%ﬁ%&w& r}°€( Xheytdrr}/flul)anag yﬁ—lnetﬁ/oxy 2-

hydroxeth@xy, 2=&h@{wﬁm§@@hg&ﬁxydt§©{)@&ﬂ&w 2-methoxyethoxy, (2-
car banoyl net hyl ) car
methowef@xr}?émyr + ﬁN&)yZétmﬁY@m&ﬁaNmthyl -amino }ethoxy, 2-

R s R e e R
hydrox@ﬁrolpybxw@byimmypr?%-:il %ew Qfom)?g%dg AR)a- hﬁiétaﬁﬁilrt -1-yloxy), 3-
methox()/pgng;’ é/ﬂ%(@le? XIWT%’"Jpé’Wa r gxa,xpg]yﬁ,, ?Z,%)-Z-methoxyprop-l -yloxy),
-mor;ﬂmhﬁé;rréﬁlmn@ay Bérméhﬁmhw Vi gl%lxxd% Gn%thyllsulfm)?)p&wl N%xy,

p1 perazi n-

methqumgvroh%npﬂtlpmrryamyhmmqlz (metha)qpﬂqp)ﬁhpn@ér(am n-1-yl,
hydroxxetg’r%xﬁgtﬁy %(},gzgﬁchﬁ]?cg Ag-ér )ﬁthp/la%wlo 24m€tflylprop 1-ylamino, 2-

hydrox?prbquwaﬁﬁhﬂ oM Randld @R)- ’Mllydroxypr%p glammo or (2S)-2-hydroxyprop-
SZ am noet hyl ) pi perazi n- 1-
-ylammo 3-methoxypropylamino, 3- ethoxypropylaJmnO 2—1sopropoxyethylammo
tetrahydrofuran-2-ylmethylamino (for example (2R)-tetrahydrofuran-2-ylmethylamino),

dimethylamino, N~(2-hydroxyethyl)-N-ethylamino, cyclobutylamino, carbamoyl, N-
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hydr oxyet hoxy) et hyl ] pi perazin-1| -yl ,
4- (2- cyanoet hyl ) pi perazin-1-yl, 4-(tertbutoxycarbonyl)
w@er@enesin-1 -yl , |-formnyl-piperazin-4-yl, PCT/GB2006/001195

4- acetyl pi perazin-I-yl, 4-

(et hyl sul fonyl ) pi perazi-rZ31-= yl, 4-am nopi peridin- 1-yl,

4- (N-t ert but oxycar bonyl ani i no) piperidin-I-yl,
cyclop&pglcdﬂﬁnmpy ﬂ\lf-ﬁietlﬂlidafﬂamdyl (3-hydrexpetipilearb@m) yl 3N-(2-

r oXypyrro
hydroxyprapyDbs ?Ia?ﬁlﬁ% ﬁiS%TPB‘P)l%‘K@)rZ -pydrpxpropshicadrmoyBRN-3-
r

ety oy Pl oy PR pyrmmligct-vicaboml,
azetidin-dylembémy, rR&hyMubw@trahmropmnjdlamJndapmdghn 1-ghmormholino,

piperazg ol TS N P YR PO st h Ry B D PB4
hydrox pf’ggipbﬁem Dy k. (3%&»&@92%9{)9@Hazn§1%t4h@xypr opyl,
met hyl am nopropyl,
methoygfcﬂy@),pm@wprbb-yﬂ Ael@- ¢yappeth}gh)my¢ryzm—l yl, , 4—acety1p1peraz1n 1-yl, 4-
I,
(e sSENHINRALR )R d ¥y B PR UYRE oy o«
hydrox@ﬁyﬂifﬁidw-llaﬁ) BOdlﬁfeﬂﬂlahnMG 'p%lﬂ}blldln-l yl (for example (3R)- 3-
(N- et hy Iacetan1doL.rop 1-
dlmethglaa%@ -BreldERdpyliand, f@HTWI-PIR?é%wyl et hoxy,

(&5et ?ﬁl?lﬁéf sﬁf&hﬂéj{leﬁl]l% cﬁﬂn f{ﬁgrfcg.ﬁgéyfog EQAm X AR Ssen, chloro, iodo,

oxopyrroli met hoxy™ or

'methyl( ﬁR}/l— (Iﬁllm(mpwlybhydtbmyrﬁe&m nmttlhmoy;a)e;hyl ethoxymethyl 2~

methmgyeth( {z]lg{{)gpphgh ﬁtng" éﬁv&wy%pé(? ﬁyet oxypropyl 3-
cyanop?o;%ﬂtfr ﬁé Pé))ﬁro gmeifﬁixlyoi-Y\eNttﬁifﬁéﬂﬁMﬂﬂﬁéfpropyl %thenyl 3-

2- hydroxye :% N- et hyl - am no } et hoxy,
hydroxyproph pnﬂoséxqﬁbwl hxckomgwrm-lﬂl B-inethpy yropstyyn-1-yl, 3-

mnolg_éylge{ 138 ey Duboptbd SIS SraUAVRINRDBRY L-1-y1, 303
methyléé’d@mﬂobptdp-@gmpl -9 3lacylagiigprop-1- yml@gxwm;ry; dthypk X~

prop- | lochr 1\(for
oxopyrf@syn@ ﬂév%&w ydroTugsa - yl@g&*@m?ow%’@f%w # oxy,
ethoxy%fh%) t%é%—lyq @ﬁfkﬁ?g regﬂgxgx?-’r%e)‘gl;/oxyﬁtéltoﬁ%}l(2-methoxyethoxy)ethoxy 2-

(N-[2- Bydrexymbxylehlylbtam -moino2ethoey, Remysthiolihdetnixyp2-(2-ok@pyrrolidin-1-

etnogy S AR I uERoRS:a- msdromfewmsb PAIORYPIGR- hyloxy, 3-
metho%yr@@fﬂbécgpﬁ@ﬁbtﬂoywpfﬁﬁ— N91dxfy0s- n%grop 1-yloxy, 3-

| ami no or F oxypr op-

(meth ﬂlW)BﬁWnkya)’IOX}B %@Bﬁbﬂ?‘ﬂf@ﬂl)@mym 0X3y wethyleppnopy| ami no,

metho{y %h%"i’éﬁ‘m?} ﬁrﬁétﬁé%%‘iﬂ;ﬁ@pﬁy? Zef2rydeoryethey)ethylamino, 2-(morpholin-

4- yl)etﬁﬁ&)nﬁcﬁ%ﬁéthﬂpﬂfpul-@ntnﬁn(y|mydwkﬂﬂb1ﬂ@)yla1ﬂ1mﬂﬁ3-hy| am no,
hydrox%gt hyl ) - N- et hyl am no, cycl obutyl am no,

methow&w%wm (oKX HPPRYFINEI: BAsARFPROXNERElemjQ A tkygxpfuran-2-
I
e AN RSO s RS U R ot R
carbanr@ g?}mr/gbﬂ;]txblp%lﬁabhlg?}gyN-methylcarbamoyl 2-hydroxyethylcarbamoyl, N-(2-
hydroxgyhpaf)%r?w%ay Néérrﬁ%? ye%a?@%mv& N/l % GresByihio)ethyljcarbamoyl,
pyrrolitiBl- éfictaﬁioﬂyl GzeiiRtd- RRYAFURYT, 3Rh A -t RYE Y Rbp a1 drfb,

nmor phol | no
pyrrolidin-1-yl, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-ethylpiperazin-1-yl, 4-

isopropylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(3-hydroxypropyl)piperazin-1-
yl, 4-(2-methoxyethyl)piperazin-1-yl, 4-(2-cyanoethyl)piperazin-1-yl, , 4-acetylpiperazin-1-yl,
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pi perazin-1-yl, 4-nethyl pi perazin-|-yl,
4- et hyl pi perazin-1-yl, 4-isopropyl pi perazin-|-yl,
wda2qogA0d3ydr oxyet hyl ) pi perazi n-1-yl, PCT/GB2006/001195
4- ( 3- hydroxypropyl)plpera2|n l-yl, 4-(2-
met hoxyet hy. | ) pi perazi n=24y| ,
4- ( 2- cyanoet hyl ) pi per azi n-1 - yI ,

4-(ethylself@tyipepenimd i yi, 3—hydroxybyrrohd1n—1—yl 3-dimethylamino-pyrrolidin-1-yl

et hyl sul f on erazin-I -yl
andl%orﬂp% B o 2y (fgr exanpl e (3R)-3-
hﬁﬁdr@mé@ﬁﬂ&{ 6Gh&inkedtign, R> li seleicte from h)}(/drr%‘an nz%lﬂsl ghyl and

3-di met hylam no- pyrr0|d|n for e
methogy.met hyl ani no- pyrrol i di n- 1-yl ) and

| f h bl |
N BB D e 50 b BER qg%nvs@a@?metm
ethyl, methoyl, etBéhy thyﬁfdxfybﬂbl@k)@ rmheaﬁbxyém%pé ro)p oy (L (13

ihox ynet h et hoxynet hyl, (2- nethoxyeth
CYanoGHG R m%@w cygnqp)v@noe;yy%m@rwym@pm Bangtpmommpoxs 2-

ethoxﬁmﬂl_ﬁg@ r%hcflamc(%s%&‘:ﬁ%}an? ln)ei ?1(% methoxy, ethoxy, 2-
hydromdmyﬂ}quaokyeuhoky QLhyd&b)hapﬁ}ﬁoxy (1- cyanocyclopropyl)met}éoxy, 3-

L G TIN o LA et N

3tn(yet Hi?dtﬁ‘é&l a@ﬁ@c@eb e eRvehtgi ’*> 1¥knet1{3y1( Nmet hyl acet am do)
prop-1-yn-1-yl, 3-acetam doprop-1-yn-1-yl, methoxy,

e@mﬂwsm(cs Of bz dpsention, iagitatde yhledoh@kig a substituted 5- or 6-
membér {1]‘;1@@}/ %ﬁ {calgn cé)\ﬁm}q%t ox H%B(Elﬁ/rg% (ﬁ% trlt}% %eteroatoms (for

oxye
examp& oRé h@bkﬂ:ﬁlﬁéﬁ)&spe(c?aﬂ BOX KRS, @Ms@ér@&&)ﬁs) Rlected from nitrogen,

B T T L Al
Yndaz?mf((ll' oxyp}rl%l ﬁ-rcﬁ?lb hlégo%ﬁt&%?%lg& 130% Oii’(]y 51 oxy

tetrahmqfetahwgmhmpyll pgaho.xlyﬂy ﬁyﬁ@)ﬂp@ﬁhilﬁﬁpﬂ@&olyi}’tle@mwdrﬁuranyl or

| thio yl
pyrimi mé’f’ﬂ? %‘J)Fg’ﬁlﬁg C)rr%a(éxwh oxy, methylanino, 2-
qﬁ%ﬁ@tﬁ&@isﬁ&t%ﬂﬁé‘]nvgftl&ﬁq Mgﬁt\}%@ntgpgn% 3 substituted 5- or 6-

hydr oxyet hoxy) et hyl am no
membefe hgt@qolngrmncrrmg sglentetd Hisonppyypd - 1y1héfmom 1soxazolyl pyrazolyl, furyl,

pyrazn§rl 2%{1% é? &%X%Lﬁyrgdg%pglg BV%ﬁ’b‘g?Q%/( y pg{{gnnndln 2-yl), pyrrolyl,

oxazolyletsbanmn f tia @1y R tettbh PabRMARNOR thiefl)
(2- hydr}gx hyI ¥ I\I-gtﬁ{ﬁyl an no, 1%y(1:'E§ ut y@?&?ﬂgl (such as

pyrid- ?cﬁlr% t3-YIuOE priaaipy syeicastyamoy2;YIN- et hy| car banoy! |
2
‘IH gt:( %?%%E%’%egg#tggéggx ﬂtl %%ultabtleh%%w {%9 )1%%§L635Wd 5- or 6-
membdxec[ lietémetdmydtm hdn(g)cehip)ﬁhlhgaahb anoyd nng nitrogen atoms such as pyridyl
. % roli ﬁ&g 11 yl c rbonyl, azetidin-1-ylcar onfyi
(for exdHplf \AVFifli YT 4 DyE ﬁaﬂy%ﬁ%ﬁﬁ%ﬁw%ﬁrﬂb Pypgiyb( pd@xanlplcypyrazm—
2-y1) offpﬁﬁﬁﬁ’lﬁﬂﬂ @for Ekﬁﬁﬁléﬁgﬁqﬁn}tﬂﬂ |2Ly1f' pﬁg%l; éuﬂr RE1B%L rq Jsp%/tlns aspect of

| pi perazin pi perazin
the qunt(og 1ﬁpm@yumrhydu)1];ﬂa pynd—ﬂ—yl-dr-pyhd% -yl, especially pyrid-2-yl).

15 2 t%p{bg&é@m@ff %ﬁplﬁggl‘rg%%l Q FllllngbIB value for Q' is pyrid-3-yl or pyrazin-

2-yl. 4 (2- cyanoet hyl ) pi per a2| n-1-yl,
4-acetyl pi perazin-I-yl, 4- (ethylsulfonyl)plrera2|n
In gpe aspegfyad ﬂhﬁd}lp@}mm@l $Ud1'|ahle Smbglituents for Q' include one, two, three or

four (fcg‘ eQﬁlﬂﬁfemﬁl at'{gono% Rl re%pécgalpy one (}f two) substituents independently selected
from (C1-C6)alkyl and (C1-C6)alkoxy (either of which (C1-Cé6)alkyl and (C1-C6)alkoxy
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and | -fornyl- riperazin-4-yl. In another aspect of the
invention, R3 is selected from hydrogen, nethyl, ethyl
wa@ederre3hoxy. I n yet anot her aspect of the i nvRet/GBrg06/001195
R3 is selected from hydro chloro, nethyl, ethyl,
met hoxy, et hoxy, 2-hydro&§ethoxy, 2- met hoxyet hoxy,
2- hydr oxypr opoxy, (1- cyanocycl opropyl) net hoxy,
gﬂupsm@ybﬂopﬁ@mﬁxyubQHMydbpxym?nonemymnﬁmmE?TKB%?ﬂ' N, .two, three
oxyet aolin especi a ogen,
or fouf R gPeh R e aroR SRk feehisx g, hydroxy
and tr@hﬁﬁiﬁb‘ﬂ%}ﬂ?bﬁ@%log%hb%ﬁfr@%ﬁ@ RRRYR’, carboxy, hydroxy, (C2-C6)alkenyl,
anocyc 3- cyanopro% g

(C3-CEicngnbyl b Loraientonp it @M&ylcazb@tm@em)aumn@nﬁmno

phens BRSO oSl Al AR BT BR s oY e R e,

R® ancsR1 drakab Geflduof®r QL is a substituted 5- or 6-
menber ed heteroaromatic r|n conprisin ne,
t FRra@etheF aspeehof thavi versicay st lmﬂubﬂdrlerés(gm&l encludreonet twoo, three

or fouP( fol dafifpic GRPECA ?1# h¥eeogs%eg1all%¥)\ge ox{ll'wog Ist?be %Clﬂdeé)gndently

Pected Fromm trogan oxygen an

selectq@yfmmyu G6r)alki§91mH)(C;1 @@alkazp(cyﬂher sHwidae(gl c@mylland
dazi n rimdinyl, pyrro

RN B e e bttt o s
one, t\ﬁ@&lﬁI@@Mﬂfo@f bﬁlﬁﬂfﬂen@? iddBh&IA¥he Mcﬁécfﬁ%rﬁrhla%ggﬁﬁ o, hydroxy

pyrazinyl, thiazolyl, tetrahydrofuran
and mﬁy@nomem)y halogenye aited, byarpyfma‘ia cﬂrbcpw hycﬂmyy)(CZL(m)alkenyl

(oo RS B EREE B T PSSt R o P SBel Shamine,
phenymmmgnﬂelsaopne@ﬁc@ﬂkpu rc@»NRGRMMZNRSRPWQ'H“) R’ R R,

J azol furyl, pyrazinyl (such as pyrazin-2
R® andg‘%rqraa%a?fwedabwq )i di nyl (such as pyrimdin-2-yl),

P dpeir s e UNe v R B ki ) el anegepore
(for exampley Dmedeﬁwy)l, pmm\ﬁiylﬂy dndrsyibgtiteentPindegendyhtl selfeddFom oxo,
yet anot her aspect of the invention,

halogefid é%lffe aﬁéﬂxf\?éa hygrye cwpor ChCaiabed (wgh es oihygpr ghyD, (C1-
C4)a1k??%"&ﬂ'2|@fg$(glggﬁf ol S uc %a%@ 5{9%{1?1%&2)?085) exa%)pa]hy&y (such as
methoxy ef x2 oymed]oxpgthoxy)angi I-NI%‘R Pédticad RyamyR? ate 3s Wefined above). For

h yl) y di nyl
exampRy SN aufes ¥ 5 AR ReBY BTG Meritich oY by o,
methymhyn niektickypaRELH, n«;a‘thdxtyahbfay qaéthgam& Métﬁmhm{rfom
exanpl e pyrid-2-yl or pyr d-3-y , especi all
pyR aethengspect pf thpdnvention hwitabls @@bam@mtstﬂoeq mmom or &ore

(for exﬁlﬂbfe?g’ﬂeeor\f@t)yﬁalﬁgdla@ ohd) sB¥dtelnes %dependgx}qy ol ddiedTiom halogeno
(such as chloro), hydroxy, cyano, (C1-C4)alkyl (such as methyl or ethyl), (C1-C4)alkoxy,
which (C1-C4)alkoxy may be optionally substituted by (C1-C3)alkoxy (such as methoxy,
ethoxy or methoxyethoxy) and -NR*R’ (where R* and R’ are as defined above). For example,
suitable values for the substituent on Q! include chloro, hydroxy, cyano, methyl, ethyl,
methoxy, ethoxy, methoxyethoxy, methylamino and ethylamino.

In another aspect of the invention, suitable substituents for Q' include one or more
(for example, one or two, particularly one) substituents independently selected from hydroxy,
cyano, (C1-C4)alkyl (such as methyl or ethyl), (C1-C4)alkoxy, which (C1-C4)alkoxy may be
optionally substituted by (C1-C3)alkoxy (such as methoxy, ethoxy or methoxyethoxy) and —
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In one aspect of the invention, suitable substituents
for QL include one, two, three or four (for exanple
WOr@6/106807 or t hree, especially one or two) subBCT/GB2IVEH01195

i ndependently selected from (d-C )alkyl and (d-C

)al koxy (either of whieR6d-C b)alkyl and (d-C

) al koxygroups may be optionally substituted by at
NR*R pﬁl@&é ROBR! RUBS b Hefmdd {booe). hoarpimaple orugable wal,ues fordlee or

our substituents) indepe tglgzlntly selected, fr h h
substityegf or@) HckisiR Y A1 oBERe; mEhYh YRRy GHERY, Methoxyethoxy,

rﬁﬁﬁ ), oxo, hal ogeno, nitro, cyano, -NR4R5,
methylm oagy, yﬂgéy, (C2- C6) al kenyl, (C3-C8)cycl oal k()il ,
( (Iih yé&& a)ladhlsoaspeardﬁ tireyilnyer(tioin; @eyablel@;absiaudmw@ﬂr Q" include one or

more ( og%@CrSRl%: ok%n.gy? l am no u&%&%éé%}% ﬁﬁg}( S m%ﬂ%r Wﬁlected from
halogellfg)4 (C 4Ry, & CR)ﬁl&giyRc 8 add —MR?‘@%@@RQ/@M RY e as defmed

er ‘aspect of "the |nvent|on sui tabl e substituents
above)f ﬁor Xenipic; Isuiteblovaues fno thersybetituent op Qi rinqlees chdgrgnmethyl,

t th t bstit t
methof3n GEBSRAUY Lo ST S AN FEREC ) ol kgl and

(Sﬁlltlil@@) Rt ROX®C, (] Rhgdd R mak Ie@cfhl 1@ﬂépe%érm]quyﬂ)resmxﬂ hydﬁogﬁl or
al koxy group be optd on

c1.chash (S{iﬂgasén%ﬂl)’t%&]tan@%;r SoRh i £ opheand 5 whepdiken peether
with thﬁ%?’t{”ogéﬁ B ISR dnd grhgg Rengen tlhé/y L,sd%h e&it By fIrPM saturated

, am no, xy and trifluoronmethyl),
heterodyglio giagosucinagd pmolmy@d ©r pipRdRy]. car boxy, hydroxy,

(IQWI}%% %&%é&%;@%ﬁ&nﬁgl @%%mg?{qlgﬁf élé‘?%l&}?ws on rings in the
compo(lgs (&Qﬂ@ KRN T BtOselJRRAINYI 46 86 B bterically undesirable

n(C - Co) al kyI -C(O NR6R7 and - SO2NR8R9O (where n,
combiRdion®5, R6, R7, R8 and RO are as defined above). In

?Ig?o%%%{quﬁzﬁgéltgpg{;{b 5 0 fc'r%ﬁ/ gQEI:Q g&orﬁﬂ%pqat% ‘Ia‘miﬂﬁéﬁ ﬂll{? FHe?hyl R?
is hydﬂ%géﬁ JIFOYS SdldNedR6h }@dhfg%ht(lﬂlﬂn@@alhyd apfqmem)amoscgl e&tseads or 6-

from oxo, hal ogeno (such as chl oro), hydroxy, 1 Y%r}mm
membégrefl hmy@mwatlc(rgwngglsm qﬁasb?neéﬂme}ero%t@n f:; elg e
n1troge§1ljé2¥ge?1 al\f@lﬁ ?'Pfcg&}gﬁ)gﬁ%égﬁ%lt bggnér)rg{ Iilqlgxy’u Eéttltﬁ%r;’(ts selected
from (gn fcrzamgpp; gcex mwl%:oan Haloglﬁloﬁ} Rﬁax(ow{ndr—émfek @nh{era? l%trafadé?s are as

ef i ned_above Qr sui.t.ab as _for
defined gy FOHAXBIpIoD o GHBroBR S o7 bes iy o g Phragjf amd
pyndﬁ%ﬂ%{ble \‘?ath!ﬂ%élfor (e ‘éﬁ'&’fﬁ’uenﬁbﬁ‘ q)(mtlﬁ'i?ﬂﬁ@ﬁé@ﬁ fifeXade chloro, methyl,

am no and ethylam no. 1n another aspect of t he
methokyL\ﬁelrmuyowane,Lmtthmlaenwbm ¢thu1@m1@ for QL include one gr

f
Esefe s o Rt of fyhihs gﬁ?‘&éﬁﬁﬁ‘%ﬁ“hg jgihon. R i
selectdBHGH n"i’e‘ihﬂ hhe Eﬁlo?ﬂaﬁﬁlr @%ys hﬁka,%;m RE @ seEéi)edlfkyil hjdrogén,
as net hy whi ch
halogqnol éﬁ?é)aﬂ@&;ﬁ%#)@&oesp@n%ﬁammﬂag QoY e ermpymbered ring

oo B A PR BB g o v

group$lef mlﬁg%dvﬂﬂﬁ)‘R Jnayrearryemap here substituents as herelnbefore defmed) Q'isa
6-membered heteroaromatic ring comprising at least one ring heteroatom selected from
nitrogen, oxygen and sulfur, which ring Q! is substituted by one or more substituents selected
from hydroxy, (C1-C4)alkyl, (C1-C4)alkoxy (optionally substituted by (C1-C2)alkoxy), oxo,
halogeno, cyano and ~NR‘R’ (wherein R*and R’ are as defined above) (especially hydroxy,
(C1-C4)alkyl, (C1-C4)alkoxy (optionally substituted by (C1-C2)alkoxy), cyano and -NR'R’
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sui tabl e val ues for the substituent on QL include
chl oro, hydroxy, cyano, nethyl, ethyl, nethoxy,
we@ehoesge3onet hoxyet hoxy, met hyl am no and et hyl ardTGB2306/001195
anot her aspect of the invention, suitable substituents
for QL include one or noe—(for exanple, one or two,
paraiculgrly one) substituents independently selected
(Wherdin Bmehg BY aseyas defaationbo€)) - B4) alanyle, (vathii thasgioap hyiltalsle values for

Al B by Bl ro
includ8BYMOXY, 0x@! 104, ﬁkth@?%ﬂ%%ﬁ%tﬁ@ﬁdzet@g%}ée%gﬂgﬂo,

and R5 are as defi néd above).

methylagiine and ethylaméinosgsperiallyduytiraxy, @ethyh ethydiendthalroxshoxy,

Q@gi yl hyl t .. et hoxy, met hoxyet hoxy,
nwﬂm%%t y3%%?%@’%%%§%?ﬁ9?%ﬂfﬂggé¥ﬂm§et anot her aspect of
theonerygset bbihe ibidhtiel)seitshIOsilut iRt droip Slsubl6HHAS (i) (which
. ne or nore (for exanple, one or two, particularly
13 a“a"glﬁg)to erspesitipnaf he prepdineaing of foanele(BY from
hal ogeno, (d-C4)al kyl, (
4R5 (where R4 and R5 are i ned above). For
exanpl e, suitable val ues e substituent on QL
i ncl ude chl oro, nethyl, nethoxy, ethoxy, cyano,
nmet hyl am no and et hyl anmi no. [Suitably,, R4, R5, R6, R7,
R8 and R9 may each i ndep 'y repﬁ@sent hydr ogen or
(d-C4)al kyl (such as netRyl)/ or R4 and R5, or R6 and
R7, or R8 and R9, when také ether with the
nitrogen atomto which they are<attached, nay each

. ' r eroc ¢ ring,. such_as

ncadS ot SAgid O 8 ST AEA 25D RHEGH S ubDBnd fadt -
ethylamhmpyltalam-’nyhise;itazahﬂ-ym]@yﬁbﬁdi@f1 -SD T8I Lk A p@Id-B lyMEsox kbl -5-

I tgg (_:g_.n”ﬁ%;rgds giﬂ the invention will be selected so as '
Yipyrofding kvl 248 chlororpridntreDiseamok-sod hayrielidinohyl, 2t[3-@reyanopyrid-
Y f . ' he .. ..
oA S SRTRINIE, Ol (S5 a2 ER LR Lg0bloan .,
2-[3-(Zswkdytastindprywid hryHisoxmenl-5 (OpyEé)idinklyy1, 348-(2-methoxypyrid-3-

. d,- al k X [ 5- or 6- ber ed o
iSOy BRSPS or Py GGt YD S asteoba iy rglidin-1-yl, 203
3-(mehkgstBak \ -10 (8 in-2-
e oh ri’ﬁgyf?h%ﬁ?ﬁ%’%??{’ﬁ?‘e]%"fﬁsﬁ%ﬁ Y28 FRGerdlbain-2
yDisoxgemi<x- Y pistaligling yb &t IBa(Gtmetlrok yr@A)-ahfisaxazol-5-yl]pyrrolidin-1-yl

G- K OX Via: n C 0 -NR 4R5 (wherein R4
and 2- (e o D A g TR TR T St i vy
doubt, griothe, pysrolitiabl-¢l grahpigst fseittalledab ehedY-podiial bf A8 Gyrimidine ring in

idyl. Suitable values for the substituent on” QL
ﬂ”““ﬂ€¥é%in this group include chloro, nethyl, nethoxy,
.am ] | not her .
e O PRI T BB et
(whichiipetéachedtv, th®2-piosition of the pyrimidine ring of formula (1)) inciude, for

) al koxy, cyano and -NR

example, 2-[3-(3-ethoxypyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl, 2-[3-(3-
ethylaminopyrazin-2-yl)isoxazol-5-ylJpyrrolidin-1-yl, 2-[3-(2-methylpyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl, 2—[3—(2—chloropyrid—3—yl)isoxazol-S-y]]pynolidin—1-yl, 2-[3-(2-cyanopyrid-
3-ybisoxazol-5-yl]pyrrolidin-1-yl, 2-[3~(3-methylpyrazin-2-yl)isoxazol-5-yllpyrrolidin-1-yl,
2-[3-(2-methylaminopyrid-3-yl)isoxazol-5-yl]pyrrolidin-1-yl, 2-[3-(2-methoxypyrid-3-
yDisoxazol-5-yl]pyrrolidin-1-yl, 2-[3-(3-ethylpyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl, 2-[3-
(3-(methoxyethoxy)pyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl, 2-[3-(3-hydroxypyrazin-2-
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sel ected from nethyl and cycl opropyl; R2 is hydrogen;
R3 is selected from hydrogen, hal ogeno, (C -C4)alkyl,

W@ Bos@g3at koxy and a saturated nonocyclic 6- MERGEGBA06/001195
ring conprising at | east one ring heteroatom sel ected
fromnitrogen and oxyger2§-each of which groups or
rings within R may carry one or nore substituents as

ylisoxagolei-plipyroolalintéfyl nad ;{3 instioxypyeaie?-gt)isoxazol-5-yl]pyrrolidin-1-

het aromatic rin oppri.sing at | east. one rin
31 (v, o Bt Smcame 8 JORBRI B liaBa] gbRORAHL f aigehed to the
2-positiéH 6fthé b?ﬂm@mé fing HPRhh b 92 by one or nore

substituents selected fromhydroxy, (d-C4)alkyl,

(Igl an@hpnispestyof Hapinventn, yllgbbs\tailueg tf@dhbgroup of sub-formula (i)

(which(iSioERR ook po Rt ordfe B Rne AL S Bl L, B fpr

exampl¥y %r[?xty,ettﬁcgaygﬁﬁmticyi)bsoia@bh@;&l]@&K@H&nﬁoﬁt zqmbl y
supstitute ano and -
ethylammapmémezﬁl)mxmwaéfpafréhé@ -k ?r{édzab@hﬂPyﬂd-ﬁdfl)lsovaOI -5-

{ e
yl]pyn%iﬁﬁn‘ﬁpi % lz‘”%% @ %&B@r@ﬁ %’E??%Ogé%ge hpf}r f:lH) P tyL‘k’ 13- Aaffopyrid-
-yl)1ssxm1 quyllllﬁlyﬁohmn@:yllg\m[B+(E-n|ﬁd1hﬁpgraﬁmpz y]’)tsgxt«;del ~-Byytiihexylidin-1-yl,

0X0 oro yl, et et hoxy, ‘
2-[3-Crrethy @m&az%érﬂlaymlﬁ@ Lol g ihstherypyrid-3-
[ X I V. w1- -
yl)lso%gflﬁgl]g#ﬂrég;&yﬂ qc}ga:yn ({)3 @Etﬂ% I'yf';la‘r%] Ihn% yglsgﬁaib% yl]g%ﬂ&ﬂmﬁ yl, 2-[3
(3-(meﬁmyatbpier)pymfmthelhsnvmt 5 th]pysmhthabl el anall Zjé’ie(} msthbh}spyrazm-2~

yl)isox%.rzé)lgi p’ﬁ?%{‘ﬁo gwg]ibfs?rgnﬁoaﬁ \Mgav%}hq%\ace C{{}Hﬁtalt 11; ghf pyrrolidin-1-

yl grodiﬂﬁhttig @itadhedl t&¥RMPp&ition of the pyrimidine ring in formula (I)).
- et hoxyp razi n-2-yl )i soxazol -5-yl ] pyrrolidin-|-
yﬂn angtheagpgcet oft e invention, suitable values for the group of sub-formula (i)

(oict ST RO 2B o L BOSRRR bt UL bl -

exampld, ]qur(BwthcddypyﬂazM-Z y1)1soxazol S—yl]pyrrohdm 1-yl, 2-[3-(3-
2-[13-(2- chloropyrld yl)i.soxazol -5-¥I] Krrolld -yl
ethyIarmr@p[y@ZJ(nz -@/y)és‘%%ﬂlﬁdd]pyrrohdm 1-yl, 2-[3-(2-methylpyrid 3-yl)1soxazol 5-
o B -
yl]pyrt%h%ﬁ l(gp)ﬁaftz.’»h )% %;ér(%éfﬁfd %%)P%yxgzoé)% aS\Zl%I pygrohld n-1- Iyr 02] [3- §2 cylanopynd
3-yhisgkgzol-5-yljpyrrolidin-1-yl, 2-[3- (3-methylpyrazm 2—yl)1soxazol -5-yllpyrrolidin-1-yl,

2-[3- (Efrle&y azr@r{‘f?&' cggl&bll g@%ﬁ@’y@) i I%)E Zf)and'5 2 ﬁ lf};lrethoxypyrazm 2-

yl)1sox\ék3;ll-§ g?fr@éhcﬁn MLiRywhéR! fod ke dvoMance of “any doubt, it is the pyrrolidin-1-
[h et hyl pyrazi n- 2- ylf)lsoxazol I]pyrrolldln | -y
yl groqp that ip gttached to the 2-position of the pyrimidine ring in formula (I)).

ﬁm&géyagﬁ%g Xﬁhgﬂx%%{lgr} 581213’&915 %glxgszf%r the &Otlpp gt su%l-fjog‘}lula @)

(Whlc}ylls hitsched 20 the3- ydm]ﬂﬁl}ﬂ dithdz ﬁyﬂihﬂdu}é ring of formula (D)) include, for

% 3- (3- net hoxypyrazjn-2-yl )i soxazol - I%p)g(rrol i di n-|
exampls, @ﬁé-ethoxypyrazm -2-yl)isoxazol- -yl]pyrrohdm-l ¥,

ethylmﬁvd?gyfa&u?% SIBYﬁ{?Becngggl Jéyxggﬁg@%axﬁ Q%igh(g%étﬁ%lb?h@ Bhy'l){éoxazol 5-

yl]pynpjadmel—lytj i2AB1Q2ydhlgopyrpd- Bhfa)lsoucazcﬂﬁtﬁqﬁmhdm-ﬂymnd 2-[3-(2-

lono t m di r|n in for, L ln
cyamodylic hsaw&iﬁ fovibliofGal Grtisie, Tahe abndmeaiohady dobt itis the
yrrohﬁh‘?l—gflg RQﬁatsréJQtachédTﬂél the f’.lpbsﬁ\%”o?ﬁ% n%&ﬁ@ li‘ﬁg ik Borkd® ().
r osi the pyrimdine ring o ormula (F))
i Apatige]ar Embodinzmpbithe present invention is a compound of formula (Ia):
2-[3-(3-ethoxypyrazin-2-yl)isoxazol -5-yl] pyrrolidin-I-
yl, 2-13-(3-
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20

et hyl am nopyr azi n-2-yl )i soxazol -5-yl ] pyrrolidin-I|-yl,
2-[3-(2-net hyl pyrid-3-yl)isoxazol - 5-
wazq()pmersm idin-1-yl, PCT/GB2006/001195
2-[3-(2-chl oropyrid-3-yl)isoxazol -5-yl]pyrrolidin-|-yl

, 2-[3-(2-cyanopyrid~ -29-
3-yl)isoxazol -5-yl]pyrrolidin-I-yl,
2-[3-(3- nethylpyra2|r|§?yl)|soxazol 5-yl ] pyrrolidin-I-
yl,
2-[3 ( td- 3-yl)isoxazol -5-yl]pyrrolidin
-yl 2 nmet h ypywld 3-
y )is ol idin
2-[3-( - Nyl )'Nsoxa 5-yl]pyrrolidin-I|-y
I, 2-[
( 3- (et hoxyet hoxy) pyrazi n-2-yl )i soxazol -5-yl ] pyrrolid
n-1-yl,
2-[3- (3 hydr oxypyr azi n- 2- yKX|§b azol - 5- yI]py#rglldln
-yI an
2-[

3- (3- et hoxypyr azi n- 2- yI)|so
yl (where, for the avoi dance of
pyrrolidin-1-yl group that i%?
2-position of the pyrimdineYing Nn formula (1)). In
anot her aspect of the invention, suitable values for

whereinhe group of sub-formula (i) (which is attached to the

] P gl . | I
RROSUEIEN YO ORPUR I BpRyT ithsRlopteiytl @ (1))
Rz[lgsdl&tmﬁl@mymrc@enranahylbg@r@oxazol 5-yl]pyrrolidin-I-

Wiy P?é?qﬁtifwgﬁ%hé@%eéz%%‘?’gyom foesng o fipp iR ih (C>-

C6)a1kgﬂ[ 2 o{i‘%{j@%ﬂ&lFY@l E63alkbry, FOX&BMIkgicarbonyl, (C1- C6)alkoxycarbonyl

mmno,quiif()ﬂlkmtmn@W{(Céur@ﬁgallwlm@sz 6C35-8)¢eysAllFdrmioncarbgmoyl,

crogafpinnyriest AR A indiemhamoyt ;COIR™, NHR™, SR or -
N(R3° é((bﬁfé 3rolp! MMM RZ !isfkel?eclséd)ftcﬁr@wzmc@lyyl] QY€1 al6)alikoxy group,

Pis asa[uaa(e,o_lmmtonwlwﬂ nopsirG-membgiest hetsaocyplic Hng FOBRTSRE pidpast one
ring h?ery%tggxsglze%fédggoﬁ ttb%;é}é,lpcl}ﬁrgggn %”hd slulfur and R* is selected from hydrogen

and(CZ(BQd&§}ethylpyra2|n 2- yI)|soxazoI 5-yl ] pyrrolidin-I|-y

((3 l% ﬁg‘gfl H@W&%‘QW%P%\ §| o @nymbpge&hg&e&ecyghg, p}t%y?mgpmag at least
one ru% l;dtéft)ataﬁlcge?cc{eﬁ “ffodn Hﬁfdg@fgdgy?a%m satfur,

I soxazol yl ] pyrroli (mhere for the
aseoh dfwhishairoupsyordings withitt Ri may he optjerradllyisgbssityted py one or more

BB B B P AT LD g

C6)a11é3111 thlm@aﬂ(b@y(mse@taﬁwxy Neddefs, Hydroﬂyhmfgrommethﬁll tri-[(C1-
ornmula (1) IS attached to

t t
C4)allcyﬂ]SﬂYiecht amiapn el CA o (g O HORA RMTRe, ShighlCL-

C6)a11§r)f,?(?i((§6) lo%{ryl/nﬁ?/ CalZ(IJ?])aE( y31/ICB golxgg)oallkyl]ano(Crlr%@Ialklyln (CL
C6)al]§6xgc£b{)r%fl (Grbamoyl, (C1-Cé)alkylcarbamoyl, di- [(Cl CG)alkyl]carbamoyl (Cl-

comEsth, (8RBl g ) SEBETMFoL PEO L

%rgx)h RE 3e R? lected from hydrogen and (C1-
alkan %f%l'h)l or opd;)/% d)RS Wflgrlegloxaésose 6\3 prr ?Iol |gd| n-1-vyl
C6)a1kyl Zﬂ{i R R-seleated fyonh d(C1-C6)alkyl or (C1-C6)alkoxy group, or a saturated

monogycfi 33wt iy s eEea e pBishadis met spapgly spise que or
y!

O
—
O_
—
>
(9]

[3 (2-met hyl am nopyri d-3-yl )i soxazol -5-yl ] pyrrolidin
-l -yl and 2-[ 3-(3-nethoxypyrazin-2-
yl)isoxazol -5-yl]pyrrolidin-I-yl (where, for the
avoi dance of any doubt, it is the pyrrolidin-1- vyl
group that |s attached to the 2 p03|t|on of the

o o,

oy
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(which is attached to the 2-position of the pyrimdine
ring of formula (1)) include, for exanple,
WQ@2(4084¢630t hoxypyr azi n-2-yl )i soxazol - 5-yl ] pyr r BCT/GBRO0KA01195
yl, 2-[3-(3-
et hyl am nopyr azi n- 2-yl yi3®exazol -5-yl ] pyrrolidin-1-yl,
2-[3-(2-net hyl pyrid-3-yl)isoxazol - 5-
more hyﬂe}daycrrﬁmeilddierdl frory njtrogen, oxygen and sulfur any of which substituents may

(2-chl oropyri d-3-y 8|sox pyrrolidin-|-yl
be Optlg]fxﬁl}'?uP%lt%th by one or more (C1 C4)a hydroxy or cyano groups;

I _ I I
LB O OB S i iy
and (C pmalk«))dj gro&ps;nhajgbm)o]pndﬂmﬁy sulsstiattechichett ¢romotdessubstituents

indepef IR stie e BhuiiE gt Flogsnacistitos o BH: i tiblugfomethy
halogeﬁ@rm@&r&sia&f KRt Rﬁlkﬁb()k}a)hyﬂf&"ye(@ cg%meﬁ?/ls etnely %%/cfdaﬂ{?l

hyl, t hyl | i soprop clo
(C1- C@ellkemc@dmr/ ﬁ@h}i’@@bﬁlﬁaﬂ@ﬁd}’lh@% angﬁammcs @h@aﬂ@@bonyl

-S(O)n{§;1°{ibﬂa]?ﬂ<y'i Oggﬁ)hg‘iig lq%é%)s/@”ﬁ%@' 8%?’%?% ok sTR® 7""1@} A R are each

1ndepel)1cﬁn|l<19%Mcctéﬂm@ﬁ)ﬁh(kgénca@ﬂll@mﬂé)alkﬂ of R} aldR ye & bad Rl ,or R®
0, )al kyl am no, di-[(C - Cealkyl]tamno
and R (@gcm}{gy@gggpq(\y1tla¥hermtro% sy Which they are attached, may each

I K car banoyl ,
indepeh AR HH AR ey e b o R LY ke or ou.
vind rvdiereiiR3ay $a$urateklemmwlroam@op(t@na1@ bealrk Y br @oxo or thioxo
C6) al koxy group, R3b is a saturated nonocyclic 4-,
nt%r 6- member ed heterocyclic ring conprising at | east
Q@ phaRfacRei RNI9H-8PtaRé 4t Berebf.OM ni trogen, oxygen and
sul fur and R3c’is selected from hydrogen and (C-C
)Amnqtmr pagicuRg embodingsat of Bie@tesapiritspEn és Scomgpound of formula (Ia)
Wherem menbered heterocyclic ring conprising at |east one
ri ng het er oat om sel ected from nitrogen, oxygen and
RA ik WglectedfbmahetWl, 6yl ipRspyDind ¢yeUHrapyhi n R3 may be
I%tl onallé% substituted by one or nore substituents
dé pelpdehirp hydregepagd halogenasl - C b)al kyl, (O -C

)(Ig 1|§ g@%“?ioxyg@d%é?a%&ﬂ) yy @lﬁhé}%}lg or froan a )gCl -C6)alkyl, (C2-

C6)alkenylf (ABEGNEKyNY], (C1406)4lk Ry, (mm)aaw]:abbwl (CZ:ly@ﬁ):a,lkoxycarbonyl,

amino il e At P ek it TG R R AR} carbamoyl
(C1- C%Grk[yfc ba{;@yﬁldhqzdd1ad:%m{ﬁcm@§ﬁ1@%ky¢( Cgk@i =NHR¥®, -SR* or -

koxycar bonyl ,.  car bano Icarbano

N(R“)@éopz &g:olag) whmnn]ltarsmlmgdd froneh ﬁc| ol kyll arfCa-Co) oxy group,
Co
is %iaéﬁlrﬁgﬁgmrr% k 39 yq( gﬁ{n%%a}lg%ﬁo%%{ﬂ %_.g%% ar%g at least one

ring hétéi@ﬁt@hfbe@tédlfﬁ)rﬁ sltegte bxiysandiyaifagen Rifds {licted from hydrogen
é'):alk and R3e is selected froma (d-C6)al kyl or
and(C@ @)akyh al koxy group, or a saturated nmonocyclic 3-,
or R33;5 a sSuralild Iﬁoﬁ.&gpﬁé £d or' d- ngmb}gﬂh%gtefd 8By comglasmg at least
Ional Iy conprise one ornore teroat sefec
one nrfgrlmarmtbmcsglentzdcﬁnongmmrogmd oxyigénuand satfyr, of V\/m ch

substituents may
each of wﬁlch groups or rings within R® may be optionally substituted by one or more

substit

substituents independently selected from (C1-C6)alkyl, (C1-C6)alkoxy, (C1-C6)alkoxy(C1-
C6)alkyl, (C1-C6)alkoxy(C1-C6)alkoxy, halogeno, hydroxy, trifluoromethyl, tri-[(C1-
C4)alkyl]silyl, cyano, amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, amino(C1-
C6)alkyl, (C1-C6)alkylamino(C1-C6)alkyl, di-[(C1-C6)alkyl]amino(C1-C6)alkyl, (C1-
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be optionally substituted by one or nore (d -C4)al kyl,
hydr oxy or cyano groups; Q2 is selected from
w@ aosapat kyl and (C -C b)al koxy (either of whPChGB@I06MN1195
)al kyl and (C -C )al koxy groups nay be optionally
substituted by one or mdide substituents independently
sel ected from (d -C4) al koxy, hal ogeno, am no, hydroxy
C6)alketygatbiohi, Uﬁbémeylhmil) Colulityagebamoylj dir[0C1-CeuikylcaizRE)], (C1-

cycl oaI kyl ,

C6)a1k§l?§ig%&é¢hyﬁ<;’§s§¥f’g 101 @éall@@:yliﬁnp@s} @%@ anoyl, an

f -
oo A 002 RSP Ao OBy 1,
C6)alkﬂ4b,ndR53° iRGledr frd8 adfd- G@a]ﬂzybom(éﬁlc(?tﬁ)aﬂwpe gohept biya saturated

R4 a

monocgiTicRG, 87 OF GeRbLE P WL B P LRy REmHEE fre or

more hbRfafirh{ QUL BRIt 8] Gty ot 8d Sl Aok Retkh Y@SRE may
i ndependent|y forma saturated heterocyclic ring and n

be optiprally, substignted by anel onmere(Gl -ahpllgdt idsaxydr ey precgrorps

Qs Bk RE oGS wll ek PRy LBEBLpieh (G oo

and (C108)&Rbxy AdapsuRLy Pabptichiallkulssinacd beotc af mbﬂ&&ubﬁtﬁﬁeﬁiﬁi
invention is a conmpound of formula (la) whe

indeperdantyselgcted grmkpgqno zgtfuﬁxy{ yqr%)@mr@ﬁyﬂugqqglethyl) halogeno nitro,
kepr.
Cyano’ﬁ olggn%%;% h?érdg Igf—ﬂtéﬁjaﬁéé Z{hydrog@’e E()}'g’r oxy and

(C1-Céalkogpnchongt, (Ci@ﬁ):ﬂkﬂ@arb@n)la(%(lﬁ)a{l@ﬁoyl@&)rw lpbenplicarbonyl,

SO BRI 5 SR, AL P e at

indepefdently GhretRd @oﬂl'(l%ﬁ@%éﬂoand (E3-EBARYE bPR! kyd RMARE and R, or R®

,carbanmoyl, kyl car banmoyl |
and R*gwher( takemgauhlzw]t theitegan, atorgtopRBH, thewwrPachedRaay gich

1ndepe?(8n_1§%?%ﬁlcé %tura?l d?rﬁ?e gc%ch’h %8% ald 53%% ’ f?ég |egt Zd froma

St wWirkas aﬂsammt%ulxﬁorfbcycl&nrﬁg o;ﬁrdﬁalmﬂosée@ﬁl bet exo oy tid:o
ring conprising at |east one ring heteroatom sel ected
substityenéth ni t r ogen, oxygen and sul fur and R3c is sel ected

‘;?g%gac Cﬂgcggg&ug%%ép@b%% gtlg%e or R3is a saturated

terocyclic ring
dpmim ¢c3nptgmel$ of feamtilaqfrg, suitaipje lvatues tatQrars 60 b CYedk i (mrch as

methyf SRR lARK Hah ALPeER BBt FRET) DaCemmer b ap B aas oo and
_NR“R;§ ;Tvggll%ﬁl 1(%%42@%15; ag@aé §eﬂn@d %B&de %Féxﬂmﬁl%' mgﬁbé hffbisd afd R®
may be (C1-C4)alkyl, such as meth %/or ethyl)

In another aspect of the invention, in the compounds of formula (la), suitable values
for Q are hydroxy, (C1-C4)alkyl (such as methyl or ethyl), (C1-C4)alkoxy, optionally

substituted by (C1-C2)alkoxy (such as methoxy, ethoxy or methoxyethoxy) and ~NR*R®

(wherein R* and R® are as defined above, for example R* may be hydrogen and R’ may be
(C1-C4)alkyl, such as ethyl).

In yet another aspect of the invention, in the compounds of formula (Ia), suitable
values for Q? are (C1-C4)alkyl (such as methyl or ethyl) and -NR*R> (wherein R* and R® are
as defined above, for example R* may be hydrogen and R’ may be (C1-C4)alkyl, such as
ethyl).
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Co6) al kyl, (d -C6)al koxy(d -C6) al koxy, hal ogeno,

hydroxy, trifluoronethyl, tri-[(d- C4)al kyl]silyl,
w@y@enge3am no, (d -C6)al kyl am no, PCT/GB2006/001195

di-[(d-0C6)al kyl]am no, ami no(d - C6)al kyl,

(d - Ce)al kyl ami no(Cl - C6) 3 kyl ,

di-[(d-C6)al kyl ]am no(d - C6) al kyl ,

( 85 gBjed|aboxey ¢izy dromydunde aff thapmegént invention, for example of formula (Ia)

(ora p%%ma@e%t?céh&%gﬁ%rﬂ?%qeo{% t_h%‘gi)é %regg #?ﬁ%l ’3 %gé;qugng z!ls’ defined above
do nota@hd/! sul finyl, (d -C6)al kanoyl, an al kanoyl am no

roTlig -N(R3d) C(O R3e wherein R3d is selected from
S—6—ch8gxg Gemetuytt L{Zap yrazobPaylkypinorBd 2R3e(3i methek goyran-Lryd)isox azol-5-

- C) & kvl .ar (C -C6)al koxy group, or a saturated
yl}pyr%%ﬂr%%)}ﬂpg}ﬁgg&n&_’ 5-, 6- or 7-nenbered ring, which

S-6-motphglinaay-(StdtRyal -y RIS -y B A6)E2-P1- { 5008 Sndied S PALRAME
. selected fromnitrogen, oxygen and sulfur, any” of
yDisoxggeledryhnpgelidineydpyripiding; opt i onal |y substituted by

g e T R e

yDisoxaeolt frgh} ppfroldinelhyl(Giriiidineal kyl and (O - C ) al koxy

u may be optionally substituted by one or nore
s-6-m@ePT T etd B A et et - memrayagerioy Disoxazol.5-
yl}pyrﬂﬂiidﬂm-yil% fig¥ingnd trifluoronethyl), halogeno, nitro, ‘

cyano, -NR4R5, carboxy, hydroxy, (C2-0C6)alkenyl,
S-6-mgtrg-46)-ethy]-bHt kyazol-BatlaraBp R B Be(@rthethyk ypyrazin-2-yl)isoxazol-5-
= C | kyl carbonyl , (C2-C6)al kanoyl am no,
yl}pyréﬂ%é‘h“ﬁ%’?#’%%‘ﬁ’g}ﬁﬁ?et S(On(d -C6)al kyl, -C(0 KR6R7 and
S-6-chioSERNBESRy1- Riz81- 54 ankRhe)-Rf2- (R 3-&%@%9 RBind S1RBE 01-5-
[ n,dependent,ll%?gel ect gd fro)m yérggen an z(ill-nc ?e)ll kyl ,O
ylpyrelidpu 1-yHgyrsiidige; R and R7, or R and R9, when taken

6- el_peLyo byl 20;.akoms o which they are.

SGm RS Lyt o A B SO BB ot S b
yl)isoxlamleﬁr-y:k}p;zdrd;ldzdinilng]@mm_ﬂinbs 0, 1 or 2, and wherein any
s-6-mhelfou b5y e e psob s o) S B (¥ 3mathonypyrazin 2 yiysoxazol-

5-y1}pﬁ?@{qu§>qjﬂ}&ﬁgih%-e,agpept able salt thereof. In the
conmpounds of fornula (la), suitable values for 2 are

S—6-mqrpjl%l'@&)‘&l(icythyﬁéHep;yraaﬁ)l-:&e;ﬂamin)JZ-Z{[Qﬁ%@é}lﬁﬂz{myp)yfﬁhﬂhybﬁoxazol-
X et hgxy), hal ogeno (such as chloro), cyano
5~y1}pﬁ%h(ﬁﬁﬁ~}§i@n&}ﬁg¥ei n R4 and R5 are as defined above,
{0 bargisalape@b & ni¥hY ofafe PiesrR adRnAGHisRXIPOuRE of formula (Ib):
(d-cA4)al kyl, such as nethyl or ethyl). "I n another

aspect of the inventi oR® in the conmpounds of fornul a
(la), suitable valpues for @ are hydroxy, (d-C4)alkyl

(such as nmeW N (Q4-C4)alkoxy, optionally
substityte by\ A -A2) al koxy (such as net hoxy, ethoxy
xye - 4

or net (Wherein R4 and R5 are
as defined above, Hor MxaniMe R4’ may be hydrogen and
R5 may be

(Ib)

wherein:
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(Ad-c4)alkyl, such as ethyl). In yet another aspect of

the invention, in the conpounds of fornmula (la),
w@iobaidle7 val ues for 2 are (O -C4)al kyl (suchr@sGB2006/001195

met hyl or ethyl) and -NR 4R5 (wherein R4 and R5 are as

defi ned above, for exampbe R4 may be hydrogen and R5

may be (O -C4)al kyl, such as ethyl).As stated above,

rh e seRopddres mefhyl ehyir ssgppylindentlopopykor exanpl e of

R%rnul a (la) gor a phar maceutl cal |l y-acceptabl e salt
ésrsébﬂed\ﬁﬁé? ch’mn anghalegengng Q1" are as defi ned

gl?(i)svs%le@%drfg&n Pg&'&’%@? hiréf&y%'ah ﬁalfagé‘no( 5r feiWiC- C6)alky1 2
razo 3- met hoxy Yra2| n-2-y
06)a11<@>yaz(ﬁa-%)alyyl}pymlecswkmy gﬂﬂ@ﬂalkyﬂ@r (C1 C6)a1koxycarbony1

amino, @bﬁngéqug%ﬁr&ogﬁ(ﬁg)@ F%( ]%WB(%%EC glr%llrk lamm% carbamoyl,

(C1- caémcylé&ts% 1; @-pChRY 6)5&?1]@&%1@“ Iy NHR?, -SR® or -
I no-4~ 5-

N(R3°)(E$Cb)§i? agroup ::wl;etraml?n olp sele@tgd from BGy EP RO oF K21 6xalkoxy group,
| - |
s LR Rpbas L L R KARHOE Mgt o

ring heﬁ:r&a%orﬁ@él@@t&& Py haditdgehn, Yk epand zolfutendyR ¥ isyseleptdddiom hydrogen

yrlmdl ne; S-6-methyl-4-(5-ethyl-I|
and(CHQ%Wl -3-yl am no) - 2-[ 2-{3- (3- met hoxypyrazi n-2-yl)is

%)31(? %n? ?atur)é fh?%&ﬂo%kélfy i? -dr o¥hdBYtMEERRclic ring comprising at least

or o-
one ringl-hmercaaz(nhséﬂegtb@fnonor)ﬁrﬁg@ﬂo{(%e@:andr@u]ﬁmxy pyrazin-2-yl)is

93)2(1%12 %Wmh %g&l%% ro£ gtlelgg}lg?t@lnlﬁﬁ | 111%)/ be cr)?)t{jon ﬁy substituted by one or more
subsutﬁ&n@svﬁl d@hﬂéﬂ s%[@cfé@)frc?m (&1- t%ja(lﬁ%mmlhasmwx@z (@-26)alkoxy(C1-

yl')1 soxazol yrrolidml - rimdine;
C6)alk$L ecm6pﬂibq>xm61£ lemh)halogwqaw‘ér@asyrtgﬂypmeﬁ@)l t9i-[(S14

C4)alk§ﬂ§)f}}l,ﬁn§/%1$§ra¥ﬁ¥%a(ﬁlg¢%)py %ﬁ-‘fdm-c&alkyl]armno amino(C1-
C6)a1k§t chm:rﬁgzingilbm?cgg(tﬁs@mntyl Idis gﬂggzcgflam}]anmo@im)amylg CL-
C6)a1kppyqarlzﬂnb'h cAPRIpY, 651G f(hléarbﬂnaﬁr o i G Oshne. C1-
C6)a1kél[tl[1)1)oh&3 e gﬁ{}ﬂﬂf%gﬁ gtf )l ARAROK @ﬁﬁﬁauge?{ﬁ?l}l R
alkanolyﬁiﬁﬁﬁ@gmhp aNREYWIOOR! ozfzi}elmm RO isselected d;’ltomjhydrggqn and (C1-
C6)alk|yi// &) gnlég gq{gq? Jg'@%m)& ldég}a:ll%hgg C?]C{?S%l;ogcglm@ggpdr o&g%crllcmated
monocyclic 3-, 4-, 5-, 6- or 7-membered ring, which ring may optionally comprise one or
more heteroatoms selected from nitrogen, oxygen and sulfur, any of which substituents may
be optionally substituted by one or more (C1-C4)alkyl, hydroxy or cyano groups;

Q? is selected from (C1-C6)alkyl and (C1-C6)alkoxy (either of which (C1-C6)alkyl
and (C1-C6)alkoxy groups may be optionally substituted by one or more substituents
independently selected from halogeno, amino, hydroxy and trifluoromethyl), halogeno, nitro,
cyano, NR*R’, carboxy, hydroxy, (C2-C6)alkenyl, (C3-C8)cycloalkyl,
(C1-C6)alkoxycarbonyl, (C1-C6)alkylcarbonyl, (C2-C6)alkanoylamino, phenylcarbonyl,
-S(0),(C1-C6)alkyl, -C(O)NR'R” and -SO,NR’R’, wherein R*, R®, R®, R”, R® and R’ are each
independently selected from hydrogen and (C1-C6)alkyl, or R*and R’, or R®and R7, or R®
and R®, when taken together with the nitrogen atom to which they are attached, may each

independently form a saturated heterocyclic ring andnis 0, 1 or 2,
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Co6) al kenyl , (C2-C6)al kynyl, (d-C b)al koxy, (d-C
) al kyl car bonyl, (d -C6)al koxycarbonyl, am no,
w@ aosapat kyl am no, di-[(d -C6)al kyl]am no, PCT/GB2006/001195

(C3-C8) cycl oal kyl am no, carbanoyl, (d-C

) al kyl car banoyl , di-[ (-Ch4€56) al kyl ] car banoyl , - C(O) R3b,

-NHR3b, -SR3a or - N(R3c)C(O R3a group, wherein R3a is

g8l waer dnfemusatéCinofbdyelik yihg opti¢rally G6jmallkayRyoxgraydipoxo

R3b is a saturated nonocyclic 4-, 5- or 6-nenbered
Substltuh@tser ocyclic ring conprising at | east one ri ng

taeénuég;lfs&e”Laﬁfe%mt@ﬁegéagen oxygen and sul fur

CISS d from hydrogen and_(C -C )al kyl, or
RSthb&oﬂlpsaﬁdsrcﬁtfmmmm('fb); )witabde &lu@rfoﬁQnemjgrl Jalkyl (such as

ety S b SR 1 1 5300 08 g e

~NR‘RE Sﬂ{kr&fl I%Mﬂh&‘ R g0l Qﬁflﬁéd K gvestonk e RS nimbeltgdrogen and R’
i onal substituted by one or nore substituents

maybe.(@d@@amehsmqh asehesyled effy®m (G -C )al kyl, (d-C

F%:? (%% % W%g% tc%F%al kg?l%(é% i @@éﬁ%&oﬁf el 1), suitable values
for Q 4tk '(Ull@l?ﬂﬁﬁt(blydh, stméthm @Ci'@@mbky{spsm hg/ﬂnpthoyﬁ)n halogeno (such

am no

Kyl di =
as chloghi cmgp@and @Balﬁa{(@%/he?e{ln@n’&g %(} Ig| %@éﬁéﬁ%@?@%&%afm mele R* may

be hydr@@fl[' % oxyca X&% @12 1stuc95a)s§‘Jzéle§ )06) al kyI car banoyl ,
G yEH( dolotheb hsple kt}df]th@mbammyi mn lﬁlejcemm)ralslolefqrmuéa (Ib), suitable

values §cg|Q( ﬁ%&'p%ﬁ}p 0 flﬁ%ﬁ%w LT bafgggli 34‘%% %%/cé&%gjggg&o and —

4R3 eslhRpRR angy bchyd dRr’
NRR&’?‘Eﬁ%L@RﬁﬂR%?% SRl sbbRITonsting (d - Qczl,y?au Kyl or e

be (Cl{@)al@yb)?@ﬂ@)@et@ﬂb)up or a saturated rmnocycl ic 3-,

S BGRB8 Bl of st )

(or a phdrRIRLAitichPERELepRKIIAN tiRebfS WhErstn R]&llﬁ; Ri atthl:bre as deflned above
substituents nmay be optionally substituted by one or
do not mnlwdef Cl - C4) al kyl , hydroxy or cyano groups; @ is

schlofe2 oh8 M %Eé(y%lnﬁ?é );fl giylg&‘sn&d})rg')ll k}grzg l}gghﬁggflfé

pyrazoqllggyl@fﬁaiobpyrﬁmhﬁlé;tut ed by one or nore substituents

endent |y sel ect rom
S-5-chisig 2 P-4 CopbRer IS HhIsol s po gl (- - -
ar é}xﬂﬁ, (C2- C6)a|keny| (C3-C8) cycl oal kyl
pyrazo?g}h%gﬁ oxycar bonyl (d - Co)al kyI car b021yly Y
S-4-(5{cERy1 OF}-py ezl amimm-2- (2 wahpsysirid-3-ylisoxazol-5-yl|pyrrolidin-
?—‘&’g“%%e(d C6) al kyl, -C(O NR6R7 and - SO2NR8R9, wher ei n
1-yllpy#hiq8S; Re, R7, R8 and R9 are each independently

-4-(5$fﬁétggpﬁd-(§fyf&m Wmepzqmqy(@me@ldx@de -3-ydyisoR4za@lrd RS,
an or R8 and R9, when taken together with
yl]pyrtdll@hmm’i]@g@ml@li%mto whi ch they are attached, may each

S-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3- -yl)isoxazol-5-

yllpyrrolidin-1-yl]pyrimidine;

S-6-methyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3-yl)isoxazol-5-
yl]pyrrolidin-1-yl]pyrimidine;
S-5-ﬂuoro—4—(5-cyclopropyl-1H—pyrazol-3-ylamino)—2-[2-[3—(2-methoxypyrid—3-yl)isoxazol-
5-yl]pyrrolidin-1-yl]pyrimidine;
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i ndependently forma saturated heterocyclic ring and n
is 0, 1 or 2,and wherein any saturated nonocyclic ring
wopitsnmahty bears 1 or 2 oxo or thioxo substitRPEenG82006/001195
a pharmaceutical |l y-acceptable salt thereof. In the
conpounds of formula (1435-suitable values for Q@ are
(d-cA4)al kyl (such as nethyl), (d-C4)al koxy (such as
S-5-fluved-AaSyetioyl- EH-povaydl-3-habmige o[ X-Bihmath o’ ihTde) -yl s amm]-5-
an a NR 4R5 (wherein R4 and R5 are as defined above,
ylipyriol lne&é(ﬂﬁwn?ray be hydrogen and R5 may be
( l) id-3-
R A e N A e e el
yl)1sox(az¢d)5 yﬁpmdbilelvsd]pyeamﬂmc, @ are (A -C4)al kyl (such as

t a - kox ch.a 0 hal ogeno ...
5ot b Sh LR TS0) By AR AP R Gy fegazol-
_yl]pﬁ{«(glml%jﬁquﬁeove for exarrpl e R4 may be hydrogen

(Ad-CcA)alkyl, such as nethyl). In yet

S-6- ch&f@ﬂh@rethslpﬂétpywolrhedalmv@m 1oh3-(3-methoxyp i duhisoxatol-5-
itable values for @ are (d-C4)al kyl

yl]pynf()ﬂdﬁ[ﬁi ggg#rlg%nﬁ J)A hal ogeno (such as chloro), cyano and

S-6- (2-hyNR4d§5thbW)%¢5-ﬁyd¥épr@pﬂ %p@fa@oﬁ&-y@ﬁhﬂﬁﬂ[@@@meﬂ@krpynd -3-

R;p R4 may be hydrogen and RS may be (O -C4)al k
yl)1sox§16%l XQPYF%?IF%W‘)I yllgyngyglpg,d above t he corrpounds of the

e
yl]pynRBdlan}prEﬂ@dlm,e as defi ned above do not i ncl ude:
5-6-2IES bR y%{/%}(g th§y i thox BN 3%érﬂz' B323hopY bRy

1 1sox%z<‘ﬂ|-51 Edih T m1d1ne
Y Ellg?% 2- }q]’a}ﬁ’% met hogxypyrl d- 3-yl )i soxazol - 5-yl ]

S-6- Ch#gr@ﬁoﬁmﬁﬂm -1 I}}Lrazoi-é =Yhaning)-21 [ 2y 2-arhox ypyrid-3-yl)isoxazol-5-

_ ay di ne; S-4-(5-ethyl-I|
.yl]pyn}:i_‘ﬂlp nra ﬁ%@%ﬂ(ﬁ%@m no) - 2-[ 2-[ 3- (2- met hoxypyri d- 3-yl )i sox

a]ZairheLﬂaryddnﬁpdnh@é d)idhél invem'ﬂldrpMélhlﬂh donexianipld 209 DﬁEbflﬁﬁbrd
yrazol - i//) m no) - 2- [ 2-[ 3- (2- met hoxypyri d-3-yl )i sox

compogﬁéif OfSﬁOHWI]% rSelspiedifiom1- yI | pyri ni di ne;

R il e e S T

pyrazol- 3yy1§lrpy10|)p15rrdmxi(-ne S- 6- et hyl - 4- (5- met hyl - |

S 6-mg%§l¥£~gi % (§ e¥hy?arrr}ug81gyra21£1% )L1)1sog(2azcr>tlE g gﬁp%%ﬁdm 1—y1¥I )6 -Srgéthyl-
1H-pyrazol-3-ylamino)pyrimidine;
S-6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methylpyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl]pyrimidine;
S-6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-chloropyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl]pyrimidine;
S-6-methoxy-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methylpyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl]pyrimidine;
S-6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-cyanopyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl]pyrimidine;
S-6-ethyl-2-{2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;
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ylTpyrrolidin-1-yl]pyrimdine;
S-5-fluoro-4-(5-cycl opropyl -1
woRmgnasot! - 3- yl am no) - 2-[ 2-[ 3- ( 2- met hoxypyr i d- BEGBR®6/X01195
azol - 5-yl]pyrrolidin-I-yl]pyrimdine;
S-5-fluoro-4-(5-ethyl-I-
H pyrazol - 3-yl am no) - 2-[ 2-[ 3- (2- met hoxypyri d- 3-yl )i sox
S-6-meihoky-2-{ 2y{B}(Bymetbylipgtrazini2-yl)jspyazobvb dil jpgrrolidin-1-y1 }-4-(5-methyl-1H-

6-,(2: hydr ox: ethoxy) 4- (5-net hyl -1 H pyrazol - 3-yl am no
pyraz§32yl§'§“’[°§9 ®hoxypyri d- 3-

S-4- (sw?%thglg}qg?gkazé{ gly]é%hgphi[@md -yl dTB Y@ azol-5-y1pyrrolidin-
1-ylipyipigingz ol - 3- yl ani no) - 2- [ 2-[ 3- ( 2- met hoxypyri d- 3-yl )i sox

S-4- (S%ﬁéh%lhﬁ{%bgla%x% -y q'rﬁagl}g)— —[%—[Zl—@l-megﬂy‘i{armnopyndé yl)isoxazol-5-

yl]pyrﬂd-hﬂWB—gfqby&nj&ﬂd’n no) - 2-[ 2-[ 3- (2- met hoxypyrid- 3-yl )i sox
| -5- yl]pyrrolidin-1-yljpyrimnmdine;
5-6- m%f;hEL 4-£5- WH}YM%PW@@\)i Mlaw@;?cﬁ%ﬁr@plyﬁthbflmnowndﬁ -yl)isoxazol-

531 =) no)-2-[2-[3-(2-met hoxypyrid- 3-
Y]pﬁﬁﬁo?(?zl& -5-yITpyrrolidin-1-yl]pyrimdine;

S-6—etl&151—(f5l—met:hgl§lH(;@ﬁrmﬂByjlaﬁngo% % [1(2 2[3 -(2- cganopynd—del)moylca)zol-S-
H-.qyrazgol - 3-yl.am n met hoxypyr i yl )i sox
Yllpyffgk‘af\ﬁ éyHE}Y‘} ‘P%Iaf‘& n-1-yljpyrim di ne;

S- 6—m§h@cy( @{bs{gr@)ﬁﬂ&h&%)y/}azﬁ) ﬁ%r)ﬁbfgééol 5. yl]&/rrohdm 1-y1}-4-(5-methyl-

]‘)_/razol 3-yl am
TH-pysargl-Silemin)pBriplidipgsr r ol i di n-1 -yl ] pyrim d| ne; or

and phay ac‘régt%%ﬁl?fécépg?ﬁqgs%i%éhir%of[ 3- (2- met hoxypyri d- 3-yl )i sox

aln&hetifaer 3ppary paraitilgi dbmpbuitlld $Hthé Mvehiiéh inbRidk] ek bAnple, any one
npounds of the invention include, for exanple, any

OrmorSﬁ%ma?m}%Péf@m%Gm@&emdMnm a (1) selected from -

S e P a0 s
pyrazo anmnl Q)yp[ymd [

b 2 h med3nt(93 et hyl. am nopyr azi n- Zdy )i soxazol -
S-6- m%hﬁrﬁ%- Yot HWW%H Endigoxazali3yiIpyrrolidin-1-yl}-4-(5-methyl-

18- fayélaalinﬁ»n yyrim dine;
py 9a %gmrrefhl-ll-l-pyrazol 3-ylamno)-2-[2-[3-(

S- 6-m62thE‘H§ympWi-le39yaaql§eydanm®-5 [2-[3-(2-methylpyrid-3-yl)isoxazol-5-

i yI]pyrlmdlne
yl]pyrré{ %‘P‘yl &]ﬁw et hyl - | H pyr azol - 3-yl ami no) - 2- [ 2- [ 3- (

S- 6-m£h3am - (- @Pthiy1- dfﬁpwhadlsqu&ﬁ%)é [2-[3-(2-chloropyrid-3-yl)isoxazol-5-
%r- yrrolidin-1-yl]pyrimdine;
YI]PYﬁSh 1(35 nmet hyl -1 H pyrazol - 3-yl am no) - 2-[ 2-[ 3-

S-6-mc{tl?ox'§;e4 @’ln%iﬂ;)l qlﬁ@yﬁagcilggﬁ%ﬂld)-%-[2—[3—(2-methylpyn'd—3-yl)isoxazol-S-
yllpyrrolidin-1-yl]lpyrimidine;
S-6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-cyanopyrid-3-yl)isoxazol-5-
yl]pyrrolidin-1-yl]pyrimidine;
S-6-ethyl-2-{2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl } -4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;

S-6-methoxy-2-{2- [3-(3-methylpyrazin-2-yl)isoxazol-5-yl|pyrrolidin-1-yl }-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;

S-4-(5-methyl-1H-pyrazol-3-ylamino)-2- [2-[3-(2-methylpyrid-3-yl)isoxazol-5-yl]pyrrolidin-
1-yl]pyrimidine;
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ylTpyrrolidin-1-yl]pyrimdine;
S-6- net hyl -4- (5-net hyl -1 H pyrazol - 3-yl am no) - 2-[ 2-[ 3-(
wWQ2wgaospyri d- 3-yl )i soxazol -5- yljpyrrolidin- PCT/GB2006/001195
1-yljpyrimdine;
S-6- et hyl - 2-{2-[ 3- ( 3- met B¥+pyr azi n- 2-yl )i soxazol -5-yl ]
pyrrolidin-1-yl}-4-(5-nmethyl-I|Hpyrazol -
S-4-(53mgthai A e)yparoi-fiyiamiap)-2-[2-[3-(2-methylaminopyrid-3-yl)isoxazol-5-

S-6- met hoxy-2-{2-[ 3- (3-net hyl pyrazi n-2-yl )i soxazol -5-y
yI]Pyrﬁl'g’il}qf‘é(ﬂPéﬂ%Wéfili‘%u }-4- (5-met hyl -1 Hpyr azol -
S-6- 1_ : e Gl 2 . 9 [_[2(D . L1 TV
mgﬂl}d{]ﬁ?%g%%ll I Eé Sgﬁasz %llafnér-l?/)l 2a¥r21 %3052- 151? Fé/la[r%n?%ynrge% P{WBWOI'
S-yllpyurelidia-1-ylipyrisusiaenands- - y1 ] pyrrol i di nl -yl ] pyri mi di ne;
s-6-m%hﬁ%g-;{?g@gk}éﬁ%t@%&&%ﬁr}g%iﬂo%g%o'f%)-_x}lﬁ;%%ii[ﬁ{-f-%zi I Y.
1H-pyydzbpyl@hingjpYridrdihe;pyri m di ne;

S- 6- net hyl - 4- (5-net hyl -1 H pyrazol - 3-yl am no) - 2-[ 2-[ 3-(
and PWHW%%%@W@M@I sdisythgregfoxazol -

T T ——————
or moreEpenpomydsi of _-f&inlyd_lé FI$ M?(ft?ndl grl61?]1e- and
S‘ﬁ‘méb%ﬁzfg?ﬁ%‘@'l-“*g@ﬂgﬁ[%ﬁ%@:W@ﬁwélpwaﬁylﬁol'zdiwﬁlMx@zmpﬂml—1H~
pyrazdlb]-y%(ﬁﬂrf_@%;%ﬂhﬁdin‘e}" }-4-(5-nmethyl | H

pi;razol | am no) pyri m di ne; and

S-6-mesh gl 2rd & 4 31(3-ctiylapinopyapaiad?t ¥)isedaral-3-yHp podlidin-n - phat (Sanethyl-
3 9 articular conpounds of the invention include,

1H py?%?leg&%\ann%flgpy%%&gﬁe or nore conpounds of formula (1)

S-6-methylet{ BehettyQTHE pyrazol-3-ylamino)-2-[2-[3-(2-methylpyrid-3-yl); 5.
S B methyl 22 (2133 bt hoeypy s az; agetivlpyid 3 ylisoxazol
Yilpyroligine byl laytimiding | - 4- (5- et hyl - | Hoyr azol -

e Femidine: . ' .
s-6-melnyL £ BRI A3 vamino) 2R3 P achlroni S lisoxpasS-
yllpyrisliyiin} by pwimidiine; | - yl } - 4- (5- met hyl | H
razol - 3-yl am po rim dine;

S“6'm‘%ﬁ%’iyﬁ%ﬁ'm%wﬁwﬁﬁ%r&v%w&E%-Bszmaw}wﬁdz?z-ylzisp@zel—S—
SIpyrERLDYpYh: V] ) i soxazol - 5-

yllryriolidin-1-yl]pyrimdine;
S—6-m®hﬁ=‘?/réi-mythyllrlH'apmdhyskylhmlhmy-rZa[ZeiB-(3-qybmpymid)3~2}){s8xe[z3}-6—

o VR ) oorarel

S-2- [??ggengn?éﬁmlag%ﬁf;gy%?gatsigl;}%?ggmﬁl1-§=1]-Ml(91H1&H}1: Prbgidzar3-
ylalmnw-?ﬁwrp@hwmmnﬁ@inq;py rimdme;
S-4~(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-{ 3-(2-methoxypyrid-3 -yl)isoxazol-5-
yl}pyrrolidin-1-yl]-6-morpholinopyrimidine;
S-2-[2-{3-(2-methoxypyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5 -methyl-1H-pyrazol-3-
ylamino-6-morpholinopyrimidine;

S-2-[2-{3-(2-cyanopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5 -methyl-1H-pyrazol-3-
ylamino)-6-morpholinopyrimidine;

S-2-[2-{3-(2-chloropyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine;

S-2-[2-{3-(2-methylaminopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1 -y1]-4-(5-methyl-1H-pyrazol-

3-ylamino)pyrimidine;
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S-6-net hyl - 4- (5-net hyl -1 H pyrazol - 3-yl am no) - 2-[ 2-[ 3-(
2-cyanopyri d- 3-yl )i soxazol - 5-

w@ kdopsteasot i di n-1-yl ] pyri m di ne; PCT/GB2006/001195
S-6-et hyl -2-{2-[3-(3-net hyl pyrazi n-2-yl)isoxazol -5-yl]
pyrrolidin-1-yl}-4-(5-msi¥wl -1 Hpyrazol -
3-yl am no) pyri m di ne;

S-6-mSh G- 2AE2-HBXY-ntifRarhihop i dre )i oxurelz3-vh By dis-AXAZOL(5 Inethyl-

lH—py@]z&Yg- I i.di ny{%)l/cl}}%q:f (5-met hyl -1 Hpyr azol -

| O34l -
Sz[25?%2@%6“?@%%;sa%zlwa%%gw BBl s
ylamll@)mdmt hyI | H pyrazol 3-ylam no)-2-[2-[3-(2-nmethyl a

S-6- QW%@@%’F leéq el % {gR? %ﬂp&qﬂﬁé -yDisoxazol-5-yl }pyrrolidin-1-y1]-4-(5-
methy]Sﬂ@—py@tzbyBﬂmﬁ@o)"ﬁhhﬁamgH pyrazol - 3-yl ani i no)-2-[ 2-[ 3-

net hyl ai ni nopyri d- )i soxazol -
S-6- (25nfgﬁh&]>>ﬁ§¢¥hoew) aﬂ?-r{g (§1e}l*p9mrnm12mel)lscamol 5-yl}pyrrolidin-1-y1]-4-(5-

methyls][? F§§,1%nﬁgw&,%ﬂﬁ&’iflgeh2?>%lplymm n-2-yl )i soxazol - 5-

S-6- mq:lkw)@zm[BqSxB&myﬂp;)rwQOlﬁsm@zolaﬂlgl}p rrolidin-1-yl]-4-(5-methyl-1H-
EB rmaceuti cal | y-acceptable salts thereof. In another
pyrazofepylapino €Wfar conpounds of the invention include,

S-6- (221262 C?%B@azmﬁz_ﬂm PRy 1IR3 SRR R oy R o114 (5-
methylSLig-piyeazhly B~ yizan{m(-)lpsm(rﬁdlee hoxypyr azin-2-yl)isoxazol - 5-yl
$-6-(3 %%f ! Sﬁ')r'ﬁ% %{)L%ﬁ%ﬁﬁ% 2Ty 3 IR B2 0)5 1) pyrrolidin- 1-y1-4-(5-
methylstl@v]yﬁizbvﬁ meﬁlﬁoIp%{r@dlﬁé hyI ani nopyr azi n- 2-yl )i soxazol -

rrolidin 5-nmet hyl | H
6- ((ZRWT}glgggxyquppm%M%i)ﬁ {ﬁ- —mgthylpynd 3-yl)isoxazol-5-yl }pyrrolidin-1-

yll-4- (§n§et}§ﬁt1|}éb§/q]%z&55 gg‘éﬁgﬂ)ghf@d(% ‘met hyl pyri d-3-yl )i soxazo

S-6- (ZJm&howeﬂmxy)—@-l[l—CﬁBm%-lcyaﬁdppﬁﬁBniflﬁb@@izol 5- yl}pyrrohdm 1- yl[] -4-(5-
(5-methyl -1 H pyrazol -3-yl am no) - 2-[ 2-[ 3-(

methylzlfgwwaza&ﬁfiaeﬂso V‘jlmé‘ii%“azol 5- yl]pyrrolidin-
S-6- (1%yélﬂdc9&'16gf6'p912&?mo% tz [2:{3- (Igl_methglfgfld 3 ¥/lplg%(a%8 3yl pyrrplidin-1-
YII-4-(3-metistt HyH-pynai.al- %ylyhl)ncspmmimé yl ] pyrrolidin-

56 LR %—2—'1?%3m@wﬂpm;ryaw@l-yﬁ-mtaeudznﬂzyq-s-x@
methylzrmpm@ww%ﬁn hﬁ@iﬁ@ol
yllryrrolidin-I- %Hmdlne

S-6- m@@z&w%—{% $3\(2_>cmlonym rylis@ayol)5-sd paurolidis-lyyl}-4y(6 modthyli -
yrazof-g y-Yzln]nné)p(ygnﬂE hby! -1 Hpyrazol - 3-

S-6-methoxy-2-[2-{3-(3-methylpyrazin-2-yl)isoxazol-5-yl } pyrrolidin-1-y1]-4~(5 -methyl-1H-

pyrazol-3-ylamino)pyrimidine;

S-6-ethyl-2-[2-{3-(3-methylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-1H-

pyrazol-3-ylamino)pyrimidine;

S-6-ethyl-2-[2-{3-(2-cyanopyrid-3-yl )isoxazol-5-yl }pyrrolidin-1-y1}-4-(5-methyl-1H-

pyrazol-3-ylamino)pyrimidine;

S-6-(2-methoxyethoxy)-2-[2-{3-(3-methylpyrazin-2-yl)isoxazol-5-yl } pyrrolidin-1-yl]-4-(5-

methyl-1H-pyrazol-3-ylamino)pyrimidine;
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yl am no) - 6- nor phol i nopyri m di ne; S-4-(5-cycl opropyl -

H pyrazol - 3-yl am no) - 2-[ 2- { 3- (2- met hoxypyri d- 3-yl )i sox
W@2wbAa630Y| }pyrrolidin-I-yl]-6-norpholinopyriPETGB2G06/001195

S-2-[2-{3-(2-net hoxypyrid-3-yl)isoxazol -5-yl } pyrrolidi

n-1-yl]-4-(5-nmethyl-I H-3f9yfazol - 3-

yl am no- 6- norr hol i nopyri m di ne;

S-6-(2Sttibxly P 2{[3-{(ﬁ(mahymyfazdrﬁw»isbxmazﬁhpﬁraid}rpyryﬂlouﬂhﬁthyl-
(.5- et -1 Hpyrazol - 3-

1H‘Py’gf‘{zé}ﬁ%‘ﬁ(5’)‘m80)ﬁé’9%‘3p? nopyrimdine; S-2-[2-{
S-6- (3311&30% d%"y Q'[?]@ 4(3 (f);étﬁg;szﬁg @yp soxazol-5-yl}pyrrolidin-1-yI]-4-(5-

}pyrrol l pyrazo
methylylldmymz))bﬁfylmnuhpmnnndme

S-6- (ZTSeil%ﬁx&glihi) m(-gjrﬁgjzﬁ-ﬁemxlp T zf_p%yﬁggggazglo%( S pyrrollé{m—lpgr/lﬁ r40(5
methyﬁlﬂlp@'E’QzBDBleiﬂlﬁﬁb gﬁ@mdme
2-mmet hyl am noryri d-3-yl )i soxazol -5

met h
S-6-[ (lmwyp%)pr@ybmetmxy} -2-[294 3r(@tohgthylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-

1-yl}- 42()5@?%"5’ iHYﬂi;'% ?%y‘fi%ri/ﬂrn%g)gﬂnfhﬂ soxazol -5-yl }pyrrolidin

S-6- (3-c|ya1)dﬂr014bx(y5-2n[et{hSyd3-ﬂlethb/l}pyfaam:ybmoxhz’ﬂlﬂ%ﬁ}Wfdlﬂlrﬁ!l%A (5-
yggl t hoxyet hoxy).-2-[ 2-{3-( 2- rrethylpyrl -3-yl)isox
methyla dipyeazgl- ?&W@P?Hyﬂﬁuqimw 4-(5- methyl -
g i3 30
S Ry ROy B P40 B gt sﬁwpraorhg.l STa T

'lH—pylsaaszleHE&n}ah@}wnnmﬂmdl n-1 - yI] 4-(5- nmethyl -

s-6 S @ SEheg SR P Bty efpnrzn gopivsses ritpyrolicn-
1-yl1]- 4}@1&1&@&1 @pr}}raz\dl 13 -AarhBroyRiimbime; Hoyr azol -

rimdine;

S-6-Q S Dy by o Ay iydmxypyinding2 yRisoRbS ol Kbyolitiyt buH4-(5-

| 5- hyl -1
R S
S-6-m&hx (- 3{@-}{6r(QWDPﬁﬂDX-)yl)iSZ)xhﬁﬂ-{SSyl(}ﬁyrmtch Ilpm g5 3nehylilgn
net

xazol tpyrrolidin-l-yl]-
pyrazof I?’F%W%I?&Py-‘%m Jinghi no) pyri mi d| ne

S-6- chg{r%»(zz_z[?e{ hamﬁgﬁg @pg(?%%glgsz 5{ }%éﬁb &f G (SgmethyL | H-pyrazol-

3-yIaIr14m()ﬁymmtd:my¢ ahdH— pyrazol - 3-yl am no) pyri m di ne;

S-6-(2 ?ge&h«%xz ﬂf ?é d?t{go(ﬁyc?xo;}y%c? ag&sox@%}yﬁ%{m&lmn){ y)l] methyl»
lH-pyﬂdz@lyfi—? Spyhiading) pyri m di ne;

anocyclopropyl)nethoxy 2-12-{3-(2-net hyl pyrid
and phmsna,ﬁleylﬁl yzpeetptaple sdlisyirarenti di n- |yl | -

In yet another aspect, particular compounds of the invention include, for example, any
one or more compounds of formula (I) selected from:-
S-6-methyl-2-{2-[3-(3-ethoxypyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;
S-6-methyl-2-{2-[3-(3-ethylaminopyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(5-methyl-
1H-pyrazol-3-ylamino)pyrimidine;
S-6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methylpyrid-3-ylisoxazol-5-
yllpyrrolidin-1-yl]pyrimidine;

S-6-methyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2-[2-[3-(2-chloropyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl]pyrimidine;
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4- (5-nmethyl - | H pyrazol - 3-yl am no) pyri m di ne;
S- 6- (3-cyanopropoxy) - 2- [ 2-{3- (2-met hyl pyri d-3-yl )i soxa
waolos806pb} pyrrolidin-I-yl]-4-(5 methyl-| PCT/GB2006/001195
H pyrazol - 3- yI am no) pyri m di ne;
S- 6- et hoxy- 2-[ 2-{ 3- ( 2- c%ﬂopyrld 3-yl)isoxazol -5-yl}p
yrrolidin-1-yl]-4-(5-methyl-1 Hpyrazol -
S-6-mgthpk yi (A eyl L ghiyrezpl-3-ylamino)-2-[2- [3-(2-methylpyrid-3-yl)isoxazol-5-

S- 6 et - 2-[ 2-{3-(3-net hyl 2-yl | - 5-
s B R i

S-6- |- QI 13- .
T I B ylamine) 2-12-3- Coovanopyrid 3 yTYisogazgls

yl]PYIT%hdﬁbhy Pﬁﬂlﬂl@lne} 4- (5-nmet hyl -1 Hpyrazol -

S-2- [28( 3y Zalght%& pg(}{lfl-ziﬁ{/]gls?rédzgg/gﬁb}rpy{:rpgd@ ]yP’l] -4-(5-methyl-1H-pyrazol-3-
ylamﬁd)éﬁomaqxhbhﬁopé&ﬁmmfneol idin-1-yl]-4-(5-methyl-|
zol - 3-yl am no) pyri m di ne;

4 (Sg“yslo@@pfﬁﬂﬂwﬁq*@xmeQ [P35 (2-methhyymyida3-yhisexado) 55
yl}pyr?diﬁﬂx?'l fq -y g&&?ﬁﬁ&ﬁi gghgudmeyl ]-4-(5- nethyi-I

amn yrim’di ne;

S-2- [28—36(2(1ﬁehhbhypwgd-3%y[)iéoi2&o( S-yingtyloligitr B/i10t-25-eltiyb O KaFRhzo0l-3-

1 $/ rrolidin /1']-4-(5-methyl | H
ylamingg giogﬁ HFHLP#&) yrim di ne;

S-2- [25{36(2(e%raﬂgéﬁfaxy49bﬁesem '52y1 léfn]{oﬁd{ngl BRIV BERA R By ol i3-

soxazol }pyrrolidin-l
ylamineg-@yinetphioliyapyristid@ey | anmi no) pyri r ni di ne;

S-2- [21;,6@%%01:5{%? S Lestha - s[ﬁl}ﬁi 3@1;(%157? L@fﬁ@? S B S
ylarmddamyfr@aﬂie, 3-yl am no) pyri m di ne;

yanoGycl opr opyl ) net hox [ 3- (3- et hyl pyrazi n-
S-2- [22{3>A2)m%t83( e Qpyrigh3-lisprsazp %ﬂl }pyypfldm -8l rfle¢Shpethlyl- 1 H-pyrazol-
3.v] %{191 e3- Yyl arnino) pyrim di ne;
yanﬁh(gﬁ yanopr opoxy) - 2-[ 2-{3- (3- net hyl pyrazi n-2-yl)iso
S-6-methylel- {25{ &’-I@—p}eltlt}dhmdﬂopyﬂld-yly]l)i%xéﬁl 5-yl}pyrrolidin-1-y1]-4-(5-methyl-
15 mstlh%é[ Tn%k 3-yl am no) pyri m di ne;
“PYRZ@l-Fr¥lamiy E“ 8% (3- net hoxypyr azi n- 2-yl )i soxazol - 5-

S-2- [2y{|3 (}zaﬁétﬁglbyﬁ'a@ - yIfisdiabords- géﬁgﬁ&*ﬂaih'Mu 4-(5-methyl- 1H—pyrazol 3.

yl am o) pyrim
ylmmnsmm@zdmt hoxyet hoxy) - 2-[ 2- {3 (3-(2-nmet hoxyet hoxy) pyra

s-&aﬁé%«?x g{o@"%‘i‘g? ) ﬁ%@ﬁ% . ryi)woxaz&i Lo ol A cs-

methylazap@&zamiwfmezbmﬁmdﬁe [ 2- {3 (3- hydroxypyrazin-2-yl)i
soxazol - é-,h[io' idin-1- -4-(5- nethyl-|
S-6- (ZTtpngmxgg@lpxg)_ [ T{@jeﬁ%pmm-ﬁ@dhsoxazol 5-yl}pyrrolidin-1-yI]-4-(5-
thviSt! )yrid-S-yl *soxazol -S-yljpyrroli
e yg,lf ngl%aggg@%@%ﬂ?é&gyr azol -
S-6-methoxy-2-[2-{3-(3-ethylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;
S-6-(2-hydroxyethoxy)-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-(3-hydroxypropoxy)-2—[2-{3-(2-methy1pyrid—3—yl)isoxazol-S-yl}pyrrolidin~1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
6-((2R)-2-hydroxypropoxy)-2-[ (2S)-2-{ 3-(2-methylpyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-
yl1-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine;
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3-yl am no) pyri m di ne;
S-6-chloro-2-[2-{3-(l-oxopyrid-3-yl)isoxazol -5-yl }pyrr
w@bkdiodites3h7 yl | - 4- (5-met hyl -1 H pyrazol - PCT/GB2006/001195

3-yl am no) pyri m di ne; and
S- 6- ( 2- met hoxyet hoxy) - 2412~ { 3- (| - oxopyri d- 3-yl )i soxazo
| -5-yl}pyrrolidin-I-yl]-4-(5-nmethyll H
S-6- (2metmgbmaxw:am (B Pyydnobiids:ylHsnukazol-5-yl }pyrrolidin-1-y1]-4-(5-
armaceut i cal |l y-acceptable salts thereof. In yet
methylalﬁirpﬁ’é‘?‘ﬂa%ﬁ@@@no B&?W‘ﬁ%ﬁ'ar conpounds of the invention

S-6-(14 Fg&lo\é?&ogﬁo?ﬁ%ﬁ?tﬁm 223Ny HE! 136y1 G QRMISLS1 19 rrolidin-1-

ect’e
yl1-4- (Sﬁ@{hmﬂl@pyrﬁqu%ﬂﬁm(r&)pyrhmdﬁwr azi n-2-yl )i soxazol - 5-yl
rrolidin;: oS- et

S-6-(3 IS§ quo§y%,12 &%13{%6% ]il}ﬂp&iil%—él-yl isoI;(I-azol-S-yl}pyrrolidin— 1-y1]-4-(5-

methylsf}@ Ly ?an{lgo)kgsﬁmﬁg hyl am nopyr azi n-2-yl )i soxazol -
Ip rro din 1-4-(5-methyl | H

S- 6—mq§1wxafzb|[2 :{;3-3@—amnq>py1p@»ﬁryl)1$(uqan@lu5 -yl}pyrrolidin-1-yl]-4-(5-methyl-1H-
nmet hyl - | H

t h
pyra20f€/> Yéai%]lnoﬁ) Pgé}f‘no) 2-[2-[3-(2-net hyl

S-6- mdth{é)iyd2-$2 Y )(mm@raﬁn 2\ 1hipyrtazol-5-gi }@yrrd;h@ﬁh}lpyll]MnQSdmamyl 1H-
S- 6- nmet hyl - 5-net hyl -1 H pyrazol - 3-yl am no) - 2- [ 2- [ 3- (
pyrazob33faraing Fll'ﬂH 8¢y )i soxazol - 5-

S-6- ettgl% n{f{?' ﬁllaﬂﬂX pe%a!z R@FE ?h{bgﬂ yjpyrrofidin-Lyll (S ety L
pyrazol- B%Tlmmb)pypymdMe,S yl ) i soxazol -5- ylj pyrrol i di n-
S-6-eti AT e ORI ARy RoeRe sy VU POy L et 1

pyrazo(g }qgﬂﬁjﬁg%hqdl%e,yl )i soxazol -5- yljpyrrolidin-
pyrim dine ;

$.6.(2 bl s oy pyathylpgaging-yBiseseapl- Sy ppHidiot -ll-G-

| - 3-
methy%gryﬂyka&fl' '%%nﬁ%%pn%%g?/%aé?nes S-4-(5-cycl opropyl - |

S-6- (2Jdtmmwzq!z -(3=(% Ldthy1pyrazink 2y{)Bok Zolst ey RYidindl 31 y4-J3-aethyl-
azol -5- vyl }pyrrol 1din-1-ylj-6-nmor rholinopyrimdine;
1H—PY@ZQL%"213{IBH‘€ pyrsidesiypyri d- 3-yl )i soxazol -5-yl }pyrrol i di

S—6-(3{/}?%[Frlnélylr%{c§)_0%g)r—f-ﬁ§ ?3'(3-méhﬂ¥g§%@'; -2- ?Dlsoxazol 5-yl}pyrrolidin-1-y1]-4-(5-

ol'r nopyri
methylSlH-ﬂy?az{)Ba{y]?&rmyla)pgpyndldes yl )i soxazol -5-yl } pyrrolidin-

S-6- gl RBPR DI S R 2 isoxazol-5-yl} pyrrolidin-1-yl]-4-(5-
e el A, 5 1) $0r30 )Py 610
S-6-[(1- cyanocyclopropyl)met%:oxy] 2- [2p¥3 (3—methy1py>;azm 2—yl;1£(¥(azol 5- yl}pyrrohdm—
1-y1]-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-(3-cyanopropoxy)-2-[2-{3-(3-methylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S—6-methoxy-2-[2-{3—(3—methoxypyrazin—2-y1)isoxazol-5—yl}pyrrolidin-l-yl]-4-(5-inethy1—
1H-pyrazol-3-ylamino)pyrimidine; and
S-6-(2-methoxyethoxy)-2-[2-{3-(3-(2-methoxyethoxy)pyrazin-2-yl)isoxazol-5-yl } pyrrolidin-
1-yl}-4-(5-methyl-1 H-pyrazol-3-ylamino)pyrimidine;

and pharmaceutically-acceptable salts thereof.

In yet another aspect, particular compounds of the invention include, for example, any

one or more compounds of formula (I) selected from:-
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S-2-[2-{3-(2-net hyl am nopyri d-3-yl )i soxazol -5-yl }pyrro
lidin-1-yl]-4-(5-nmethyl-I H pyrazol -

W@200bami3on) pyri m di ne; PCT/GB2006/001195
S-6-met hyl -2-[2-{3-(2-nmet hyl am nopyri d-3-yl )i soxazol -5
-yl'}pyrrolidin-I-yl]-4-@-nethyl | H
pyrazol - 3-yl am no) pyri m di ne;

S-2- [2&32{3{%c{>@p@2&zﬁi€1 h&istﬂS%ﬂbﬁyﬂo&dﬁﬁk@ﬂ Gugthlybyr(GahdtlylnlL H-
){ (5-met hyl -1 Hpyrazol - 3- yl ami no) pyri m di ne;
nyazok?’ef%@ Wél%gﬁé*?hoxy) 2-12-{3- (2-net hyl pyri d- 3-yl )i sox

S-2-[24 f_{é% e?hz)ﬁ%zx}xﬁﬁé??x%ﬂndi ynﬂsoﬁ/alzbr-é' R&ﬁayn%‘ﬁhﬂyi y1]-6-methyl-4-(5-methyl-

am no) pyrimd
lH-pyISzﬁl—i ~lamiipo)pyriyadingxy) - 2- [ 2- { 3- ( 3- et hyI pyr azin-2-yl)is

S22 e b e W b e ey 45 eyt L

razoB3(3arRind Mlaﬁﬂen 2-yl)isoxazol - 5-yl
Py }ryy?roll -1-yl]-4-(5-methyl-I prrazol

S-2-[24 33;,([Zamlqmpjp§d Bﬁi)@ﬁorq@zol 5-yl}pyrrolidin-1-yl]-6-methyl-4-(5-methyl-1 H-

hoxy) 2-12-{3-(2-net hyl pyrid-3-yl)isox
pyrazo§3gilﬁr§1nl3¥ pyrr idln [ -yl]-4-(5- nethyl-I

S-6- méth@éw azmua&zyhanylpmMmmodast -yl}pyrrolidin-1-y1]-4- (S—methyl—lH—
(3- hydr oxypr opoxy) - 2-[ 2-{3- (2- et hyl pyrid-3-yl)iso
PyraZOkéz%?m@%&}ﬂml%eol i din-1-yl]-4-(5 nethyl-I

S- 2-[2-2_35{%2%)%{_?@ hyldd 2@;%&%;3( )ygfrp%h{aﬁ? e -yg -6-methyl-4-(5-methyl-1H-
pyrazoB3{y2ammohpsiomiding; 3- yl ) i soxazol - 5-yl }pyrrol idin-lylj-

S-2-243 38 thé%ﬁwe‘ﬂﬁ%éz@% Sl S TR B RS
ylannné&% =rRodphbRNG gfyﬁhﬁ&ih@ -yl]-4-(5- nethyl-

yrazol - 3-yl am no) pyri m di ne;

S-4-(5sy @DP*OW%HGW@%@TWF‘PN&[ﬁdﬁy@’z‘mﬁtﬁ%wypg Iringrasok-Fd
yl}pyrﬁ%d}’r{ l;ﬁ,’fé‘%?{)h&n%@}r%{dﬁo' idin-lyl]- 4-(5-nmethyl-|

m di ne;

S-2- [2-336(2(r3etﬁyﬂypajnﬂcaoﬂ>m)xaaol Qr“y{}%y(TZ»h&iﬁthyl]W(fSl—lﬂetﬁyyll)ll[@@afz@l 3-
zol - 5- ylﬁpyrrolldln I -yl]-4-(5- methyl-

ylaming-G5{osBhelingpyniEidings) pyr i ni di ne;

S-2-[25 3r : O{E‘%’gﬂﬁ@%dz %'1312{)%32() %w g{ps;_g%ﬁé-ﬁ;%%?}ﬁﬁjrxﬁli%-

ylamin®y- ﬁkmmphol)lmpynmdineze

S22, R AIED Bréﬂe}ﬁaz(o?é%)ﬁyﬁ?’c{ AT A Biratorts.

ylannn%)%)rﬁ‘ﬁtlﬁfé pyrim di ne;
et hté hz [ 2-{3-(3-net hyl pyrazi n-2-yl)isoxazol -5-yl}
v

S-2-2gdpr@one mlmqny]ndf& YlbisoreeblyS -yl } poipplidingl-y1]-4-(5-methyl-1H-pyrazol-
3-ylantnd)pHTfRALRY "1 M di ne;
S-6-methyl-2-[2-{3-(2-methylaminopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-
1H-pyrazol-3-ylamino)pyrimidine;

S-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-yl]-4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrimidine;
S-6-(2-methoxyethoxy)-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-(2-methoxyethoxy)-2-[2-{3-(3-ethylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
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S-6-ethyl -2-[2-{3-(2-cyanopyri d-3-yl
)i soxazol -5-yl }pyrrolidin-I-yl]-4-(5-methyl-|
woipasaesh? 3-yl am no) pyri m di ne; PCT/GB2006/001195
S- 6- (2- met hoxyet hoxy) - 2-[ 2-{3- (3-net hyl pyrazin-2-yl)is
oxazol -5-yl }pyrrolidin-143+]-4- (5- nethyl - |
H pyrazol - 3-yl am no) pyri m di ne;
S-6-m&h6xy-2- [ét{quyethﬂpyﬁz1h&y1&smby5m}rpeymond& Mhlisexagmkt-1H-

pyrea g AU BRI R ) by s i e
S-6- (235@1-&;?%{1&%& %){@f{QRQF%eI)t%ﬁF{ﬁﬁl-}!%r}lﬁgbgg%lhﬂklgﬁx?& (53 p]-Hs-

soxazol - 5-Vl } pyrr ol
methyHL Byiryagzol-33dghme)melugdineni di ne;

S B R T BT A Py DAt Byt 51 s
methyﬂﬂyﬁyazz@k 337 B?I{y@ﬂlﬁufnbm di ne;

cyanoc Oret hox y]-2-[2-{3-(3-net hyl pyra
6- <<2R212ms@rwprwa§aﬂ(§s>yf }{wzmtmdpmd%wulsomtcﬂ-ﬁaﬁﬁmmlidm I-

yii-4- (z*r@éf{@zfé@gﬁg%?gp%wﬁ% nfs net hyl pyrazi n-2-yl )i so

S-6-(2xaabdxyethoxypredBi@iayahopyikd- Ayl fox 1-BW yyrrolidin-1-y1]-4-(5-

yrazo | am no) pyri m di ne;
methygi i)ﬁyyl 9 YSII&NGRt hoxypyr azi n- 2-yl ) i soxazol - 5-
S-6- (lééyh%@%fégfdﬂiyﬂrﬂetﬁ@xg A b5 (Qefnlabﬂg r#(};'nd% yDisoxazol-5-yl }pyrrolidin-1- -

g razol yrimd
y11-4-(Snaetig- Héﬂ)hmwbﬁytﬁmwle)zy{lﬂu@ﬁew ( 2- met hoxyet hoxy) pyr a

S-6-(3 Zﬁ_yggl/cﬁ)g xyg Qﬁz{% q?mrj%zw %19 n-‘él 1's<2ﬁ|:flaoly Lo 4 s

methylPIpyee LB itahingBeesdhabl e salts thereof. In yet
anot her aspect, particul ar conpounds of the invention

S-6-mgthexypdd2-(BdR- cermmné -3-yigorxsael- oyl pyrrelidiorppllHdS-méthyl-1H-
r ctedfrom S 2-[12-{
pyrazo g}g‘é&?’hgé?)n yrazi n-2-yl )i soxazol - 5-yl
S-6- me}tp(yxy 17)4[2-(1B#{Blme}thjﬂpﬁ‘aﬂiﬁtﬂﬁylbrséxa(za 5B ypkroliiiaPy B 20{5-methyl-1H-

g n nQ) pyr.im di ne;
pyrazo 3211Tr51n{9§’}’(1:§nl€{nﬁyl am nopyr azi n- 2-yl )i soxazol - 5-yl }pyrr

S-6- ettﬂ)uzdﬂzn 3. %*Mhﬁlsm%x ; pyrbly#l%)i £8%t§;\‘/1%{3#‘£91 din-1-y1]-4-(5-methyl-1FH-

pyrazo I ne;
YfaZOB3(}QammpDBMr1mmmd 3-yl)isoxazol - 5-yl

S-6- et%}fér rﬁ'i—%—wppﬁxr@—?—gﬁ%ox&ol% }gl?pyrroth n- —yl] %g—?nzethyl 1H-pyrazol-

-ylam&o?;p{/ﬁn{dﬁne(j chl oropyrid-3-yl)isoxazol -5-yl }pyrrolidin
nmet hyl - 4- (5- nmet hyl -1 Hpyrazol -

S-6- (2@#%@@;@21[%{@1( aethylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-
mey SRS TAREL Y PV ) Sovaz0l 531
S-6-(2-ethoxy)-2-[2-{3-(3-methylpyrazin-2- -yDisoxazol-5-yl}pyrrolidin-1-y1}-4-(5-methyl-
1H-pyrazol-3-ylamino)pyrimidine;
S-6-(3-methoxypropoxy)-2-[2-{3-(3-methylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-(2—ethoxyethoxy)—2—[2—{3-(3—methy1pyrazin—2—yl)isoxazol—5~y1}pyrrolidin—l-yl]-4~(5—
methyl-1H-pyrazol-3-ylamino)pyrimidine;

S-6-[(1-cyanocyclopropyl)methoxy]-2-[2-{3-(3 -methylpyrazin-2-yl)isoxazol-5-y1 }pyrrolidin-
1-y1]-4-(5-methyl-1 H-pyrazol-3-ylamino)pyrimidine;
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3-ylam no) pyri mdi ne; S-2-[2-{3-(2-cyanopyrid-3

-yl)isoxazol -5-yl }pyrrolidin-

waz2gbfiedemet hyl ~4- (5-met hyl - | Hpyr azol - PCT/GB2006/001195

3-yl am no) pyri m di ne;

S-2-[2-{3-(2-nmet hyl pyrid4®=yl )i soxazol - 5-yl }pyrrolidin
-l-yl]-4-(5-nmethyl-lI H pyrazol - 3-

S-6- (3y¢§anoprop0>&)ﬂe[lr2|a{rﬁe(3—nmﬁmp2ym{m3 -(@g/l)lﬁrxﬁzcﬂ&ylyp%@%ﬁcﬁﬁﬂyl] 4-(5-
azo am no met hox ri I SOX

methyf}%}lp;gazoy-p 5}%9“'“'0 ‘%ﬂ“ﬁ’lei yl]-6-nor pholymopyrl mydl ne ;

S-6-m@idx) 2-10 3(@ Iﬂngzqwm Doy B A DI HrrGliath L YIRS efbheny1-

H pyrazol
1H—PYy4ZQh¥ﬂ1ba®ﬂﬁhW§ﬁ@ﬂlﬂ1ﬂopyrl m di ne ;

S-6- (éngtﬂig)ﬁgyfilfcg((yﬁ%g[é-algg(ﬁy({%_ t?lgg)(ﬁ)dllc%g/ paﬁa?zm E }X%;(P)éz/l%log-yﬁpyr_rolidin-

1-yl1]- A,Ltfamen@) iﬂ-mﬁmma }Vﬂrﬂlldﬁ@
2-chl oropyri |soxazol 5-yl}pyrrolidin
S-6- (2‘IIHCT§?P’}¥6 ow) AEeHyrércyamn %wl)goxa}moamh;quam tiyHet-(5-

( p d- 3-yl )i soxazol - 5-yl
methyislé;ﬂryg?zl%g?ﬁa @BW g “31% yr{dh | H pyrazol -
S-6- mSthykﬁﬁi[ﬁd}if@mygmcmbgmd;-yl)lsﬁxallzol S-yl}pyrrogdlgn—l Iy%] -4- (S-methlyl éH—
met hyl am nopyr i yl )i soxazo
PYfaZO%ﬁ‘X‘ﬁ%ﬂ”ﬁ?X”&@hlﬁe 1yl ]-4-(5-methyl | H

and pmﬁh&%ailca"ﬂyydceéptmé BMEsi g dbmne
S-2-[2-{3-(2-nethyl pyrid-3-yl)isoxazol -5-yl }pyrrolidin

- oyt pnothqrmspast, ipaftidul ascompawsls-of theyinweritivn)ipsludeyifel exemple, any
one Or%gFQéngﬁng ho; ﬁ) ?el%%ﬁééo 2- et hyl pyri d-3-yl )i sox

ryrro 5- met hyl -

S- 2—[2L{H-<}3yertlﬁli>@|pyﬁszM)[S@)(mJ5f&1P{?‘i‘ﬁﬂldln -1-y1]-6-methyl-4- (5-methyl 1H-
met hoxyet hoxy) - 2- [ 2- { 3-ethyl pyrazi'n-2-yl)i

nyazﬂfézﬁéﬁmslogfﬂwﬂmi idin-1-yl]-4- (5 met hyl - |
S-2- [2332@@%;&%&0%&%? %—&E}%&%ﬁﬁj—?gﬁ }pygrolidin-1 yIy Gpethyl-G- V?thyl—

1H—py}az9}r3<ylandn01)pynmhc}mé (5-methyl -1 Hpyrazol -
ani

S-2- [2%:33’ Z(Qethglﬁg’g%?eff WOI.ZS lez}p{/gol(@nﬂeylﬂr@rrggpyhelgs«}ape)th)gdﬁ

pyrazo@-%oﬁarﬁn% aﬁgl din-1-yl]-4-(5-
razo - 3-yl am no) pyri m di ne;

S-6- chswre 2([3 {rﬁy@rmsynmpapda@yl)@e{m{ 351 }@ynehdryany}]Mdéismyﬂh}/] $H-

pyrazoi(%tz)gilrrunpﬁ%%ﬁg@g: | gl ;| Iamyln]o) gyg |5m di ne;

S-2-[243((@2R)or@p yridB3-9RjHOk SFDI6Y l} ohdln 1-y1)- 6-methyl 4-(5-methyl-1H-
SZS 2-{3-(2-nmethylryri yl )i soxazol -5-yl }pyrrolidin
pyrazo} 13;51 immo)pynmldme

S-6-methoxy-2-[2-{3-(2- -methylpyrid-3-yl)isoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;
S-2—[2—{3-(2—cyanopyrid~3-yl)isoxazol-5~yl}pyrrolidin-l-yl]—6—methyl-4-(5—methyl-lH-
pyrazol-3-ylamino)pyrimidine;

S8-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-methyl-1H -pyrazol-3-
ylamino)-6-morpholinopyrimidine;

S-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-{ 3-(2-methoxypyrid-3-yl)isoxazol-5-
yl}pyrrolidin-1-yl]-6-morpholinopyrimidine;
S-2-[2-{3-(2-methoxypyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-yl]-4-(5-methyl-1H-pyrazol-3-

ylamino-6-morpholinopyrimidine;
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4- (5-nmethyl -1 Hpyrazol - 3-yl am no) pyri m di ne;
S- 6- (2- met hoxyet hoxy) - 2- [ 2- { 3- (2- cyanopyri d- 3-yl )i soxa
waolos5606pb} pyrrolidin-1-yl]-4-(5- PCT/GB2006/001195
nmet hyl -1 H pyrazol - 3-yl am no) pyri m di ne;
S-6- (1- cyanocycl opr opyly#ethoxy- 2- [ 2-
{3-(2-nmet hyl pyrid-3-yl)isoxazol -5-yl }pyrrolidin-1-
S-6-chjdrp-24 2 53- (B¢ yapbpyrid-B ¥)iszatol 3- yil} pyrraliadipsyt £yl jril-d5-mesthyl- 1 H-

-.6-.( 3- cyanopr.opoxy) - 2-
pyraZC?-g }fl%m{rég%“ﬁgr%yn d- 3-yl )i soxazol - 5-yl

S-2-[2}{F&lﬁﬁé¥ah€%ﬁrd13 )ﬂ)isoﬂaz@@-‘j -yl}pyrrolidin-1- gl] -4-(5-methyl-1H-pyrazol-3-

razol - 3-yl am no pyrlm
ylanur@)@mémhgk@omnmdl{les (2- cyanopyri d- 3-yl )i soxazol - 5-yl

S-2- [ﬁ@yg cchl(l)rgpgrf #%3)069%%- - -t}lﬁix?:ohdm-1—yl]—4—(5-methy1—1H—pyrazol-3—

ylamin®)pyrireidhexy - 2- [2 {3 (3- et hyl pyr a2| n-2-yl)isoxazol -5-y
3& rrolidml - 5- net hyl - Yrazol-
S-2-[2 LY, Zampqhég})awlpqgﬁigﬁqgl isoxazol- yl}pyrro idin-1-y1]-4-(5-methyl-1H-pyrazol-

R 2-{3-(3-net hyl pyrazi n-2-yl )i soxazol - 5-yl }
yla“g?@?%‘lm%ﬁ‘n% [yl]{ 4((5 nmet hyl -1 Hpyrazol -

S-6- m@hy]l - 2203 Pyethlathinepyrid-3-yl)isoxazol-5-yl }pyrrolidin-1- yl] -4-(5-methyl-

(2- cyanopyrld 3-yl)isoxazol -5-yl } pyr
IH'pyfa&P %Y%ﬁu éﬁp?ﬂg}icfge ‘met hyl -1~ H pyrazol -

822'3)12a!rﬁétﬁ MAB0IHE @ z0l-5- lidin-1-y11-4 -1H- 3.
[ 3[ d goxyg oxy)0 [yz}p rr01 3 ¥;1yl(8yrpg9?lln%g-p)}ﬁziolsg
ylarmn@&mmnd@eyl}pyrrondln | - yI] 4 (5 met hyl - |

T L E i —
methyElHlp}ymzt)I Bllylﬂmﬁij‘th’]ldlﬂe( 5 mst hyl | H

- 3- yla no) pyr i
S-6- Ch%’fe 2([12 %6 rfé&xlpyr@wx%ryl)@o{@o{ -5y Fymslidipr byHete (rpthyl L H-

yraz&@ﬁﬁ}rﬁjnlo& yihgyerolidin-1-yl]-4-(5-

yrazol - 3-yl ami no) pyri mi di ne;
S-6- (Z&ﬁh‘éweﬁtohw@’@%39(3')E‘»ﬂ%’l}bﬁai{lﬁ*%)a)lmb@’lw-yr}@?ﬂﬁh@nyﬂ yi-8qs-

methyﬁ@lflﬁwazp%é%%g lplygl i lﬁﬁa no) gy$| m di ne;
S-6-mé&héxyl-$.2 Qﬁﬂ@%;@&ﬁﬂm 1 15@&%)(3/%’13@1&81 c}n?r }()%115% ﬁ%étﬁylrw-

azin-2-yl)isoxazol -5-yl’}pyrroli
pyrazomml@rams)pysnydlam no) pyri m di ne;

T

methyllrl}mplyﬁazol 3§}ayxhﬂmppﬁmﬁe m di ne;
- met hoxy { 3-(3-net hox%r)r azin-2-yl)isoxazol - 5-

S-6- (3§1|}’}1WB’PI@PP’EM)T?‘ ~{A-(2-mettydpysidhsAylisoxazol-5-yl } pyrrolidin-1-y1]-4-(5-
mCthylpM%?’?ngﬁE; 5‘%@%’%@5}’ FIZn?S (3- (2-ni et hoxyet hoxy) pyr

6-((ZR &2 +hyBroxlypiopoxdzb| (25)3A-§ py2-frettytymid=3-yl)isoxazol-5-yl }pyrrolidin-1-
y1]-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-chloro-2-[2-{3-(1-oxopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-1H- -pyrazol-
3-ylamino)pyrimidine;
S-6-(2-methoxyethoxy)-2-[2-{3-(1-0xopyrid-3-yl)isoxazol—S-yl}pyrrolidin—1-y1]-4-(5—methyl-
1H-pyrazol-3-ylamino)pyrimidine;
S-6-(2-methoxyethoxy)-2-[2-{3-(2-cyanopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
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yl]-4-(5-nmethyl -1 Hpyrazol - 3-yl am no) pyri m di ne;
S- 6- (2- net hoxyet hoxy) - 2-[ 2- { 3- (4- cyanopyri d- 3-yl )i soxa
wa@odoeAe6sb% pyrrolidin-I-yl]-4-(5- PCT/GB2006/001195
met hyl - | H pyrazol - 3-yl am no) pyri m di ne; and
S- 6- et hoxy- 2-[ 2- { 3- (2-<#enopyri d- 3-yl )i soxazol -5-yl }p
yrrolidin-1-yl]-4-(5-nmethyl-1 H
S-6~(1ﬂ%’ﬁmbb3fgpyb)rﬂeﬂm)ip§a'—[2t?{3gi(mﬁieﬂ@ﬂwlt ritdr-]zs-yl)is]?xazloks-yl{pyrrohdin-l-
ar jmac i cal ] y-acceptahl e salts ereof. In ye
yl]'4'(§ﬁ’6fftﬁgf ﬁzﬂ’é’?@f’{,gﬂ%@{‘&ﬁb”ém@ﬂ%ounds of the invention
S-6-(31dyahot#6podyan- L 25
(3lo3e n%tlﬁ‘ap %Iy? (2XBIR Reth I i@y o diBbRs SOMAYRES- Ll1j-4-(5
methylsl Z-flypazos3{y3aminkipyyipydiagi n- 2- yl )i soxazol - 5-yl
3"6'm§8§*}%gﬁ![%—3;53)1,%q@%%c}ig-;yﬁstomﬁol%—}(fﬁp}r/rr%hh(%{rll-ll-ylﬁg—%-anfe%llyl-ll—l—
pyrazoB3lh@inoIpiridni@indy | am nopyrazi n- 2-yl )i soxazol - 5-yl } pyrr
ol i di n-| -gl - 6-net hyl - 4- (5-net hyl | H
S—6—m?599)@231[2j S)(}Zwmggf}yﬁ)]@omplé-yl}pyrrolidin—1-yl]—4-(5-methyl—1H—

> 2 IR JRCEN Ay hyl pyrid-3-yl )i soxazol -5-yl }pyrrolidin
pyrazo???y}%’%{“%%‘?ﬁgﬁ’%w (5-nmethyl -1 Hpyrazol -
S—6—chB)r9vJZa[rii-{’80QE}Bmeih!yipjfrHZ&i-Z&ﬁsvﬁhicﬂISOylgFj}ﬁ-’ol{dim1-y1]~4-(5-methyl—1H—

- ( -rretggl ryrjd-3-yl)isoxazol -5-y
Pymz"}g*éy\ﬁ?famo Ypidipey _ 4~ (5- et hyl -1 Hpyr azol -
S-6-meth AR BRY hdth Hp87in-2-y1); -5- _1H-

S- 2-}?2;[?%- ?g-ﬂéﬂl%?%g?ﬁ2d¥%{s§’f LSRR rolidiny L-yllA-Grmgthyl-LH
pyrazol-B=yuin@)ppeintigine4- ( 5- net hyl -1 Hpyr azol -

| anj imdine;, .. 1

S-6-eni1g DALY B B2y irgnt s v By sl meshy -
pyrazopg+yl@hindgyrimiink;- 4- (5- met hyl -1 Hpyrazol -

S-élarrino pyrimdine; o
S-6-ethy) 2- [2o{ 3 GL-gvanepuitbdry Disex @oj5y vl spycetidin-b-yyi-4-6y-metyil- dibhpyrazol-
3. - = 8- hyl - 4- (5-net hyl -1 H

ylam&%/c%ﬁé%%rﬁ{ -yl ami no) pyri mi di ne; o
S-6-(2-Fach¢xre (hdx (22-FB4 By B-myoth ¥ p Brayin) J-§0% a2 bt S-yyphRwhia@l 1-gi - (5-
h 1;/1 -ﬁy;rl?-&ﬂ- 5- rre_t%l -1 . Hpyrazol - 3-
methyloh gl SV ISUBRBYmEHYS: ni di ne; S-4- (5-cycl opropyl - |
S-6-(2 ErR¥y R2Qh-(3=(¥ LAk '*[-'{" olfe! {Bindr Y405 ;
( azol S1)’51 qyl{} p(yrlﬁ%q“{rlg?rﬁ%il%y )%8%8?%9}2 | noﬁéfrnl ]i-‘rg’lc]linié l%gélyl

1H-pyrgzqgl-F-glafr@nq)pynimeidiex y pyri d- 3- yl )i soxazol - 5-yl }pyrrol i di

n-1l-yl]-4-(5- hyl - | razol - 3-. .
S—6-(3—ﬁ6§%g@p@f%~§%ﬂ?—ﬁ%—ﬁ;ﬂﬁ)ﬁggiaﬁ&Z—yl)lsoxazol-S—yl}pyrr011d1n~1—yl]-4-(5—
methyl SHB-p9RIz6X-B-yBmlido)pPrifnddifdtanopyr i d- 3-yl ) i soxazol - 5-yl } py

rroli1din-I- Izlr{-4-(5-met hyl -1 Hpyrazol - 3
S-6-(2—_e§}1|o§mth@§)@#[ I 3aethylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-[(1-cyanocyclopropyl)methoxy]-2-[2-{3-(3-methylpyrazin-2-yl)isoxazol-5-yl }pyrrolidin-
1-y1]-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-(3—cyanopropoxy)-Z—[Z-{3~(3-methylpyrazin-Z-yl)isoxazol-S-yl}pyrrolidin-l-yl]-4—(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-methoxy-2-[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-yl } pyrrolidin-1-yl] -4-(5-methyl-
1H-pyrazol-3-ylamino)pyrimidine;
S-6-(2-methoxyethoxy)-2-[2-{ 3-(3-(2-methoxyethoxy)pyrazin-2-yl)isoxazol-5-yl } pyrrolidin-
1-y1]-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine;
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S-2-[2-{3-(2-cyanoryrid-3-yl)isoxazol -5-yl } pyrrolidin-
[ -yl]-4-(5-nmethyl-I H pyrazol - 3-

WQ b@ritesy7 6- nor phol i nopyri m di ne; S-2-[2-{ PCT/GB2006/001195
3-(2-chlororyrid-3-yl)isoxazol -5-yl
}pyrrolidin-1-yl]-4-(5-m$Thyl -1 H pyrazol - 3-
yl am no) pyri m di ne;

S-6- (mmpzye[ﬂﬁbm mffy(mmompyrahrazayh)lsos@z@azsomﬁyrydl}dwnrqu] 4~(5-

| I -
methy ! B Bzl B oA Al et By 5.
S-6-(2% ﬁmﬁ@ﬁﬁfiﬁﬂ)m aﬂ 008y, (hbﬁgﬁ{]ﬁx 'y?)ﬁ%%%"f %-yl?p%bhdm 1-y1]-4-(5-

methypy Hapystzod-3yylamineo) pimidiried ame ;

S-6me5y P13 oG noR e o B aiot ST e -6 el T
pyru@%ylé&nﬂmpirﬁﬁm&oxy) 2- [2 {3- (2 nret hyI pyri d- 3- yI)|sox
azol -5-yl }pyrrolidin- yl]1-4-(5- nethyl-I|

and phm@%ea%qllysacypﬁﬁblﬁ @;thsmpﬂu ne;

S@S:rog{ﬁlogﬁ@o L‘Lﬁ.\f{ail)(é ﬁéﬁéﬁ'}rx‘agﬁru? gczcxépt)a'bfé%)z(tﬁ%ﬁéreo? %a} be

prepar8d Y any pmreysrkinoivlita @e apphcable to the pre%aratlon of chemlcall -related
§rﬁethox et hox [2-{3-(3-ethyl pyrazin-2-yl)iso
compc&lg%ﬂ duch\preces g/etsow}?@%/ “seFl tc}, pljepgr;e(ag:on}pQPHQ pf formula (I) are provided as
a furth'éi‘ RWFAL 6 thd 11Weﬁffbﬁ‘ Qﬁ&%{e '11 sqlaféﬁ b he foélow1 g Tepresentative Rypeess
S- 6- met hoxy- 2-[ 2-{ 3- F 51 Xazo
Vanan}spy whdxhi, dn sq otwr]mzb- s(tﬁedrﬂ hix R? dﬁmlf'a‘mb any of the meanings

cetine b B0 PR R e pacrals oy Reckyateg bsandyid mgesdures of

organiazhdmistry.| Tﬂcy prephiatiof of suchstatin Pma®BRRYS ddscribed in conjunction with
H pyrazol | am no) pyri m di ne;

the fol@wang s&prﬁﬂsm@ﬁwp@swwﬁn@tﬁ and githi- theawrrwnwdg Bxgioples.o

Altemﬁ?\fe% ne%e%@aép%{lﬁ n‘% rg%téh:lrlsl #e%?%gfa%le by ana¥ogous procedures to those

azo

illustraed wmam aﬁé\hyhimahg/plrdﬂp@y SRiH 2f bn 61%S}uc?chérmst
yrid-3-yl)isoxazol -5-yl }pyrrolidin-1-

3_
—%ﬁﬁl 4”5 WICOPVWWIW&% He. wegﬁp@ﬁwfrmgwblerhaéﬁ 9 & compound of
formulgfiy.chl or o- 2- [ 2- {3- (I - oxopyri d- 3-yl )i soxazol - 5-yl } pyrr
olidin-I-yl]-4-(5-nmethyl-I H-pyrazol
3-yl am no) pyri m di ne; R3 .
S 6- (2- met hoxyet hoxy) - 2- [2 3- (I -oxopyrid-3-yl)isoxazo
-5-yl }pyrroli dHN~LNyI > 'f(Ft hyl | H
pyrazol 3-ylLam o) pyri m dijne;
S- 6- (2 net hoxyet <2- R {24 2- cyanopyri d- 3-yl )i soxa
zol -5-yl }pyrrolidin-I- ﬂ ] - 4N{( 5- L (I

wherein L! represents a suitable displaceable group and R, R? and R? are as defined in
formula (I) except that any functional group is protected if necessary, with a compound of
formula (III):

HN

JEN (1)
\

Q1

wherein Q' is as defined in formula () except that any functional group is protected if
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met hyl -1 Hpyrazol - 3-yl am no) pyri m di ne;
S-6- (1| -cyanocycl opr opyl ) met hoxy- 2-[ 2-{3-(2-net hyl pyri d
WO 3oghddsspxazol - 5-yl }pyrrolidin-l1yl]- 4-(5-nmetPyl/6B2006/001195
H pyrazol - 3-yl am no) pyri m di ne;
S- 6- ( 3- cyanopr opoxy) - 2-@#8—~ 3- (2- net hyl pyri d-3-yl )i soxa
zol -5-yl }pyrrolidin-1-yl]-4-(5- nethyl-|
necessddypyr azol - 3-yl am no) pyri m di ne;
S- 6- nelhoxy-2-[2-{3- (I -oxopyrid-3-yl)isoxazol -5-yl } pyr
or rolidin-1-yl]-4-(5-nethyl-I ;-

Proces G %7 e Sadll B GRPRDYPHE S Bicsency of aspilatls acd, g7 s compmound of
formuly(INc)i [ d| n I -yl']-4-(5-nethyl -1 Hpyrazol -
3-yl am no) pyr| m di ne;
S-6-chl oro- {23 (S?amet hyl pyrazi n-2-yl )i soxazol - 5-yl
}pyrrolidin- I -yIP] -met hyl -1 Hpyrazol -
3-yl am no) pyri m di
S- 6- net hoxy- 2-[ 2-{
| }pyrrolidin-I-yb
3-yl am no) pyri nm~di ne;
S-6-et hyl - 2-[2-{3-(3-net hyl pyrazi n-2-yl)isoxazol -5-yl}
pyrrolidin-1-yl]-4-(5- rrethyl Hpyr azp})-

3-yl am no) pyri m di ne; AN
S-6-ethyl-2-[2-{3-(2- cyanopyrl -3-yl)isoxazol -5-yl } pyr
éazol -

razin-2-yl )i soxazol - 5-y
Hpyr azol -

rolidin-1-yl]-4-(5-nethyl-INF
3-yl am no) pyri m di ne;

SRS IR A AR bl 2 A TRONON! ARl rikdd in®

formulH(D)ék@b@D’thaBarw i@lﬁtﬂi’kﬁiﬂﬂ)gtdumldpmaed if necessary, with a pyrazole of
6- (2- et hoxy) - 2- [ 2-{3- (3- met hyl pyrazi n- 2-yl ) i soxazol -
fOﬁn‘JIB-(VP}pyrrol idin-l1-yl]-4-(5-methyll H
pyrazol - 3-yl am no) pyrindi di ne;
S- 6- (3- met hoxypr opoxy) -2-[ 2-{3-(3-net hyl pyrazin-2-yl)i
soxazol - 5-yl } pyrroligiw: 1l -yl]-4-(5- nethyl-|
H pyrazol - 3-yl am n m di ne;
S- 6- (2- et hoxyet ho*ﬂ& -{3-(3-0¥t hyl pyrazin-2-yl)iso
xazol -5-yl }pyrrolidin-I-yH-4-(5 nethyl-|
H pyr azol 3-yl am no) pyri m di ne;
SwiberfigIR' dy andefinet dpfarpyls) ﬁ)a@h:ep(tyt]latzanp 2ur{ctional group is protected if
3- (3-net hyl pyrazi n-2-yl)isoxazol -5-yl }pyrrolidin-
necessjlyy| |- 4- (5-met hyl - | H-ryrazol - 3-yl ani no) pyri mi di ne;
or S 6-(3-cyanopropoxy)-2-[2-{3-(3-nethyl pyrazin-2-yl)iso
xazol -5-yl }pyrrolidin-1-yl]-4-(5- nethyl-|
Processi(qly r sthe teagtigr, smven)gnlyiipilei presence of a sultable base, of a compound of
fonnu@(@ met hoxy- 2-[ 2-{ 3- (3- met hoxypyr azi n-2-yl )i soxazol - 5-
PYpyrrolidin-1-yl]-4-(5-methyll H
NH

pyr

H,N" N

N (Vi)

wherein Q! is as defined in formula (I) except that any functional group is protected if

necessary, with a compound of formula (VII):
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pyrazol - 3-yl am no) pyri m di ne;

S- 6- (2- net hoxyet hoxy) - 2-[ 2- { 3- ( 3- ( 2- met hoxyet hoxy) pyr a
W@ Rwe20080) | soxazol -5-yl }pyrrolidinl- yl]-4-(5-Pet/BBRook/001195

Hryrazol - 3-yl am no) pyri m di ne;

S- 6- ( 2- met hoxyet hoxy) - 2492~ { 3- ( 3- hydr oxypyrazi n-2-yl )i

soxazol -5-yl }pyrrolidin-1-yl]-4-(5-

nmet hyl - | H pyrazol - 3- ylg nogo)pyrinidine

S- 6- (2- met hoxyet hoxy) h[ 2-{@- (4-cyanopyrid-3-yl)isoxa

zol - 5- yl}pyrrolld%g-l-y ]-4-(5-

met hyl -1 H-ryrazol no) pyri m di ne; and

S- 6- met hoxy- 2-[ 2- {3- -cyanopyrid-3 -yl)isoxazol -5-yl

}pyrrolidin- 1-yl 5

pyrazol - 3- ylan1no and
phar maceuti cal | y- a&cept pie salts t hereof. A conpound
of formula (1), ,0r &yharnaceutically-acceptable salt

t hereof, may beH epgred by any process known to be
applicable to the eparati on of che?pg?lly-related
conpounds. SuchHﬁrocesses when used prepare a

compound of forrmula (I) are provided as a further

f\ehfcreumé( ofprashis an @emancmoramdd anel ot Kuspresangsia myrogheatom and q

o2 R0 LR BB AT R B 5SS BbBall ey o

any fuﬁdlﬁmﬂpgﬁhlﬂﬁﬁ)r&@étb@ﬁ’%eb@s@iyﬂbef ore. Necessar y starting

materials may be obtai ned by standard procedures of

Of  organic chenmistry. The preparation of such starting

Procesggézler @l ?ea.ct?org&szf:&trg?&nh%f ‘f@rﬂhﬂ'&? g with the

W Nng represen I've process va iants and wthin
t he acconpanyi ng Exanpl esg®Al ternatively necessary
starting materials aée obtjai nabl e by anal ogous
procedures to thosg il ed which are within the
ordi nary skil @ n organi ¢y chem st. Process (a) the
reaction, conyenielgly ce of a suitable
base, of a foNTul aN(11) > wherein L1
represents a SU|tabI§{d|spIaceab group ﬁb
and R3 are as defined in forrmula|(l) exce hat any
functional group is protected if-gecessary, with a
compound of formula (111): mheﬁbln QL is as defined in
formula (1) except that any fung naI group is
protected ifnecessary, or Process ( D the reaction,
conveni ently |n the presence of a suitable acid, of a
cwhgcmr&il Bf, R zar¢ psflefingdén &rmul(l) excaptsthatiaaly|fenctional

group 18 prgéectegatbneces%arlr%/yalltgn ydrazine:R3 and QL are as defined in

or
Process (¢)  for compounds of formula (I) wherein R3 is a (C1-C6)alkoxy, amino, (C1-

C6)alkylamino, di-[(C1-C6)alkyl]amino, -NHR*® or -SR* group wherein R** and R*" are as
defined above (and the group R*is optionally substituted by at least one group as defined

above), the reaction, conveniently in the presence of a suitable base, of a compound of

15 formula (IX):
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formula (1) except that any functional group is
protected if necessary, with a pyrazole of fornula
w@os/10d3eTrein R'1 ;i,s as defined in fornul a (PQT/6BC@HN01195
that any functional group is protected if necessary;
or Process (c) the reactibn, conveniently in the
presence of a suitable base, of a conpound of fornula
(VI): wherein QL is as defli_%ed in formula (1) except
that any functi onal s protected if necessary,
with a conmpoungypi VI1):wherein X represents
an oxygen atpm nd or Nx represents a nitrogen
atom and g RS2\ (G-Chalkyl group and R1,
R2 and R3 are as deleed IM fomNula X1) except that
any functional group Hs prot ect ethAt necessary; or
Process (d) the reaction of a conpound of fornula
(VMI'I1): wherein RL, R2, R3 and re as dgxjned in
formula (1) except that any furkgti opal group is
protected if necessary, with hy ne; or Process (e
for conpounds of fornmula (1) wherein is a
(d - OG)agI koxy, am no, (d- C6)al kyI
dwhefremlL @paulkfghle} d\lﬂpla@ablel‘gfmabamm Sgaad 0§ @tﬁpasménedl m

formulsg@ e%c%ﬁt ﬁgak% 2y gl.%q faxilaz &r lgprq czgcf ?g%%ésgq?%ﬂg%hg compound of

formuldef i ned above), the reaction, conveniently in the
presence of a suitable base, of a conpound of fornula
(EX):wherein L3 is a sw tablgﬁﬁspl aceabl e group and
Niﬁgul 1 nﬂlgﬂ?(’ %C 1 .
f%her any %8%%‘?‘%% gro prs pﬂrag{ ggt fb)n%lges‘ggéremR is an,
optionaglly $ubatiimeady WhE 6kl @ronpl and R Xad RiferebmchXa deﬁmascb&mné sxcept

2, NHR3b or SR3a, wherein Rl 1
that aniqgl’é‘ﬁlong%?f’%éﬁﬂwte%é& CLFEY: (a-C q)al kyl group and

or R3a and R3b are each as defined above except that any
functional group is protected if necessary; or Process
Procesg ) f ofor compoundd of fdrminder (uwherein) Ridseneomiorally subatituted,

saturatel Eﬂo%gg}lrclh% 5 %? ts)znllénlfbered heterocyclic ring comprising at least one ring

nitrogen and, optionally, one or more additional heteroatoms selected from nitrogen, oxygen
and sulfur, the reaction, conveniently in the presence of a suitable base, of a compound of

formula (IX) as defined above, with a compound of formula (Xb):

H—N *
(Xb)
wherein Q* is a saturated monocyclic 5- or 6-membered heterocyclic ring optionally
comprising one or more heteroatoms selected from nitrogen, oxygen and sulfur in addition to

the nitrogen atom shown above, which ring is optionally substituted by at least one group as

defined above;

or

Process (g)  for compounds of formula (I) wherein R?is a (C2-Cé6)alkenyl or (C2-
C6)alkynyl group (and the group R? is optionally substituted by at least one group as defined

above), the reaction, conveniently in the presence of a suitable base and a suitable catalyst, of



saturated nonocyclic 5- or 6-nenbered heterocyclic
ring conprising at |east one ring nitrogen and,
wopitcomsbt y, one or nore additional heteroat onBCT/GB2006/001195
sel ected fromnitrogen, oxygen and sul fur, the
reaction, conveniently-i5-+the presence of a suitable
base, of a conpound of fornmula (1X) as defined above,
a comphiuhd) oAfEMUROUKY aodeffretd atidwe, (vith)a conpenad of fdmuk &Xc) or of
sat urated nonocyclic 5- or 6-nenbered heterocyclic
formula (¢ )opt i onal |y conpri sing one or nore heteroat ons
sel ected fromnitrogen, oxygen and sulfur in addition
to the nitrogen atom shown above, which ring is
optional | y substHtutdd=hy t—cB¥t Qi}&)group as
defi ned above; or Process ( ) for conpounds of formula
(I') wherein R3 isHa\(CZ-CG)aI kenyl or (C2- C6)al kynyl
group (and the group QR3—= Ept+Arfal |y substituted by
at |east one group as defingd above), the reaction,
conveniently in thé presencig of a suitable base and a
5 suitabl e catal yst, ofa conpound of X&@dnula (I1X) as

ﬂglﬁéﬁg ‘i{‘ag’é s\éfebte\lq‘fg}n@y%%ga}(éﬂa;ja éptlogéﬁﬁ}‘]{@ﬁéw f4c91ky1 or

(Ci- c4)xn<oxymn@v1 groep? i s sel ected from hydrogen and an
optionally substituted (I1-4C)al kyl or
o (d- C4)a| koxycar bonyl group; or Process (h) for

Proces§ péorﬂ{;o&n@i& % k(ﬁ*rrﬁﬂe) (I)"@ﬁér@ﬂn‘k% attfchRll tt@ﬁl@%@'ﬂh@d&@ fing

pyrim |ne I ng through a carbon atom the reaction,
10 through @mwadhonetnh,ythé reactien, gpeesairody af the psesenehdie waftablleycshalyst ofa

compoRih BRGNS PRI hR) VRBRBHRS apdoi R 11 2

appropri ately sel ected fromg®he R3 groups as defined

above andMis a netallic group, such as ZnBr, B(OH)2
culeeio R $p Bp@opriately selected from the R’ groups as defined above and M is a

metallic group, such as ZnBr, B(OH),, CuCN or SnBus;

15 or
Process (i)  for compounds of formula (I) wherein R is a (C1-C6)alkoxycarbonyl group
(and the group R?is optionally substituted by at least one group as defined above), the
reaction, conveniently in the presence of a suitable acid, of a compound of formula (X):

O OH

2

HN~p TN X

0
N N/kN
H
(X)
{ O \
\N__
Q'
20 wherein R', R? and Q! are as defined in formula (I) except that any functional group is

protected if necessary, with a compound of formula:
H-0-(C1-C6)alkyl



or Process (i) for conpounds of formula (1) wherein R3

is a (d-Co6)al koxycarbonyl group (and the group R3 is
wopidcamabt y substituted by at | east one group BST/GB2006/001195

defi ned above), the reaction, conveniently in the

presence of a suitable-&id, of a compound of fornula

(X): wherein R, R2 and QL are as defined in fornula

(Wheredx ﬂﬁp(Clt(E@hlk@hgroﬁpl mchptonally grb@lmpltddsbymt dtascoredgrpbp as

necessary, gnmpound_of fo
defined v as WEFHIY) GRS S, SEHBE PRSI UPiy Profctd pesesary;
optionally substituted by at Ieast one group as
defi ned above as a substituent f R3 and any

Proces§ (ihct ifon@impguodgpof fg?p?lcat(léoﬂ@demﬂi m%@ é@b@ﬁ)ﬁlksdr (Brobrbenyl,
C3-Conrgprli it O ey Ry bl S b g s Faedpove,

reactm%alcbﬁwmgf@f@nﬁwmmt uted by at |east one group as
efi ned above, reacting a conpound of formula (XI):

wherein L4 is a suitable dlsplaceable group, Wis an
optionally substituted ( Co6) al kyl, (C3-C6) al kenyl
(C3-C6) al kynyl or (O -C)afkoxy group and Rl, R2 and
QL are as defIB I NRROr a (1) except that any
functi onal T if necessary, with a
conpound oR ), (Xc') or MR3 as
def i ned above; ounds of formula
(1) wherein QL is a pridyl gro
substituent in the ortho or the para p03|$|9n in the
ring relative to the pyridine nitkogen (and optionally
contai ning one or nore additi o bstituents as

her ei nbef ore defined), reacting) onpound of fornmul a
(XI'l):wherein Rl, R2 and R3 are ined in formul a
(I') except that any functional group Is protected if

r\ﬂfel@éitﬁ afY¥sa yultableam;ﬁﬁ@@me gfdup] Fagaentcsptiohdly sesixuta (@m-
acylatin

phoryl ati ng, sulfonating, sulf at i-ny
Coutik (ST AR S R e gouEmerF 2 ot e as

AT St 5y ST R b P
compoﬂﬁ@@ﬁﬁ)Sm(lﬁ)H X(aleb)( X¢), (X0°) 6eM-RT 9 def(n@bl abcﬂde) (i),

(j) or (k) carrying out one or nore of the follow ng:
or converting the conpound obt ai ned to a further conpound

Proces® !kl!t h&ot Wnﬁg‘ of f?hill \@here a lp%rldyl gro%%contalmng a

r mace l'y-accepta sa t o
substitBem deths ofthp or the para position in the ring relative to the pyndme nitrogen (and

or

optionally containing one or more additional substituents as hereinbefore defined), reacting a

compound of formula (XII):
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Reaction Conditions for Process (a) A suitable
di spl aceable group L1 in the conpound of formula (I1)
w0 g00booe3exanpl e a hal ogeno or a sul fonyl oxy grPCPGBR@6/001195

exanpl e a fluoro, chloro, nethylsulfonyl oxy or
t ol uene- 4-sul fonyl oxy-gBeup. A particular group L1 is
fluoro, chloro or methylsul fonyloxy. Process (a)
conveniently may be ca¢$3ed out in the presence of a
suitabl e base and/or in the presence of a suitable
Lewis acid. A sui | e pbase is, for exanple, an
organi c am hiN-bgse pyrldlne 2, 6-1utidine,
col lidi - di thylbn1n pyr ne, triethylam ne,
di -isop opyl\t rphol i ne or
di azabi cycl o[ 5. 4. r, for exanplg, an
al kali or alkaline earth netalYycarbonate, such as
sodi um car bonat e, potassi um cafbonate, cesium
carbonate or cal cium carbongd€Xxor, for exanple, an
al kali metal hydride, such a§ sodi um hydride. A
particul ar base is an organi N-ark base, for exanple
di -i sopropyl ethyl am ne. A suita wis acid is zinc
acetate. Process (a) my conveniéntl +be carried out
in the presence of a suitable ine ent or diluent
for exanple a ketone such as acetone, an al cohol such
ashedil RIOR? ailik e las &finddax dnelula @n eﬁeEEﬂhaﬁdi@"fuﬁ&wnal group is
di oxane or an aromatic hydrocarbon such as_ xyl ene

protected Linegessay., Nlthr@trﬁz}genwrrp@qn@.thatéq@@bgﬁganaqcygmng, phosphorylating,

[ f e
o SPSIRNYE 0§ EIGE TN SRBEC s o rvson
includecaewé chieride ytnhﬂatiqém]lyl eylhnﬂiﬂ:tandnhhenylszﬂlm; d Buc hvval d

conditio see, for e e . c, 118, .
ﬁ?ﬁiypﬂpnaq%@fﬁer Bl (%@3%9@ sl @%3309 %%ﬁ@#cmmg out
oneor%eéﬁ@éf@lmvﬁ 66) . For exanple, process (a) may
conveniently carried out in the presence of
e pahiadnyg meamatm)tmd obtainad saa fiatilee compoundsi ltheeintverdion
d| | uent for exanple an arqmatic_solvent such as

* Igrpiege PhaERscEHECY-aepeRiaRie salhy OfHE PFrESERte of a

anﬁs§&%table base, for exanple an inorgani c base such as
caesi um carbonate or an organi c base such as

Reactiggeamﬁtimmﬁorﬁmcessi!de and in the presence of a suitable
A SR S ahy ssmhinhs Sompoungiaf fpmmy (D dorgpample

halogeh® BP& k@fdHyfoxly 615159 férex@mpld Pfcto, élﬂo&oﬁl@thyﬁhﬁbﬁylﬁﬂy or toluene-
Materials for rocess fAco ound of formula (I

4- sulqugpxw{er@m a'?smve@cwr g@ﬁp énds Beeip, @ﬂ@r@émmeé@s‘#@pyloxy
f%gg%%eg@ c%n&e%n&l S\/ le;e ncga?ﬁéﬁ"&ﬁ 11% He) ng%}{cepgf O&%ﬁl@%ﬁs?%nd/or in

t1on, résenc
the preSefice i h%uiﬁ:ﬂﬁ@Le\Ofs agidpyA Slmeﬂi)ldi&seis fcﬁrelxmlnple( agrganic amine base

such as pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,

di-isopropylethylamine, N-methylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for
example, an alkali or alkaline earth metal carbonate, such as sodium carbonate, potassium
carbonate, cesium carbonate or calcium carbonate, or, for example, an alkali metal hydride,
such as sodium hydride. A particular base is an organic amine base, for example
di-isopropylethylamine. A suitable Lewis acid is zinc acetate.

Process (a) may conveniently be carried out in the presence of a suitable inert solvent

or diluent for example a ketone such as acetone, an alcohol such as ethanol, butanol or n-
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wherein L5 is a suitable displaceable group and L1, R2
and R3 have any of the neani ngs defined hereinbefore
we@zxmefpoesdvhat any functional group is protect edP@T/GB2006/001195
necessary, with a pyrazole of fornmula (V): wherein Rl
has any of the meani ngs ™efined herei nbef ore except
that any functional group is protected if necessary. A
hexandd pint aldrauch spdiagaehiren gromgicliydiotaiboa sudnmqﬂﬁleofoluene or
formul a is, for exanple, a hal ogeng or
N-metlgy} |Pe/€ﬁw§x§ﬂegafné@ba tqrpperinieip the rangs iomd°CdA If%ﬂ%’ particularly
nmet hyl sul f onyl oxy or toluene- 4-sulfonyl oxy group. A
particular group L5 is chloro. A suitable base for the
rRracdsk (&) mdy ﬂtepxyativﬂiydjoneer@éntlfydfemahﬁed(ddt ahdamdanaard Buchwald
. pyrazole of f inclu for exa
conditlgf G oF SxRAF e GV SHt ﬁgc%\?rléoﬁa% Ok isome 119, 8451 .
[ t
Org. CHoA, %chls"d%%ﬁ @66P HERRAH clgggﬁgg&)gm&&gase Su&ﬁ%@a out in

reflux.

or cal ci'umcarbonate or a
the predq:ncr:@b paldqshrdlratahgthtamnmesult'a‘Me imregiasol vemhomndijuen bfor endnepit lay
arrie e res ce of ,a suitable rt
aroma eyt S Bitbele PRGERE SEREE- 3 et Gt syBEtit base, for
examp&Cat B afic ke AlcaoR @besﬁiﬁl@ BarBSn &S HrediPbrgakit bakAuck bs
nhexanol or an aromatic hydrocarbon such as tol uene or
potassijug-prtayide ppd it drezerasef ashisatle istndomich gs conveni ent | y

2,2 ~b1sc( h%rf}qpl?(%gh@to) Tsl (E%B&{tﬂ#lﬁhg Lall A tﬁ(ﬂ&% {t@féqﬁ tﬁ)ef ran ;ge from 25 to

80°C.ten’perature Pyrimdines of fornmula (lla) and

_pyrazoles of formula (V) are commercially avail abl e
m&m&mare known in the literature, or they
(o J
@%oﬁgoﬁ[cﬁ%ﬁgu@(nfh%%? gt(a.ﬁ-{ ?%‘?ﬁ@ﬁ%@%ﬁ ar{;énée Qg For
exampteo a‘tempbm’(thd)f ﬂonﬁnladllb H&y bEObtamedrhyl the ractﬁ@ﬂ'pmwa:dleﬁﬂy in the

for II) tal ustrated in
Presen??e%@?"éﬁ g ‘?rg’?f pyn pe ° %éﬂ g NEt 3 Depr ot ect
(I11) (Ui -Pg 1) Reaction Scherre 1In Reaction Schene 1,

Pgl is a suitable protecting group, such as, for
exanpl e, tertbutoxyR&arb | . The group QL is as
previously defined. FO ﬁl e, QL may be pyridyl
(such as pyrid-2-yl )5. P 1

N L (a)

L

wherein L’ is a suitable displaceable group and L', R? and R? have any of the
meanings defined hereinbefore except that any functional group is protected if necessary, with
a pyrazole of formula (V):
HN—N
N

R1

NH, (V)

wherein R has any of the meanings defined hereinbefore except that any functional
group is protected if necessary.

A suitable displaceable group L’ in the compound of formula (ITa) is, for example, a
halogeno or a sulfonyloxy group, for example a fluoro, chloro, methylsulfonyloxy or toluene-
4-sulfonyloxy group. A particular group L’ is chloro.

A suitable base for the reaction of a pyrimidine of formula (Ila) and a pyrazole of

formula (V) includes, for example, an alkali or alkaline earth metal carbonate, such as sodium
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Al ternatively, for exanple, a conpound of fornula
(I'1'1) may be obtained as illustrated in Reaction
w®eweres3d7 - (ill) (H -Pgl) Reaction Schene 2 |PCT/GB2006/001195
Reaction Schene 2, Pg is a suitable protecting group
as descri bed above. Sim35arly, Pg is a suitable
protecting group such as, for exanple, cyclohexyl. The
carbon@fePpiaduns cabofit€ \esiugl dartiphierve dalciint earbadaty et ah ore@iic amine
exampl e, a conpound of formula (I11) may be obtai ned
base S%aﬁldlﬂ@t’?(’@b’@@ﬁ ﬁnﬂéactl on Schene 3 :(111) Reaction

S0%tidn %111191% ecﬁout 199116'p§‘e nééjbft @Qﬁ%&le.inert solvent
protectlng roup ed above. grou IS
or diluerst fpr exaiplish ketdﬂé suuhdas al:enoﬂeqrcanl a]m)thMhms 8thastleputge] or n-

y conveni ent e effected b su i table uci n
hexanogg’é At arogt?@ﬁ%aérog?ﬁ OB SUEASP YRR ok |péf§r°[1§%e glih
reactiof 3 SRR B POk ¥d BEt AR SGH inlthe falage Bt 950G @J 18t0 150°C,
sui t I nert solvent or uent exanpl e
pmﬂmﬂMhﬁﬂr@Mn&ﬂﬁ@ﬁMm&:hydrocarbon such as tol uene or a

chl orinate 0 as. dic met hane, ,
Vs 6F St () BHLP Rl SOTRY (L) APy available
compouﬁ@&ﬁtﬁeyzﬁg @no@h%’ tl{eh)teﬂﬁﬁﬁ‘e ‘69 fﬁé%‘%hﬁ Bt bi/epQFedWs“tdrﬁgrd%%bcesses

by reaction with dineth (I'- di azo- 2- ~oxopr opyl)
knownghdlgodibnat e i n t he presence of a SU|tabIe i nert

?§|8¥%§é‘}rbd ?ﬁgggﬁaéﬂi) e‘? r@%%(ﬁ%}ﬁ& Vﬁatn or%a? grocedures For

exampleg ﬁ'l@@ig?bwcﬁoﬂ forthiiie (IBNGELy 185 obthiBed exidliptkRed fof Rénctidh) Scheme 1
50C ternatively, step (b) may be conducted by
reaction wi th carbon tetrabronide, zinc and
trlphenylphosphlq_ o provide a 2-(dibronoethenyl)

i nt peqidi at™8in th esence of a suitable inert
sohNvent or dil uenp-fjor exanple a chlorinated
hydr ocar bon suchjas djchl orgoet hane and at a
tenperature in the rapge o or exanple, -20 to 500C
Theconversi on of the P-(di noet henyl ) internedi ate
to the 2-ethynyl inte divat e ¢ hen be conducted by
reaction with n-butyl | 7t hi undi n t he presence of a
suitable inert solveny or diluent for exanple an ether
such as tetrahydrofuran and & a tenperature in the
range of, for exanp -70 to} 00C. Step (c) may
conveniently be effiecfed by tfeatnment with a suitable
chl orinati ng aggn&;“ OH

g

SOCI,, NE,

=

— Deprotect Pg —

1
2
Oy Q N

() (lI-Pg")

Reaction Scheme 1

A
O

/
\S
o—l



such as N-chlorosuccinimde, to give an a-chl oroal dyde
oxime intermedi ate and then a suitable base, such as
w0 pdoettbegbani ne, to give a nitrile oxide internedi/aBe006/001195
whi ch takes part in a 3+2 cycloaddition reaction.
Al ternatively, the oxi m6(-Q'-CH=N-OH) may be directly
transfornmed into the nitrile oxide internedi ate by
tTh gLk Soleth 1sPgli b mstiystoe plotacting grofipeduch eaa,cfbr mpiay,ert-
conveniently be carried out in the_presen
butoxyggbpay dh PrgéQ”tP @ oispe BEeviusly; defiagg. ?Wa@?fﬁv& é“aé’ be pyridyl
(mumiﬁg&ﬁﬁkﬁ ed hydrocarbon such as dlchloronethane, and
a tenmperature in the range of, for exanple, from
./X]fﬂ@natweﬁo Gr Sample( d rompyucbofiferman (1) nvey tef diéainedlatlustrated
5 g%%abl reduci ng agent, such as borane,
lnRaﬁﬂq’ 6W9 al uni ni um hydride or |ithium al um ni um
hydri de. Stepdid) may conveniently be carried out in
t he esence of sui tab inert solvent or dlluent
fore M2 an é&Qer or /arpmag i ¢ hydrocarbon
t ol u¥nellor a chl or Puat e ytf ocar bon ﬁH%ﬂ
di chpgr8net hane, g and at gt -amﬁ an eooﬁ
for exanpl e, fron1 50C to 100 + I'n each of Readﬁﬁon
Schenmes 1, 2 and 3, the protecting group may be
renmoved by any convenient nmethod as described in t
literature or known to the skilled chem st as
appropriate for the renoval of the particular

protecting group used. ocess (b) Reaction itions
for Process (b) A suit&bl sph'ac eaBPROHH aupn |, Q'
compound of formula (|vﬂ or exanpl e, halogen @r

a sul fonyl oxy group, for exgdﬁle fluoro, chlor'o?
met hanesul f onyl oxy or tolug e 4- sul fonyl oxy. Pr ?52
(b) is conveniently carried out in the presence o
suitable acid. A suitable acid is, for exanple, an
i norgani c acid such as anhydrous hydrogen chl ori de.
Process (b) may conveni d¥eF§0EMeRELi ed out in the
PEGEEPAS Slnefhe WPLARRulARE brolEhike Bhodasickdtftol abéVe.
exanpl e a ket oné Such as acét one al cohol as

10 slnuladtyh%g%ok a stiteblerbteoting) pexpsath @ farexanpleatycohexyl. The group Q!

on. such as toluene or iV-nethyl
lsaSpﬁ%FP%%%%gﬁ‘%ne and at a tenperature in the range from
Refeerhivedy, fopexaRpld, b@:@h—%bhﬂd bEfotila (AT)QARSFBe GttXinBRYs illustrated
alternatlvely conveni ently be carried out under
in Reagfiamn@henreBuchwal d conditions as di scussed above for
process (a).Starting Materials for Process Ch) A
compound of formula (1V) may be prepared using
conventional methods, for

Cl,, NEt,
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exanpl e as di scussed above. Pyrazoles of formula (V)
are commercially avail abl e conpounds or they are known
WO noobhes3di t erature, or they can be prepared byPGEr/aBo@6a01195
processes known in the art. Process (c) Reaction
Condi tions for Process-@@)r Process (c) is conveniently
carried out in a suitable inert solvent or diluent
such as i\ met hyl pyrrolidi none or tanol at a
t enper at urfe |n the rapge from 100Kt 0]200C, in
parti cular\| $ 150 tH-17Q0C. The
reackd on i preferably conductedi n t e presence of a
suitabl e base such as, for exanple, sddium nethoxide
or potassiunlcarbonate. Starting Materials for Process
(c) Conpounds of the for gyl (M) and (V1) are
comerci ally avail abl e conpounds or they are known in
the literature, or they n be prepared by standard
processes known in the #rt. Process (d) Reaction
Condi tions for Proc (d) Process (d) is conveniently
carried out in a suitable inert solvent or diluent,
for exanple, an alpg such as et hangL butan at
a tenperature i nPehe ra

e fromi t//o 120C,
particular in_jhe range f rt|
/Process (d) A conpound ﬁf for mﬂ’Sa (Vi it

Mat eri al s (fllg
mey be _prepared using conventional nethods, for O-\”
s di scussed above. Hydrazine is a ;
Hal Iy avail abl e conpound. Process (e) cact(!bR9")
for Process (e) A suitable di sp
group L3 im a conpound of for
exanpl e, halfgeno or a sul fony
fluoro, chloro, nethanesulfonvlo
t ol uene- 4-sul fonyl oxy. Process (@)~#r®'conveniently
carried out in the presence of a Suitable base. A
suitable base is, for exanple, gmgium hydride or an
organi c am ne base such as
di i sopropyl et hyl ani ne. AF§e¢E” SlemaBl e base is an

gg zél%'ﬁz%zéﬁc%m@ I3k i06 suit e FHAUDRE RAP N BIEHLR AR, Fhe
group Q'is as previously defined.

In Reaction Scheme 3, step (a) may conveniently be effected by a suitable reducing
agent, such as diisobutylaluminium hydride. Step (a) may conveniently be carried out in the
presence of a suitable inert solvent or diluent, for example an ether or aromatic hydrocarbon
such as toluene or a chlorinated hydrocarbon such as dichloromethane, and at a temperature in
the range of, for example, from -78°C to 25°C.

Step (b) may conveniently be carried out by reaction with dimethyl (1-diazo-2-
oxopropyl) phosphonate in the presence of a suitable inert solvent or diluent for example a
chlorinated hydrocarbon such as dichloromethane and at a temperature in the range of, for
example, from -20°C to 50°C.

Alternatively, step (b) may be conducted by reaction with carbon tetrabromide, zinc
and triphenylphosphine to provide a 2-(dibromoethenyl) intermediate, in the presence of a
suitable inert solvent or diluent for example a chlorinated hydrocarbon such as

dichloromethane and at a temperature in the range of, for example, -20 to 50°C. The
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et hoxi de. Process (e) is conveniently carried out in
the presence of a suitable inert solvent or diluent,
wo coocan@npl e a ket one such as acetone, an al cobPOl/GBa@E/001195
as met hanol, ethanol, butanol or n-hexanol, an ether
such as tetrahydrofuran38r an aromatic hydrocarbon
such as toluene or iV-nethyl pyrrolid-2-one. Process
converdi@y) of the Qoditeameathbyyl Ciatetinediaeud that 2-athlyapiieteanediate inmy then be

the range fromOQC to reflux, particularl. ef | ux.
conducsgyegedion With BT%B&‘/i Sibgmyn frsypreseats ot BkplsipRstahyent or

diluent I?&aé)ﬂagﬁ)lé cthEAGERH Birhiy RoRER £ oY 838 BperkiBld @ the range of, for
sui tabl'e heati ng apparatus such as a m crowave heatér.

examplSt a0tto O C.Materi al s for Process (e) A conpound of

S GuGa O T e HERE BE (ESat L B & slp Stiseectipe asent
such astii@hioRs<MetiRidddao ¥R MR afdydd RUAt IRGhRIGRTRAURSa
or they are known'in the literature, or they can be

suitablgbasp asuell abyriesh damdaedtopgi ccesidwls okitbvinteimedihte velrieh takes part in a

Process (f)..Reaction.Conditions . feor,. Pr s (f he
342 cyfTpREfamieatia oAheBR . i LR CRPGHTS B et gy
transfolBéd Bt MR nAGPISx 18O NHkirine 0% ByorddnasR Wit Sddila thypsubUgite. Such
for process (e). Starting Materials for Process (f) A

reactiogompy gme@fenflzgj beghaied X infag piseense epa pgi@phlginﬁg solvent or diluent,
for exa%gag%% gl%lélgﬁ]%%d Fﬁ&erggag?% {ugfl ﬁgéﬁ%lr&n%a&! %ﬁ({lj ?‘;&?g\l‘;@?ﬁgﬁfl in the

are commer ¢l a e

range oTOfOP Bxdifisle OfrothPRY°GatoSOROOWN in the literature, or they
can be prepared b%( standard processes known in the

aiter (dpproessvengnthdrcticsisd by idhitpa sedusngmesriesich g porane,
R T e
carriedexaaimthe pradoncer dfarsuitaldennee soheat orsdibieng forfeanmelesamuitieer or

triethylam ne or diisopropylethylam ne, Process, i S
aromaticidepfaghn spoR &t ikise 6h Shipripped b»@@@ﬁé@n bichs gishiiprgthane,

: i S | e, copper

s BN TP s s oroe

In each of Reaction Schemes 1, 2 and 3, the protecting group may be removed by any
convenient method as described in the literature or known to the skilled chemist as
appropriate for the removal of the particular protecting group used.
Process

Reaction Conditions for Process (b)

A suitable displaceable group L? in a compound of formula (IV) is, for example,
halogeno or a sulfonyloxy group, for example fluoro, chloro, methanesulfonyloxy or
toluene-4-sulfonyloxy.

Process (b) is conveniently carried out in the presence of a suitable acid. A suitable
acid is, for example, an inorganic acid such as anhydrous hydrogen chloride.

Process (b) may conveniently be carried out in the presence of a suitable inert solvent
or diluent for example a ketone such as acetone or an alcohol such as ethanol, butanol or n-
hexanol or an aromatic hydrocarbon such as toluene or N-methyl pyrrolid-2-one and at a
temperature in the range from 0°C to reflux, particularly reflux.

Process (b) may alternatively conveniently be carried out under standard Buchwald

conditions as discussed above for process (a).
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tri phenyl) phosphi ne. Process (g) is conveniently
carried out in the presence of a suitable inert
wa@iosam3opr diluent for exanple acetonitrile, FEFGBR006/001195
di oxane and at a tenperature in the range fromOCto
reflux, particularly ref39x. Conveniently, process (Q)
may al so be perforned by heating the reactants in a
seal ed vessel using a suitable heating apparatus such
~as a mcrowave heater. Starting Materials for Process
Startingd¥latarigls feydliaeesstblf or mul a (1X) may be prepared using

C .
B RSERLAN folEhH S mhobe FEAIE GuE SO R HOAT I o
exampd/as disdokedaboyounds or they are known in the
literature, or, they can be prepared by standard .
b Benstal Tt 1 Fieisamaperei bl DEUSeleoRBIRRFGH they are known in
the litérR0Fd, bt @BS chiPbe ?{eg&%é $y chhadt ?)?@c%%e_ﬁ Rhows it @RUENI ent | y
carried out 1n the preSence of a suitable catalyst. A
Process ¢}t abl e catal yst is, for exanple, a palladium(0)
ReactiS2 I 5t:.t u as r exanpl e
cacl] ERCE Chhosphi ne pal | adi um(O). As a person
Shiokésg de)i i cdh@nhily Witled oBPRrEGitabIe indrhl vk bAdilient {h as
catal yst may be prepared in situ. Process gh& IS _
N-metbpyeolidinerieyorbatanobd agampeaturtin the sanga dewnd i 0GtosI0f abine

parteulfidh e ni e 20 dp 4 T 158 oG B 0 CR e R e
presenB@bf 4 GHlaBId BasE aldnhu; fo%%%ﬁﬁl@,%oﬁﬁh?ﬁieﬁ}o%cfe‘ﬁr pbfa9§8STarbonate.
(h) A conmpound of formula (I X) may be prepared using

Startingdvleterials derAlroeass kdds, for exanpl e as di scussed above.

g@g@gg@%@ Oggﬁ%fgﬁﬂlglgé w){%ﬂgi(,@? %%Ezﬁgg%%rﬁﬁ}i/ %\léalli%ble compounds or

they atel Kntvalibl e, litefatirB ey (B cdd e Pi@Reddash dhdatdp@dasddes known in the
processes known in the art. Process ( ) Reaction
art.  Conditions for Process (i) Process (i) is conveniently
Pmcesg@&{i ed out in the presence of a suitable acid. A
able acid is, for exanple, concentrated sulfuric
Reactian iddndiflooc fs Préddeys (& conveniently carried out in the
sence of an inert so|lvent or diJuent and at a
?EE%%%@UF EONYPRGRHY CaRIFE Ot Brt %tahetné%éfg% og digent,for
exampl&€ fah WoohBBubh GHEBRAAN of BlitaHefl-at a temperature in the range from 50 to

120°C, in particular in the range from 70 to 100°C.

Starting Materials for Process (d)

A compound of formula (VII) may be prepared using conventional methods, for
example as discussed above.

Hydrazine is a commercially available compound.
Process (e

Reaction Conditions for Process (€)

A suitable displaceable group L¥ina compound of formula (IX) is, for example,
halogeno or a sulfonyloxy group, for example fluoro, chloro, methanesulfonyloxy or
toluene-4-sulfonyloxy.

Process (e) is conveniently carried out in the presence of a suitable base. A suitable

base is, for example, sodium hydride or an organic amine base such as diisopropylethylamine.
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Starting Materials for Process (i) A conpound of
formula (X) may be prepared using conventi onal
woredokoas)7 f or exanpl e as di scussed above. ConpPCrds2@6/001195
the formula H O (C 1-C6)al kyl are conmercially
avai | abl e conpounds or -6fey are known in the
literature, or they can be prepared by standard
Anothep suicbésiese ksrmvatkdlinmetabalaotiderforessapld JodRen atdtioxide or sodium
Condi tions for Process (j) A suitable displaceable
ethoxidgy oup L4 in a conpound of formula (X)) is, for
?F@&@ &) 1s%h@&§é}fﬂy@'an?ec§6ﬂtfn9ﬂﬁélpﬁé‘s\én&r &Lbosultﬁlﬂé 1RF BNt or
uor o, “chl oro, nmeéthanesul fonyl o
diluent foir ampld aé:atoho sydhoasyacethe, ameaémhpbsqufas ptett@@gls efhiaol; Butanol

o -1 R S A B0t B ISR AR B e o
N—metHWb?x&bl@d@ofn@f Process (]) A conpound of formula (Xl)

may be prepared using conventional nethods, for
Frageps &) wecodw@nmlwmnmbw at a:tﬂnmawu@ inthe tang fwmﬂ°§ to

S N W, T

reactankd fn&f Rhled Qess@lMsHstﬁt@Blehﬁa@ﬁ@ﬂﬁfaﬁﬁu@ﬂcﬁ haneacdwave heater.
processes known in the art. Process (k) Reaction

Stafunz‘h&aﬂﬁ:nalmfﬁf_fggg_sg@bcess (k) Process (k) may

t
EPYERHF S orRLE AR B W frebfiedudil dRERR i hinods,fo

exmnpk&km&hyﬁemmmn&n and at a tenperature in the range of,

f or exanpl fromb5Q to 150C, in partic r in the

(RO ool e CSFEWFIH S e GbleFomppycior they are
known Fh §8%Sr g.ﬁffé o%tkfe?'wﬁ? HQ? é(? arddd rbées%ﬂ{n@%n in the art.

prepared using conven hods for exanple as
Processl{f§cussed above. As stated above corrpounds of

.fo mil.ae (41 I (rvy, (v, (M), (VH, (MI11),
Reacti s'fo f(’ ') and M R3 are either

CRIETRsHoRloF ysro@ys%l(babl:@weafeﬂuy aatiad ot ﬁsmgF rialéoat beRlitdns to

may be prepared using known techni ques exanpl e,
those deprsihed @ QnpECeRsChe prepar ed

Starting Materials for Process (f)

A compound of formula (IX) may be prepared using conventional methods, for
example as discussed above.

Compounds of the formula Xb are commercially available compounds or they are
known in the literature, or they can be prepared by standard processes known in the art.

Process (g)

Reaction Conditions for Process (g)

Process (g) is conveniently carried out in the presence of a suitable base. A suitable
base is, for example, an organic amine base, such as for example triethylamine or
diisopropylethylamine.

Process (g) is conveniently carried out in the presence of a suitable catalyst. A
suitable catalyst is, for example, copper iodide / palladium (IT) chloride-
bis(triphenyl)phosphine.

Process (g) is conveniently carried out in the presence of a suitable inert solvent or

diluent for example acetonitrile, THF or dioxane and at a temperature in the range from 0°C
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by anal ogous processes to those described i nWD
03/ 048133. Exanpl es of preparation nethods for certain
woRotbhese7 conpounds are given hereinafter in tP€r/GB2006/001195
exanples. It will be appreciated that conpounds of
formula (1) can be convéidted into further conpounds of
formula (I) using standard procedures conventional in
to refluxh) @adictilarlfy e¢fluxx aCquivenibytl yTpactesOfy) ey \uvotbeqieéormed by heating the
supstitution reactions_or of conventional functional
reactanis g thseaisdi esehbiRhe swiablrdicaipg aPPargubsuCh Agd dyugrayyaye heater.
Startink MAOMA10SiPI6RE @§esses nentioned above, and such
rocedures are tncluded in the process aspect of the
i Acempoan Exdanphle SIX0fmayhee prgpaed ofing oomvent oo methods, for
Lele%gc{ii ons ttgat may be used include introduction of a
examp IUSEAEPBYF means of an aromatic substitution
rCafpo BRI OF tRffoRnd KRR ife cotabicialy iaQMIdbRACInhfinds or they
reducti on of substituents, alkylation of substituents
are knewelinoth disarhigre. of theyibant be prepared bylstandeard peeresseadigown in the art.
ProcesEﬁﬁCti on conditions for such procedures are well known
he chem cal art. Particular exanples of aromatic
ReactiGuOshditighd fon Preagt(hpns i ncl ude the introduction of a
nitro group using concentrated nitric acid; the

i HPPes Uokis 6PnvehicAllY sayipd grigasheiBicsRyice Php swidkiftaalysin A

. i . " | L.

suitab R 8 Rl hle P P dOhF O P DP Sl T e

tetraki$(triphedylophicsphioé pahadaiok(@). 46 apprsosiskitjedin thk laytiwdad apfeeciate, the
id (su s alumniumtrichloride) under

.and ] h
pallad@{:}} @Sgya%ﬁﬁﬁ%gb%mﬁqﬁghg{u- and the introduction of a

hEabeas 19 i ceMRnicRay tarEiBd 8l BB Ple8ShcObf RYGtBRPRAEK k6lvent or
substitution reactions include the introduction of an

diluentdiok exampje b @rdiofanaandhika/leaaperaurg i the, razgedireh Y@ me reflux,
. _group_.or a N-containing heterocycle using standard

Pamcuga&ﬁ’d'l%p%ns. Particul ar exanpl es of reduction reactions
Startinb NMAtHEAs FhePrb@dyahi on of a carbonyl group to a hydroxy

group wth sodium borohydride or of a nitro group to

afh campaendpidopniy (Catmaybd prepsrad vejoaaonentional meghods, for

i ck t t or by treatnent with iron in the
examP%raés'scgéncél S%gglbé‘?/edr ochloric acid wth heating; and

pasthpeuHda of eedophies MR’ @i datmeniall§achildiscinisduddeor they are
oxi dation of alkylthio to alkylsulfinyl

y or '
knowngp g Ligratery9r theyt 38 be PusrAEsSh bstandasd piosesses ewmigphgat.
Uggd include the acid catalysed esterification of
Br'o_cﬁsff;lﬁgboxyI ic acids with al cohols. An exanple of a
Reactigu{CbaditiencionPercsssdi) reaction i s the conversion of a

OB 2Lk 0L Ay AL kP S 44 R
acid is{for efanmple KdthcfAt ssHBaE héidt ed by a
di-[(d-C6)al kyl Jam no group or by a saturated

ntyRessy €) icconvenigatly @uriesk ot -imthelabsange of aginevitsobient ¢nriiluent and

ot a terf R B0 eSO P0G FRBr A PO BN SRS AT .
Starting MI4tbiials SstGHro@se@nver si on

A compound of formula (X) may be prepared using conventional methods, for
example as discussed above.

Compounds of the formula H-O-(C1-C6)alkyl are commercially available compounds
or they are known in the literature, or they can be prepared by standard processes known in

the art.
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may be achi eved using standard procedures, for exanple
by conversion of the al kenyl group to a di hydroxyal kyl
W@e@xif0680tT h osm um tetroxi de, oxidation to thePCT/GB2006/001195
correspondi ng ketone with a suitabl e oxidising agent
(for exanpl e sodi um perfddate) and conversion of the
ketone group to the desired substituent as defined
above by reaction with the appropriate anmne in the
presence of a suitable reducing agent (for exanple
sodi um cyanobor ohydri de). Anot her exanple of a
Ny tabl e conversion reaction is the conversion of a
ngﬁggg%pound of formula (1) wherein R3 is an optionally

Reacticgu (xiditions dok Rrotess(al koxycar bonyl group to a compound
gﬁl{géhgﬁis%l%cglgl\émé%u%: IE)’F? g%}%}gﬁgw (ptt élg)?an’i‘llal(yﬂ)sﬁbt%} E;Eallﬁpefg,
halogetttl orl  SlifoPPbaY kydulpC fir RRamyle fRIGEY Rhidko, dHeth@tebidlyloky or

substituted ~-C(O R 3b group, wherein R3b is as defined
tolueneghsuléony®¥yh a conversi on may be achi eved usingstandard

r X . .
AR TRE Py R D ATR R g S A e i
those dedribEd hisdvedsypracderiy)l group with ammonia, with an
_optionally substjtuted primary, secondary or tertiary
A&%@me f = ptional |y substituted H R3b group.

73 C(Sxﬁ?()lﬁ’lhi o lf@%ld%@ Eﬁl@ Pha{ Qe HeARRT ©EA AL Srvehtdrl methods, for

conver si on cou e conducted starting fromthe
exampleas doxydsed alawied and preparing an activated ester, for

anpl e . usi 4- - , 3 )

G eonBay £ B rapf Hoxe, ooy, GRon G sy MR A TRl
availablddMpdifids Whihe) afsBnotvien tediteRast e tiéyt danteréjperissastyndard

am ne. Anot her exanple of a suitable conversion
processea XgoWnin the arthe conversi on of a compound of formul a
wherein R3 is a (C -C6)al koxycarbonyl group to a
ound of fornula (1) wherein R3 is a
Reactidtydéiyer(sGor Bredskk) group. Such a conversion may be

achi eved using . standard pyocedures, for ex | e
raasst (g maysionyenienthy Qﬁﬁ%ﬁ‘*{ﬁwa? P gutape Pl of ditent,for
exampl%l, WAL UR-R Y Fétﬁﬁ drbfurééﬂ ald R& t@rﬁn‘{jefrgﬁ%ei‘%necﬁe th@b of 16r example,

preparation of cohpounds of for may i nvolve,
from 5@to V20 pitspatiadasin thduangddi fromr7O0and40%hoval of one or

. nore protecting groups. The protecting groups used in
SEﬁﬂﬂﬁﬁ@ﬁgﬁﬂkggéﬁgﬁﬁbége may in general be chosen from any
9 @8 eI Ry B phdMarddl dsoAlonk EntRnalRenbds, &
T bR REAGA RKIDEA bE plopfired b Blaiod r '

chem st as appropriate the protection
examplef astdisugpedapoven questi on and nmay be i ntroduced by

conventional nmethods. .Protecti r S e

o S5 G BRe e PR BE (I PPy BT P D VIBTRVRE), e,
(Xb), (Xich,@x3t)WnE MIR *keRO¥Iher GothfiRrMly dvafabiBeft &hows in the literature or

appropriate for the renoval of the protecting group in

may beprep HSIng lipew rischpigsess 05 §X ¥RBIS eessrompoupdeak pe prepared
by anafo%ggél &loce?sfsest tla%hcpsre%te&%b'eﬁl th WSBBOoWs1ds. ELUAPIEY of preparation

methods for certain of these compounds are given hereinafter in the examples.

Procesg

It will be appreciated that compounds of formula (I) can be converted into further
compounds of formula (I) using standard procedures conventional in the art, for example by
means of conventional substitution reactions or of conventional functional group
modifications either prior to or immediately following the processes mentioned above, and

such procedures are included in the process aspect of the invention.
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di sturbance of groups el sewhere in the nol ecul e.
Speci fic exanples of protecting groups are given bel ow
wo otostis0sake of conveni ence, in which "I ower"PCHEBR0VS/001195
for exanple, |lower alkyl, signifies that the group to
which it is applied pref@-ably has 1 to 4 carbon
atons. It wll be understood that these exanples are
Motang)idsaufshd twpes dVvonecrspactdctionehanmbebe ofedrivtlnasmitbaiction
t he renoval of protectin roups are |ven belom1these
of a sufstiuent By pagans, b ararprRke 84 % 8@11510%@09% Opef Hpupleaphiliggubstitution

reactiod! 1%%19&10% s{?i?shﬂ&g?s Qlfkyﬁ%Bﬁ oF Sﬁa%hfﬁ@ 33hd %%%i@ﬁ ;o“xﬁééfbé’utuents.

tioned are cou he “scope o
The reaanEsrﬂnldmeactlén candivons for atchqroceguigs awwdh};mdam trhthe chemical art.

i.dye of ter-f.or aliphatic.o | aliphatic
RO 3 rmaRs S REuR Ptk g Baians incfh ae, BigBliction o a
nitro gﬁiu@q{@ﬁig Bheclraa it ra@fde E&hhﬁfo&ﬁ;ﬁbﬁl bfhl &yl gtipAfing, for
carbon "atons). Exanpl es of carboxy protecting groups

exampje; eh aehd heludeam)gimevaﬁ agid dsuched ahmanlmlrr( mChbnﬂQD}raiek ¥riedel Crafts

Condlt%f‘l&l{ ¢ 1n %*on%rt%} lalkér? glp%lg%%ﬁng ggng?llde fgwﬁ%?qﬁgs{uch as

alurmrﬁllﬁrE Qﬂc}m@id@) hn@e?;l*ﬂe&@l@ﬂaﬁx yomtitiorls) and tfhWtr@El)ﬂléﬁ(&f 4 |Sdeno
gr oups or exa
group. @Wrﬁé@wies of 8psleenh n@&wbé&lwypn re3GgRsyinglRgerdheryirodygion of

i I
o A, o B P e ine
heteroayutk dsireg dtmdpabednditidnex ?eltticy]a) cxamglbs ofaesductiah kgfdctlgnsnmp]ﬂde the
reducti&agomrf@e)é%nﬁgélﬁrgfpgéw?&e ft;rgﬁﬁ équpﬂéfryﬁy({x}cf ol g’%ﬁé pitro group
to an a@liky 1)0‘ﬁ |ca1ﬁfy‘ﬁﬁ;ﬂ/’1§ld1(cfg@ﬁatﬁ)?ﬁam Enfckél'&ﬁalf%lt ot BY {reﬁﬂﬁnt with iron

tert- bu t silyl); tri(lower alkyl)silyl-Iower
in the aﬂekﬁsnlce of éxﬁmscl(lqm acask wnthl heating; mad hyttisiley examinles) of axedition

ot R R RIS SR P OB gpors

reactioBk @a€filaly BY v DMPIRdE 1 dedtPediQyse@ea@liCatmi di-carddR§Ee acids with
metal - or enzym cally-catal ysed cl eavage. Exanpl es of

alcoholyydr oxy protecting groups include | ower al kyl groups

(}\R %xﬂéﬁgg E Fl§1€arb %t\l&ls an Oﬁ%{l 1§#hié %BMVeerBIQ upz c&r{n@&und of
fonnu]ac(h)twﬂe)rem IRB\maa (G- Klé)@ylmnyb groyp tga ouppodrfdmf feroautp I(k) wherein R® is

bR RcaLbon L), J guer caliemd exveabonyl 0l ups

monoc?bif@l—ﬁ! 62160 8y mSRRRBriA S, Qhi S ARPL SnPERE Ktk 2hBSRY Jm more
met hoxybenzyl oxycar bonyl, 2-nitrobenzyl oxycar bonyl

heteroatauhs andspendshidn zqwczte@fﬁanmmggn oxygeflapdenlier ISpch gichbyyersion
may by o B EDRa AR Ry onegate Py sepvemiay of e afken group

to a diRy@ODabky 8ot witHHo iR tefry AP xSdabibn ad1the @ ofe§ioRdinekdtone with
roups i nclude fornyl, aryI-Iomer al kyl groups (for

a sultagg@éqﬁﬂlgng@gppy [fogﬁ@rgpjg seqivnssiodae)apd conversion of the ketone group
to the desiTEl g%ﬁ&lggtzééldeﬁﬁe@ hlgc;v%%?l%é@uoﬁ r&gth the appropriate amine in the

presence of a suitable reducing agent (for example sodium cyanoborohydride).

Another example of a suitable conversion reaction is the conversion of a compound of
formula (I) wherein R is an optionally substituted (C1-C6)alkoxycarbonyl group to a
compound of formula (I) wherein R is an optionally substituted carbamoyl, (C1-
Cé6)alkylcarbamoyi or di-[(C1-C6)alkyl]carbamoyl group or an optionally substituted

—C(O)R® group, wherein R¥® is as defined above. Such a conversion may be achieved using
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2, 4-di met hoxybenzyl, and tri phenyl net hyl);
di - 4- ani syl net hyl and furyl met hyl groups; | ower
wa@bkdoenyasar bonyl (for exanpl e tert-but oxycar bong€¥/GB2006/001195
| ower al kenyl oxycar bonyl (for exanple
al I yl oxycar bonyl); aryl~6dower al koxycarbonyl groups
(for exanpl e benzyl oxycar bonyl ,
standarkt protdtuxash i 2ydmaply darrbaivh of Btertiotr[p@bﬁdil affopyanbemsttin R is an

and 4-ni trobenz I oxycar bon | ower al kanoy| oxyal kyl
OPUOH@%%UT(“F ig@klp rvé{hml}wmmvah RY pgtpcprylﬂly
3b
substlt(lfeﬁ tpngﬂ‘ﬁggglgor?gt SI I 1'21155}) Mgle ‘E;P 9]1’( ano {1?nally substlt].lted H-R

group. nA‘s by skiltedepersan dvdmhhzgprccdaa,ethfsm@nwhlsn icowltldel conducted starting

enzyl i ene Met hods appr o e f of
from thE o Ho IE i N HESPBFBE B o R s Rdor et Wif g g-Clb-
dlmetwmpi,ﬂmm d=y1)-pagenyl- rﬂ&%)ﬁolémﬁfn QIR FhRich infahal ¥SRActed

hydr ol ysi s for groups suc
Wﬂhﬂﬁmﬁ$@$@%@mzwtoxycarbonyl hydr ogenati on for groups

ﬁa{‘ og )?ys(uh 2 g %)/ ov %501? fadac %L%rtheqr ouglismn o% a compound of

fonnulat(t)axy@ahudnyh (@1- oﬁmmma@bﬂy@w@«mdﬁmﬁ@ df forela(n)
amno gw & an acid catalysed hydrol ysis using
Whereltnerlrsa e%ét( &-Conlgyl grRup §1acave% cquyersigpaiahe Mneved using

sandoPNERER Y020 IS b s il P

Mummgwmdadndeon reaction condltlons andreagents and to
am C nt hesi ion,

Pr ot ect G
ol ST Shgncrae B il eGP QAP EUnGr gt ToRpTa ) Eddpvolve, at

varioub Stag &S iR I=alitidH aHa RGEo RN oPH R &GhbrR %r&é@tﬁ%sgrou%e 'Th% protecting
pharnaceutlcally acceptabl e salt of a conpound

groups wseehit e (prgcepsss a@am mayin geperabRaolpisen Eomeanydf a@mgmum

descnl?e% i ’thdol&sféﬁ%(a BF {ont%g tsg%lf:% lgeéﬁngg( r‘%% o’pga{% %he prc?tectlon of

the grcﬁ@rm gutdtonahd nragoedmwucw B coivehSomke snduﬁﬂst Prédédtidie Eroups
the free base froma salt of the conmpound of fornula

may be rmovgd dylany cemvepient methed)as daseyibpdin the difesefutg arkngwn to the
| |
kil S0 R ERTRNG o Pt Do O REy gy

methodabdingelicen ﬁIDﬁS&B&Ifﬁﬂm Iemobolrtﬁttba progecting protig mdthnaingmum
. sodi u ot a m hydr oxi de. As nenti oned
distur e Phasaen et Bt Oy

ounds according to the

PSS AT exd g)f‘éﬁto'f ﬁfbt&'%ﬂlg%‘i’w;ﬁ'a?e ?Q@n BELoWTbEhE RS convenience,
centers an therefrore exis as stereol soners.

in which &owet"s agsy for nugmble lowsankkybdignifies f@hact dhrevgraep nahich it is
aplicd BEFAGHMYE ¢ o cabi SRRt BALK e B8 &0 saamtes are o

exhau§iRRA Walidre BpeRfficRxaAPRITBI endtiftds FSaBP kéndl bf potec@n@broups are
crystallisation, resolution or HPLC. The

given H"rla‘é’tﬂéﬁsé gresomilaidy Rebexbaustive Aheusant Psefsefing greppsApd methods of
deprotgct{otn%t gé)ec flc?ill? IehGbRM arb)} r@f%’oﬁﬁlﬁ: WiBR i §c85e 8f tht IP[?VC]’I'[IOH

A carboxy protecting group may be the residue of an ester-forming aliphatic or
arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably
containing 1 to 20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1 to 12C)alkyl groups (for example isopropyl, and tert-butyl);
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and

isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl,
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for exanple, by fractional crystallisation, HPLC or
flash chromat ography. Alternatively particul ar

W@ t@oaaidsbrer s nay be nade by chiral synthesi sP€T/GBR006/001195
chiral starting materials under conditions which wll
not cause racemni sation-@S-epi nerisation, or by
derivatisation, with a chiral reagent. Wen a specific

proploﬁytlsxﬁmtﬁgnslﬁtytﬁoxmﬂtlesﬂ @fld ipfval /1axyintcaibily, 1oweal at ed

substantially free for other stereojsoners,

alkoxyéa(bwpsﬂ%cmea iahvhgroups ox Hampo fl/omqslmyperbpaylp}g/yqﬂ@é gnd

—etho;?i?:@%toﬁglré &2%} }rlgn({r glélﬁgiefsb& ﬁ?% dgglit %ﬁ a ov ’re atl genzyl’

2-nitrobenzyh @-m'trebgm&l, bemzhgtryl bed plﬁhﬁimyiml m(dxﬁwefrcnﬂky]l]sﬂyl( drpyps (for
examlpiigts R Ao R CiGrechy s gk aF oateg Aot groups
(for exﬁﬁﬁﬁecﬂifn%thylsnl;yfétﬁﬁ)j lagd ?§-I6@ allEE' ?;{j gﬁﬁéﬁs {{Br Ex RIS JlWM@ﬁ‘lods

adversely "affects 't he desi red "produ
partlcum]rysampsomiald floe thei rembha 0é|carbw<j/ broggnping grape indhede, for example
rder gg obtain.c f the invention in an

acid-, '%ﬁs? e PPl FemangiceHy S ?)WB'S%%%%‘{E‘&E S, nore conveni ent

MERgiles s didxeiprotestily R6@RAESUEE River AEAT £@OSE(for example
her ei nbef ore may be performed in different order,

tert-bugyh iyrertabieeny heroypsifien exprmla 1M Lovesy alleanprrarentdpr gxample

eIk P S0 MO AP P

lower alhérgﬂasmhmbﬂyl groupshiifmexaspkaillgioxgcdrboryil)n kaqﬂdo‘&emilkdxyaarbonyl
rticul ctio rtain internedi ates, used in
groupsy %P@Bgs‘éeé‘éy nt?%‘@]d exyheRz Ylgicpr ab&ﬁal form a
—nltroi)HﬁztyWycftr%@ﬁﬂra‘ﬁd Qimfr@lf‘en@&l%§§d’b&bdd§%e L Rhkr aASRIHI (3 leXample

here i's provid a conpound sel éct edf rom a conpound

tnmeth}limlyﬂ @mdnﬁlr_talsltﬂrlimqthjdnwll ind arplglower akyh€peé¢xappiobanzyl) groups.

rpanie o Bescoty? SRS el o ASPAThR R et o

exampERGzfoindRabaitRBa bEBLE mm@@bkybea@ﬂe%ﬁbdt@nﬁ}alahd For
exanple it may be useful H{)re pare an internediate in

2,4- dlmﬁéoxﬂemsdf a tpnhwﬁn@bﬂ)da -gnippdmetiyt apt Bwylmetyl groups; lower
alkoxyfc%b ilatﬂﬂl e?alatﬁféfcﬁl"; %ﬁo&?eﬁ%ﬁﬁﬁs ?ctv%r a'll&n&ﬂ&g{@@(ﬂ{ﬁ ETH" é}gample

allylo;@ambbﬁjdb afyl-lotver ﬂmbt;&hﬁ)onplrgrowsctﬁommbh benmmycmfbonyl
i ncl ude, for_ exa i nternedi a

4-methoxybenslex vead ?wﬁwrﬁhwy qxinéng@rlée@ édﬂF?bﬁ?izyloxycarbonyD
lower glkﬁﬁ’b)/ﬁc%(}/ﬁ}@f‘ ERME;& éb@e)éé}ﬂﬂlég)g;i(‘lggioﬁn%{ﬂyﬂ)’ fﬂaﬂi}}lggm ffor example

(2-chloropyrid- 3- ol = 5- rroli

tnmethzylile @Qd mﬂwy]dnn@tbﬂylﬂyl)i eﬂé}ﬂnldymes@mmp& mbtjhpydml) amtl n
' | - 5-vyl l'idine;
T e A R DA

Methods appropriate for removal of hydroxy and amino protecting groups include, for

example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for
groups such as 2-nitrobenzyloxycarbonyl. For example a tert butoxycarbonyl protecting
group may be removed from an amino group by an acid catalysed hydrolysis using
trifluoroacetic acid.

The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March,
published by John Wiley & Sons 1992, for general guidance on reaction conditions and
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2-[3-(3-net hyl pyrazi n-2-yl )i soxazol -5-yl ] pyrrolidine;
2-[ 3~(3-et hoxypyrazi n-2-yl )i soxazol -5-yl ] pyrrolidine;
WQ@2¢08A030Et hyl am nopyr azi n- 2-yl )i soxazol - 5-yl | pgr/Gakeodioo1195

ne;

2-[3-(3-chl oropyrazi n- 2619 i soxazol -5-yl ] pyrrolidine;
and

reagent% -ab& td Brotdctme( GRyupsdn ®rydnic Soxhesd, 2% Bdidigry, oyl iGteeree: al., also
salts thereof. In anqther aspect yarticul ar

Pubhs}leﬁtbé(rIﬂ%Wd S SRpoR BSIeB Shisanss YEROlSHIE AiaMte, 1 or
SRUPA Brep AL L alPLS. LA IR U BmBOIRPYIAANGE (hArequired, for

ected from
exampls-ad- apﬁl-z(dﬂatumasahpy maagy-18-opkdinesidxa fa@l exBrpld, pactial oftaiegompound

oy S-.2-13-(2-chloro i.d soxgzol -.5.-y| rro e;
with a iGblegetGisH iy RRer O PGt S, eaichs JeHEp pplsi BF fie base
from alsAI€of the compound of formula éI) a solution of the salt may be treated with a
S- )i soxazol -5-yl ] pyrrolidine;

suitablgbase[ Rr e@amplhyawzdz inhallzalyile)eagb setad lcatbopatp oy hydpkiderfer
cxampl% sgd%nt (%%?o? i6 ﬁgagsru?rﬁl cgrb%nth )éa? %%bo%’rltgl Jo%%anl R&r&rgkf?ig or

Xy ryrazin §res%az
potas sﬁnﬂ tiyakdxddane;

S-2-[3-(3-ethyl am nopyrazi n-2-yl )i soxazaql - ¥ yrroli
dhgy@entioned hereinbefore some of the compounds accordmg to the present Invention

may coﬁt%% éﬁ’e 63061 RALAPYENAAL Badm¥) PSR R st 35 ¥bdeBbRelsl di ne
Stereoi’Sorﬁel[s Zna{yibe(slepmrﬂ:ﬁyxsmg c®nyanfiosaXechniquss,yd.§. phranodtographey; or
TR ORISR U T T

exampR¥A BdcBiond Q:‘%ys@({lhé'ﬂﬁbﬁ leBd18ti sYESH FPIEC C TRB QlREFeoonteRemay be
formula (IEL-Pgl) selected

1solatcd by mmra(ttoorbo/ \bﬁum@/@a difGmerit physifd peopestinse dppydipgergoigompers,
for exagi 35 s ot AR TERL o Bemysipgmatgereby., ey

: part1cu|lar§teyétﬁ)s6iﬂe®é mdy Be made by chiral synthesis from chiral starting materials under

N-(tert-butoxycarbonyl)-2-[3-(3-nethyl pyrazin-2-yl)iso

- conditippy which -Willme{, $3use ragepisation or epimerisation, Or by derivatisation, with a

chiral Ilé'a Jnl?r g\f_}{%ﬁ ]Lc\%é&ﬁﬁ f%gs?om%r {35130 Eﬁ%ﬁ%bﬁte@l s}ﬂogtérﬁﬁlly

rro
free foi\bt(némtdsredns«bmmycm Iamaimpl): centhidir(glest thax 3% paticul2dyleps than 10%
xazol [

and mage PR RIS P By e st OB osE BERgISaRERopyr azi n- 2-

Th §RXRERbn AbovelBMfih@ld tﬂé gFeFaratlon of the compounds of formula (), the
N-(tert-butoxycar bony | pyrid-3-yl)isoxa

expresgioh - Bext Isplventi’ refleisdioaesolvent which does not react with the starting materials,
rcagcngL {rxger{ﬁe]hﬁy :s?o)é ?ogfu? a)mannI:r wﬁlch aéf\%%)e?}/ 211L1”é:jcts3 th\élﬂeﬁ R
desired\protigdt! - but oxycar bonyl )-2-[3-(2-nmet hyl am nopyrid-3-yl)

Il’sc?sxo?é (s)llqlled }/nl t g%;trvsl)lllll a%lplrcglateatrﬂgt in order to obtain compounds of the
invention in an alternative and in some occasions, more convenient manner, the individual
process steps mentioned hereinbefore may be performed in different order, and/or the
individual reactions may be performed at different stage in the overall route (i.e. chemical
transformations may be performed upon different intermediates to those associated
hereinbefore with a particular reaction).

Certain intermediates used in the processes described above are novel and form a

further feature of the present invention. Accordingly there is provided a compound selected
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N-(tert-butoxycarbonyl)-S-2-[2-{3-(l-oxopyrid-3-yl)iso

xazol -5-yl }pyrrolidine; and salts thereof. In another
wa@sweave3oparti cul ar i nternmedi ate conpounds of PEEGB2006/001195

i nvention include, for exanple, one or nore

i nt er redi at e conpounds -&7 -+ he fornmula (H -Pgl)

sel ected from

from aSoMpbluel the bdrhmraeqmlbwdm B & HeZeintiforeqiefintd]-o3ashl) iteeeof.
xazol - 5-yl ] pyrrolidine

The intgrinedipte maym% ﬂ}ﬁcfﬁ%”ﬁ&rﬁ Isplt of the iptaragdigte-pSrelysalis pesd nqtde a
pharm%éﬁé%llg%cg%ﬂz?%é éag‘éa r]%dg%}ﬁ/in}]plf x§1a¥ Be usefll}]l tf) Ig§erpare an 1Btenin)ed1ate in

the forsnofazghlarrhacghifiglymohiadtepable salt if, for example such salts are useful in the
S-N-(tert-buto car banyl.) - 2-[ 3- (3-chl oropyrazin-2-yl)i
manufiuts 25 cemppynd AR ﬁ}@

Falné fasp’ekf Bh&fueiﬂ)éf?ﬁﬁé}ﬁ{éﬁ ake dorbpoulads 6 hEXHWRY G e Yo} |

soxazol-5-yl ] pyrrolidine;
exampls, Nag olsnorJabnnenngdmp bomy)bl)mcz o[f She( BravlayIBrseteoipdrizom:n- 2-

23 SR RS ORI Ses. 2. et iyt pyr i d-3-y1) 1 50

2-[3-(2&dlopPrid-ByRNEdxard1H-Y8pyrrolidine;
(S-I\I-(%)Z?t b}ﬁt oxycar bgﬁpy - 2- 3 82 cyanopyrid-3-yl )i sox
2-[3-(ZapgthyBunipqmyyidr D pwezo 5-y1]pyrroh ine;

2-3- (fsnkkng )ng%i ?g’ﬁ@{ﬁf/a%f ?Wg%rﬂlédlllgn( 2-met hyl am nopyri d-3-y

2-[3-(ethylpyrzin-byDeryeat-SoifyyroBdide] 2- { 3- (1 - oxopyri d-3-yl)i

SOX | -5-yl}pyrroli ; and.salts thereof. The
- 2-3- (%W&Vfﬂyﬁazﬁﬁé oxFqly-YypFol ‘%HI‘?'pounds according to the
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2-[3- 3&148 SPiHBY )RS S S S\erblidiIeNd an appropriate assay
L3-C }g}?grl lbedxl)fo? exa WI] 1n \?\D 03/ 048133, and

2-[3- (?d@?hahatrmmbpb&izmﬂ Yano@lfﬁayl]mMﬂmel GF- IR Ki nase Assay
Protein ¢lanin ess n and purification A DNA

213Gty B b e irE e S BGRB8 SR Cont ai i ng

2-[2-{ B LbRépyriare Gxé&sbmaﬁwlﬁg@mﬂ@%) thronbin cl eavage

site and | R intracellul ar domai n (am no-acids
and saligrerr®67) and subsequently referred to as GST-1GFR,

V@S e&lg%% ?&ﬁ bgl églﬁ%t g){eQ%E%afer&toﬁlé)Bﬁl?fstcggﬁé 1nve1f|t1on 1|nclude for

exampﬂH ohe® gymbedhiermediste (chhipecndsat thd fonnnlg (I seleatedrfadmyr y
Manual , Second Edltiﬁ n.1989; Sambrook, Fritsch and
S-2- Bn@ﬁﬁ/aequﬂ CoYHsegszp SYHSV%Mmecaborat ory Press).

[ was per forned
S-2- [3?(%3:?1%6\?\%%8@?91)&8&&@ s%ﬁﬁgn‘éhﬁﬂé p

he ‘manuf acturér's protocol. Briefly, the
S-2—[Sf(EaBettB)dammlopmdﬁFylhmaaolﬂi—mljpmiﬂidn@:R was transforned

-2 By LB B R e B IS ansposi 11 on
S-2-[3-(3-ethylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine;
S-2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine;
S-2-[3-(3-ethoxypyrazin-2-yl)isoxazol-5-yl]pyrrolidine;
S-2-[3-(3-ethylaminopyrazin-2-yl)isoxazol-5-yl]pyrrolidine;
S-2-[3-(3-chloropyrazin-2-yl)isoxazol-5-yl]pyrrolidine; and
S-2-[2-{3-(1-oxopyrid-3-yl)isoxazol-5-yl }pyrrolidine;
and salts thereof.

In another aspect, particular intermediate compounds of the invention include, for

example, one or more intermediate compounds of the formula (III~Pgl) selected from:
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event in the cells, a region of the pFastBac vector
cont ai ni ng gentanycin resi stance gene and the GST-1GFR
wez@oassibn cassette including the bacul ovi r usPCT/GB2006/001195
pol yhedrin pronoter was transposed directly into the
bacmi d DNA. By sel ecti 08eon gentanycin, kananycin,
tetracycline and X-gal, resultant white col onies

N—(tert&:lnmxlydaxbonibtl}mﬂ%(%h]m;ryajtdﬁ -phsokaoDNY 1 pyorobiding,

N- (terttbypqxlypfgb@w%%é&]é?%eﬂﬁ myla%é%m?g‘t@‘%g%{‘%?iﬁ@@@ , seale
N-(tert! H@dﬁ&&%ﬁ@ PILRER: g{ 8581 y1EbRAbAS. fpﬁﬂ”oﬁﬁhé)s

i fe Technol ogi és
N- (tertdmtcb@cmbngyl):g%i’(é{ctllmwrngnﬁeylblm@mw-Is’]émgfecﬂtdlr(%| fe

N-Ger O B POE 2 1 e paP e o s R Ry e Gt °

N-(ten%kd;@@maﬂylygl[h (Ql&ﬁﬂﬁrﬁmﬁﬁﬁhﬂﬁlﬂ?l)l@bﬁaszsiyl]pyrrohdme
transfection. O. di um was used to I nfect 100

N- (tertmut@qyggéﬁ@ylba [étﬁztmﬁtbylmndsézibsce@mlai -Wilpsgrolidine; 07
48 h
R S U

N—(tert&iu&f)@faﬁl@oﬂj/l;i-qqe (aaﬁcﬁhylmimﬁ@@ﬂdé’a~y1)[sasmo]s$-(yljkmmﬁhme; and
i nf ect

N- <tertrhm)wsﬁqbew19rso% [3- §$ élaorwrtdlrgby )138?‘3 f?aftlggmme

and salfBERsel on of recombinant GST-1GFR . The GST-1GFR
protein was purified by affinity chromatography on
Ghlmhatﬂlhlr aspeetawhaﬂmsatetmbdh@mnwu@dsmf itleminggntion include, for

cxamof 14 b Som Sk TP L PR AR
S-N- (t&@BBﬂoﬁ&@ﬂE’dr@ll)eZiﬁ?éZ ambfvptyﬁa L AGikbsizbl-§- W?ﬂ@olidln@73
80) and InM DTT ter referred

DO9779 her ei na
-N-(tezr@ba@xygngb@y@uz-{% 3 e%wbcyrerzarea Neoaeeol Supdmmlidie: was

d
sN- (PRGBS o P TR AR B %%C?Sﬁé‘ﬁ{’? i
—N—(téd—@uﬁoxy@bﬁr@mm($cmf®ymﬁhe@l)ﬁsfo&mdﬂjieyl]mmroihﬂmtm th
ysis buffer until the UV absarhance at_280nm_returned
S-N- (t%f&bPWéY‘E?éE@}Y%%‘B -EPEIPXEE CaN HF Rz Xrreldis;
SN b GRRRI PO ARG A AN o b R iidine
S-N-(tewt-betopgedrech yia2k[ 3 2meshedpyriv- byb)ls@kme)ﬂ}wm%émm ng

bu ' 0 nM HEP 7.5, 200 mv. Nad ,
SNy P T 2 ey g SV AP Orl g 1
S-N-(téit- Euto@&cﬁbmﬁz%@f@ metn/ym»ﬁﬁl@ysgﬁ@sasaﬁsdmw -{1]peolidine; and

puri f enZyne was neasured g/ orylation of a
—N—(tslwwt@ewmbwws@ﬁ;ﬂiEamyexc(pezmb ﬂs)lsowzple%wl}@érmhdme
andsaﬁsthg Az AI drich Conpany Ltd, UK P3899) using an ELISA

Eetl on systemin a 96- vveII format. b.i) Reagents

UBigdactivitg kné selettivity ©f compounds according to the invention may be

determined using an appropriate assay as described, for example, in WO 03/048133, and
detailed below.
Biological Assays
IGF-1R Kinase Assay
a) Protein cloning, expression and purification
A DNA molecule encoding a fusion protein containing glutathione-S-transferase

(GST), thrombin cleavage site and IGF-1R intracellular domain (amino-acids 930-1367) and

subsequently referred to as GST-IGFR, was constructed and cloned into pFastBacl (Life
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200nM HEPES, pH 7.4 stored at 4C (Sigma, H3375) IMDTT

stored at -200C (Sigma, D9779) 100mM Na3VO4 stored at
wadeSgom, S6508) | M WMnCl 2 stored at 40C ( Si gPre€l/GB2006/001195

MB634) | nM ATP stored at -200C (Sigma, A3377) Neat

Triton X-100 stored at +@bmtenperature (Sigm, T9284)

10nmg/ M BSA stored at 4C (Sigma, A7888) Enzyne

Technsloik Lad) mTudnigcsthﬁawﬁﬂomum Bioki gy tedhn7<§f¢l (Wiblectlad OLMMg - A
HEPES, pH 7. mM DTT, 0, 25nmM Na3VQ4, 0. 25% Triton

Labor@towdvam@l 2%’1‘?@?‘%9‘1’3197\ 1989;eSampbyoqls, diisich and danatist Gpld Spring
HEPES, pH 7.4, 60nM Whd 2, 5nmM ATP.
Harboépjl“%@r strate Sigma substrate poly (Gu, Ala,

)iucﬁlo& df ré@ﬁﬂﬁﬁant vivhslwasiperfambd fgllowing mhd:iﬁ&wfﬂrdurer s protocol.

st ar C. Ass Iat es X1 sor

R0 PSP | oot aRisftes 08 TR oS TaReTIsdaRia . coli
DH10BA¢ &elmeﬁmeﬁg/ﬂ%asﬁoﬁms ﬁ@ﬂﬁe 15!1&%98 o0&y arfd"xﬁﬁfh Hraﬁép%gﬁon

Bi ot echnol ogy I nc. 05-321). Dilute

event inithd gells, Pwiqh of the Q%@m ‘f:e@torggstaymgg gq@amm@glstance gene and

the GG B P B e e B o P bala B Yt OBt

transpbsedfdit@¢nitd tHebadhid DRBSBY stled:ii S oBebnt ek cif; tiaf e.
TMB sol ution Dissolve Ing TMB tablet (Sigma T552

tetracyichpg andK-galsesyigntaite eaomioy shonld apataim racombinant lm%nid BINA
resdfOISE PRI AR DAL NS O e Sld Gl
BHloBm‘iwhm palohies amcbtr{mbfdmm‘dﬁﬁto Sympsptes mlgen‘da E?ZDQZ‘B)IS p=wn in
TClOQL Pt (3l LarhoiPBenkid B feopgintag 3%@%@@851“% > PepECTIN
reager @E@@Téﬁlnologies Ltd, UK) following the manufacturer's instructions. Virus particles
were harvested by collecting cell culture medium 72 hrs post transfection. 0.5 ml of medium
was used to infect 100 ml suspension culture of Sf21s containing 1 x 107 cells/ml. Cell culture
medium was harvested 48 hrs post infection and virus titre determined using a standard
plaque assay procedure. Virus stocks were used to infect Sf9 and "High 5" cells at a
multiplicity of infection (MOTI) of 3 to ascertain expression of recombinant GST-IGFR .

The GST-IGFR protein was purified by affinity chromatography on
Glutathione-Sepharose followed by elution with glutathione. Briefly, cells were lysed in
50mM HEPES pH 7.5 (Sigma, H3375), 200mM NaCl (Sigma, S7653), Complete Protease
Inhibitor cocktail (Roche, 1 873 580) and 1mM DTT (Sigma, D9779), hereinafter referred to
as lysis buffer. Clarified lysate supernatant was loaded through a chromatography column
packed with Glutathione Sepharose (Amersham Pharmacia Biotech UK Ltd.). Contaminants
were washed from the matrix with lysis buffer until the UV absorbance at 280nm returned to
the baseline. Elution was carried out with lysis buffer containing 20mM reduced glutathione
(Sigma, D2804) and fractions containing the GST fusion protein were pooled and dialysed
into a glycerol-containing buffer comprising 50 mM HEPES, pH 7.5, 200 mM NaCl, 10%
glycerol (v/v), 3 mM reduced glutathione and 1 mM DTT.

b) Kinase activity assay
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Dissolve in DVMSOto 10 then dilutions in distilled
water to give a range from 200 to 0.0026 Min 1-2%
worBe16630ml concentration in assay well. b.ii)PEEE8006/001195
protocol The poly EAY substrate was diluted to | ng/m
in PBS and then di spens€®+n an anpbunt of 100m | per
well into a 96-well plate. The plate was seal ed and
| T e g obthe patigbd emdynftOlas Mxaass byghysiidYylandbudf Osynthetic
was di scarded and the plate was washed (2x_PBS/ T; .
poly GRER ¥ (FEASY P Lieplisls (SEeA ARSI PPt iS Uk BABLY) vping an
S in (Ix 50 EEPES, pH 7. 4;
ELISPQ@%%%E?“%AI@HI@Ff\%ﬁgagfog%?ﬂéd dry (this is inportant in
b.i) Reagemts uked r enove background phosphate levels). 10|

test, conpound sol ution was added with 40 | of ki nase
———Q%%St‘mk #on to each well. Then 50/ x| of co-factor
200mMO! Ut i gEpRer AT added tQoRaghsseel | and the @ighg Hwsys)

incubated for 60 m nutes at roomtenperature. The
IM plate WAE enptied (i.soredhe-208At ents wer e(Sdgme.dPUEq)

d hed twice wi T (250 | pefewel |
t00mifS, TR E “between SHSH Uhth. 100/d of WIEGHENOD

IM anti-piaephot yrosi ne asieiihodC were added remuaViBo3w)d
the plate was incubated for 60 m nutes at room

1mM t enperdfBre. The pl at 8okdst 285 n enpti ed EHEMdaSHED)
tw ce M T (250 ti

Neat bet \/\/ee%%tré)gé{; @sh.( I(%lf)ﬁeﬁg ro% 43%“3(?{&%]%%@@%%{1’&9%@%

10mg/hdG arB$Ahody wer e addsdregat4%kl | and t he (Highe AZESS)

left for 60 mnutes at roomtenperature. The contents
E—%M“Z L carded and the plate washed twice with PBS/T
l(@d)ﬂE@-IGF]?ﬂ{”f\l}é’?dﬂ rotelt 1 75hBn1GA YORBMEEPESaEH ?!@SEM DTT,
0 e

sol ution wefe added per well and 't
0.25mp] Ned/ Wa §.25Ac Ui tameX-100r 0. 35S m@ B, dieshly prepswied.

Co-f tte r@ture (solution turns blue in the presence horse
—O'—a?—g’gﬁ%—l%r oxi dase). Reaction was stopped with 50 | of
HESRMEEPES [JH { 4usmiaM MRCH, saM alT# | on yel | ow) and

the plate was read at 450nmin Versamax plate reader
Poly EARsubstrate Devi ces Corporation, CA, USA) or sinilar.

e PR 0 F P2 SR B s e
storedlatdBORCt i on of | GF-stinul ated cell proliferation The

construction of nurine fibroblasts (N H3T3)
AM&?ﬁéexpressi ng human | GF-1 receptor has been

dRasd MAgHoRYod-RBMahsuBbplaks ((EMBEchneloBies 136 VK375,
1989). These cells
Antibodies

Anti-phosphotyrosine antibody, monoclonal from Upstate Biotechnology Inc., NY,
USA (UBI 05-321). Dilute 3pl in 11m! PBS/T + 0.5% BSA per assay plate.
Sheep- anti-mouse IgG HRP-conjugated secondary antibody from Amersham Pharmacia
Biotech UK Ltd. (NXA931). Dilute 20pl of stock into 11ml PBS/T + 0.5% BSA per assay
plate.
TMB solution

Dissolve 1mg TMB tablet (Sigma T5525) into 1ml DMSO (Sigma, D8779) in the dark
for 1 hour at room temperature. Add this solution to 9ml of freshly prepared 50mM
phosphate-citrate buffer pH 5.0 + 0.03% sodium perborate [1 buffer capsule (Sigma P4922)
per 100ml distilled water].
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show a proliferative response to | G=1 which can be
nmeasured by BrdU i ncorporation intonewy synthesised
wObhs/1@3pound pot ency was determ ned as causi PGI/GB2006/001195

inhibition of the IGF-stinulated proliferation in the

followi ng assay: c.i) ReHgents used: Cel

Proliferation ELI SA, BrdU (colorinetric) [Boehringer

NEtop belutivr 191 12g B SOk (Fister 8o@niBiioUke Mat N 5/9200/PBIL). Cat

no. 1 647 229]. DMEM FCS, dutamne, HBSS (all from
IbﬂdﬁﬁﬂiLﬂichnologies Ltd., UK). Charcoal/Dextran Stri pped

RS SOBARN 02 8 OBl B

to 0. O(@ﬁaﬂ@m(]@%l?bMSD fimdl ednokBMai@ BOBsadyAgellO0 298,
biii Afustralla Cat No. 1U 100). Preparation and Storage of
of lyophilised |G- was reconstituted in

P n
The pdlpﬁma ﬁfg)ts%%ab@hute&dg 1 égﬂluﬂi lngtégFglgéﬂa?@%ﬁsédln.aﬁﬁnﬁﬁ t of

100p! perswsil into £Pé- wﬂl psl@t@c?hel wate-wapde8ed angt ivertatereelcamghint 4°C.

stock of 60n et
Exces gty EA SRS o ARG e 107 DB P G Bt igpom pBs
per wellVEbttid ot e e vadmg 'EHR (34t P ebn MaShe@advig { 1kt S30MMEHEPES,
Test Conmpound Conpounds are initially dissolved in

PH 7. 4pRagnlnst ivémndr Ripiteshdiy (Hys Witmppitayr én prdepigepmeve bagkgrpund
phospl%lty%gg&&?%}g%& @uﬁ R&idd 9B é.'c?lgd W?thqmgd 651(1%&6:’%0%11’[1% to

|na concentration in
each velli Theks30u) of c«m4faw¢@1 soDeon|werx padedrd eadhl \yelgami/\nha @late was

incub N%Tgél GFR cells were harvested and seeded in

Ihcu arE_ t B’%‘MWWB&?IBWFW% a flat-bottoned 96 well
UTIRSpIBte Gitls leblpRicd (1B endd dtétd o ldddcadiedPandalas washed twice with

PBS/T (250u1 per well), blotting dry between each wash. 100ul of diluted

anti-phosphotyrosine antibody were added per well and the plate was incubated for 60
minutes at room temperature.

The plate was again emptied and washed twice with PBS/T (250ul per well), blotting
dry between each wash. 100ul of diluted sheep- anti-mouse IgG antibody were added per well
and the plate was left for 60 minutes at room temperature. The contents were discarded and
the plate washed twice with PBS/T (250ul per well), blotting dry between each wash. 100ul
of TMB solution were added per well and the plate was incubated for 5-10 minutes at room
temperature (solution turns blue in the presence horse radish peroxidase).

Reaction was stopped with 50u1 of H,SO,4 per well (turns the blue solution yellow)
and the plate was read at 450nm in Versamax plate reader (Molecular Devices Corporation,
CA, USA) or similar.

The compounds of the Examples were found to have an ICsq in the above test of less
than 100uM.
¢) Inhibition of IGF-stimulated cell proliferation

The construction of murine fibroblasts (NIH3T3) over-expressing human IGF-1
receptor has been described by Lammers et al (EMBO J, 8, 1369-1375, 1989). These cells

show a proliferative response to IGF-I which can be measured by BrdU incorporation into
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30 1.2xIO 4 cells per well in a volune of 0OM .Dav 2

G owm h nediumwas carefully renoved from each well
waigioago@omnul ti - channel pipette. Wells were care€TiGBR006/001195

rinsed three times with 200m wth HBSS. | COmM of

starvation nedi um was ad@ed to each well and the plate

was re-incubated for 24 hours. Day 3 50m of a 4X

newly mﬂmm&d BNA aforhpsiind poTERcY MEs Yesmaidee as ¢aasiappildpitioatof the
Cells were incubated for 30 mnutes with

l's.

IGF-St%Hﬁ%ﬁwh&Fréﬁ@ ehofallores aWaY'ti on of I GF. For cells

CI)ReB%&% %dmth | G-, an appropriate volune (i.e. 25m) of

* n nmedi um was added to nake a final volume per
vl Pm]:ifdrxﬂzlcﬁJClEInl’SAf Bird 6 exdorixyiet?is) [B @hrihgdF-Maratheibd QDgpendstics

a.fipa jon of 20ng/ m ). Control

andB1é%n|ep§ %ﬁéﬁﬂrf&ﬁ% 0\7\/?%25? al so had an appropriate

DMEMQ*G{‘IrQ}lﬁianﬁne 9 (aﬁffnﬁﬁ @Ef‘é%&:ﬁ’ﬁblé@éﬁ uin agged to make
final volume per well up t . The plate was

CharcoalDexicarb3trigpded BBS ZHyﬁlmc §H3Da§78 QZ Heebip SenpolEt idh of
rdy i e cells (after a 4h incorporation period)
BSA( 21 aézééé;ed using the BrdU Cell Proliferation Elisa

&Qﬁﬁﬁrﬂte@@mbﬁlahﬂe}mmﬂﬁrﬂ@]yrﬁé(ﬁﬁ ofadB(GtsPeplLimitb® ABN 78 008 176
npounds of the Exanples were found to have an | C50
298, APﬁfathﬁeC&tt}Sﬂ’/éUtj@é)t) of |ess than 50nM d) Mechani sm of

Pre a@%oh%@] m ;e(ﬁl}@ tion of IG- 1R nediated signal
term ned by neasuring changes in
100ug phbephidisyd HEF omas edcon@rutb®Rin F00ul ahtOMMPHCL.ERKI  and 2)
n.r ons stinmulation of MCF-7 cells (ATCC
Add4d@é‘l O{e-li'% §§\ ?Téﬁ%re of selectivity was provided by
25l alg(il%tse@‘m | MAPK phosphoryl ation in response to EGF
In the sane ceII line. d.i) Reagents used: RPM 1640

StoredraédZQEﬁE} RPM 1640 nmedi um wi t hout Phenol Red, FCS,
1,AGI utam ne (all fromLife Technologies Ltd., UK).
For As8a¥: coal / Dextran Stripped FBS (HyO one SH30068. 02,

R®LPbPstSEl FRE S 1gﬂsnut wth IRl (i t6 BRve AN of 160ng/ml.
2- mercaﬁtoethanol I gma, M6250). Bronophenol bl ue

Com
DMEM, 10% FCS, 2mM glutamine.
Starvation medium

DMEM, 1% charcoal/dextran stripped FCS, 2mM glutamine.

Test Compound
Compounds are initially dissolved in DMSO to 10mM, followed by dilutions in

DMEM + 1% ECS + glutamine to give a range from 100 to 0.0.45uM in 1- 0.00045% DMSO
final concentration in assay well.
c.ii) Assay protocol
Day 1

Exponentially growing NIH3T3/IGFR cells were harvested and seeded in complete
growth medium into a flat-bottomed 96 well tissue culture grade plate (Costar 3525) at
1.2x10% cells per well in a volume of 100pul.
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Ponceau S (Sigma, P3504). Tris base (TRI ZMA(tm base,
Sigma, T1503). dycine (Sigm, Gr403). Met hanol
w@ Bioshes3oSci entific UK. Cat. No. M 3950/ 21) . Dr P€TIGBR00E/001195
powder (Marvel (tm), Prem er Brands UK Ltd.). Human
reconmbi nant 1 GF-1 Ani mal7Bredi a grade (G oPep Linited
ABN 78 008 176 298, Australia. Cat No. 1U 100). Human
Day 2 r econbi nant EGF (Prorrega Corporatlon W, USA Cat.

%Wgﬁ'{e gag:,{:g P{Pglﬁf g%r Doy ggg\)p'ﬁ_ Hﬁ% gg gqnﬂ%,]%(l)j/anﬁlcisi)ipette
Wells n*c/lrbg*é(f a)hﬁﬂ&ld tﬁ%g tm%g% b n ﬂﬁlv{tﬂqﬁi dsﬁfloéglf deRpedhds fl:énedmm

m ne Conpounds eintra
was addéed®adavie dvellranVisOhlbe vﬂz@ﬂMlndubhtbd)\ﬁchmum.l utions in
RPM 1640 nmedi um wi t hout Phenol Red + 1% FCS + 2nM
D—aLgI utam ne to give a range from 100 to 0.0.45 Min 1-

ci
TR ICERbIn eQ0SBRR ARl et ot v
1ncuba&dﬁéﬁ/ﬁ(5ﬁ8;ut&)%thremhpmmid aldredrefidre theuddd@ionxd;IGF. For cells treated

| OOrMTris-HCO pH6.8, 20% gl ycerol, 4%SDS. Sanpl e )
with IGJ, oA PPRORiatE R (irfe P UHP POURNARY] e By ¥l ke  final

I e e e

concentiafon GBLOngN@I1)S Coﬁ&@)ceﬂ@brﬁﬂtﬁmﬂaﬁéd with IGIFi aldol Hakd-ah Rppropriate
[pYpY1162/1163] Dual osphospecific (Bi oSource
volumg fitee PO PHstarvalipg medinm Q@g d tomakegnalaelypengr walbigste 200ul.

e i ESRUAB gt o, Leboratoris. Kb Lo
Day4(Cell Signalling Technology Inc, MA USA Cat.
I\'llghe#iggorpz)ratlon of BrdU in the cells (after a 4h incorporation period) was assessed
using the BrdU Cell Proliferation Elisa according to the manufacturer’s protocol.
The compounds of the Examples were found to have an ICsq in the above test of less
than 50uM.

d) Mechanism of Action Assay

Inhibition of IGF-IR mediated signal transduction was determined by measuring
changes in phosphorylation of IGF-IR, Akt and MAPK (ERK1 and 2) in response to IGF-1
stimulation of MCF-7 cells (ATCC No. HTB-22). A measure of selectivity was provided by
the effect on MAPK phosphorylation in response to EGF in the same cell line.

d.i) Reagents used:

RPMI 1640 medium, RPMI 1640 medium without Phenol Red, FCS, Glutamine (all
from Life Technologies Ltd., UK).

Charcoal/Dextran Stripped FBS (HyClone SH30068.02, Perbio Science UK Ltd).

SDS (Sigma, 14390).

2-mercaptoethanol (Sigma, M6250).

Bromophenol blue (Sigma, B5525).

Ponceau S (Sigma, P3504).

Tris base (TRIZMA™ base, Sigma, T1503).

Glycine (Sigma, G7403).

Methanol (Fisher Scientific UK. Cat. No. M/3950/21).
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Rabbi t anti-p44/p42 MAP ki nase (Cell Signalling

Technol ogy Inc, MA, USA. Cat. No.#9102). Rabbit
wa@nitcAR3ospho p44/ p42 MAP ki nase (Cell Signal |P¢TUGB2006/001195

Technol ogy Inc, MA, USA. Cat. No.#9101). Muse

anti-actin clone AC 40 {Higma- Al dri ch Conpany Ltd, UK,

A4700) . Anti body dil utions Secondary anti bodi es Goat

abtiéd mékpotvderRBadvelK glbe @ Braf®isdngiltd.ng Techn oI o gy
Inc, MA, USA. Cat. No.#707 % Shee anti - nous 9
Hﬁmné%fﬁcaﬁat@atwwﬁvmﬁ ﬁﬁﬁ?@?é P@Peleﬁutevmﬁl}ﬁ 8008 176

Dilute anti-rabbit to 1:2000 in PBST
298, A . N%(g . . .
’ Egtga@%ar'\neﬁ Iut% anti-nouse to 1:5000 in PBST + 5%
nidtikan tbcompindsSBEGT RPohwgalCofadrhtid, 84l kiSAt. QMCANG. G20 5
re plated out in a 24 well plate at I1x1O5
Com nx@m_‘u\m m conplete growth nedium The plate
vwmmemqwm&@rzmg%ﬁﬁnéo allow the cells to
settle. The nmedium wa3 renpved and the plate was

Starvatigtmedigant |y 3 tines with PBS 2n1/vve|| Im  of

R Bt R e R M i R o SRR B o Ml
glutamiieen 25 | of each conpound dilution was added and the

cell's and conpound were incubated for 30 mnutes at
Iﬁtﬁm_“;ﬂﬂter 30 ninutes incubat i on of the corrpound 25 |

S SR L ORS00, s
RPMI dé4(hmpdmm’ Wahtmltd’rmdncbll’lhedc-e | %I;f Che ghﬂ‘ﬂ ethtainine to Igafg,l a(fngfr from
100 o415 GO FTE PMSE el SresR atBE R EReb i Ter was.

Westett 68fsfer DafiRlat es were stored at 4C until the cells
wer € harvested. (Harvesting should occur within 2

htmM Frid hagev4PgnM ddlycinen A.04F0 $REMA% niwtlidnel. t o t he

Laem cglgl i{:!Tg.harvest the cells, a pipette was used to
_ y draw up and expel the Laemm i buffer/cell
nlOOnﬂV[CTrISKHUB]if)HQS .81 20 giyckrddM% Bpmendor f tube. The
harvest ed cel Iysat es were kept at -200C until

The protein concentration of each |ysate

O&ﬂgﬁﬂ?ﬁmﬁﬁ%ﬁ gﬂthgl%i 6‘%‘7 B%B\fnlagh%l glrugtlr? %lﬂtlﬁg‘d;@l}itek" t

Prlmalm Amitibotieser ' s

Rabbit anti-human IGF-1Rf} (Santa Cruz Biotechnology Inc., USA, Cat. No sc-713)
Rabbit anti-insulin/IGF-1R [pYpY''%**'*] Dual Phosphospecific (BioSource International
Inc, CA, USA. Cat No. 44-8041).

Mouse anti-PKBo/Akt (Transduction Laboratories, KY, USA. Cat. No. P67220)
Rabbit anti-Phospho-Akt (Ser473) (Cell Signalling Technology Inc, MA, USA. Cat.
No.#9271).

Rabbit anti-p44/p42 MAP kinase (Cell Signalling Technology Inc, MA, USA. Cat.
No.#9102).

Rabbit anti-Phospho p44/p42 MAP kinase (Cell Signalling Technology Inc, MA,
USA. Cat. No.#9101).

Mouse anti-actin clone AC-40 (Sigma-Aldrich Company Ltd, UK, A4700).
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instructions). Western blot technique Cell sanples
were nmade up with 4x sanple buffer, syringed with a 2
wa @angsoneedl e and boiled for 5 m nutes. SanpPEFGR2006/001195
| oaded at equal volunmes and a nol ecul ar wei ght | adder
on 4-12%Bis-Tris gel s-fPnvitrogen BV, The
Net herl ands) and the gels were run in an Xcell

-Cel | apparatus (lnvitrogen) with the
d

i
col utiaons. . nrovidg conrdina tho nmnuf ant e ot o
T TTO T O O e T TILATTU oAU L A\ )

™ N -tk A B A N S
Antibady r ucti ons. ThRilgderimBBSTy| ot t ed | SseNdaypgntibedy in
Extra(tm nenbriane (Anmersham Phar magi kotech UK
Ltd.) for 1 houf at 30 volts in the >]<?e, SurelLock(tm
IGEM ni - Cel | appar pt:060 withi 399 mMst er n t| rAansfabbit wfhf 2% milk

The blotted menbranes were stained With 0. 1% Pgn

PhospboAlGERal i se t r phid0QQ with 55 otk ns  and\ntiearbis with 3p auilk

strps—hortzontalbytormy-tipre—antihody T ncubaipo
Akt according to thei'r]rg%gﬂfpéy"ﬁ #f(ght st ﬁﬁﬁbﬁ‘&?e‘%@é?"a@k
PhosphbARE Were usefl1fiono dehewt bk Of | GizdiRabbit twithM¥BHnilk

and actin contrpl. The nmenbranes e blocked for 1 _
MAPgur at room t efrpdPeQ with 5% PBST + HoAnd-Tabby otith § Brmilk

the—fenrares—wet et henataceg—nto St —prinar: .
P hosé’h?TM%BF sol uti b IPRO# {fflnﬁ] tes a%ﬂt{‘%g’bglwdi}’e%%ﬁlgke
Actihncubat ed over n| ghbo@fvithGo% Ak MenbrlanasmiBESwie SHEsilk
In 5 PBST, 3 tines for 5 mnutes dach wash, The

Seconddrk-andibpdigat ed secondary anti body sol ution was

ke BAEed GRS eafihg TR Tioisrat VA T Co

No#7(@@hytation. The nmenbranes were washed in 5m PBST, 3
times for 5 mnutes each wash. The ECL sol ution
(BeprraBlignalse BGh HRR-cprjpgated tAmerskh Ehanagie Biogchdls Ltd. Cat.
N égg@red and i ncubated with the nenbranes for 1 mnute
°'N>§ rding to manufacturer's instructions), followed
yiLgx BeS BBttt 112000%n PBETI4t $%enilk.| m and devel opnent .
The conpounds of the Exaryrpl es were found to have an
|Ribge prti-mpssaisolid0Q0aPRyYY + 8% milkan 20nM By way of

d.ii) AS lo?dcof he following Table illustrates the activity
—l—oﬁﬁm—esent ative conpounds according to the
Cell trestnggriti on. Col unm 2 of the Table shows | C50 data from

Test (c). descrjbed above fo he i1 nhibitjon of
iEFet ssivare lagrd g fe? 5 ah ot i 05 B Einalapcomplete
growthyﬂé T3rhOY Rl W APhESFoP SBBurk @ allow BRI IV A TBe medium
ound that the conpounds of the present invention

was remossbasl tnplaipwaed Whshedigentdy ptiojse mithdBS ok wal. }ml of starvation
et SPRE Y o SRR B B BB B PR SRk e

cells. Furthernore, certain of the conpounds according to the
resent
pThen 25ul of each compound dilution was added and the cells and compound were

incubated for 30 minutes at 37°C. After 30 minutes incubation of the compound, 25l of IGF
(for 20ng/ml final concentration) or EGF (for 0.1ng/ml final concentration) was added to each
well as appropriate and the cells incubated with the IGF or EGF for 5 minutes at 37°C. The
medium was removed (by pipetting) and then 100u1 of 2x Laemmli buffer was added. The
plates were stored at 4°C until the cells were harvested. (Harvesting should occur within 2

hours following addition of Laemmli buffer to the cells.)
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i nvention possess substantially better potency agai nst

the 1GF-1R tyrosi ne kinase than agai nst other tyrosine
whRwagesoenzynes. Such conpounds possess suffiBCEGB2006/001195

pot ency agai nst the IGFIR tyrosine kinase that they

may be used in an amount76ufficient to inhibit IG-IR

tyrosi ne ki nase whil st denonstrating little, or

ST@harkest aind defls) Dpipétie \a@st used tdre@@ﬁécﬂl?&lrm bpand yxm tHe€aemmli

ki nases. Such conpounds_are |ik to be useful for

buffer/celb mix ppe fragsieriipioz hesmt Epgendpss rtuleex AR h@veqt@cqlﬁya%tﬁwﬁe kept
20 AT Sl yogt ORI e s B S5t win
the Dprottis esap &itdBicRad Ealloratoriek, U&)ﬁnaccmdmgttemaahﬁmmrﬂrs in
. rt. by 1G—1R tyrosine kinase, i.e. the conpounds may
mStm"E‘Qnﬁsed to produce an | GF-1R tyrosine ki nase
WesteFR Bttt dig@d | nhibitory effect in a warm bl ooded
aninmal rn need of such treatnment. Thus the conpounds
dfelt mnmc%wmtmadﬁmmiiﬂoﬁhx wmle tuffer, Ayrittged widra 2hgauge needle
nant e& S . char, ac erise

and ol Eh Py SERBEDRPlegfin el BRI 2 s Bgpeeutar weigh

ladder l@n raasz% BreThis gols @nvitrdge e BOR Mpe Nudiserhdé)Rad icie/€d)é ek run in an
mised to produce an anti-proliferative and/ or

Xeell %%L%q&o p&ini-teh ﬁap%@tu%\ﬂpvﬁrpavagfv%théfsp@élpnmvaipé gnd according
to the @@ﬁﬁ fer!sTndflch ﬁ%y Th gelgwré%'g @B tQ&‘?ﬁB HyM3he Gﬁﬁﬁmfmer?brane

tyrosine Rithase u he conpounds
(Amerstzen Phasewia Bioteeh UiKohtday fer &xpecited \todxs lIIEthB§éfell|Sude‘ch1éM

Min P8 S ot e e A e B o s it
0.1% BohtOl 98 FisNARE trhfPrrd SprbaRl 8 dhdnouk hﬁo 8198 Bbrizontally for
transduction steps which drive proliferati on and

multlphmmboéy inghbatipas ecqopding o the m@ecuham’mightrsgﬂnylmﬁheSeparate strips

o nds.. of an ar xpected to be
were use % %ﬁmtnh% f[EfF g‘%‘r‘éﬁt% 3\/‘30 mgn of a number
orhepmeﬂnbfa@ueg%reeolmcl Ryt ot rcfoa[ fhipéeature in PBST + 5% milk
di seases/ condi ti ons, exanples of which include the

solutione L hwemprangs derastheq plrcedintq HBhBIMARANGRPFySAlRan isr well plates
and thtf, gﬁ ekg lv@e\‘i}g rﬁ{cubQE@b%m1 flteﬁit’% t’glfgeﬁ&g{)%'}}gé;ﬁ&ec‘iéa{rsé%( in 5Sml PBST, 3
times ool m’nnuteh y,ac;ju \daﬁnﬂhsm-co@lﬁl)gated’mﬁ&cmd@]iyeini’tlbodwmlwdim wis

e FRLSh i R85 PSSR, SCULE LUTBACCHAC e

room tBRFBIARE WAt 4zithIP UhS nRmuRMRY Q\l'e‘iie Waﬂﬁ‘:ﬁgﬁ 5l PBISYAB Righes for 5

acute and chroni c nyel ogenous | eukaem as,
mlnutqg re@ﬁwhsitmdi@lemm (@uper8igmal ECh Eemjzel’@tm Scfetice UK Ltd) was

prepart BRE S BAE Aoty 95 rap e aRBus b PREraaR
mstrudmeh@nmweaw cRPOFre tbqtghagéa@ﬁm ifAAd deeslopb@st oma

a’Fl?e c?olrrlllg)ounds of the Examples were found to have an ICsg in the above test of less
than 20uM.

By way of example, the following Table illustrates the activity of representative
compounds according to the invention. Column 2 of the Table shows ICs data from Test (c)
described above for the inhibition of IGF-stimulated proliferation in murine fibroblasts

(NIH3T3) over-expressing human IGF-1 receptor



10

15

20

25

The conpounds of the invention are expected to be
especially useful in the treatnent of tunours of the
whe@ag0630Tol on and prostate and in the treat meP€T/682006/001195
mul tiple nyel oma. According to this aspect of the
invention there is prowfed a conpound of formula (1),
or a pharmaceutically-acceptable salt thereof, for use
as a nedi carrerm‘xamﬁtgmurgs@or dlI@go @M)tthstQé)p ct of t he
invention there is providedithe use of a co nd of
formula (1), or a phar maceuh cal | ﬁ%@cept able sal t
t her eof , asrdefinedhereirnbptore—+nthe—wanyfacture of
a nmedi carrenk for use in the pro du&qoén of an
anti-proliferative gffect Th a wargpdal ooded]|ani nal
such as manl_According to alfurther featurelof this
aspect of the invention there is provided a nethod for

ST B G G T LRGN ——

properfiéERERBO hntWBAfer jeS Bt A€ HeRERHS bR itr@mstﬁélfjl@ﬂ*‘“lmﬂlrosme
an effective amount of a conpound of formula (1), or a

kinase piubitery eot Yitsal Furthgrroerst @bﬂa@ @fathfe cerhpeungs acepsding to the present
mventx{&ﬁ é’%g%{?/sggn |t§ﬁg I?rel?eZt%{ g(@g&c ag 1 N8t ttggggF K {Hh g?s%}ila% against

other tﬁ/ﬂo);me Qinasesinayines. eSﬁthJ@iﬂp}bﬂl&ISQﬁﬁﬁe’sb hlﬁfflﬁﬁht pdtélﬁfye’&gﬁl,nst the IGF-
use in the production of an anti-proliferative

IR tyr%%eelepaseﬁh%t thet Wb Pe Brddn AR ARRrniEicieR! taihibintiid Bitwigsine
t

lanasetv@aéﬁtu «gégﬁ&?ﬁrgmz%ﬂnglgun 51? forlgu(ﬁgé (is’d)?l’v'itgr%"ggnklsotﬂérqyfogﬁg

kinasep hSuaimoenpionodd dry likclyepbabseduldal thetelifectaf treatipentadti foedxample,

IGF 1]ggr.ei npefore in the manufacture of a nedi canment for

REEVPh Y Hr oduction of an anti-proliferative effect

VWREORdiRETV et cofmpBiRiWFek SRALINYEntdh R8Ekpde¥ed to be useful in the
|nh|b|t|ng | GF Ip R tyrosine kinase in a warm bl ooded

treatmeyiijofrgiseangs Ar a@dwalrponmﬁl@m iefigtedmlenefarie pett by dGFciRetyodsine

t.hi th /&0t e} h rovi de
kinase i Eh o?n&:oﬁ.m(?so 3 %e as 450 g |u9%3 r% @]f: lia r({%neq? A5¢ trnodulatory or
inhibnwfyl Eifftcﬁfnfﬂﬁrm—bld@)ﬁ@dj aliﬁﬁ‘ﬁl al e odsuchnreadfiéntbThus the compounds of
inhibiting 1G-1R tyrosine kinase in a_ warm bl ooded

the pregept ﬁ%\renu% erpvide gmgthod for{be Hegment Afmalignanheehls chgpetprised by
modulé?tﬂff'p&J 1ﬁ1ﬁ iR M SIRE ﬁﬁ?yr%ﬁné Em%e? {%aﬁ‘ﬁ%urlﬁgy ﬁlfefcgﬁfpbﬂlﬁis of the

amount a conpound of "fornula ,
inventioh amaydmawbd uapﬂoylueeca:reqmqhbﬁfesaaivb antifer paf-apapsotic and/or

.. here ef or iined. .Accordi.n a.further. as o)
anti-inflRid ST Blefiatel ot Grah R0 e maSu s AP ar G TR
tyrosm@lk)nas@ r Pﬂt@tﬂl@fl?ﬁﬁ@ le'éﬂn?é\ldd)! oPARGRERR Bvef|dn drbexRefed to be

for use in the I‘O ucti on of anantl-pr0|ferat|ve

useful &f mé@rewmil@hoewaém@ntu of thise troewds Hiab A sensitive tpamodlﬂvylon or
1nh1b1t1ao%| map S uc];yr% én Q/e tgzﬁllg 1envl§ive§ it th'ens1 ganay\@ansductmn ?eps which

drive proliferation and survival of these tumour cells. Accordingly the compounds of the
present invention are expected to be useful in the treatment and/or prevention of a number of
proliferative and hyperproliferative diseases/conditions, examples of which include the
following cancers:

(D carcinoma, including that of the bladder, brain, breast, colon, kidney, liver, lung,
ovary, pancreas, prostate, stomach, cervix, colon, thyroid and skin;

2) hematopoietic tumours of lymphoid lineage, including acute lymphocytic leukaemia,

B-cell lymphoma and Burketts lymphoma;
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According to a further aspect of the present invention
there is provided the use of a conpound of fornula
W@ RJos/10630 phar maceuti cal | y-accept abl e salt t hee®BGB2006901195
defi ned herei nbefore in the manufacture of a
medi canent for use in t48+reatment of a di sease or
nmedi cal condition (for exanple a cancer as nentioned
(3) heneitdhoidiRdiabed ofhbRti@linédpepiatludig ac@e-anl chith@singelogenous
ki nase. Accordi n% to a further feature of this aspect
leukaegyias, promyglasiitic ykeoreinand s1ubiRle myelpna; net hod f or
t f .
) R o AR o Shia Rl AR bk Mo RE A Eoa; and
(5)  bythér@Embits! ycbdingenddbnase semirmnvag tettalricaiteng newablastoma and
such as man, in need of such treatnent, which
glioma opr i ses adni ni st eri ng to said animal an effective
nds SANPANRF:HAT ark RKkPAMA th Ibb es iy useful in the treatment
pharmaceuti cal | y-acceptabl e salt thereof, "as defi ned
of tumhensexf thedfrease . colncmdgiroggate endinf the trhetmeambmultxpﬂe mfjegdoma.

SRR B P M T TR Pl b St e o,

ora pha&na&wu&dl@aetcaaﬁ&bleﬁalaﬂﬁt@ea*éﬁuséras refdedmaendi ti on
(for exanple cancer as nentioned herein) nediated

al B aceding te) ﬁn% asgppet| dfithq mventionghere ixpreisied theessiof pggmpound
of forr{i i‘I)f o otpl mgc%ﬁﬁgéllgggcc%:ﬂ 1k @MF&I%%G:&?,’ & Iglrgfnged ﬁer@i‘hggf*og:qg the

use a conpou
manufpma:rerm aenddicatdny faase pt @blpeoduation diner @nif-prokiferatéfe effedt in a

B Ceicﬂbewé{ En t he manufacture of a nmedi canent for
warm-QOedrhaipa! e8¢ it¥'on or treatment of those tunours

WL RIIRE B a?ﬁﬁ‘ﬁl'e} fe‘éﬁlré 8f ih‘iﬁ‘ﬂspéctt loPtheQhvendon kiR L Y RVinsd 2

ki nase Tnvolved in the signal transduction steps which
methofl é@tpro@qmrmlmkpmhfemm@mff@ﬁt mwmmm—blebdfgl anhmeb seihrag man, in

need o RucgrHbnlF U G SHER A TG SRR B < ot of

compdun@at fBi‘ﬁhldD(ﬁ) bh%?ﬁaﬁr%&kﬂc%ll%b@eﬁ)ta@[&a&&ﬂ&bbﬂ ¥€hérBinbefore
i nhi bition of I R tyrosine kinase, involved in the

definedj gnal transduction steps which lead to the

pAE’éor%ﬁg bg;l}th%P ?éa%& St thd1 n‘b@ﬁuo%fth&é'l?ﬁfov? ! coin‘g)ﬁ)and of

formular(lé)abmplﬁarmmlmbalt}empﬁbk sall then¢ o5 1 for u&gmttbe pajddction of an
animal an_effective aggunt of a conpound of fornul a

anti-profiferatyfe effegi R apaayblogdsd Jnimalch 4hM0sal t t hereof, as
d&ééo@&q ek RiRe Esg{g@ﬁ %f/éﬁ&ﬁlwﬁtngl théreds MI&%@ rth@ﬁ’s%%@a cefnpound

the 1nvéntion th rovid a conpound f or mul
of forrfualp (I)oor splplmaceatealty- wbptybla(s@le plteedmlfslss?afmed h@cmbéfore in the
manutfa&rlreuosf rlledlcamenrt)% S Use Erlx 28 pRe productlon of an anti-proliferative effect which
effect is produced alone or in part by inhibiting IGF-1R tyrosine kinase in a warm-blooded
animal such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferative effect which effect is produced alone or in part by
inhibiting IGF-1R tyrosine kinase in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of formula (I), or a pharmaceutically-acceptable salt thereof, as hereinbefore defined.

According to a further aspect of the invention there is provided a compound of

formula (I), or a pharmaceutically-acceptable salt thereof, for use in the production of an
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treatment of those tunours which are sensitive to
inhibition of 1G--1R tyrosine kinase,involved in the
W@ 2@aabe3dT ansducti on steps which |ead to the PCT/GB2006/001195

proliferation and/or survival of tunour cells.

According to a further -88pect of the invention there

is provided the use of a conpound of fornmula (lI), or a
anti-prpliftfataeeietoshicly efes épprabhedsddie driigpeoby irdsbidas IGRAR

herei nbefore in the manufacture of a nedlcanent for
tyrosingddngsg ihf HarmaibiRpdad apigral pyeht 35181 ne ki nase i nhibitory

g&ﬁgng AL L AP Qstp{ﬁ& o thelble it i a@gﬁ%ﬂ ﬁleﬂ:ﬂs Bmv?deﬁscff@%e of a

nvention there i s provi
compopndwf fhrmgla), bﬁphﬂmaymrsame—akoenpmbk sialthhehecbfo ag/defffnfeéct
i [ I n need._ of

hereinpqla i RO O T e PP MG LG issass or

medic# r&bH&ihoﬁl ('fo?faiﬁﬁﬁlé ¥ @aieP i neRfiorRdTRrRBURciftd hRAEE & part by
), or a pharnaceutically-acceptable salt thereof, as

Kﬂllﬂéﬁpﬁedkh@&8|nbefore According to a further aspect of

(RSeorBHERD b Rrkafifit BefAheE O e IR I e

metho<fl Odr ttiRbng B dRERRiod intdicaNcdriditidrR fénx@fiphea ddnB@s® mentioned herein)
inhibitory effect. According to a further aspect of

mediatef @lgse &% ihpart Py KHE-1L B iyiosiae éﬂnaée Br dvpdedlqoded primagsugh as man,
in nee&ﬁf@ﬂng%aﬁgent H}?xﬂ @oné%r% 5111911 tem%gnto said animal a Tffleﬁté\ép amount

ceuti cal acc e sal ereof, as
of a colnqroandl béfamala (), bhe phﬁnmtaﬂicuﬁy}aocfepmbtﬂa‘zﬂtamm af dafined
. use in the treatnment of a cancer, for exanple a cancer
hereinbelPict ed from | eukaenia, multiple nyel om, |ynphona,

bAJ:&‘)r&’ng to a RRORr adpeatdtOhe inRERIY thd¥eis PYo9RRH a compound of

col orec cervical, endonetrial, gastric, head and
formuladBk or mpmma@euup@lbgaccnptgblle@alt ﬂ@mqfnf@r useolegbephrqgmaht, of a disease

varian,. creatic | eural / peritoneal mhr anes, .
or e kb AP ioR ARRETMongs v B Telinet BERID st A5 o n part by
IGfLangDmmbkﬁkm@ancer According to a further feature of

this aspect of the invention there is provided a

N eGRsding & 2 fyrthst awgctapfé%%pnthndher@x&m@w@ed theafeef 2 compound
e
of fonﬁlﬁti?g &da §1{391Hh ‘ﬁ chti&d : %CEIE}UC ; sﬁghq%gc{gf,?ﬁs ggﬁlé‘%d l?érgmbefore in the
manufhmanerdf @I‘;Eednmms fqr usoimthe @t@lentmedsxvt'ramhent@lﬁ dwigetunh@lrs which
are ser%g{ytlegh %ihﬂg}gg% Bgﬁ_g% égft&roﬁg ar%a:qg Iwgﬁzga é;égrgéis%ngi transduction steps
which Ri2846 %J;ﬁ@ﬁfe}mﬁ%hﬁaﬁ%@ﬁ@s prostate, renal, skin,

testicular, thyroid, uterine and vulval cancer in a
\/\Aﬁcmr@hgweﬂlrﬁm fmture siiiis @spectmf thel invengied tladre ssymrhvided a

ment s admni s said. ...
metholy T B enP et LSRRk BERR SR MELOHEBLAT sRosRE fRupibiion of
IGF-1R |t§)r031(ﬁé kehabd) aivoReauh i fnal aasfREGR Qessaltich hanesthe as
defined her ei nbef ore.

proliferation and/or survival of tumour cells in a warm-blooded animal, such as man, in need
of such treatment, which comprises administering to said animal an effective amount of a
compound of formula (I), or a pharmaceutically-acceptable salt thereof, as defined
hereinbefore.

According to a further aspect of the invention there is provided a compound of
formula (I), or a pharmaceutically-acceptable salt thereof, for use in the prevention or

treatment of those tumours which are sensitive to inhibition of IGF-1R tyrosine kinase,



10

15

20

25

30

According to a further aspect of the invention there
is provided a conpound of formula (1), or a
w@b@seeseut i cal | y-acceptabl e salt thereof, forPCEEBRIV6/001195

the treatnment of a cancer, for exanple a cancer

sel ected from | eukaen a80mul tiple nyel oma, |ynphong,

bil e duct, bone, bl adder, brain/CNS, breast,
involvatkihmhesmgMI tranﬁiutzhcxattapse\nhﬁohmaditathe mekferdtion andadswmyal of

neck, hepatic,|ung, nuscle, neuronal, oesophageal,
MMOULPHBi an, pancreatic, pleural/peritoneal menbranes,

Qﬁ(&&cﬁﬁgto 4 RR@kr as%gét%f tHeQRvdrftieh ore H‘pﬁb?ﬂd@d tHeliRE bf’@ compound
d vul'val cancer. As nentioned above the size of

of fonrdm; €, rcmqmphasdacfeomaﬂllyelccerpéaté@wt thereof, ap d@fpmﬂdymlnbﬁfore in the
eat rt cul ar sea ' necessar
manut{gy R ofE SedRiaaRAE e PG ee JCREIR BT TGGRR Eird B by
effect. treated, the route of administration and the severity
of the |IIness bei ng treated. The conpounds of the

iAsrerding i wiytheelcairs of tthélﬁms:t phthepavengppihste ig provided a
metho&é%)\?mﬁ)%\}f@mg g}{ I@@ b]]@%/\éﬁ dxfégﬁﬂ‘ b u%ﬁ%gfe&nﬂta vl/:%nplglg e ammal

war m as man Oore
such asmen,in GchEtﬂofOsfuch breathreve N\thmjiromprp;bm adiningstering tb ealdslﬁdnzﬂ @an

effectlfaplngggqgﬁ{gg 3! Crﬁir Qf%@lnglﬁé? ,S?Sr a;q%gﬁé@éﬂgalgracpﬁ@able salt thereof,

asdeﬁhg&/ﬁerll&hg&owﬂ\ pro-drug can be fornmed when the conpound
of the invention contains a suitable group or

Adpstding ena fltl“dilel?\hﬁpcﬁ of theri mp@mop therdiif grpmqleé a@gmp@@nd ofe

formul DA P g8 a0 St Harcohdy! B8 inapsisPy pn JoP-1R

tyrosine X0 lhiitorg eHe@r a hydroxy group in a conmpound of
formula (1). Accordin Lﬂ%Iy, the present invention

i Aeaordiag ta HBE e ameen i mﬁsembrrwamaor( thyreds pervfdeddie use of a
compll 51 FRRVAL. LB IRAF LA, A0l S /g

heremltnfdxyz ihyhemagnudhctolesd v ageli@ineat fur@selinije tleament of a cancer, for
Accor di ngI t he present i nventl 0

y i nc ud s t ho
exampleh G HESIasted EmAuEaqouy, pRltp] eam@&a Bl?eg% done,
bladde?,ﬂﬂ%thfﬁN@ BIERN Lot 1! &?véélcéhdéﬁ{m r%a%trfchﬁéadaarnﬁ neck, hepatic,

produced in the human or ani mal way of
lung, m@cbbmursmlocﬁesap}mgeaim\@manmpmaﬂm plenmatpeng)naalomrpbnams,

prosta Bl inogr i e ki s ot SiBL e pouna. A

SMéJo@&h% tPRATRE Blatir€ 8f this REER @f afel igvdtion ddig isGfrodded a
ound of fornula (1) is one that is based on

method wgmaabg & Carear- del exap era@1q§éqdrfgor§ §¢leepd Eomgeukaemia,

r
e e e
cerv1ca1n€fubmwmlpgdsmc Meudi aﬂd&eék} rhﬂpamt hmgpmdmlg neatoaaly eesophageal,

ovarlar(ljI epsaﬁcr:rlelacl)t(fcg:I plefu(r)z{l/p%é%rrrlre)alllernénrllbr%rrl]e% {)rools'la?ewren %1 skin, testicular, thyroid,
uterine and vulval cancer in a warm-blooded animal, such as man, in need of such treatment,
which comprises administering to said animal an effective amount of a compound of formula
(D), or a pharmaceutically-acceptable salt thereof, as defined hereinbefore.

According to a further aspect of the invention there is provided a compound of
formula (I), or a pharmaceutically-acceptable salt thereof, for use in the treatment of a cancer,
for example a cancer selected from leukaemia, multiple myeloma, lymphoma, bile duct, bone,

bladder, brain/CNS, breast, colorectal, cervical, endometrial, gastric, head and neck, hepatic,
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docunents :- a) Methods in Enzvnologv , Vol. 42, p.
309 to 396, edited by K Wdder, et al. (Academc
wor@sa0630D85) ; b) Design of Pro-drugs, edited bgI/EB2006/001195

Bundgaard, (El sevier, 1985); c) A Textbook of Drug

Desi gn and Devel oprrent,-iﬁd—'rted by Krogsgaard-Larsen

and H Bundgaard, Chapter 5 "Design and Application of
lung, rﬁﬁs@bdﬁéiﬁ@nal eebpiededlyodriaBlpid g@ati«] plaural pbdtdnealiBdmbranes,

(1991); H. Bundgaard, Advanced Drug Delivery
prostatmew@mgﬂn destigulag, tgs:%m(dl ytppine apghyulagl qanceyndgaar d, et

(%@‘é‘éﬁzﬁgﬂ%ﬂ é‘bg‘éen%g 3{] g%‘f’ t ogémméfﬂ??ﬁe thé?ape&%ﬁor prophlyactic

treatm@haf aparictiac diskysearitieptabirdy dalvhsed dupeading upery, doengsedher

hings s by s FRtee ot AcBSERAIATA NG YR\ G RS Dol

treated. OF Mul @ (1) conpound/salt (active ingredient) is in
association with a pharmaceutical |l y-acceptabl e
alfjewroampopndh dfitbminventiaremey be adiiinistcred hethp rf@sreni a pro-drug, by

i nvention al so vi,de har rraceut i ti,on
which W& S0 o oot B P Y4 B8R Y BIRTAT G- bieie § SRR hetR man, to
releasdP @I TAFAH of @R ihyerdioae B golEug alal bbhh@éd?tbf altefhe physical properties
her ei nbefore defined, in association with a

and/or;ﬁlppapfrﬁﬁl@émmr@élmpyommf aserpaapd oiahe invgntipe nd psp-drug can be
forme<? @Béﬂ file: coé@?e OPie Eﬁdeﬁ{]g‘n Q(I(nft&lﬂﬁa élﬂya%Pet érg{fp Bp%ﬂbgtt%gérﬁ t8 which

orm suit or oral use or exanmpl e
a propérog-arnggingeaoup an teoktciedp Stheples of pﬂl)dﬁlg@ inchudeyin vivo cleavable

syspensi ons | si ons, dispersi ers or
ester dﬁ‘f*%ﬁﬂ%&‘m gwg orghedatt p¢RPeFYlIG %’ﬁ‘é %%’Pi@%g@u?ﬂ%? compound
of forRNA(H! € as creams, ointnents, gels, or aqueous or oily

sol utions or suspensi ons), for adrri ni stration by

i mmrdiniglgnthé: fpogsertxiangition ascledes ithrsk yompvﬂnubd)f powidy (Ipas defined

herem?ef_fgieq% d a% oazfgllébl? Fag éf%%lgl@ sS/IP tgég%%%g g ?uféa; agfei Within the

humamraaﬁhﬁrb@tiy BRIy SFlcleal A bf (f 26 -dexaiiiBlef a8 cfor&in@lyl, the present
aqueous or oily solution for intravenous,

inventipntiedudasdianss compoprdnd donmarla 6y thap areanodtcafl By osessicrynihetic
means%?ld %ﬁ% %R(ﬁloédr{lﬁ%%dg fifat %rg‘f%gc{ cgc(f’ )}}UmIH Gr S@H}%Pﬁ#ﬁ;) Way of

nventi on may arne conventi ona
metab@lishe eﬁmpxeSuresn crmgnpmnd ahitiion ad)mpbmrdﬁcfeuﬁmla &l) may be a

exci p wel | known in_t Thuys, conpositions
SYnthePﬁftl%YnIaf@ uqeércoaepapnqh%a Fraipbee léh n%odtfcs Cewaﬂ%rf one or

R B Pl ARELE B ARle pri-BNALS b ARnd ol formula (D s one
that is pa@demsreésonahlh eegdiceppdgeman apbeiag pmahlmfne @tingastration to the

humartcbr gafl?.}g.)lo &ﬂQHE‘lrgieflrij t I Oarrllal\é@olgghlca 2ERViRS am{n wﬁl R ufl undue

toxicity.

Various forms of pro-drug have been described, for example in the following
documents :-
a) Methods in Enzymology, Vol. 42, p. 309 to 396, edited by K. Widder, et al.
(Academic Press, 1985);
b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);
c) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, edited by H. Bundgaard, p.
113 to 191 (1991);
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pharmaceutical |l y-acceptabl e salt thereof, as
her ei nbefore defined, with a
web@sireseut i cal | yaccept abl e adj uvant, diluent BET/GB2006/001195
carrier. The anount of active |ngred| ent that is
conbi ned with one or no82-excipients to produce a
single dosage formw ||l necessarily vary dependi ng
d) th Bonddward) dslivaided Mdrad DetidetytReviard, Bclika?8 €109k aod

admnlstr tion For anpl e afrmJIat d
T R TN
%QE% ound® bf FXRTTR @), afl{l Eﬁérglaéedfﬁaﬁﬁ-a&eétagle@al@ﬂ{eké& may be

nor e SU|tabyfrom05to ngy exanpl e

age ,
used orf melmowmbot 81l gyleratlyrpoadndeidterdd in tlamfoammf@mhaan@cem@l
convenl e

compogi i R dOE 85D SGF DR BY Gl PERRerHE hgpifiRion wit
a hm&&m%uwa% tabtCadyh Vet AfilubMerdesRrf or therapeutic or
proph actlc pur poses of a conpound offorrmula (1) wl|
ﬂ.htlurtéﬂ prysenarryemcmlm PiyVidss e ﬁngarﬁﬁpwt@ah%nw qoynpEising a

n
Compounmt?l en{}ﬂdda%% gﬁ the r ou I&H%m é@%lg%%}g%@gg@? or gfembefore
defmedMﬁ dssédigigh with ﬁ]phzﬁhﬁ&e&lfcaﬂ?dbcﬁdp%le ddjuasi, Riffuenteo mmmund

g@?ggé‘ggsllﬁ??m:ﬂflthﬁeolé&g%f%‘la gf%%ﬁaaag{?pﬁr 0{) gﬁ% gc%té%acltqs‘eégfogexample
as tabldi }({)(z)éngégsﬁarﬂ By Eﬁ?ciﬁﬂﬁgia £105us%% B s8spefsidnd Bk BidiR, diSpersible:

dy wei I'S recelved givenif required in
powdeldlorlgtbadled,css/sg)s or ﬁhgles)ef(mltopl@lvgse dosexamplg 4s dyeams, ointments,

s oS TEPA R SEaHE 3 BAERERLE s Sk B o

exampl Qs @ finBlytdeided &\ﬁderfcﬁ fa lﬁﬁﬁmr@sol)ofdk aﬂﬁﬁﬁgrzttibn?:ﬁl 1H§1fﬁ@10n (for
body weight w gener ally be used. Sinmlarly,
exampmmarf1n§}yr<mdgd1pw ¢y pafapRisAters aéﬁ%l@sqraﬁmr(&)rreéﬁlgale aﬁ@rsteﬂle
a
sancos§SRTRY o TR 4R, el OB o b Rt dosin
or as a@@gﬁoswm@ﬂmcmmasa@)et form Typically, unit dosage

forms wll contain about O.
&hemn@owﬂvl@rﬂﬂ thpinvepiionmay g?) ggtmnpé gé{tCP&éenPP%%ltH’i%n%gures using
S TRuS @b BB%M d
come S AIEER APEL S Y BP0 185 18080k Ry Ak
for oral lll’Sb&TMyI a@mfailc, donexaimnpie) aine SUMpes golwnmawmwmngrﬂavgunng and/or
henot herapy Such chenot herapy may include one or
preser‘i?ﬁ?’%a%ﬂ“sthe foll owi ng categories of anti-tunour
aﬂferiﬁ%nnoﬁ FurtHRE PRIvid@Rtal 266t TRt prépiratidn oROphaambicutical
drugs and conbi nations thereof, as used in nedical

composition bty inwsutbn whichl deyreisehgiEnAcempewnd e iarptla (D, or a
pharm%cegﬁupalﬁl)lﬁtagc e?o)fggalp‘éhl?{eop as ﬁ@xreﬁq%?fo‘% H&lned Wlt'l a r%)harmaceutlcally-

accept&dlé @djam@@llhlentiﬁi&dfrwﬂan t enozol ani de and
ni trosoureas); antimetapolites ﬁ
ot pleacking 1rhgai§qnprg|tlé4té%c<§ﬁlaﬂec§gllt one b or Mmore excipients to

produce a single dosage form will necessarily vary depending upon the host treated and the

particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an
appropriate and convenient amount of excipients which may vary from about 5 to about 98
percent by weight of the total composition.

The size of the dose for therapeutic or prophylactic purposes of a compound of
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fluoropyrimdines |like 5-fluorouracil and tegafur,
raltitrexed, nethotrexate, cytosine arabinoside, and
wWhy@ea6saT ea) ; antitunour anti biotics (for exargi/eB2006/001195
ant hracyclines |ike adrianycin, bleonycin,
doxor ubi ci n, daunonyci n,83epi rubi cin, idarubicin
m tonyci n-C, dactinonmycin and mthranycin);
formularD)iwilltratirglypgenbscotding tethaMatuge Mdededtykadlin dmdltidee, the age

vincristine, vinblastine, vindesine and vinorel bine

and sex, Atithe 2pE0% OF Ppiicat prd.the Tawg of AXBIET ISR ACHIBIG thawd known
; and topoi sonerase inhibitors (for exanple

p““"‘ﬂé%rggma %I otoxins |ike etoposide and teni poside,

dnsangi am);mpoup«b béf:mmubr(di) foa tiprapehec bnpropliyladtic purposes it will

ostati.c agents s antj oestraqgens or. exappl e
generafif b iR teRto0 L2t A Ay SossnB e Bk, Pepompend Hekg 575
mg/kg %a_l, %ighe &ere@@%cﬂ gﬂ'@KYffl‘é&ﬁ}ed lﬂraﬁwa&{ia&g@nﬁl gefﬂ@fm lower doses
bi cal utam’de, fldtam de, nilutam de and

will b%@ﬁmlom@m@f]‘@hm@pg@réyml t_qamsamm@md; dihgs,der ¢gdRidle, for intravenous

for, exa oser.el. l.eupr.areljn,and . .
admin@{RrEhiotd AR o8 ARRHIE o LnghGHBS0RE P pBR weight wil
generall¢ &t ak&). , Slﬁﬁl@ﬂﬁt fas edrhidibtitibe b§ iftalitiof Xa8Feén &= range, for

anastrozol e, letrozole, vorazole and exenestane) and

exampje, Q05 mefks 25 meglkechadyesightavidibedised.i Qe @mrw%ra(ﬂpn iy however
prefen:ag}pagﬁ{h\g@ @Qiﬂ&iﬂf(—% (r& : g%%'i{g'd%s&ge%ﬁn%ﬁﬂ%%t&ﬁ Bbduf 0.5 mg

to 0.5 gef hybmpedidofyhnidvenadn.7- [ 2- (4- et hyl pi per azi n-

ML T TR s T
or maﬁ%‘z%g 4h)ada@iieh ¥ (hé cofipb@idy- T tReivhiRe Bdtlvbnonal surgery or
4-(2- hydroxyet hyl ) pi perazi n-

radlothprz}py] orzhemothgtapyr Suehi¢ghemptherapy may include one or more of the following
t hi azol e- 5- carboxam de (dasatini b, BMS-354825;
Categog‘ %eaé‘%}‘&fﬁ‘eﬁ{ 854, 47, 6658- 6661), and

@) dmérainhﬁﬂﬂlﬁér@ﬂlmﬁnécﬁﬁlaﬁlctdﬁﬁg‘s dnldkOnibaiatiBRSthateof, as used in medical
i nhi bitors of urokinase plasm no%en activator receptor

oncologlintich h 2ksylating pEad Eer Pxemplky yxaliplajin, ¢apematitor s
cclonf A AL b WD ENSHATLS, BUE Db e
mtrosdumae):)tanﬁmatabolhiesj(felsex(afrqﬂe gomacipEbinet dnd aatifolatey uBR as

ant i bod rast uzunmah rceptin(t and the )
ﬂuoro@ﬁ{q“d&% §ﬁ< 3rﬁqomylk%ﬁﬁigaﬁﬁro r{lﬁrg%%duweg@ma}ts YIS
arabmbé"ﬁl% Bhé ﬁ&&oi‘%ﬁ@a) RelE8ul MBS (1*6& Qﬁﬁﬁplé BRIy QR like

for ‘exanple 1nhi'bitors of the epidermal grow h factor
adrlanfyam, blgofiyoin, éemminemEdmoman gpityhiisj iderukicina getomycin-C,
i.bi t suc

dactindP g b PR ARYL Y apineigio aerisdfon ymale cinchsMANRIRs Hir
vincristipe; meugtﬂ@mhd@nﬂramvmorémﬁfel dnld R dsARE3 ] and taxotere and

i V-(3-et hynyI henyl ) -6, 7- bi s(2- met hoxyet hoxyng nazol i
poloklnasg_lgmbﬁ@sx @p(ﬁ) g;ppwp@era@mhfqltgrs gayexample epipodophyllotoxins like

7-(3-

etOPOSﬁIeaa%ﬁX%’ﬁﬁasg%&o %%i@n% E!DQ atg%ai% J“d%%%p&ﬁ&{@ 1033) er bB2

(i) dyyososicregekts Bacheasiantibdstroges (SoraiRampld tamakifen, Bylvestrant, toremifene,
i nhibitors of the h peseocyte grow h factor_ faml
kifeQF

raloxi’fjp%idmlp@fgne@pdﬂq@x pRfangsegeps (for example blcalutan)lllde flutamide,

nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example
goserelin, leuprorelin and buserelin), progestogens (for example megesirol acetate), aromatase
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors of

Sa-reductase such as finasteride;
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gromh factor famly such as imatinib, inhibitors of
serine/threoni ne ki nases (for exanpl e Ras/Raf

wa@e@aabdsdng i nhibitors such as farnesyl transfPCHEB2006/001195
inhibitors, for exanple sorafenib (BAY 43-9006)),
inhibitors of cell signe84+ng through MEK and/or AKT
ki nases, inhibitors of the hepatocyte growh factor

(iii) zfrﬁiﬁnlvysmﬁ:agents (fortexiain EIIH(SSrca&hask ifAYas ¢ inhititdas tikey 4-(6-tK¥bro-2,3-
ptor (i1nsulin-li growm h factor)_Kkinase
methykﬁﬁ‘ihB?‘i.’%lﬂéllo)ﬁuﬁr?o@amkmﬁlﬁéf@f%zﬁhﬂbil)teﬁ?(%‘ﬂ-ﬁd?tf@iémb’@n%@u

o3 B 0 S N M

chlorotGhietiiyi girea y§+2e {6- s (AR oseyrth ydYpi feitiein-iL |- Bintelid pyr{raidin-4-

sl RS oS AR R e i AVIE g, 2Pt 6655-

6661) %ﬁ%tﬁld;ﬂ&eﬁﬁ&é mKANEHI 1Ak RRERidRE! 1‘nﬁib1t%?s| Af 11%18%{‘43@ lasminogen
factor antibody bevaci zumab (Avastin(tm GE

activatog taspptor fungtios pnantibodigs & Heprrdriase s suc h as

) A; (4-Db - ) . )
) GRS TRowin faston nation for crample eh Hhibiis fnghusle grgythactor
ant1bogif/© g% %?Mﬁi@tér&&e@@@ﬂﬂ%dlﬂmx&n%l%é BhteMB2 antibody

trastuzymah. [Hlerfép%n% e Fipi s B bantibedy pelgxiraatnidieyitux, €3251); such .

inibit4 4%51% ftngfuae V%x%gc; gﬁ}g@}@ﬂh Zﬁ%ah. @é@%g&s %ﬁé%gﬁeﬁnal

growtl 8icR% 9ahily éiod eSlohpld PGFR( familyttiroising Kilase ifhGfiRit«lduch as
o R e e S S L L S
(gef1t1WZb3§%6ngQWn?fﬁfhé§ﬁﬁé WQ(Z%%QW% in B 4ba¥mne

ot her nechani sms (for exanpl e |inom de, Ibitors
(erlotinit @§Iﬂ7ﬁ4)aemld35 aqmlatm@aNa(ﬁcchbmrg14eﬂm<a‘ophﬁ)ﬂ]YD 7( (&)

morphé)gsC ul ar E‘{%]Z(gigb% %t S@é&)ﬁgﬁls r &t aﬁ?r?a{sle ?nhAbltoa}g] guch as

lapatind¥P) Hhhlbﬁbﬂs@ﬁﬂle 99C (18 Lervth K2t OOF: 2ﬁmhlﬁl‘Qr§&/ thd plaflet\Werived
01/ 92224, WD 02 04434 and WO 02/ 08 (vii) antisense

growth fastos hrrady suchrasasoatimibeinhibiges qﬁﬁ%ﬁﬁ/ﬁv@nmerlamsw(f@be&amle
Ras/Rélfﬁs{l g@gﬁ] gelhﬁl?)stlg{s%;a@ﬁé gsnfgﬁ‘tégg tﬁ%sfeﬁs@ nﬁgg%rs afgr Q&H éf,[ tafenib

approac
(BAY 48r908% pnimhbiteppsfaat] Resalliag Itl&ph gtm end/ aﬂAKgEl{iﬁ‘&eﬁ llllﬁl’ﬁbltors of
as aberrantﬁg§3 or _abeyrrant, BRCAI

the hepyjacyke ZHoMdR factrrdmmilines -t Gihihitoss. tahleklaw)m%lbg?réafaﬁfe@ceptor
(1nsuh§1vlﬂ<té RSwihas®r)udhdis nﬁﬁfﬁlﬂﬁé NErdig ﬁfﬂag@ﬁlﬁlbﬁo@’(@h@xﬁﬁmle AZD1152,

kinase or a bdcterial nitroreductase enzyme and
PH73%358r ¥ cbiss MINBOfek BA63 MB23 % MP129), ¥Pah2®@AND AX39459) and cyclin

sepnf TR BB R EEA o0 Bl o

(v) @RhGBEHAS agdndrdudh iafthob®WhRKIMMAbR tIRXcidckoraAstul & eMiltRelial
roaches to increase the i munogenicity of patient
growth E%)s

r [feregxamplesthe pntiryasculas shéathelish coli grovily faskirnatibasiyc h
bevac&ﬁmhlp ﬁ&%lsﬁﬂmr?&na VI%(% 940%@?#%031 e nflse 1nh1b1t? g%wh as 4-(4-bromo-

ranul ocy crophage t1ng
—ﬂuoroamlmo) -6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline (ZD6474

Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-
pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO 00/47212),
vatalanib (PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814), compounds such
as those disclosed in International Patent Applications W097/22596, WO 97/30035, WO
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approaches to decrease T-cell anergy, approaches using
transfected i mmune cells such as cytoki ne-transfected
walemdnod3dt cel |l s, approaches using cytoki ne-treeEG8et0em01195

tumour cell lines and aggroaches using anti-idiotypic

anti bodi es. Such conjorna?-treatnent may be achi eved by

way of the sinultaneous, sequential or separate dosing
97/32884 artd WO 981133 duaid donrmomnha;t vodrk thiyethar ezgchremisms Gocéxample

conblnatlon roduc npl oy the c nds of this
linormiden(BHUIE OIWPEERA OVRa ToR59B 47 AREESHINEr | bed

(vi) vgsggfé% H{%%%%ﬁg %ﬁgs LG ageag{brﬁgs"i’ﬁtﬁfi&@ hd Eﬁkté/un%lg His¥ﬁ>sed in

proved dosage range cording t
Internatibas Pat@ﬂleApplﬁfatlbﬁle\Mm 9%/0R 16N W(D @0&406%9 PV OV b 64,

[ d of
wo oA O WG RIS Cal Ty acoept abl e sal ¢
(vii) aﬁ@s%ﬁ&o&ler ﬁ% s 98t ERBChiIDelRL WARhOkS JRase B tﬁé‘?ﬁ'réét@ﬁﬁéd above,

‘agent as defined hereinbefore for the
suchastIﬂ 2;50551; an parasemtisgisecancer . Al t hough t he conpounds

i) oY BB R B BN e

such adBRJranttp38)or ab&ra m&asla&uBR@tAenamw (tgehé‘»dfr&qw eregnreq)m -drug
inhibit the effects of IG-IR tyrosine kinases. Thus

therapy) lapproaghes suedy asi these YshurqriRslesigpEnas tayTBIneckingse o8 Bhcterial

nltroreéilﬁtaslélg %@r{ ezgn Ecgacﬁés tB%erdsg :pglgén(f ‘%'(lle E(?(é s cfﬂgﬁinoﬂﬁrabp or

new-phar macol ogi cal agents.
radiothieftip® Blidhoes nitdilkitdrogveshsearicel pereethepgicamidbed wi t hr ef erence

) _tothefollovvin illustrative ex Iesmwh
(x)  imHEedewPy PRAO3E rw:@émg(fw) m%e Areéadap e-flva. ApRTpaFhps to

increasd §H RERuldRbSicHY of g&aent RREILREEIRD SuchBls fraf ekt @Ow RN Eytokines such
room or arbi en nperature, that is, at a tenperature

as inteflenkih?, inrgekio# OI&ramll®5®ena<(rppl)ag9 rcghmty stimwlaging dassor,
ver an dr ous hggnes

oo oS LR BB M PSS e e

M&V@Q@fe@&@rdeﬁ&ﬂ@é cdIRIMSREhcRELTESY élﬁﬂ@tréﬁ)ﬁébt@ﬁmﬁiuﬁ cell lines
eyt 30mHg) with a bath terrperatﬁjrte of up to 600C;

and ap}?liomf)es obing aatiodiotpisaniibadiesf | ash chr omat og raphy on
Q
SUPhERh el AL gD LS, o
separaﬂé@daﬁli‘ag 0P fherlﬁ@l@IdLﬁhﬁommleﬁt@ lof thercbatigent Suemcbmlﬁaaﬂomoducts
times are |venfor|IIus tégnonl&ﬂ)}/ &1 S
employ, s ¢qEPeUi Pl S p%\feaew ¢ Bpage carigg esratyrd preinbefore and
the oth%?ﬁ%%&tlé%ctﬁ@%%&ﬁt%lﬁm {OhppIBoR1 GREEE Fatbe dat a;

According to this aspect of the invention there is provided a pharmaceutical product
comprising a compound of formula (I), or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore and an additional anti-tumour agent as defined hereinbefore for the
conjoint treatment of cancer.

Although the compounds of formula (I) are primarily of value as therapeutic agents for
use in warm-blooded animals (including man), they are also useful whenever it is required to
inhibit the effects of IGF-1R tyrosine kinases. Thus, they are useful as pharmacological
standards for use in the development of new biological tests and in the search for new

pharmacological agents.
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(vi) yields are given for illustration only and are
not necessarily those which can be obtai ned by
wa@lR00bgeqsv7 pr ocess devel opnent; preparati ons wWeP€I/GB2006/001195
repeated if nore material was required; (vii) when
given, NVR data is in ti8 form of delta val ues for
maj or di agnostic protons, given in parts per mllion
Examplepn) relative to tetranethylsilane (TI\/B) as an

Internal standard, determned at 30 DVBO- d 6
uRhedg¥ension avillingw hefurthes Qe@cnbméwp}b{qfe;wqeéo the following illustrative

exampfRPEEHALANS: DA ofiREipsed: o, oingl et d. doubl et

g, quarte mul ti pl et; br, broad. Were

1) Nh/ﬁpsqatmésrae given lm d@ee(s&h&smg(%]) ;mixerambns wem daptiedosut at room or
sl ow proto exchan%ﬁ_zﬂ, NVR.s ctra rer at 1000C,
ambiet fppgrallffe et 1 aig, exatyrs i Herange Qdsde 2idani ngs; Sl

() Uhkhdc %%1&%%13 %n@éi 8Vé%5a%ﬁyd1()h§(l)na§1@siﬁ%‘ Suifadd; '39§pcﬁ‘5tﬁ)n of

given in volune:volune (v/Vv) terns; and (Xx)
solvens pres tardedveytaisingra miarj empoeat@cund@nreén@dg;ressﬁrexﬁOO -4000 Pascals;

el ect.r ol n the chem cal, i oni zation (Cl) node
4.5-30 WH?B%%%IE?(%%%‘B?% 8 CWnere i ndi cat ed
lélﬂd)rﬁétb 1@ph @fﬁ@ﬁtcﬁﬁbrbat 608 litARACthin laydr cht@Bitograph
G atom boﬁbgr%\@rrlggt (FAB) or O%%ﬁ osprlad;gk?ES}:’) 5]vraﬁ ues oBrAPY

(TLC)fves cagried pubopysiliemgelgdatesal [y, only ions which indicate
@av) g?%eg%{éf p‘{glz RALIIRS O§E&C{ISIPSO&J£S 110@ Wﬁ%saﬁmd)q%l%o\q"tﬁfes are given

e nass I on quote
forillﬁstrhmcmmbrﬂg abbrevi ati ons have been used THF
trah uran; _Et QAc et hyl acetate;

O Y ﬁté H‘éﬁaéls’f%ﬁﬁfgbpaﬁ’tﬁ%PH%}F%P?&S‘WH@SOTE?IHW) spectra

andjor%ésqﬁsgca-glyda%{ hyl am ne; NMP N-net hyl pyrrolid-2-one;
tert-butyl alcohol; TFA trifluoroacetic acid;

(vi) DNEldNaj‘d-glvqﬁph;llustmmmmrdg andy ad nOhRecessarily those which can be

t hyl 1 de. le. 1 . .
obtaingl by iS5 AR BTN o7 R5TeEBrEL gy Pty ves
requirdd)- | - vn- 6 met hyl - 4- (5- met hyl - | Hpyr azol -

3-yl am no) pyri m di ne L '
(vii) when given, data is in the form of delta values for major diagnostic protons,

given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz, in DMSO-dg unless otherwise indicated. The following abbreviations
have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. Where
NMR spectra are broad (due to hindered rotation or slow proton exchange), NMR spectra
were run at 100°C;
(viii) chemical symbols have their usual meanings; SI units and symbols are used;
(ix)  solvent ratios are given in volume:volume (v/v) terms; and
x) mass spectra were run with an electron energy of 70 electron volts in the chemical
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)*;
(xi)  the following abbreviations have been used:

THF tetrahydrofuran;

EtOAc ethyl acetate;
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A m xture of 2-chloro-6-nethyl-4-(5-nmethyl-|

H pyrazol - 3-yl am no) pyri m di ne (66ng, 0.29mmmol ),
WE2®6[18630 8- et hoxypyr azi n- 2-yl )i soxazol - 5-yl | pypeDGBAI0GH01195

(92ng, 0.35mmmol) and N, N-dii sopropyl ethylam ne (1 Q

m, 0.58mmol) in di oxandB74nm ) was heated at 150C for

one hour under mcrowave irradiation. The m xture was

abCeed to cool ,dithlerondtizdnel es renoved by evaporation

and the residue purified by colum chromatography on

SPMI gel el ut |‘ﬁ§13WYl15ﬁﬂ fokidget hanol i ¢ anmonia / DCM

prgpy)‘@ I ncreasi n(glsl()?wg%%ﬁ{})%&% k0 10:90). The purified

uct was tritura et hyl ether to give the
tNMRe conpound (Ranghylpsplidl-amecr eam sol i d; NVR

DVBO-J_+ A-acetic, acid at 1000C) 1.30 (t,
#%P%tf;u&((m 2@"&“@%?“(0@ gﬂ) 5. 15 (s, )3H) (
21“13& 2.40 (m Z%ﬂugrcﬁéet%&@d(m 2H), 4.45 (q, 2H),

45 (dd, IH), 0 (s, IH), 6.18 (s, IH), 6.62 (s,
IIPMFS 25 (m 2|—I)LN N@s@hﬂmnumm [MH +. The

6- net h 5-
I—P% g;gl - Stnjl a%ﬂ\gﬁi&} tﬂﬁ?%ﬁ%{?{gldgt arting material was

prepared as follows: Solid sodium carbonate (1.2g,
11. 3mmol ) was added to a solution of 2,4-dichloro-6-
Exampleilhy | pyr| m di ne (1.7g, 10.3nml) and

_Qa\/iof‘éoél?pwfr}olﬁan-llx‘?’ll SRy 14 ‘Hxé(thvl 1H-

c I XL UT © TIcd na strrreua

pyrazd&yfmna)mmlﬁﬂwe m xture was all ovved to cool, the
e TN B e Sl N S R

(66mg"\@ DOmBRIR LS [DBMERG AL DA Beci @AY BhdRihe (580D] NO

bat h 't enper at ur € bel ow he resi due was

0. 35mmmibsnhldé‘ﬁ &l-giisoprop/ietig]dyine It Givet G5 ramh]) indiogahd @anlpehs heated at

150°C§|81EJ (tgqu wtu% he;_rg]%tggb%vrz]agz!a 1@@@0@ ah%s ) ?u% %%? Ialli](gwec{] to cool, the
volatil6s ARIV¥Y b%'e(zﬁio?ﬁfo‘ﬁﬂnd'thé‘fe@ﬁdﬁ@ﬁ%ﬁgd 3L§d'ﬂnﬁﬁ)cﬁﬁb‘iﬂd%(§ﬁi 2;51‘%/ on
(758ny % "as a white solid, NMR Spectrum ( CDCl

-silica geé elu;giﬂjg with 2M r@@har@hp; amEn@da (BEM (0: 109 incrpagag {ropolarity to 10:90).

The pltlea SodiS 4R el il B3R PRREE LS 68 bk Ehdpo i Gome. 15%)

as a créitﬁ@blhmmgieb@hm\(ﬁ’mm% ar@,otlcaﬁc dodl htows)f’o 1. 30 (t 3H) 2.05 (m,
Tet r anet peridine (19.7n

h
ZH), Zd&déoﬁfi)@Zd5§%|3&¥)r %ﬁ @f4q{nb | 260 20, (2@9 ‘Bfﬁ (%fZPB 545 (dd,

1H), 63096%/' nﬁ—;’} 4l 1) 682 409H) 8 bﬁﬁ;@'si%j RS 41§ﬁ\41{]+

kﬁlmolnglotmé—mﬂhgdm @mmypéHapyrammeylmnd@ﬁiudiﬂeestamng

reaction mxture was stirred at -700C for 15 m nutes
materigh4as RIFPHL A OWérmto QOC and stirred for a further

38o1{H Syéh 8 CQ%B&&@ 1 ,N4. 391991)1? ‘Jvats Qddetfio @olution of 2,4-dichloro-6-
2- Chl oropyrazi ne 3nmol ) was added dr opw se
methylwomldlmm(l 7 g,eloc?anmol) and 6ampeoé3ﬂmctdayma pyeqzolen@d|0gwl0.3mmol) in
dry ethang)(g()m-{)h hd thiE %xtgre heated and stirred at 42°C for 3 days. The mixture was
allowed to cool, the insoluble material was removed by filtration and the filter pad washed
with ethanol (10ml). The volatiles were removed from the filtrate by evaporation, keeping the
bath temperature below 40°C. The residue was immediately purified by chromatography on
silica gel eluting with methanol / DCM (5:95 increasing in polarity to 20:80) to give 2-chloro-

6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (758mg, 33%) as a white solid;
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m xture was then stirred at -70 OC for 30 m nutes.
Ethyl formate (7.5m, 98mmmol) was then added such that
WO b@onesser i on tenperature was kept bel ow - 700QPCTIB82006/001195
reaction mxture was then stirred at -700C for 1.5
hours. d acial acetic ac88-(13nl,.218mvl) was added
at -700C and the m xture then allowed to warmto

NMR Spbiteint (CIe@heLAT (s, SFHN2I11 (310 283 (s, VY, d.356bDY,ad)b§.80 (br s,
H). vaporation, The residue dissolved in ethanol (100m)
@?—ﬁé&@ﬁ@mg %\hﬁg*‘w 83g, 105mml) and triethyl anine
(2 g@ 3¢ %Yéﬁasgiﬁwraaﬁ{ 8. r@%@ﬁé’zol Ehﬁ $ibie s%%ﬁgl was

at 500 for 18 "hours a e vola s wer
preparcé ppfcdldwsy evaporation. The resi due was di ssolved in

dj, et et her d r I ni in IubI teria

rencbaebynry el et Pl viadiedin daoifinot n-buty
lithiud@6EFmi el 68 yidion iBHeX AR, { 119Mbl)en SfIgARNE THAY @Jool%r) at —76°C

evaporation and the resi due purified by chromatography

under g agngsplgre @& niteigan.i qu:gplmg the EENVontttreperaiurhbalpwt-FYICet Frerreaction

rmxtun% 1(‘1%(1% 7%)68 fI) é@tﬁ? dﬁL %% tE) a%n t?g (5 fﬁd stirred for a

Ioropyra2|ne oxa
furtheB30 BffutassbedoreMeing; coblbﬂ t@pﬁﬁ@’tﬂ meCﬁlo'Mp}(rSzmé ('IX)g $7.58mbot), was

| 8.70 12. 25 . A tu
addedé‘%%f‘r %lﬁpst%%%rezctwrtﬁ@péﬁmya%k%& fgﬁﬁ“( 4§0°Cz SThegpastipn

mixtu@PasThdlr SFddi LRI CRE ?@Hﬂﬁute% Lﬁthgly }ﬁln%ﬁ {(%9%?8%%1)7was then

(prepared as described In B
added 3@ch thatthe tehdtiamtbndperativiedvas Gepnbeld® 9720°C3 TThedd4Tiod 46 ure was

von PO ASTELLoy ECHCE00N s sl O o

and th8 ®likutedihen 2Qo B Wwartd aastiad t&ﬁﬁ&ﬂ‘t‘uﬁﬁarﬂ\’[ﬁé vOBEled Yefe removed
the m xture was then allowed to warmto anbi ent

by evaperptienatle éﬁSldFﬁéhﬁpb’&ﬁ ilrcetbm €100ae)) sephydexsdaming (6.832d

vapor at.i an. e
05w 3 B 801 058 I oS SITYEE, Dl 060 €Dl
50°C fok U8 hogrs\ahd kheh\ejlﬂ?cﬂ&swére Eﬁéﬁ‘l@n{oﬂz&@bﬁ eVdpoERidE] Mhe kd¥idue was

pol antg&ito 50:50). The_ partially purified product was

dissolFdga dfeiehe Ay SORRIpingasohehie pptera) wag srsenvedtiy filtration.
The fillia¥d WASwade n‘P )Rﬁg}a \gﬁtglg g@ ds%guﬁa{ %@%Q'H&Iﬁh% %E%aqllﬂggér&)y

Water (100 m Xt ure wa
evaposativi alﬁI)Me(r@sﬂué@nit)ed‘Bye:haqmﬁogmphupoﬁ slhna pel elhagivwitteDCM, then

with el R S e Boelly 7 B Hiscbaompiiaing 2

carbox@Xdeh§dd &Gni@'(b‘mg%\ﬂ %) % Q0 Nl\dﬁ@%e@cﬁﬁﬁ‘@@q (@&H)agsé (d, 1H),

wer e conbi ned d (MpSH) e solvent renove

8.70 (dhyl FByED? &% LB to gi ve

oY L P ORATE 2ot R DB s

butox@aﬂﬁngl-ziaﬂ(ynylp&ﬂbhdﬁe @eﬁeﬁ‘éd hd‘ﬂescﬁbéiﬁn(Bﬁll Sbl) Ch4m69r 1997,

134, 1t oppb b€ esnGli. (4.7, &k fiﬁm@%@éﬁ RavwhimaCM (200m)
was st%]eil%?g? éﬁ"d gm]n)hy‘ﬁ@aﬂcﬁﬂg%%érﬁl & 359_4,% Q%ugfsolutmn, 50.8mmol)

was added dropwise over one hour, the mixture was then allowed to warm to ambient
temperature. The organic phase was separated and dried (MgSO,) and the solvent removed
by evaporation. The residue was purified by chromatography on silica gel eluting with
hexanes / EtOAc (100:0 increasing in polarity to 50:50). The partially purified product was
dissolved in DCM (50ml) and TFA (20ml) added. The mixture stirred at ambient temperature
for 1 hour. Water (100ml) was added and the mixture was washed with DCM (2 x 50ml).
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chl oropyrazin-2-yl)isoxazol -5-yl ] pyrrolidine (1.83g,
7.3mol ) and di-tert-butyl dicarbonate (1.91g,
W@ 200a1red3p7 i n DCM (150m ) and the m xture stirredl/&B2006/001195
anbi ent tenperature for 18 hours. The m xture was
washed with water (10089 -the organic phase
separated, dried (MgSO4) and the vol atiles renoved by
The ag@e@qoatidronas Bastfigdes ipti9eb yrislitfourof fai segrdiyd aqueous solution of
chr omat ogr aphy on silica gel elutln%?mnth hexanes_ /

sodivnhygtesqmeebaraienddhe awovﬁmﬁﬁvrgmr SWh Lo e Hi0gd)- The
orgam(.sem'rzfc%r\;/el@ Wb LAl 34 N([%SC%Q Sﬁ&; H‘%%loﬂzreﬂlp%fr%h@ b¢ eV%ﬁoka?Rm to

5-yl]pyrroli as a clear”oi

give SKMR- Bpéﬂ:(bmpym@@mm)lsdxﬂﬁl-i:yﬂ@y(mﬁdlﬁﬂl 83, Q0% s a Dkdwn oil;

v Gpccrmpifene fod b, aplaad e, %%9‘@ sl 62k 11, 6.95

s, 1Hj |8|)55 (Miﬁ% SrReqlr um; 3R B%&%@ﬂsrh

tel t - But oxycar bonyl oro yrazin-2-yl)iso
x%lizﬁblllm $y9nogplyc¢rbbmad¢ fle23g1 5@ ﬁ'gﬁmcﬂ) wzmd;{eﬁ twagolatid@ df $a@-[3-3-

chloro%)%lr.:«imﬁ1 1@8}2( ?é/g]pyroro%ef: ?11{? 8|3Ut ' anc[] ﬂlﬁttgg,r ?yl)dlcarrlgonate

(1.91g18. aﬁma)/m D(r:MaaBamu)camd tHd i mateatiie@ st Mﬁmlentrteﬂipmdn@vor 18
evaporation, water (50m ) was added to the residue and

hours. tﬂ@ TR s avas hecb wishr Water 1 Qtindhdhe ereqnis phpse seppated, dried
(MgS 6’43 9adine \%&ﬁégiaﬁ;b oVEd By &%}gfa@l‘aﬂ ﬁ#% L&tk '\%§§4th1@@ gyt he

'vent renov y eva tion € resi

chrometiogsphy el silina Wh@tﬁfgﬂw)th hevchn&'sF/AEt(ZB%d (100R<snaedakdnl infjodarity to
e for

0:100y g e STNAER i e a8 B e HetB oy Y ARk gprolicine
(1.08gP85ReRs Hava AR I\ﬁ@é ShebBhH 'G@D@Hztl'ﬂﬁ)gl 50 trh m} hfmqkn beD), 2.20

elute neutral inpurities and then with 2M net hanol’i c
(m, 1En30 (=, 11d), 8140370 ki, b Guldt (m. ThD, 650 @ean)AéﬁSr(bmvléﬁ (8.60

(brs, @ZMDM{)&}\?Q@%@* 'yl )i soxazol -

Y$ ][\Dﬂit]&htbﬂydwocﬁ@?-ﬂq3 (Bé?ﬁor%yr&nbgo stﬁakol— rrohdme

rum (CDA 3 t,
( ISOmgnQ 47+7rp9nol)3wgga<ﬁ9p to Hydlulzp e@l'@)xedf (4mlpf a2l %@oéqtlonpp{ythanol) and

the nngtggézl%e%ﬁer% té?? ([3 Mﬁ) Ié_g'xutels 'iﬂldiﬁgégov@gm f)gﬁ%lgmgfsﬁ?e volatlles were

removedhy av@omtgonswmz HOn) wh@mgiedmd) thati resiluevand@hematikiure extracted

with ﬂ%ﬁ);}? é % 58?1‘1:)2 h]ﬁ-nm qggzap razol- nh@p%#e{d%gﬁ) and the solvent

remoth By E%@kaﬁ%ﬁy @@Hé&@&%ésrﬁlgbﬂ%d GI@@@A FortS ﬁH@Iﬂ:A (Sml) was

(3-et hyl am nopyrazi n-2-yl)i soxazol -5-yl ] pyrroli
addeddifh@mé)eaquasatmm hmbigntiteiiphkatiite $arrane yblpuetTigd mptere was

conceryel iy KyapSiaR el B T Yol B SR ko B iy fgtoanot

elute néQlrAtimpBEti AR theWItB EMiheMAGIRS zaﬁjnﬁﬁhad@ gluftehthe esdudtieThe
purified b)é chromat ography on silica gel eluting with
solvengmas removed by evaporat1on to give S-2-[3-(3-ethoxypyrazin-2-yl)isoxazol-5-
yllpyrrolidine (92mg, 84%) as a brown oil; NMR Spectrum (CDCl3) 1.55 (t, 3H), 2.00-2.25
(m, 3H), 2.45 (m, 1H), 3.30 (m, 2H), 4.60 (q, 2H), 4.70 (t, 1H), 6.98 (s, 1H), 8.25 (d, 1H),

8.35 (d, 1H); Mass Spectrum 261 [MH]+.
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15

met hanol i c ammonia / DCM (0: 100 increasing in polarity
to 10:90) the purified nmaterial was then re-purified
whooeavsnse phase HPLC using a C18 col umm el ut PEGRRG06/001195
water / acetonitrile / TFA (95:5:0.2 decreasing in
polarity to 0:100:0.2).-9he fractions containing
product were conbined and passed through an isolute
Example@ 2 i on exchange colum. The colum was eluted with
et hanol to elute any]neutr%Is follomed b 2M_

¥ : g %,ﬁ] to glvethetltle corrpound
mﬁ%&%@ fldifg! id; NVR Spectrum (OVBO d6 +
A Aguigtiire ofigichloat- 61@@6?1}4—15-&&&(}& lHBpgrazcﬂ—Mammtﬁpjnnndme

(66mg( E%B%o%) §§263 ?#%thy%r& (yg%zne %}}l)l%xaz@ (glﬂ]w:%)olqd%e (38mg,
0. 34mﬁ16§panﬁfN NL(ﬂﬁsopFog%Qtf(}%mﬁle (. Ub7m7 O%H(rf%l) f dibkne (dmPPwas heated

81 Mass Spectrum
at 70° mdfq\mﬂcnowamerradlatlon for one hour The volatlles were removed by

evapmgnﬁré [as gh% rgsﬁl}/ I{Hffgg rc%rornato%l%g I %9 § ge? %erl e L&ngWlth ?M

art I ng erirar was pr

methaffolid dremibniBY D@MC@Y mmrmbream{@m(;aﬂﬁﬁtv & ORYOREE Purfiyd JiakPial was
xazol -5-yl ] pyrrolidine (150 0. 42nnDI was added to
then reépmﬁw&[ﬁ}h@v?rgmphqu HPLLpsipg g‘% 1§50]umn ingyyih paader / acetonitrile /

TFA (93 3%1 @ec?@a@ﬁ%ﬁl_% gavo% d: 960:6. 9 WM%ogyg@ﬁaimn%rﬂ?m? were

Irr I ation 'es 'were renove
combirehpul Essedrthrouple an éeiue 8 CX-2 ol Gxeﬂanga cblon(. Theicpluandwas eluted

with g PR i SR P ety L ehasol aMousee i dtie doe
produd?y TIRY RIPRMA{Wa® en@ @ d BT §br @M todi vele &tl6 @bﬁﬁ@urﬁd ﬁ@iﬂgg 10%) as

wi th nmethanol to renbve neutral Tnpurities and
a creawy spHd: 2NMieSpestiam @MERofsiadt-asetit acid at HO°E) b30¢t 3HTh2300 2.15

(. 3103 553, 852 RS Pyt B RO 5o TR0, S e g 3 gy 0

5.50 (@i 1), 63BN, 118)0%105(& & 1bnomas gids, 1NNVR. 53P@E, flllm (8B 3)H), 8.10
1.40 (t, 3H), 2.00-2.20 (m 3H), 2.45 (m |H),

'(dalHﬁﬁeﬁsimem(lm 43)HI3. 70 (m 2H). 4.65 (dd, |H), 7.05

20

25

30

he ég% (t§ e’i‘lﬁxlé‘g{? ?W@géls%?ﬁog ~5- ﬁlmrroﬁd@lg sl(aﬂmé rmtenal was

preparSdﬁsdelo{Ns (2- Met hyl pyrid-3-yl)isoxazol -5-vl}pyrrolidin

- f-net h -methyl -1 -
S BB a2 thigogpol S vllpyrrolidine
(150m%r o. htﬂhﬁflﬁv&@d&% deth PrafBid Wil lof a 2M solut60n712 THF)) and the mixture

yrazol - 3-yl am no) pyri m di ne (165
heatedsut ’Z OT@ fqrﬁﬂrmmhw ppdérdnigrop Jvie surdiatin. Sl:lrw qoﬂgxﬂcrsow«rndlrcmoved by

cvaoBA 35T pch BB et e PORERLEEA 5 el e e
stirredr0 dinbiend Renpatasig fer 26cursl ThavBexth wAUJonaditrawd Bt dvaBsration and
renoved by evaporatijon. The

passed down a SCX-2 column eluting with methanol to remove neutral impurities and then
with 2M methanolic ammonia to elute the product. The solvent was removed by evaporation
to give S-2-[3-(3-ethylaminopyrazin-2-yl)isoxazol-5-yl]pyrrolidine (88mg, 80%) as a brown
oil; NMR Spectrum (CDCls3) 1.40 (t, 3H), 2.00-2.20 (m, 3H), 2.45 (m, 1H), 3.20-3.40 (m,
2H), 3.70 (m, 2H), 4.65 (dd, 1H), 7.05 (s, 1H), 7.50 (br s, 1H), 7.95 (d, 1H), 8.20 (d, 1H);

Mass Spectrum 260 [MH]+.




resi due was purified by chromatography on silica gel
eluting with EtQAc / nethanol (100:0 increasing
w@oioanpddy7 92: 8) . The purified product was tritPRPCEHGBA06/001195
with ether / hexanes and collected by filtration to
give the title conpound 91:22ny, 31%; NVR Spectrum
2.03-2. 1 (m 3H), 2.12 (s, 3H), 2.19 (s, 3H),
Example32-2.43 (m IH), 2.59 (s, 3H), 3.68-3.78 (m 2H),
S22 5. 47 d, IlH) g.04 (s, IH) 6'18d'(s I H), 6.

p_xrazJ!Sj-vl'athQ,pyr qdiRe ' H) Mass Spectrum 417 [MH +. The

2= 13- 2-netnyt pyrid-3-yl)isoxazol -5-yl ] pyrrolidine
sA arikiung o tielorab-nvelsyl pi-Epmethy1-A & - ywhdobBsyl amiholp yeinnidae

(165m) o). S e P e b v Beraie osems:

1.1mmdoB), W&%Q&%Qlaﬁﬂﬁ% 082584 20m#dl) it ket o] (1%1ﬁ@¥§hea?éﬁeat 130°C
i nsol ubl'es were removed by filtration throu

for 18 Hours.orhe sukwreesat dloaved to heolfamrltvelraumaemmd/mmgowwm The
residuﬁcn%%{] Slgffléec{)lv[)%ﬂ%r&gtgg{af)g% \é{? gﬁ1§¥\%§1 erh?tﬂ:{)gv\%(%h IE{(%H: } pn%thanol (100:0

‘ 1ncrea52n%1§élﬁﬁiyw $)diThe pari€iad pﬂyaabtdﬁmtﬁmrét&i §gth 6‘315%' h@ﬁan@@ and
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NVR S 2.78 7.43 (dd
collectedilyy flmtlonsg %ge?tén@tlﬂq mmpwnég%%%%rﬁ 1<%(> h@&é@%@ 30321 (m,

|
38D, 2846 D, 2104 ), A3 SR TR 450 1 Wy A ed S8 WY 547 @
1H), 664 (5D, §.1816s,id1)e6.55 (51, 7.9 ald; ¢l 185G, Hi)8H0(d, 1H), 8.72 (s,
ti dded t t f
10, 183 oP bR Siectm A7y Bl ieny de. (5. 0g, 40. ormol ).

VRS- 2([%4(511)1@@59@@9[;’1&%&&1 APAp{BQididdHarting Pr?atenal was

m xture was stirfed dt anbient tenperature for 18
prepartrbmf«pllawd adj usted to pH7 by the addition of 2M

d hi d. Th | Bt
OXBERL G PR R Bkt P i g rrpemese
(IV) dl@bdﬂ% (28 lhlgt €907 0160 (ILRE)| m@wﬂ@efﬂppwaé mtadcb@ réTlixIr {who &gjs The
Spectrum 2.55 (s, 3H), 7.22 (dd, | H

94
msolu!qlg%weqeg}emoge@gy {1grat1pp.|}hrogglz@1a(og@ceqqq)eaﬂh\agd merfgg:r pad was

washe(? g&r@g‘g&h%ﬁé?‘r?&%\fﬁgﬁg ¥J>19¥r{t'vgdsqgm§\/é:cﬁrr&8){ﬁé HﬁJaYedl% %bgi%tlon to
give 2&%ylp§ﬁdibugwaymammwea Sat BynyboyribINMR pel pueparied, 310,
[ [ B . . [ Fr. 1997, 134,
7.43 @Ziﬁisciégﬁi ), Sn\fwdd b 1904, 37, 4455 4463)
(& sgﬁlﬁon Q¢ ﬂﬁq&f@k}laﬂnﬁle%&ﬁﬁgﬁek was, ﬁoﬁﬁlﬁgg ) i waker (Cnl) was
bat h. Sodi u ochlorite (27.13m ~of a 13% aqueous

added gm cmolcnh ;qmtgom«vfcsedlum lmyodrymdk é?aﬁﬁig; glﬁhenwlénpwatat (i5enl). The

resultifiAREar it Se At d ffa Bt B gt St faehyde

(5.0g, B0.gaMHGT), vaGT(448D, &BRR &4eHl) afd I8 d7ddYD FEM Iniriuee Whestirred at
sol vent renoved by evaporation. The residue was

ambie femperatprgor d§heristang radbwdé@ PE7Ibydhe edditien et M dpydiochloric
acid. 'ﬂi?e/f’eﬁﬁlae‘g péecﬂn?t)é%rlﬁas(c%ﬁecstéd 1)9 ﬁﬁt?aq‘% %shéh ‘QRL Wa'tér%nd dried to give

2-methylpyridine-3-carboxaldehyde oxime (3.5g, 62%); NMR Spectrum 2.55 (s, 3H), 7.22
(dd, 1H), 7.94 (dd, 1H), 8.39 (s, 1H), 8.42 (dd, 1H).
A stirred suspension of 2-methylpyridine-3-carboxaldehyde oxime (3.23g, 0.24mol)

and S-N-tert-butoxycarbonyl-2-ethynylpyrrolidine (prepared as described in Bull. Soc. Chim.
Fr. 1997, 134, 141-144 and J. Med. Chem. 1994, 37, 4455-4463) (9.26g, 0.47mol) in DCM
(150ml) was cooled in an ice bath. Sodium hypochlorite (27.13ml of a 13% aqueous solution)



10

15

20

25

30

to 100:0) to give
S-N-tert-butoxycarbonyl -2-[3-(2-nethyl pyrid-3-yl)isoxa
wa@odosAe6sb] pyrrolidine (5.09g, 65%; NVR Spect rB@T/GB2006/001195
1.42-1.23 (m 9H), 1.92-2.0 (m 3H), 2.26-2.38 (m
IH), 2.62 (s, 3H), 3.32-%42 (m |H, 3.42-3.55(m
IH, 4.95-5.05 (m IH, 6.75 (s, IH, 7.35 (dd, IH),
was adfe6lofudy, Kebing Shbtompethturt bilowMOSE. Spechiktiir 339 tHelllldwed to
drochloric acid, (140m ) was added to a sol ution
warm g}ar{l}_%\@ntgernp@r@];qr% a@(bg@ggegrf%}%hours The organic layer was separated, dried

(MG ity e SRl b o A Aihe ot A bl e

chromstograpby oasil@aige ksl ttingewiske ﬂﬁ%LEt@Afa)'rhexsndw(dﬁr% iacrdadidpein polarity
at ed t fl f

o 10053 e S Bl e B S yloppoldine

(5.09glr5‘§%§m ecahin046-229gRU §H? qo@ziﬁlofmﬁ "391?5' zi@N% %@Jsk{m QPI) 2.62

he mxture was extracted w
(s, 3H), BS 2vd Al bH)Jk‘l%@/éﬁK@)ﬂE#hBMéﬁ (om. IHFh@75 é@sulai),e7 3\‘r‘aédd 1H),

f Ilcagel eluting with
7.90 ((Pq?ﬁaéngg(#ﬁlégaﬂ MQQT@L h polarity to 5:95)
t Mﬁytﬁochlonc acid (140ml) was added to a solution of the S-N-tert-

ét@rret hyl pyr| d-3-yl)isoxazol - 5-yl ] pyrrolidine
butoxs(%rbg@yl o 2-mgty iy 3 yliksozazed> 1yl ryroliding . 45, 1$g5pmed in

methaﬁpb(’lidg?ﬂ.} 83? g% Wl’lré ggng%?%@%]b%?rﬁb%erﬁﬁﬁrg%@ for ‘Es gbn% %gq then heated

at refl{cfibr 8lbidprs. ENtenmpixéurd was concentrated by evaporation and adjusted to pH10-11

by the rsapg]ftlfc)g: g4§%\2ﬂq|rugéuss(s%c2{“&e l}ﬁxr;i'\fé Isoqut?onVI lllesr(r)li(x%rg Iwas CXU%(Red with

DCM, Rh‘ireé Mgﬁ@)ﬁ)’%rﬁi}h(@ g))ﬁtﬁ[e's %Iﬂd)\ﬂ:% Hy dVapdiifi6n. Ofhe residue was purified by
i chl or hyl

chroma{oggﬂphz oh sgicg Igahq:ln@r)gmth mednmel /(19@%@3 93 igureasinig, in polarity to

595) 3 g8t 2 5 CRhi VPV ERG- e P Byt 178 Abted! 6w
p_ectﬁglll ﬁmm 85Qn§BBD| 2 osm 1>8)(hﬁ IBH) (zzants) 3MR2. 4202 dmabHBAG7 (dd,

owed to cool and the
1H), 2v7(9l (éatﬂﬁ)eg 346(%%@ B?Oé%é&)e@ ﬁéfﬁd the. resi due was
triturated with Et QAc / nethanol / water, the product
collected by filtration to give the t|tIe compound
ExampleZDny, 20% NMR Spectrum 2.04-2.15 (m 3H), 2.19 (s,
34 : : olidia 64-3.71 (m
Aide 2- - ” p41-y 1] -methyl-1H-
raz@lﬁ-la(nﬁno 1mﬁ}n§@ (3 ”") 7. 29 (dd ”") 7.86 (d,
. 9.24 (s, IH), 11.62 (s, IH); Mss
Spavixruepi 3 Bidisilaro- qh%mt}@ldHeWrwai‘Myl@EumPWne (947meg,

3, 9mnboll)o§— PR zé?e@ﬁmg%& {shfi BS54 A0hGRY B, WsmiRSh and
N, N—dﬁsdbr@p}lléth?lﬁhﬁ)ﬁ@(fl}ﬁ dsﬁﬁqo(lhize%e/{ g)was heated at 80°C for 18

3amn05rretr?é% Hyrrazole 0. 53 , and
hours. SHef witegsHiiowed (o gopéan@th& tijes; rﬁn@v%bﬁoﬁva@sz&ﬁtpy The

residud@s triturated with BtOAc / methanol / water, the product collected by filtration to
give the title compound (170mg, 20%); NMR Spectrum 2.04-2.15 (m, 3H), 2.19 (s, 3H), 2.34-
2.42 (m, 1H), 2.58 (s, 3H), 3.64-3.71 (m, 1H), 3.70-3.78 (m, 1H), 5.44 (d, 1H), 6.01 (s, 1H),
6.38 (s, 1H), 6.60 (s, 1H), 7.29 (dd, 1H), 7.86 (d, 1H), 8.52 (d, 1H), 9.24 (s, 1H), 11.62 (s,
1H); Mass Spectrum 437[MH]+.

The 2,6-dichloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine starting material was

prepared as follows:-
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stirred at anbient tenperature for 18 hours. Water was
added and the resulting precipitate was col |l ected by
wo dobned3dvon washed with water and a smal |l anmouP€T/6GB2006/001195
met hanol, and dried to give 2, 6-dichloro-4-(5-nethyl-I
H pyrazol - 3-yl ami no) pyri¥d-dine (1.15g, 88% as a
colourless crystalline solid; NVR Spectrum 2.23 (s,
SAd)xmxﬁlr@c’lf 1, sﬁ-mwlpr&pyﬁﬁnﬂl&e (1.64,,5.40mab, .’Hanmso Slrhﬁthyl 1H-
% Mass Spectru m244%
yrrazelezoé g{%‘“{‘@"@h?@r@&w 6”@0%“} (3% m@d} P%EH?PIFC& mzama was
stirred alt m}ﬁﬂleﬁf B 5&51' SRS | Whate R ?5@3&‘&' and the resulting precipitate
am no)pyrimdine A mxture o
was co?lecthdi by (ﬁi—ltﬁatrmt\mshetilw@ﬁ WEEd;rI‘aylﬂ -alsmall amount of methanol, and dried to

ave 2 GG S UAT AL Che (OO o TP s ot

crystalﬁlﬁé'»%lml NMRWedtr@i g, zf:d, @Fﬁu 8N mﬂ)ev byl@nikner d. @5 a2 10,

) 1n xylene n) was heated at 130C under
11.9 (brist HidyMassSpectngn B iMI{]?he m xture was allowed to
cool and the volatiles renoved by evaporation. The
resi due was dissolved in ethyl acetate, washed with
ExampRtzr, dried (MgJSH) and the sol vent renoved by
tion. Tlge [eS| due vvas pur.l,fl ed b
s h D11 i

CRre il 1O HQTHI Y 1S4 = ! Wi ethayly methyl-1H-
I ound (286rrg, 7% NI\/R Spectrum

raz Zyla fiopykinfi 2.15 (s, 3H), 2.10 (s, 3H),

2A3121xﬁ1rddzf 2chlotdp, mﬁhﬁ84 Iﬁ-ﬁf&tl{yiﬂlHZIH)razcﬁ-Mﬂa(mho)pﬁ)nndme

(400mg'_§ 5 81%0]@&-Elzc[ii-(?ﬁquf)orépgﬁl-gl)éd)lsp l%—}}}k%hdmﬁ)%é%g,gémol) and

N N-dﬁ&)f'ré'l!) JetAaSineROHoniN. G%Jlﬂhﬂx'?lengl('ﬁ)nﬂ) was heated at 130°C under
3})&(2 chloro yr|d Srdﬁl)lsoxazol -yl'] pyrrolidine

nitrogeyt, @nh&ig)urﬁat“ém raixtwaswq@ peeet el ausl thewelatifesgemayedipy
(0).¢
evapoffipiY MR RE SRR ) et B R en diRpeson

and thé {6196 rerhdVeaMy) eviaPordBibr Tlﬁe?msl)iue Waepligied by ﬂﬁoﬁﬂtdgtaphp on
was then added to a solutio

silica gel elting S EIE S 19| sd v e Xigle e@mya'eﬂd( (2§omgndipy NMR Spectrum 2.05-
2.1 (mS8RRA 5 {Jgﬂ{?é . ‘éﬁ(%eiH)( 3rb)y. @Pgltq |39, ?%@@ 78 ﬁg }!iﬂ é_ﬁﬁr(ﬁ 1H),

was st ent t enper
6.05 (3711 ¥D,.6.20 (sa$Hh Ui Gl1IEed.52 ¢dd) i) v8.00 (B I‘]/H)y&iﬁ@édlll(ﬂf); &72 (s, 1H),

he_sol i d was col lected by filtration,
1152%&1]'5}% m%? i ed to g| ve

2 i
erl\ﬂ/ER@gS %é[??(?hd%ﬂ%‘ép%ﬁ&@ﬁm@b }ﬂ(?fg(lj Hfhle(sgeggﬂg ma?e%e@ was

preparbd-psfcglowg (dd, IH); Mass Spectrum 157 [M—|] +. Sodl um
2% fémal? %%W%rég}/lggéne%yd?oc%?g{?da ‘i mg, l Ut )1n )\w\{\e@%lﬂnﬂ) was

added dropwise to sodium hydroxide (708mg, 17mmol) in water (2ml). The resulting solution

was then added to a solution of 2-chloropyrid-3-ylcarboxaldehyde (1g, 7mmol) in ethanol
(7ml), water (7ml) and ice (15g). The mixture was stirred at ambient temperature for 18
hours. The mixture was neutralised to pH7 with 6M hydrochloric acid. The solid product was
collected by filtration, washed with water and dried to give 2-chloropyrid-3-ylcarboxaldehyde
oxime (800mg, 73%); NMR Spectrum 7.45 (dd, 1H), 8.18 (dd, 1H), 8.32 (s, 1H), 8.42 (dd,
1H); Mass Spectrum 157 [MH]+.

Sodium hypochlorite (5.3ml of a 13% aqueous solution) was added dropwise to a

vigorously stirred suspension of 2-chloropyrid-3-ylcarboxaldehyde oxime (800mg, 5.1mmol)
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vigorously stirred suspensi on of
2-chl or opyri d- 3-yl car boxal dehyde oxi ne (800ny,
WG 2@ared3yand PCT/GB2006/001195
S-N-tert-but oxycarbonyl - 2-et hynyl pyrrolidi ne (prepared
as described in Bull. SoM-Chim Fr. 1997, 134,
141-144 and J . Med. Chem 1994, 37, 4455-4463)

and S Nlte&&gﬂo@@arbﬂﬂjﬂl—?) eﬂhynmﬁréli’cﬁﬂé Qpr@iaréﬂmlﬂesﬁiﬁed 115 Bﬁll S&e Chim.
ture was al at_anb

Fr. 190k s GhloPE Pn- Madronrms. IS ar b 69 Guape Bl in DCM
(ZOmI)bzﬁ ABYERPOHLCOTHE %xﬁ?@wﬁ? §1'1<?W€r1 B4 drfn a‘?ﬂ E)‘rlg__t &%msnent

romat ography on si ut1ng
tempehgxaife (82@us0The solgliles “Eéré\ke@ce/eﬂ bgﬂemgomardmcamxdlthe residue punfied

o e b AR T MBS\ B 610 4 38
butoxy&:ﬁibo%l{b)@-%)&%r%ﬁyﬁdm yll}_f;fgoxagbl%oyﬂ;pﬁ&hﬁ{ﬁe }bﬁm% 3544/% NMR
_p_ec_tmmm%ﬂ 42I(H), 913, 15%5-28dm, BH)),, 2.2 s38%ped Lﬁﬁ@BGO[(M-ﬂlH) 3.43-

255 o (W o . B GBI PR Bhnapo s 10 s

Spectramy350i B Rzol - 5-yl ] pyrrolidine (1. Sg 4.3mmol ) in DCM
(10m ) and the mxture stirred for 3 days at anbi ent

t Ehp diabuyas adgedbtoayokitioneaf Slrert-bptsyxariopybvlabbiathlevppyrid-
r
90 55 SRS 367 AR o RO G e st fr
days asadbignt thyngennird eThoveltiilen waredreawlvedby ehpotdtion Bo¥theles due
dlssol\fegﬂﬁ\?\%%esrb %@%@%@gﬁetv&séﬁ%& d to §g4 6 1? Q?%ﬂ} A?Oe% Saallleyo%rs] ts.odlum

hydro&d@sdlﬁ’ﬂ&r?arﬁ@x%@c@& K@ -SeM. ) THROAAOk wWete Udrﬂl‘tﬂ)iéd Ql!n'eg (N&,SO,)
(93 87% ; Mass Spectrum 350 [ NH] +.

ng, anpl e
and thSS@VWEtrﬁm\;ﬁdzh}'r@a{)@a(lQn eegivg S5y 13-@- @ﬂwpmazbdllsﬂawap

Ylpynbhig e:%g%@"j‘%ys\%/ ¢ MRs SEU VPMBESL e (149 of a 2506

sol ution in nethanol, 6.4mol) was added to a m xture

Eﬁmﬁﬁéchl oro- 2-[2-{3-(2-net hyl pyrld 3- yI)|soxazoI 5-yl}p

pyrazolel-flEamndho [p¥wimidioed t he m xture was heat ed at 130C
The

d ' \ i rradi f
R tranahSi (ol o soRtghin BABARRY S HRELYwldedyo 2
mlxtur@\b@rsofs @Mbﬁﬁzi[m3«2%&%&@&3%@@& ned) gﬁmﬁgg-&%tlm&‘(s-

wat er The organi ¢ Tayer ‘was separat

methyl( lgsmazo&ﬁcylam@ommdme r(é4ﬁmg<$ Ibmnek) aportitanon(3nthand the

mixturrgev%gl %ﬁ&va f’ {&‘HAE& dmdert rﬂlc:%%\%g%%;rsaglgﬁ ﬁq?tlbg IlLTgnl;lJt%SrE%hg rrgxture was
allowed36 cbolind thtesl was tehibvied big@lvapdrition tBe siRie vehsPhartitldh@d between

fracti ons _containing product were combi ned,

EtOAG@Kwsier. afe BpielApow at separasaddiried<MaSEl) eid the solvent removed
by eva?ﬁfaﬂf)f’i‘t ‘fﬁ? AR Wis) HHJ 1&?1)2 ¥eq;e g%ﬂ?s%w ﬁtslﬁg %%fgéo%}nn eluting

resulting prec
with water / acetonitrile / TFA (95: 5 0.2 decreasmg in polarity to 0:100:0.2). The fractions

containing product were combined, concentrated by evaporation and basified with saturated
aqueous sodium hydrogen carbonate solution. The resulting precipitated product was
collected by filtration, washed with water and dried under vacuum to give the title compound
(70mg, 50%); NMR Spectrum 2.04-2.18(m, 3H), 2.18 (s, 3H), 2.37-2.44 (m, 1H), 2.60 (s,
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collected by filtration, washed with water and dried
under vacuumto give the title conpound (70ngy, 50%;
wWORM6SpBet rum 2. 04-2.18(m 3H), 2.18 (s, 3H), PCBGB2004401195
(m IH), 2.60 (s,3H), 3.70-3.78 (m 5H), 5.43 (d, IH),
5.76 (s, IH), 5.96 (s, -P#)y, 6.55 (s, IH, 7.28 (dd,
IH), 7.89 (d, IH), 852 (d, IH; Mss Spectrum 433
3H), 3’[/013[]73 (nE8E08.43 @, 1H), 5.76 (s, 1H), 5.96 (s, 1H), 6.55 (s, 1H), 7.28 (dd, 1H),

ri-1S-fl-CQuanopyri d-a-vDi azol -S-vUpyrrolidin-I-
7.89 (A 110, 8.5 s a5 et 4 Ty >

razol - 3-vl am no) pyri m di ne A m xt ure of

2- chl or o- 6- et hyl - 4- (5- net hyl - |

H pyrazol - 3-yl ami no) pyri n di ne (140ng, 0.62mmol),
Examlﬁz [3 (2 cyanopyrl d- 3-yl)isoxazol - 5-yl] pyrrol [ d| ne

m Xt ure was aI I ovvedto cool and the
M%’%I‘%‘%‘i ﬁnm_ﬁ% by evaporation. The residue was
mnnxmtadoft%fclrlemeﬁr-mﬂplﬂ‘r&sﬂé -HRh - Ldinyezal-Sydansioppyrimidine
el u er/ac trIe TEA (9
(140mG ool § 2.3 e SRRt S TP it TRne (B0

1.04mrAGH} AN, Mdlwo@mpgtetwy@mn@ Q@T’mmrj 1.460A60 M X AtRs(103h1), was heated

evaporation and basified wth saturated agqueous sqodi um
at 80°Chipalrl 8 Jerrse s omiztiee was allovent torrel anshe Wlﬁales removed by

evaporﬁv)\tlélognh té% ﬁge Q%Qg&ffﬁe&l‘@% e%Lé ﬁl‘giég ?J\Z/Pg)gluﬁérlrllll% % &k le’un‘ﬁl eluting

- with whitet | gceaaipide/TEA 1B0509,2 deefdasinifpEpent tom 0D: (]DZ} 2hd Practions
| containglr% Pr%g%@gﬂzf%r% %gxgagf[p{sg %inx?ezr%rflé%é(tfyﬁf’gggr%igﬁ gnscgl%as?fge’d(\yrgbb §aturated

15

20

aqueou@ sg@luﬁﬁ%ydr@en c@rb%?iat@:%oluhbﬁ » The RRQukid ’pféﬂitat&ﬁédd& was

Mass Spectrum 42
collect@l Ry ler&(tlZmCWaﬂh@@ y\mhd)v&ielydn)il dsiod alzldd:m@cwr}l by give lthediitirecompound

(130mgﬂé®7t) AR enhal 2BS P ER389235 (£ OehO%Ss (£ 3 >3 558 45 (m,

1H), 3691”3%3 t2HbUS<56X@cﬂflb9n5/95 (s21H$ 4.20 ghiay, erquﬂs) y7180i (@@, 1H),
xazol 5%)1 yrrolidine (1 28 3 67mmol ),

831(&;6)&8&%1 i Mass(Spegtrem 428 [ b), bis-palladiun(O
e RS IR e P B ke it v

prepar@ah follbwaet hyl anmoni um cyani de (574rrg, 3.68mmol) in
dry di oxane (20m ) was thoroughl ed
o i o i @%mxw%wl)r?ﬁ %%d R PR Vs PRES-

It (i I is-
| yl]pyrxglzi%/ﬁgl%sI ¢4 %@@33 ERALEH, & gpéﬂ)éﬁﬁldér(@ 8fg] n14t TR880, 21@ ialﬁzltﬁuérél(O) tris

25

30

e~m xture wa to cool and

dlbenzwiddneatam:e (134neg Hahohmahdl,i Whis(dipteaylphosphinajfesroceneddémg,
i tion. The filt
0.5l opp gefhelrSPiparumarhBh § M S RbRbH S Bhe D was

thorou@ﬂb‘d@@issé&ﬁ?k&?ga@d’ eRCaRMNHNIeBE1iABSvithasird e M@Shen the mixture
purifired by chromatography on silica gel eluting

was heated at reflux under nitrogen for 2 days. The mixture was allowed to cool and was
diluted with EtOAc / methanol and insoluble matter was removed by filtration. The filtrate
was washed with water and the organic layer separated, dried (MgSO4) and the solvent
removed by evaporation. The residue was purified by chromatography on silica gel eluting
with EtOAc / hexane (30:70) to give S-N-(tert-butoxycarbonyl)-2-[3~(2-cyanopyrid-3-

yl)isoxazol-5-yljpyrrolidine (578mg, 47%); NMR Spectrum 1.22-1.42 (m, 9H), 1.89-2.0 (m,
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with Et OAc / hexane (30:70) to give
S-N-(tert-butoxycarbonyl)-2-[3-(2-cyanopyrid- 3-

w@ kQosaadazol -5-yl ] pyrrolidine (578nmg, 47%; NMT/GB2006/001195
Spectrum 1.22-1.42 (m 9H), 1.89-2.0 (m3H), 2.23-2.39

(m IH), 3.37-3.43 (m 496 3.43-3.54 (m |H),
5.02-5.12 (m IH), 6.96 (s, IH, 7.89 (dd, IH), 8.38

3H), 2(23,2 39‘[)11;1 181)86 3743 i, 1IHFA4E13949) (nvash)aslded. 120(ma, 1H), 6.96 (s,
1H), 7§9|(r14t1é1)t86§1(@>x19®a8|§6ﬁ94 JHp_[3-(2- cyanopyrl d-
| |
TRk R SRR o '3 U Ir 8001 hopt INTRIS (- Yanopyrid-

3-ylisaxdzokitylfpgnpkdiat (FHmgl h &7xwmha} in BEMASHE) ami‘rm‘%enixblye stirred for 3

evapor ati on and e resi due dissolved in water
days atglueRIdemPLRLe ’&Q% ?ffla%wsr& r?laomwwpmapﬁn&ed/&he residue

dlssomatﬂ@%&rsml AR R%iE a8 9 Jugte@ib gm’o XLACARH a g@éohs sodium
The extracts were conbi'ned ed (Na2SO»4) and

hydromcﬂfescélcthneami exgnTiod dmb)DQMa %e@txtrmts wEtﬁecqnelsncm elnm@N a;804)

and th%%qlheélﬁ Seim(? eﬂé&l e?/ggérg pﬂge rggdgé wlasC Surgfe ed by cunromgtograpﬁy on
silica g%i dulisg GZthGHERSRY Y DdEM(Y B9y ® aemlz-qé-(zvdgg yifl3 91)1@,@xaz01 5-

250n‘g 63% ; Mass Spectrum 241 rVH anpl e
yl]PYﬂBhQ 25030g, @W@EM&&&@& Midkazol - 5-yl >pyrro| i din

-vll-4-(5-nmethyl-1g- pyrazol
vlam no) - 6- nor phol i nopyri m di ne A m xture of
Examie®- chl or o- 2- [ 2- { 3- (2 rrethyl pyrld 3-yl)isoxazol -5-yl}p
lidin-|-yl]- 4( -

. _ 1- avipy a7 1 ) . meglayl: JEES
Xlamlﬁd_’j @ﬁ@@&@l&ﬁ&g& 0. 436mm| ) and nor phol I ne (4n1)
wa eare under microwave irradiation for 2
hé umgstur hef Sr&cmpm M&: { %(lﬂw@mpmda&ofﬂ);lsoetazdt%ﬂ)wlrdildin-l-yl]-
ext r The acts
4 S TR B g PR & SEhe €15 ERE s 190me,

0.4360!86D \uad IJﬁNrpﬁMH*IEB) (4Hh1) Sbs et € 1R0TCT uGHerOhi@6w R adiation for 2
vacuumto give the title conpound (127ng, 60% ; NWR

hours. Jhhec myixfHie2 WP -alowsd (i coghf)diluged) githswatg) ext@c@vl yvigh EtOAc. The
. 5-2. 7

combn?ézp e)ft% o ?égsg’fg% %/l_t'}x %%?13 2(%1%888?(2%4)( a E%) ?&g&g 8\%moved by

evapm(etﬂﬁh aich)he ﬁoaﬁct((ﬁledldﬂ)ier BaclBm( 19, givdfhe Iﬁtlé550r£1§0unld|'0127mg, 60%);

NMR gt 208 263 (o500, el G £l es 0 P2 TR 3692-3.40

(m, 4}% 4-403. 92’%0%9?3'55'31‘ J/0 (g, 41D, 3,68-3.70 (n, 2H), 238 (dd) 1H), 5.78 (s,

- pyrazol -3-yl am no) - 2- {37 (2- met hoxypyri
1H), 5&9((15 B), 6135y(s+ B, di28- (ﬂd,vHi)671’$ﬂr(fi<ﬂ1dlfDn8{@5gs,|ﬁﬂ)| RS2Ad, lH) 11.40

s, 1Hﬁ&y§;@%§§%mf 024[ (25{ gyc(:lzopr opy! -

nmet hoxypyri d- 3-yl )i soxazol -5-yl }pyrrolidin-l-yl]pyrim
di ne (Exanpl e 269 of
Example 9

Disoxazol-5-

yllpyrrolidin-1-yl]-6-morpholinopyrimidine

A mixture of S-6-chloro-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-{3-(2-
methoxypyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]pyrimidine (Example 269 of
W02005/040159) (200mg, 0.45mmol) and morpholine (3ml) were treated as described in
Example 8 to give the title compound (175mg, 74%); NMR Spectrum 0.65 (s, 2H), 0.86 (s,
2H), 1.78-1.85 (m, 1H), 2.00-2.12 (m, 3H), 2.31-2.40 (m, 1H), 3.31-3.41 (m, 4H), 3.54-3.61
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WO2005/ 040159) (200ng, O.45mmmol) and nor pholine (3m)
were treated as described in Exanple 8 to give the
wWo 2adbaogonpound (175ng, 74% ; NVR Spectrum 0. 6BCT/€B2006/001195
2H), 0.86 (s, 2H), 1.78-1.85 (m IH), 2.00-2.12 (m
3H), 2.31-2.40 (m IH) - 9331341(m 4H) ,
3.54-3.61(m 4H), 3.68-3.75 (m 2H), 3.96 (s, 3H),
(m, 45D, 3168-845 (nPH),3.9@B(s( 3H),I340 (d5 183 & (s} H), 52466, (H), 6.60 (s, 1H),

7.08 (ol 10, B0 anE, 879, T S35 M Sobeiram B0 (el

S-2-r2-{3-(2-nmet hoxypyrid-3-vl)isoxazol -5-vl>pyrrolidi
n-1-vll-4-(5-methyl -l -pyrazol - 3-
Exampledfli no- 6- nor phol nopyri m di ne A m xture of

isogazal e RO din Vi A- BRRRAN P Yvazol.3-

ylamind-6X¥icphblisoprafidage Pyri m dine (190ng, 0.43mmol) and
nor phol 1 ne was heated at 120C under m crowav

i .nazgﬁum ¢foST$5fcblo)rQ%[@u%3s(2 TNRROKYBMridr T Yhisex aaol-dwd bpxr@hdm 1-y1]-

4-(5- m%&l&LiH%I ?%l ﬁ%&lﬁms Xglr%fhtgﬁ r}ulﬁof':)gr 1 dnégﬂﬁohne (4ml)

was hedabdal28QPD° @t dégi s owsrenirradeition edr bmoammheamxmem allowed to

t he product dried under vacuumto give the ti
cool, difpiasbith Yatess racsd gl N Asp okhe SATRD extrags (“??fe Bjaghed with

water, %nl@ (N%E;S(ﬁz'%nd %@Qol?en‘merﬁmedl lﬂ) eva%o?h%oﬁ -4l tﬁénpr(fdﬂ)ct dried under
vacuurﬁ td@\(edhe kit coﬁxpalinc( @,63mg) 77%) QM@ @2(]@ (m 3H), 2.18

o | D 0o, gy M o T gy B 3 29

3H), saonCiﬂ)oseo%s [121){@9925 mﬂ)h@wpsmﬂd B1yldd, 39¥3Z 05 (H1W)}8.28 (d,

yrrolidin
1H), Sﬁzrﬁyrﬁlﬁoil‘?ﬁgﬁl élﬂ j 43[11\’511?11# ng material was
pffgeogr ﬁ? §§18§ozb'( Qﬁx‘ﬁ?tm)ﬁgplﬂlﬁﬁ—ﬁ;l)lsoxazol 5-yl}pyrrolidin-1-yl}-4-(5-

methylFt B3y eazol- 33,/1@Iuan)plyﬁhﬁmme @nadirfganﬁteﬁﬂpwsqﬂemecumnohed
in Method 29 of WO2005/040159) (414ny,

A puityrg of HpdidigreA-(msth Al i Roe3zel éryl q)@g‘jrp@pqedpﬁ@ared as
descrﬂs(ég 613 %:@tﬁ?d Q%Tcr)g ﬁ’)§990§9§40 139 J Q% % %P%&?lmg[;@-(?ﬁg&ﬁgﬁypynd_g_

DI PEA
yl)isoxbzdleScghpyrralitird Xprepareti east @dscaibed i@ Mithdd Gdo of SWORHE5/040159)

(460m g'y g{‘;;g%é)rw%f’q BIPEASE 75 Dl 3B it H‘”]} vl t(hb&f‘) WETRMED at s0°C

for 18GHLATRTRY hARMYe Qs JU1bWea td @bolez{nﬁtthe g/omtﬂé& removed by evaporation.
Et OAc/ hexanes (0:100 increasing in polari % to 45:55)

The residugyivae petiféed b ¢haomeinssaphs 0@3v15>@ggel dlgtime t@g’ééhqxams (0:100

1ncreaséné)§1 éol%ty(tm 45:‘)’{%) to§1§eg t{e ﬁtleg{::%mp% i??%rﬁé 49?%;) @{R Spectrum

2.04- 2gsl(gi H)(;];) 1?2@1@; gsx% 52 B%Q 4|a @5 1(515),1 3;3 b2iB, 79|7(nQ7z}£)delggl(ﬁ)3H) 5.45 (dd,
1H), 6{04s, mg.@"&émg&@ 1@5?@.@7 (g, g%ﬁj %1&)@, 1H1); 8.25 §(§’,’1H), 9.18 (s,
1H), 11.60 (s, 1H).); Mass Spectrum 453 [MH]+.

Example 11
S-6-Chloro-2-[2-{3-(2-cyanopyrid-3-yDisoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-1H-

pvrazol-3-ylamino)pvrimidine

A mixture of 2,6-dichloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (prepared as
described in Method 29 of W02005/040159) (574mg, 2.36mmol), S-2-[3-(2-cyanopyrid-3-
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S-
-Chloro-Z-ri-Ofl-cvanopyrid-S-vDi soxazol - S-vUpyrrolid
WO 200AYd3D7 - f S- net hyl - npyrazol - 3-yl am no) pyr i nPdi/G82086/001195
m xture of 2, 6-dichloro-4-(5-nethyl-|
H pyrazol - 3-yl am no) pyr-98€i ne (prepared as descri bed
in Method 29 of WOR005/040159) (574ny, 2.36mol),
y)isox@z@l=3-3t p Aralidaneo ptepaleday | JebGibedzial Eﬁa‘.ﬂ)‘{bl}:prQGQVmQJ Bﬁmmol) and
ared_as descrlbed in Exanple 7)

DIPEA R SBiipies Smrsdnm - TexsaatolTpah wes Hmﬁoat"?q@nfgr Wgburs. The
mixtngg\Q‘iﬁ 6911635 oﬁg)cccf anngchQ %Ea?ﬂese%ﬁg) t18111| %dregl‘aue was

e Vo atiles renov por
dissolvedsn dyE@Masthaind saskheadwith vixGid, dnedh QN@BOmmtbdle\mN&nt removed by

dri e Na2SQ4). .a sol vent. r enmov
evaP"féU%\‘boiré?u LSap uégrh‘ﬁasr é’é‘%lgﬁ‘gd%ﬁﬁ atpgraghyyon st lca §e1 eluting with

EtOAGXAR®R! @Sr%pﬁ&eﬁﬁn% i pBBrigEko 8b¥hY RY giWetiBe title o compound (380mg,
Et OAc/ hexanes 5 increasing in polarlty : 50)

36%); t NMR\¥pertremt 3. @6 &.16 omp otk 2 138GgH) 38992 4MM=0.SpE L5 t3.64r8.75 (m,

2H), 539%6) gﬂ)}%(ﬁ ;@ %1&@1%13 %{:;g 1D 8%@1 1&&}‘ 8.25%qd, 11D, 8.81

(s, 1H)(,9 17|(k!)],H)§1860(§,1HI)|'Mas§S detfuidel 448 A8, 29 (dd, IH),
(s, ITH), 9.17 (s, | 11.60 (s, IH); Mass
Spect rum 448 [ VH +. Exanpl e 12

r2-| 3- (2- Cvanopyri d- 3-yl )i soxazol - 5- vUpyrrol i di n-1
ELa“ﬁ%-a?w (5-net hyl - | £ f - pyrazol - 3-

S-2-[2¥{Ba@2i Gyanopynidr B hbisoxemolSiviimirnelidin - Wl]-dr(§-méthyl-1H-pyrazol-3-
. S- 6- chl 0{101; 2-[ 2.- 3 (2-cyanopyri d- 3-yl)isoxazol -5-yl } py
lami met hyl - |
Ha RMix@&0 lof 3 wcﬁl’(’ﬁ}d'l@)[@}{‘f&l(@l hiSHykiko ’so&zﬁml}ll Ypy2dfldin-1-y1]-4- .

nor phol i ne (4m heat ed at 12CD under m'crowave
(5-methyk bﬂrmathfydnannzo}paungdmﬂ(é 80ingt OAmme} and Inpewphioling (4ml) was

CQOl odi |l Ut ed. Wi t h wat ed
neated daneE it Pii N caPatnoR oy AFbRS.BAE Rt B Pifaggo cool
diluted withowitBe ek@hotenvitheliD/es] T RvaRi@&HtRRs Wie wahedweth water,
urified by reverse phase HPLC using a C18 col umm

dried (&a azﬁ 54)@%%%8%& femovgd dysypperptien. | Thergsidue wae pgrified by reverse
phase ﬁ?ﬂlel?s‘?ﬂ%:gCh@c@mn? (elddh gtv%tl’?’ Qrade ?/ 9%6%%}11%5—5 e FAQ‘?é t30 :0.2 decreasing

conta concen y evapor a
in polhdtyi foi 3@1701001) Bedtions hgtdmﬁggnpman&towabecmématm byTeh/aporatlon
preC| i tat roduct was collected by filtratjon

basifiely gy R RS REGH Ry selutiore The PECIEUHERR uf%%@coﬂected by
f11trat1§19 ﬁd dﬁ%u§%@ %%Hfﬂl fo gﬁle%helﬁtlé %mgwnd (%Oﬁlé Q@% 3WMR Spectrum

2.06- 24114) (m BBR 23178(3 BH), 285-2.45, ¢4, IHI) 3I32}3 4% (78 4@9, 315553 62 (m, 4H),

s 35t S P g . T8 oAl By Pk .

(dd, 11Vidlse, (s B Blisa (431H); Mass Spectrum 499 [MH]+.
S-2-r2-{3-(2-Chl oropyrid-3-yl)isoxazol-5-vl>pyrrolidin

-1 -vn- 4 (5-methyl-mp g razol - 3-
Example 13
S-2-]2-{3~(2-Chloropyrid-3-yDisoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine

A mixture of 2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (prepared as
described in Method 26 of W02005/040159) (196mg, 0.93mmol), S-2-[3-(2-chloropyrid-3-
ylisoxazol-5-yl]pyrrolidine (prepared as described in Example 5) (350mg, 1.4mmol) and
DIPEA (0.43ml, 2.3mmol) in 1-hexanol (10ml) was heated at 130°C for 18 hours. The
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yl ammo) pyri m dine A m xture of 2-chl oro-4-(5-nethyl-|
H pyrazol - 3-yl am no) pyri m di ne (prepared as descri bed
WO poobiodsot 26 of WO2005/ 040159) (196ng, 0. 93nmBLY/GB2006/001195
S-2-[3-(2-chlororyrid-3- yl)isoxazol -5-yl]pyrrolidine
(prepared as descri bed |9ﬁ-Exan'pI e 5) (350ng, 1.4nmol)
and DI PEA (0.43m, 2.3mmmol) in 1-hexanol (10m) was
mixturé ewdseallatedl R0J amd e holutdes Enesvied thy evapesatiah| @hededidue was

N R T e T
polant? lth b B? Phi Bugﬁ@ﬁﬂoﬁﬁ&m‘iﬁu&ég@ wWithi &Hér%ﬁ'c@ﬂedtéﬂ by filtration to

lari The purified product was triturated
give thm tithe emmp@urainGSamlgl 8¢%oysd NIMRf Spectrami 8192t 14 ime 3Hhe2.18 (s, 3H),

2,342, (1 bl mg%ggsdﬂ &3%@ IS kﬂ%ﬁﬁ? 1&#”%%92% #3860 (s, 150,
7.52 (c(cITIl}EHW 825(d45H§ ds.o$ ki1, 118), &5 g, le‘DS 86 (291}()8 ,11 Isbi)(s 1H); Mass
IH), 7.52 (dd, TH), 7.82 I'H), 8 (d
_r&c_tr_lmym +d, IH), 8.84 (s, IH), 1150(3 IH) VBSS
Spectrum 423 [WH +. Exanple 14
S-2-r2-{3-(2-Met hyl am nopyri d-3-yl)isoxazol -5-vl>pyrro
Exampled#n- | -yl | - 4- (5-net hvl - | Hpyr azol -

raz&l@!" gﬂ{,ﬁ ﬁnqg ribed in I\/Et hod 26 of005/ 040159)
. S-2-[3-(2-
rstinjAtansi nbEyehilerodt-(A-inetyk abepyrzop3} pymino)ptimidine (prepared as

descritipdy 9" MeiEO8 Sl Wrodp S oopEE gasste). S

methyl@lr%ﬁdﬂyﬁd%?l)@bi&ﬂﬁﬁ-yl]Eyﬁ&(ﬂm@l’(QZ(mﬁgr adrOnbly @d>OIPEA (0.42ml,
i sol ute SCX-2 ion exchange col unmm. The col unn was

2. Ammeihinddhegianel GBmharas he@@d@F L@ Gy 18dgursaThe nxignfeotigspllowed to
cool arﬁ%ﬁ)&% ﬁtg %%g 1&1&%& )1/$n ex%hﬁﬁ%tctoﬂﬁnﬁ r gg‘%‘ﬁ lumI Q\?aa eluted with

es wer enoved evaporation an
metharlrio felhad any r@hfrﬂﬁafoﬂgwa@rby ™1 meﬂhaﬁcalogahnﬁhmtuorrgum thdﬂ product.

Et QAc/ nmet hanol (100: 0 increasing in pol ari
The vqlgiilgs Werg Ff‘én(t"uefllbé’ DERYSHPR) 2pd HeniFs! swnflﬁﬂ/&Y%&wa&aaphy on
silica %el Qﬁm%g %tﬂ}_&lO&éﬂnet}%nglo(l?Q :0 1§5}_1I)Q3asn% ﬁ?p@la&% t%@ﬂ j)E% give the title
compoﬁnd:ﬂi’q(lmg 18%); BIMIS Spsctrinkl)2.0262.86 (frs ,3H)HP,206(s,63H), ?d32-2.41 (m,

1D, 30800, iy 365753 (b vl s T sg it 1n0; 54 b daa s I e

1H), 642644, MH*JI678T§161H) 7.20 (s, 1H), 7.89 (dd, 2H), 8.17 dd 1H) 890ﬁ , 1H), 11.55
| am nopyrl d-3-yl)i soxazol - ] pyrrolidm

(s IH)eMﬁ_%L%m(mgsmé Mdll-was prepared as foIIovvs - A
SR SRR peylep et Y sor ot S RYBPHADe cting pyiegil v
preparek azfollows:-

A mixture of = S-N-(tert-butoxycarbonyl)-2-[3-(2-chloropyrid-3-yl)isoxazol-5-
yl]pyrrolidine (prepared as described in Example 5) (4.0g, 11.5mmol) and methylamine (16ml
of a 2M solution in THF) was heated at 145°C in a sealed vessel, under microwave irradiation
for 10 hours. The mixture was allowed to cool and the volatiles removed by evaporation. The
residue was dissolved in DCM, washed with water, dried (Na;SO,) and the solvent removed
by evaporation to give S-N-(tert-butoxycarbonyl)-2-[3-(2-methylaminopyrid-3-yl)isoxazol-5-
yllpyrrolidine (3.0g, 76%) as an oil; NMR Spectrum 1.20-1.42 (m, 9H), 1.88-2.01 (m, 3H),
2.22-2.35 (m, 1H), 3.00 (d, 3H), 3.32-3.42 (m, 1H), 3.44-3.53 (m, 1H), 4.93-5.05 (m, 1H),
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yl ] pyrrolidine (prepared as described in Exanple 5)
(4. g, 11.5mmol) and nethylam ne (16m of a 2M
wa@lodtidgsn7 i n THF) was heated at 145C i n a seal BAI/GB2006/001195
vessel , under mcrowave irradiation for 10 hours. The
m xture was allowed to-d80F and the volatiles renoved
by evaporation. The residue was dissolved in DCM
6.67 (AR IMBDA6 YiITH0 Mah eTH), dr3ced, (M9.26508 ) d.arH), B8 &hI1¥eNMass Spectrum
renmoved by evaporation to give S
345 [Miber t - but oxycar bonyl ) - 2- [ 3- (2- met hyl ami nopyri d-3-yl )i

SpectZ ?Lgnn?q é\%}k mé&g&]( Q)I %5"%‘&8‘8 %6(?11\’6@3@2}_53@0%%) -2-[3-(2-

methylhrrﬁﬂap’&nﬂ& yinisoxadp]-531prrolidin@ Kp.0g3 832a1801 Zin (DCM KhQml) and the

mixturg ggre% (5ﬁ ég:holu;;g ‘at -/angéen(? Ot%%pé‘)%ur!gl_l)ogg% 3\1701{; ag ’ V\g_% gemoved by
evapo&gon b the Mo dueEGIVHT 34Rr [TV a'hueJLFsAnﬁm\Qas W@%lst@g 4epH10-11

to a solution of S-iV-(tert-butoxycarbonyl)
with 4ﬁ@t h}ueam sasivymi hg:dsonyde sadwikar aid Sxtyaciedywito IDEhn eTl(ese)(Dgicts were

combnﬁ dun@x)egt (Ig%ch ‘1? ﬂi‘s og{/]e%lt értc]r%?g]%a( \szlr gy%toga{tlro\}beto give § 2-[3-(2-
methyIa@rHﬁMﬁﬂlxdtBLyHi\é@ﬂ&bBSl}ﬁD]’pyﬁﬁﬂdlh@ 6(116eg| d@%) di m \@dcmﬁn 1.70-1.84
The aqueous m xt ur ust e

(m, 3I'®i t2r984%)¢/§ S8uéBds2. §3@rﬂ§nﬁm}y%i)o%r9§egds§mﬁ‘éh (%le) 665 (dd, 1H),
T mbi ned, dried
6.94 (s?@?c&%egl é}np%e 50?8 gﬁf rem)ve@ by ):vggorlatn%n tgl °

give S-2-[3-(2- -
t.hyl am nopyri d- 3-yl )i soxazol -5-yl ] pyrrolidine
E—anm =819, 76%: NWR Spectrum 1.70-1.84 (m 3H),

S-6-M§ﬂ§f?—‘22[2 PRol{d¥n-1
ﬂm@mbﬁﬂmm&mﬂmﬂ 8. 18’(dd s Examole 15

S@Spyw’?’té@f” d|°ﬁ |22 tﬁ(’goz@rmt 4 ‘ﬁ{g no%{ Ihql-g’erzc)l 33 ér?nzn%gpymmdme

(ZOOmEPW@Bﬁimcﬁ) yS@num@)mmymrﬂM@na—mpﬁsumops -yl]pyrrolidine (prepared
C Ioronethgn 5- net hyl -

as despribsgy @z&mlyllé (%Qf)r@g;rlu 2ﬁnewﬂﬁlé ndJOREA (34vegnéprpmol) in xylene
(10mlﬁ>v§s %ghtédzat fglnl @R&%E g‘hg’ n}{g&es&?ééq \3'&% %Oéé)gy Eu{cp hE (\i'olatﬂes

reparéed as descri
removid By mv@dratamﬂ M?Mldlﬁékﬁmmurﬂwﬁmm})romtogydphy &n(s.’lﬁ)mﬂ gdel eluting

with é&ﬁﬁ,&%&ﬁ% 0‘253 glg%gat%hgl&o Bgﬁhfyeéo q@ﬂgbe@ %Sye Wﬁe title compound
(195m%\é?0 D5 akivR snI&%‘urh%ffiy@o \Q@sm[wz foed 3b1>5 2.19 (s, 3H), 2.32-2.40 (m,

met ogr aphy on silica uting
1H), 33404k BB x 3.08<53.7126m.7 BH), rﬁc?le&&) g, |1H)p@Hér(dI VY, .00 :18Y), 6.19 (s,

1H), 6% @ Fqg'%'jﬁ 3%—*[) O g) (71365@21@ %ﬁ(lg (B‘mfﬁpﬁ%r@”fﬂ) 115

(slH)’%leﬁss?s trﬁm43bg\4}ﬁ 04(d 3H), 3.65-3.71 (m IH,
, 5.45 (d, IH, 6.0 (s, IH, 6.19 (s,
IH) 662(dd IH), 6.78 (s, IH), 7.20 (s, IH, 7.88

EX&mEﬁ’lé H)’ 8. 17 (dd’ I H)’ 8.70 (S’ I H)a 11.5

S-2-[2-{3-(2-Methylpyrid-3-yDisoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-1H-pyrazol-3-

ylamino)pyrimidine

A mixture of 2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (prepared as
described in Method 26 of W02005/040159) (200mg, 0.96mmol), S-2-[3-(2-methylpyrid-3-
yl)isoxazol-5-yl]pyrrolidine (prepared as described in Example 3) (328mg, 1.4mmol) and
DIPEA (0.42ml, 2.4mmol) in 1-hexanol (10ml) was heated at 150°C for 18 hours. The
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(s, IH); Mass Spectrum 430 [ MH -. Exanple 16
S-2-r2-{3-(2-Met hyl pyrid-3-vl)isoxazol -5-yl >Pyrrolidin
WO beosneese1 5- net hyl - | g- pyrazol - 3- yl am no) pyr i nPdi/a82086/001195
m xture of 2-chloro-4-(5-nethyl-I|
H- pyr azol - 3-yl am no) pyr1¢lidi ne (prepared as descri bed
in Method 26 of WOR005/040159) (200ngy, 0.96mmol),
mixtur&was hiBowedt torbblydndypougedenty b 508 dschre ISC- lidrpgrchahgediohemn. The

BN TR SR TN .
to elutd ﬁﬁtﬁgdﬁi +RO Qol‘aﬁl'es 18t Qéiﬁéved-'ﬁ}ﬁé'ﬂaﬁ&éﬁgn WAS R ﬂegi\ﬁﬁéi pluSfied by

cool oured onto a 50g Isol’'ute” SCX-2 ion exchange
chromatography. oﬁrlsuélca @kl ﬂlmtmgsmﬁi bBtQAc/methanak { IWQHbIncregsiag in epolaﬂty to

055 i B S U B Y L B BRI o v e

title coRMRRAA D30, 3G, )t hm/neggg&ﬁn@ wrosta.ed (Ry 38y @mt(@m@pum 2.45

on silica eI el'uting Et QAc/ met hanol

(n, TH)2 & 453D, O 65 Goloclin Ly 3,765 8) (mTH. ks @ 3t éH) ORI AFD, 6.30

t r t | t
c g RO T B OO R AR
Mass SheOburd 408 [NFRI]-3H), 2. 18 (s, 3H), 2.32-2.45 (m IH,
2.58 (s, 3H), 3.65-3.72 (m IH), 3.73-3.80 (m IH,
5.45 (d, IH), 6.06 (s, IH), 6.30 (s, IH, 6.55 (s,
7.80 (dd, IH), 7.87 (dd, 2H), 8.50 (dd, IH), 8.89
Lsam ltbwl H, 11.53 (s IH); Mass Spectrum 401 [ M H] -
-6-12M@k@tﬂ6fx}1 )-2-[2-{3- (z-methvlpvrld 3-yDisoxazol-5- vl}mrohdm— -yl]-4-(5-
methvE1EL 2r th et ox¥ r24{ (35(2 met hyl pyri d- 3-vni soxa

n&jdiith Hyﬁﬁd@{/ﬂ@%@ 2Bind WaY R3ded b di-ARthSdétHmdA Y G0hDend the

(I'1Omg, 2. 3mmol ) was added to 2-nmet hoxyet hanol (20nl)
mixturg s sheedior tlQrmainwies vehilerbests usged) withinHinzes. WH- 1%@12@ {3-(2-

R e o R e e e s B

ylannr@bﬂwmlﬂmﬁ(ﬂ)épaé@ bs aescyibaiﬂm]E))amyplb #) (BOOﬁlg( Or%nmﬂdﬁwasadded and
scribed In 0. 46nmmo| ) was

dde
the nm&"i‘ﬂi? hegiedrat X2 Femr?ess@@é stsell cnvﬁogag%maébat\?QM S hours. The
mixturd W ra]llp%&li T \kfﬁﬁr &tlitad | Wgﬁ Weldr d_%xE‘Qé’[E& w1t_ﬁhf9cdﬂcx ttHeextracts
was al [ owe was di | W t

to cool, ute wat er and
were coxtbiredi édedv(N#SELDAd thEhelesut remeedvisr evapordtionedihe residue was

purifiogihy’ Peba G Y Puriifd 80 By LRt LRy e Y riasing in

polantS}Qb 98! 10h kd giveithe tiflk GORH ﬁ?f(ﬁ(ﬁné BOvAO NIK S@tﬂlﬂl 12004-2.18 (m,
polarity to 90:10) to glve t he t|tIe conpound

3H), 23¢%s; 3HVR.Bp4b r(m?nli’l)o 58 (3. BB 23Hp, 3H).1B5Y &, &ﬁpsl) 67-3.80 (m,
2H), 4?%8’(2,%;),’4?%6 g&,_@“‘ggﬂ% 8h75.08', 118, 638 (£ 1E8 20 %I, 7.07 @

1H), 8.50 (d, 1H), 8.61 (s, 1H), 11.49 (s, 1H); Mass Spectrum 477 [MH]+.

Example 18 :
S-6-Chloro-2-[2-{3-(3-ethylpyrazin-2-yl)isoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-1H-

pyrazol-3-ylamino)pyrimidine

A mixture of 2,6-dichloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (prepared as
described in Method 29 of W02005/040159) (721mg, 2.95mmol), S-2-[3-(3-ethylpyrazin-2-
yDisoxazol-5-yl]pyrrolidine (790mg, 3.25mmol) and zinc (II)acetate (540mg, 2.9mmol) in

isopropanol (20ml) was heated at reflux for 18 hours. The mixture was allowed to cool and
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2H), 4.28 (t, 2H), 5.40 (d, IH, 5.78 (s, IH, 5.99

(s, IH, 6.58 (s, IH), 7.29 (dd, IH), 7.87 (d, IH),
w@286/106397 1 H), 8.61 (s, IH), 11.49 (s, |H); MiBGI/GB2006/001195

Spectrum 477 [IVH +. Exanple 18

S- 6-Chl oro- 2-r2-1 3-(3- el®F+-pyrazi n- 2-yl )i soxazol - 5-yl >

pyrrolidin-1-vn-4-(5-nmethyl-l Hrpyrazol -

the voBtildsaioRe® i dvagbragory MWwitdf &vadfadded to the residue and the mixture
2, 6-di chl oro-4-(5-nethyl -|

basifiedy vl sodpmarigregen ﬁ@l;bﬁwqenﬁowtwa (The aparuee was eglacied wéld EtOAC,

the ext@&ﬁwge ét%ﬁlg? IS 4 agfl)géugél ks |Vseé1§ ge;'lg@eg %y%]ﬁlgé&lfl%?n The residue

was pyrifedngy cBroZEamgIhphyamd sﬂicacgeq lelytagetah @tOMﬂmfgane (60 40) and the

purifief FrOcEt LR TiTe ARTaPe g R e DB ALaRH<E. to 81 Biatiiseeompound
(583mg Ohod):| RRIR SPRNERith IV 68V 8P YABIEHN oYL £7 (IWa§H§d§|§®| 2 (m, 1H),

he residue and the m xture basified w th sodium
3.07-30Y dro @&h), 380 Bd1Talne 19DL B7R6h84 Thelld), 54l @, WHS, B33 (adtledo.73 (s,

t he t , | ed. (N M), .and

1m0, 835 B JHTeRe7 bt B S VAot SrhE kT 375 uEm 452
[MHJ+puri fied by chromatography on silica gel eluting with

Et OAc/ hexane (60: 40) and thelofu“ fied product

tFher Sr2dBdd-oili wrh@&é&mé)lmze 13/8@111@@14596 ftating Mateial pies

title conmpound (583ng, 44%; NWMR Spectrum

prepar‘ﬁﬂé{gf kg‘gi (m 3H), 2.04-2.23 (m 3H), 2.32-2.41 (m

| A) mixBur® 7of 2- ilnEtl(yh:B eZHrj)lpyrazﬁe «(32.83g,( 1§3nirhbl), letdad. Bdxide (30g,

( [ 5.40 88
270m1@0%,8a dlaqu}acecgls(sepﬂps(?)Og)_Dm déox—p@e (}Z%SOqﬂp_Dwasllieageii}_%tlregyx for 18
hours. (T‘Ee fnh'ﬂture'\@a?ssallg%e% e4ed thivEbita m-'ﬂeﬁal removed by filtration through

2-[3-(3-ethyl pyrazin-2-yl)isoxazol -5-yl ] pyrrolidi ne

dlatomcwmemgh ndthe fiitet padawaqowesghad ev:itlameiﬂa@n¢l@wseralﬁt1ms<angirtbe volatiles

remov@, R BRPTESL BLE PRORIBPTaiay JPa: BbBofas purified by
chrom@t@éﬁa?w 3RO kilich T%ll Grane chbap \)Vltbi\/aﬁtdmﬁléﬂanéﬁ (0abb Ucreasing in
e

8 hours. m xture was all owed to cool and the
polamydpﬂ@rfiﬁhtcegw&l 3—p@brtnyé@1rwy21cmbpxﬁd¢fmqlet(ﬁr0@udﬂ%) NMR Spectrum

t shed with
1.22 (t ﬁ%anol ralg(? 1r¥§é1§ ]%ie? @@'?g}(\?ﬁe "renpved from
mso?nmgl csbfeﬁ)d{]um hy&tomdey(ﬁew@pmlalemn 1nT\:Gaef €ingly evagesided to a
urified by chromataography on _sili age tin
soluti B YHE A eSS 20 SaPEPcT e ( i The mixture was
cooledp‘?ljl az{d t1é’e kP a8a) thef a8 carefullg 1o a_solution of 3-ethylpyrazine-2-
| pyrazi ne- 2- car boxal dehyd 3.0g, 129%; NWR
carboxsbbhydeuﬁﬁ 15g22510t01)3hip, MmNk of ql;haﬁ¢])(85181)7®a(es ,(85411&1) and ice (80g).
8.80 (s, IH, 10..10 s IH. A | uti on
The st otk el samvion: mmaie £ GER Sehty RSt o prr with
6M hﬁcﬁo@ﬂ&i’& lakidon TRk ﬁM@ﬁl@thﬁﬁbﬁ&nﬁﬁt@ﬂ%hE%ﬁo@eﬂmﬁﬁalﬁﬁﬂie resulting

50mmol ) in water (15m ). The m xture ‘was
precipitated product collected by filtration. The product was washed with water and dried

under vacuum to give 3-ethylpyrazine-2-carboxaldehyde oxime (2.3g, 34%); NMR Spectrum
1.20 (t, 3H), 3.05 (q, 2H), 8.25 (s, 1H), 8.52 (s, 2H), 11.89 (s, 1H); Mass Spectrum 152
[MH]+.

Sodium hypochlorite (6.87ml of a 13% solution of in water, 12mmol) was added to

solution of S-N-tertbutoxycarbonyl-2-ethynylpyrrolidine (prepared as described in Bull. Soc.
Chim. Fr. 1997, 134, 141-144 and J. Med. Chem. 1994, 37, 4455-4463) (1.94g, 10mmol) and
3-ethylpyrazine-2-carboxaldehyde oxime (1g, 6.6mmol) in DCM (50ml) at 0°C. The mixture
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cooled in an ice bath and then added carefully to a
sol ution of 3-ethyl pyrazi ne-2- carboxal dehyde (6. 15g,
wa 20009307 n a m xture of ethanol (85m ), waterP(BEBR)06/001195
and ice (80g). The m xture was stirred at anbi ent
tenperature for 18 houf$0Bnd then neutralised to pH7
with 6M hydrochloric acid. The m xture was
was allo0Re entwaained dibieitagapabiueNadnstirtdiefor 68 HolitsngThe DCM layer was
preC|p|tated product collected by filtration. The
separaigf.oifdt (NRaSOneakile wplvantaamered i cwnosionn dis residue ires purified

by chr@ﬁ%@é&% ogltosj(i;lfgétaf%e?n %ﬁingg %@EEE%%&%Q%%X?%WGZ(W% 51%538 20:80) to
give  (SSN-(terb-butBx Farimyl)ZH3-(31dth RS yagin-2-4)isokdrs SSplpytlidine  (1.3g,

57%); YR Svetin (PO, T a0e Ghaen 23 2R m b A-15 (@

2H), 3.33- 3'41e(nt1 b0 WG, ’5’9{1%' 19y, gtdSY(Hi/'l@iIé{ GPZ é%%[‘ﬁ)l,(??%@(ﬂé‘ﬁﬁﬂ 8.69 (d,

as described i n Bul
1H); Mids Sgettruam3tI[M-Hied. Chem 1994, 37, 4455-4463)

(5180 bR a0d Fofhin! BYERR! AR Car PRl ISINABon of 5.

(tert-butbxificd 13 Af 3 @A&Hylwramrzryl)@omu erstl]ptyﬁﬂp@mat(m Bg ar¢hmol) in
stirred hours. The DCM | ayer was separate

methangpl j(2Qmp Mag g@ )mxtgfgdsqqﬁaé a4 @mpigiyt torepesoeEe foy 18 hours. The volatiles
were r@i@{)@d’ ay! fgﬂgn aﬁﬁ'tﬂy qreél*@l? Hfé'é{)l LE qn Wzﬁet basified with aqueous
c gel” el'u

onmat gra y on silica
ammorkth @ﬁd/elxemanés;vlﬂﬂDm@ | Tier easictsgwee &ﬁnlﬂﬁéd tdmegl (‘NagS)A,) and the

solven‘&éﬂm %yt OX %?ﬁrl%}oﬂgé&%_é»;%%~é7@;§ ﬂl&m%/ns% é{b{sp %%%?rohdme
(700m%’7%@h)1 45 (m 12H), 1.90-2.02 (m 3H), 2.25-2.38 (m

H), ’3.15 (q, 2H), 3.33-3.41 (m IH), 3.47-3.55 (m
IH, 5.05 (m IH, 6.77 (m IH, 8.64 (d, IH, 8.69

Examﬁ!d’lgl H: Mass Spectrum 343 [MH -. A solution of 4M

ogen chloride in dioxane (15m) was added to a
S-6-(2Mkihbk Pétheky)2-[$-{3-(3- ethvlnvrazin-z-yl!isoxazol-S-Vl}Dvrrolidin-1-[1]-4-@-

tert- butoxycarbonyl) [ 3-(3-ethyl pyrazin-2-yl)iIsoxaz

methyhilHi idige 3. 8mmol ) in nethanol (50m)
a9, wérs&ogtwem 0t ot LTRYALUD S B0 and the
ours atl es Were€ renove y evapo I on ‘an

mixturt Reas rseatd tﬂﬁ ID maﬁjtesadhﬂmbemg ?lir,gecﬂ) adihf m&dgem thoatloees{2-[3-(3-
amonj a_and extr cte extracts were

ethyIp RaRB1 BRSOk o R elish 5%? AT by

ylamin®] afdeoﬁob [gg b\lﬁmmol) was added and the mixture heated at 120°C in a -
S2-[3-(3-ethylFpyrazin-2-yl)isoxazol -5-yl ] pyrrolidine

sealed (vEQs@hgnde?G%:ro@varmh@ati@i for 5.5 hours. The mixture was allowed to cool,

was dlﬁ.lé%io{v%g I\\{Yb}{tg %eetghroétg% w1th\}-ﬁd4\c( (S’Ph y rearé Iﬁ&pﬁ]{%{d )V\I?Ssﬁed with

water, gth 230,) BhdltResofrdl temdved w@%ﬁ&@ﬁ&m TRe ARKIRE IvabPsrified by
to 2-net hoxyet hanol (Szom and t

chromatography on silica gel elutmg with EtOAc/hexanes (40 60 increasing to 60:40) to give

the title compound (80mg, 37%); NMR Spectrum 1.22 (t.3H), 2.03-2.16 (m, 3H), 2.19 (s,

3H), 2.35-2.48 (m, 1H), 3.14 (q, 2H), 3.24 (s, 3H), 3.55 (t, 2H), 3.31-3.67 (m, 2H), 4.28 (t,

2H), 5.43 (d, 1H), 5.80 (s, 1H), 6.00 (s, 1H), 6.68 (s, 1H), 8.50 (s, 1H), 8.62 (s, 2H), 11.48 (s,

1H); Mass Spectrum 492 [MH]+.
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m xture was stirred for 10 m nutes whil e being purged
Wi th nitrogen. S-6-chloro-2-{2-[3-(3-
weedvwglimgnazi n- 2-yl )i soxazol -5-yl ] pyrrolidi n-| - pt¥6B2¢06/2001195

nmet hyl -1 H pyrazol -3- ylam no) pyri m di ne (200ng,

0.44mmol ) was added and10he mi xture heated at 120C in

a seal ed vessel under mcrowave irradiation for 5.5
Example®0s. The mi xture was allowed to cool, was dil uted

wi th wat er and extracted W|th EtOAc The extracts vverte

razl- -BP iﬁky evaporatl on. The reS|due was
tography on silica gel eluting with
EA GAcvhime xafn& - ¢t GroeD { 212« B akhiylpyrdzin- BQfl)d@)caz(ﬂ Sgyl\}'gwrtoﬂtdm-l -yl}-

4-(5- rrtflttélléﬁélc I%%E@i]%dél;ﬁgfgn‘g }f%?ui%n %msépe nzmg arm gqcilbun methoxide
(SOOm% ofa ‘Q_Dﬂ% s%lﬁtlon?tnztﬂet@l_l@nol?’mmn%’blﬁﬁt E%y m%tTDanolg’(Zgilrﬂgbwﬁz heated in a
sealedgegrg! 4ts120P Eyunder @& rowave tdliation $or §.§ hotus) Th@ mgRugesyas allowed to

cool el ronsby ARt e SRS G GATERG g washe

with mpey,r drtddi @Waps O 5)\and 4he Solvent i’éﬁw\lewl?) re¥@@dration. The residue was purified
am no) pyrimdine A mxtu

by Chfsﬁ@tochﬁRWdanSl{lga el ?lstleg wth@t%/hﬁxzn«y K3Q:5Q saezesnsing. 9| §0:40) to

give ﬂ@ttdeoédngtoﬂgh §7dr%5§ n%% 3 %éectr%%; 522 (-GH, 204214 (my 3HD, 2.19

(s, SHSQCB%MﬁéﬂnhbHD del4q @a@ 272 &, 35 S@EGtSOO(ImiZH)nﬁHISQMILH) 5.80 -

o 1 20T L) s, TS0l T b 35 e

452 [qur,r The m xture was allowed to cool and the
atiles renoved by evaporation. The residue was
di ssolved in EtQAc, washed with water, dried (Na2SO4)

Examaﬁglt he sol vent renoved by evaporation. The residue

urified by chronatography on silica gel eluting

S-6-(2WH Vv droky éh6XVIEXFD
the title conpoun , ;
methykid]-pyrazel-3> viaming)pyrimidine 19 (s 2.39-2.46 (m

| S dlg,yﬂaﬁagb(ﬁgpngoagtan@ibwaw@a ey g Bom and the
mixtured)as s8rbd Zc(srgl,o inbhutesBwiGR: téefﬂng ﬂétilﬂged With4Btr¢gen. [S-H-ChldybLs[2-{3-(2-
methy B3 eraal o P ST oy - e v1 ) sox

1 rinPidile TPMEphRUI  IdBsdrib¥d i B atnple 4) (200mg, 0,46mmol dded and
yalmrft‘ﬁlf’}t [ -1 #?g]g/érbazol - 3- §/I am }10) pyrl?fn )l(nemodl urlﬁm?/%l\rﬂla%a ecan

the m@&mrt}eated 3ilTiTZQ°P inas sealeibwessd widay Imierewgly croddigtid@nfoy 14.5 hours.
The mb }q]éete\a'gﬁ ?‘f{ For 8%0 hwa%rdget%ﬂr“gl?lb %v%te{rn zalt]l %g(?rﬁ&ga lwelthbﬁt(ﬂ’gc. The

extracts were combined washed with water, dried (Na;SO,4) and the solvent removed by

evaporation. The residue was purified by chromatography on silica gel eluting with
methanol/EtOAc/hexanes (0:75:25 increasing to 2:98:0). The product was further purified by
reverse phase HPLC using a C18 column eluting with water / acetonitrile / TFA (95:5:0.2
decreasing in polarity to 0:100:0.2) the fractions containing product were combined and
passed through a 50g isolute SCX-2 ion exchange column. The column was eluted with
methanol to elute any neutral impurities, followed by 7M methanolic ammonia to elute the
product. The solvent was evaporated to give the title compound (16mg, 8%); NMR
Spectrum 2.04-2.15 (m, 3H), 2.17 (s, 3H), 2.37-2.44 (m, 1H), 2.58 (s, 3H), 3.62 (t, 2H), 3.68-
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met hyl pyri d-3-yl )i soxazol -5-yl }pyrrolidin-l-yl]-4-(5-m
ethyl -1 H pyrazol -3- ylam no) pyri m di ne (prepared as
walewenodsed i n Exanple 4) (200nmg, 0.46mmol) wasPEmd®e006/001195

and the m xture heated at 120C in a seal ed vessel
under m crowave irradi aldda for 14.5 hours. The
m xture was allowed to cool, was diluted wth water

3.80 (rﬁ,mH)extlllamz%@nVSEH)D4ESQA01H)TBGO€@H]!’fa)cg%\é&rlél)pﬂﬂbl(gam) 6.58 (s,

and the s

1H), 7281 ddeldDby- 826 pdPaBirdrd ﬁ&)e%é‘s(ﬁ,dl}& s ( bdﬁ%.&&d_@}eﬁm 463
chromat ography on silica gel eluting with

[MH]+
met hanol / Et OAc/ hexanes (0:75:25 increasing to 2:98:0).
The product was further purified by reverse phase HPLC

Si ng a Cl8 colum eluting with water / acetonitrile /
Eﬁﬂé&&—(% 5:0.2 decreasing in polarity to 0:100:0.2) the

S-6-(31H ug BRMLA[IL 31 me@ ritel- SR Yo NS gnﬂﬁﬁﬁ-‘iﬁl]-m(s-

g IS I On exchange col um

3t hanol to eI ute any neutral

t éP b 38? @#én m?%%%‘%@? ORR0 1, 0. A TPRP iRk Gt and e
mlxtuﬂelﬁds%tlﬁ@@MQMnﬁéﬁﬂgwlg%%Zemg\iﬁﬁg&DWh rnhtg@g%goéis@(i@orém»& {3-(2-

3H). (s, | H)
methylpygd-3¢yl)isgxapol-3y gygole@n(wl]ér(ﬁ—mathﬂllli Pzzﬁzeh{i 2H)

ylarmnl%m’s’ﬁmgﬁgxg (ﬁ%}m?%‘é? d%&ggé{ﬁdq dE?aﬂZ@ Q@ gzé)k)#%gd P-L’;‘Pﬁﬁ'}(ﬁ@?vgi added and

the miftire hddjed 28 188°C &, a ed)ed vekseb ufider rhichowaVassadspémnt fouk2 A6Grs. The

] +.. Exanple 22 : )
rruxturg'\\/ﬂga] @@%@%F%&%ﬁ%&%‘f‘%wﬂ@ vader and extracied with E1QAs ) Theexiracts
were c’é%%ed&vééh&?%ﬁl%étgﬂ 'alnEd YNh;56,§ Bad the solvent removed by evaporation.
hyl - | #- pyrazol - 3-vl am no pyr| m di ne Sodi um hydri de

The re(slcﬁﬁngas gplzmxb by qmgmamgmhy oonl siliga rgeb hitiagdi w@th (xaatm)ol/EtOAc

(0:100% ekt SIS eSS HL ESnSi G0k rakte MM SpRELA0 1 78 ¢,

2H), 2matiwds gw:ﬁqiy 319l ﬁ)s' ﬁ@mmLzhyﬂn} DALY, r2039 @i 3H), 349 ¢ 42H5 -3167-3.80
yl -1 razo amno rlmdme repare

(m, 2PHeé@6 KbéH),u%lSEﬁléﬁ;ﬁmeZ Ginj )02- 46 (b (SaéIHécﬁ 58 (s, 1H),

7.29 (&Pélffl)h?s 1‘i§)é8i*?s§ra(§§ fon f@Cﬂiﬂz‘ Jﬁourg Pﬁ}i"ﬁ@?ggeamm 475

[M-Hmas al | ovved to cool, was diluted with water and
extracted with Et OAc. The extracts were conbi ned
washed with water, dried (Na2SO4) and the sol vent

Examfc)%%VEd by evaporation. The residue was purified by
tography on S|I|ca gel elutlng vvlth
R d 21 " L B-f] ;7‘ “

3H), 2.35-2.44 (m

| $Bdiu. ﬁﬁjﬂcﬁ ﬁld}n 349l vals) adRdbits am2 diol (3g,
4. Oéu ( 8g 4.28 (drl% 2|—|)‘:£1 5.40 ?%ﬁ@) é)ﬂ)?pane fol (3¢
39mmpp in (2ergBar(d5the Inpixturg wag stiged fqu)l0 minutes whﬂe being purged with

nitrogen. S-6-Chloro-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-y1]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine (Example 4) (200mg, 0.46mmol) was added and
the mixture heated at 120°C in a sealed vessel under microwave irradiation for 17 hours. The
mixture was allowed to cool, was diluted with water and extracted with EtOAc. The extracts
were combined washed with water, dried (Na;SOy4) and the solvent removed by evaporation.
The residue was purified by chromatography on silica gel eluting with methanol/EtOAc
(0:100 increasing in polarity to 5:95) to give the title compound (85mg, 39%); NMR



10

15

20

25

30

7.29 (dd, IH), 7.86 (d, IH), 8.51 (dd, IH, 8.60 (s,
IH), 11.49 (s, IH); Mass Spectrum 475 [MH -. Exanple
WQ 3006A0432R) - 2- Hvdr oxypr opoxy) - 2-r PCT/GB2006/001195
(2S)-2-13-(2-nethyl pyrid-3-gl)isoxazol -5-yl >pyrrolidin
-1yl 1- 4-(5-net hyl -1 g- p¥#@zol - 3-yl am no) pyri m di ne
Sodi um hydride (HOrg, 2.3mmol) was added to (R)-(-)-1,
ectrnﬁnpt 0p &)t 01.04-3d6 (ﬁQBHI)IQ) 18 (5, THE; 2(3?5,02(145 (mndH!s I2e59 (s, 3H) 3.67-

ture was stirred f m nut es n g)
3.80 (g 2HD.r3.90 (ﬂgéﬁ) L080 derlen o 120 1) .4 (RS, S80 95 G, 508
(s, 1H§56(”0,| brsbf%t}fi] ywﬁ@éaﬁﬁ 85523/ {dd, 150), 8.61 (s, 1H), 11.48 (s, 1H);

Mass Sﬁeptvmraz@ﬂ-[M];IHam no) pyri m di ne (Exanpl e 4) (200ny,
0.46mol ) was added and the m xture heated at 12Q0C in
a seal ed vessel under mcrowave irradiation for 17
Exampewqs. The mi xture was allowed to cool, was dil uted
W wat er and extracted W|th EtOAc' The extracts wer e

vent. rermve by evaporatl on. The reS| due was
tography on silica gel eluting with

Tmtnliiaﬁﬁ’é bEk @%Ech(l&om@i ineﬁfy!iaﬁ' lﬁbgaid]%%dh@mol)p’yrir@tdﬁmegﬁepared as

ive th le co

descnb_pdgg Mgtho@ﬂ? of WVE2095/ n@%ﬂ]@%} ((%4];(Bmg,2) %_Egmpgl) %120[2 {3-(1-oxopyrid-3-

o i, it S0kt 557y g e i

isoprogahol (2Pml) /a8 (he:{ted atl fdﬂux 0088 heyrsl Hhe mhixbe (s allbived to cool and

the vo{q_ﬁes %fgoéygcll (Hbér eviap&ratl \ggtl)g{:twaa rﬁzdg%cg t‘f mH}_esméeaqp& éle mixture

basified4vith sodium hydrogen carbonate solution. The mixture was extracted with EtOAc,
-chl oro”-ri-i S-d- oxopyri d- S-vDi soxazol - S-vUpyrrolidin-

the extracyy combigedvairied (NpfSQs) aml/ithezsplvept gelrmned@ymmp@mtlm ‘Ahe residue

was ptﬁfx e)cﬁg e@%&@%&c&r d gg)l)ngs;l?caﬁ'geg ehugﬁlgp\%/léh E};O%c/g%xagsss &0 }%0 Hqcreasmg

in polarity thﬁhg!ﬁ) 2% ok M&Q%tﬁ&&i&ﬁimﬁ@é% efleIBeXaBE land collected by
S-2-12-{3-(I -oxopyrid-3 )i soxazol - 5y|% rrolidine

filtratigmp Atmygive . DGR %Hd{%(hexwétdat él)l(SQWﬁb pygiekeiny L-yll-4-(5-

methyfhf'H r@?&%ﬁe Y X{léﬁ&%)ldl%%%f@g% %@%"}I Mrag o [g%r 43P vH]+-

VBieat Bi2eR- {32 (ooagyhvl-3eyidisoxabl- @-Iyl}p\yﬁbhdlnwastmdmamcnal was
%5/1 {93|due and the m xture basified with sodi um
prepareR, 45 1948WScar bonat e sol uti on. The mi xture was extract ed

Vsctchurﬁtl%schttﬂ% @kl %?tas 19 RIRES otdfrf Gret, NEstREd)) idadded to

the sol vent renoved by evaporation. The resi due was
solutiopuafi - Netdrtbnytoc}'nad:mtfb@edm»'lmnoydinc c(aregated @b desamgedin Bull. Soc.

cnim USSR L6 03 DG A0, 1) LD a5 g oo

and pygidtheCPLAB6%£EhYYe oxime (3.0g, 24.5mmol) in DCM (100ml) at 0°C. The mixture

was allowed to warm to ambient temperature and stirred for 18 hours. The DCM layer was

separated, dried (Na;SOy), and the solvent removed by evaporation. The residue was purified
by chromatography on silica gel eluting with EtOAc/hexanes (40:60 increasing in polarity to
55:45) to give S-N-(tert-butoxycarbonyl)-2-[2-{3-(pyrid-3-yl)isoxazol-5-yl}pyrrolidine
(1.72g, 22%); NMR Spectrum 1.24-1.45 (m, 9H), 1.9-2.0 (m, 3H), 2.22-2.35 (m, 1H), 3.38-
3.44 (m, 1H), 3.48-3.56 (m, 1H), 4.96-5.07 (m, 1H), 6.94-7.04 (m, 1H), 7.55 (dd, 1H), 8.26
(dd, 1H), 8.70 (d, 1H), 9.07 (s, 1H); Mass Spectrum 315 [MH]+.
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filtration to give

S-6-chloro-2-[2-{3-(l-oxopyrid-3-yl)isoxazol -5-yl }pyrr
w@bdoditme3d7 yl ] - 4- (5- net hyl -1 PCT/GB2006/001195

H pyrazol - 3-yl ami no) pyri m di ne (227ny, 53%; Mass

Spectrum 439 [ MH +. Thel07 -

S-2-[2-{3-(l-oxopyrid-3-yl)isoxazol -5-yl }pyrrolidine

sA anixiurg offaets-chibropabeprapaciddniCPEA) (1038, 7S@nihu]|)1and S-N-(tert-

butoxyg%?l&%{ég 26"13( glf)g%}aég(y -g(?}g)lsr}rloﬁgmgf (1I ng, 5. lmmol) in DCM
t
(50m1)SNbs stfeRAd A?W x?ﬁéthre%‘o{ﬁ Cﬁl}ﬁpnﬁ(ﬂsg[fh%%gg{r@ %1% fﬂfl&@&%ﬁﬂl DCM,

descri b
washed_ &Is/lthl\!daa:ela dded (NaJSEd) aI@“tbﬂBol&@ﬁ@m@\?’Qd WASHpak68). The residue was

pe BT o AP s P SRS B Benin
5:95) \f@sglaé |ame@rt- aumydmda[y@rm[zem (I~6Wt315zﬁxs@£&o§tjlyl}”;f%@rohdme
for 18 hours. The ayer was separated, dri
(1.3g, ?%ZS@E_SWM@QSMEW renoved by evaporat i on The
L :
RS0 PRt B AR g s8hon o ..

(tert—bﬁl@kgﬁfalrlfoqnyl)dzﬁﬁ{%)-ok@p}@id\l}?—yf)rsoxazol S-yl}pyrrohdme (3.1g, 9.3mmol) in
but oxycar bon ).i soxazol - 5-

methagql}(éggp})(ﬂnﬂdh@, gu{(tlqu%@)cedzaz%o é Péﬁ%t T]Eﬁﬁ"l atplgs yegpsremoved by
evapm(am)n %}‘1')1 ' thé- "B%SI%%Q Afﬁs lvg%'b m et‘llo-lEB(’ﬁ an 9%_ I%eg';go’( ﬁl]:f)’ 1;sjtﬁl_blt’e SCX2 ion
exchar@e%lu?mﬂ4TKlmolmtﬂ)1 wag ebied with DM,/ n@et6i0] GH]) tbkmod: Mtrals and

tr
then wifh P oePinalie ompHR g e PR, Godify (HEISBRF] s ggmoved by
evaporﬁtlgm )gi P ds-3- [QE{(Sf-?[dx*éfiS/ﬁéf-BCﬁhE@Mél)S-yl}pyrrohdme (61 94g, 90%);

2-{3- ( 3-yl)isoxazol -5-yl }pyrrolidine (
Mass Spetiw %\/Eﬁdzm (50m) was stirred at anbient
terrperaturefor 18 hours. The m xture was diluted with

DCM washed with water, dried (Na2SO4) and the sol vent

ExampRmsved by evaporatl on. The residue was purified by
S-6-02 chrormtotraph on SI lica gel eluting with

= =uatE iy -,"*".. P
methyl- f_—Fé{){rraQUf 9&)’@3{&% r}nd%néz {3- (I - oxopyri d- 3- yI)|soxaz

YTy PyTT Ol T 1 ne 30, 769 ; Mass Spectrum 332
T8ddivm Hydside (1 6&mg,03. SmMolh))/d'aDgédBdcfol b-maﬁmmyathdmaixaﬁml) and the
uti on

. (20n).
mixtur S 0 LA FBBHGH Y13 poihe Bieed sbpypeens. §6ydlesn - (3-(1-
oxopyigcrl]g'-yl?]lk&éékbpﬁypﬁlp folidin19y1]-9-30HBth)1-18- ﬂﬁzﬁﬁ@—%}hanﬁlﬁ@}ﬂyhnudme

e mxture heated at 6Q0C for 1 hour.

(200mgo Pammels wiasr added randetie byixéwa guatedi nl 2030 ltnhaa sc@gd oessel under
nncrmg%‘f;é 1g1J)% 1on gor S kho?%ﬂo' %gd C o W%\%gtg%g Bc% <|é63’) l&%{m%ﬂz \/Vlth water

and emt:ﬂaarmth E@Ad The k£t e weRUddnithifedvdsHell B thMuater, [died (NaySOy)
net hanol i ¢ ammonia to el ute the product. The sol vent

and thﬁéglvpghwegybyemgmgpm orfhedegjiye was purified by chromatography on
silica %il?eggfgng{ g&%]?t%ss é%eg(?%{lm)n é%%nip&%@%rﬂ%)dﬂorﬁve S-6-(2-
methoxyethoxy)—Z-[Z-{3-(1—oxopyrid-3 yl)isoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine (115mg, 48%); NMR Spectrum 2.02-2.11 (m, 3H), 2.19 (s,
3H), 2.35-2.43 (m, 1H), 3.25 (s, 3H), 3.55 (t, 2H), 3.67-3.80 (m, 2H), 4.28 (t, 2H), 5.36 (d,
1H), 5.79 (s, 1H), 5.96 (s, 1H), 7.47 (dd, 1H), 7.70 (d, 1H), 8.24 (d, 1H), 8.60 (s, 1H), 8.63 (s,
1H), 11.48 (s, 1H); Mass Spectrum 479 [MH]J+.
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Exanpl e 25
S-6- (2- net hoxyet hoxy) - 2-r 2-{3- (| - oxopyri d-3-yl )i soxazo

wo 2@69g3pyrrol i din-1-vn-4-(5- PCT/GB2006/001195
met hyl - | #- pyrazol - 3-yl anmo) pyri i ni di ne Sodi um hydri de
(168ng, 3.5mmol) was add8¥—-t o 2- net hoxyet hanol (20n)
and the m xture was stirred for 10 m nutes whil e bei ng

xam%ulz ged with nltrogen S-6-chl oro-2-[2-{3- (Il oxopyri d-
S.6.02 -y )|soxazol yrrolldln I yI] 4l 5- math)il
=0~ (Z1Y1ehno = HI0H 23=vdd | H :

: { : a-d-vil-4-(5
4. I fntiead ed at 1200C in a seal ed
meth PQ S I%E& Fanmﬁs%ve—rn adiation for 10 hours. The
M xt umetwas abf owesH6t(@- mahbxye\‘/kmxy)zm[M{ée(lwxbpymmt%@d)lsoxazol -5-

ey iRSHEA Y -l FRP Y860 N S BP AT e, SGRQBH: | 0.59mmoD

trimetHy2RYSHnidY (G YERP 423 hRB), T, bralz{z%ﬁic aS[sV\@@]tLaaéd fieg8 MBU) (0.56ml,
chr omat ogr aphy on silica gel elu

3.8mmisl )GACTHIE XEmB svasthea®d at déﬁ‘éésn agedled %mksdrurtdyr mécrgwed) irradiation
to give S-6-(2- : :
for 2 Mol BHS BEHATE o2 opreco oo by elesly Py pQyshipn vagoppipn. The

residud ¥ak Pulrigied Uy ¥hbrthtdglapit bty kilica ey EREAE -with EtOAc/hexanes (50:50
3-ylam noz pyrimdi ne 115m%1 48% ; NMR Spectrum
increagim@in polanity( fp &) topgive the fitlg fq))mpgulgls_(é}ﬁomg 28%); | NMR Spectrum

2.04-2glt6?(§12g§rp, g’i%) 6(3’(3%1%%3%4: (sé ’3‘% %gfzﬁ, %@,Og.gglg.s(?dgm,l %r)’?ﬁ.zs t, 2H),
5.45 (4718, 1.80(s, LH), 5.98 &) 160, 6.8Hjs, 1H), 748X @, 1H), 8.8 GO 1H3,8.62 (s, LH),

8.81 (4@2@,4181&&]@% Midhs shecurtin 488 i, VBSS Spectrum 479
S- 6- (2- Met hoxyet hoxy) - 2-r 2-{3- (2-cvanopyri d- 3-yl )i soxa
zol -5-yl}pyrrolidin-l-vn-4-(5- methyl-|
Examgm@: azol - 3-yl am no) pyrim di ne A m xture of
h A 3 [ .-S-QQQ'S AaZ0 1. qs
is0xazol- pyrrolidin-

1-vli- -SOiﬂét 1ﬂt?- i'a’»tBIB )Mﬂ annﬁ@SOrTg, 0. 59mol ),
I e

|S®1@nagmﬂd@yél7(v§pg 43-6T0mede a3 - @id@d(!98@~cw05m¥ppr0pyl)methanol

(SOOmg 3 %%81?1 cfg o &%Og‘%é%&?*?er g’%%% on (%Eh ours. ,ﬁ_ﬁ%' ifle being

purgednwithu hirosas. aSl®@hibrd-a- [QO{GI—(Zanelthylpgntlél-ﬂonsd))&&oi-ﬁwlj\p@ﬂohdm-1—
porat i on The resi due . was purifie

yl}-4- <éﬂ%ﬁ§‘ Wgpsprgl-Sylaminplpyrgiding ﬁﬁfqpﬁbedmﬂf rf?esmbed in Example 4)

(ZOOmEt %@ﬁﬂﬂﬁ%§ 4d804 30d IRe hﬁ%ﬁfenﬁedt&l Qtoh%qd ¥ b Qedi@d 3@3sel under
ive the title conpound (80ng, 28%; NVR Spectrum

micrO\Qa\(Mn‘admﬁor( for 13H)our . T mhixturg Mjas alowdd (scodHyas Gl with water

and eﬁgﬁqyteggg'gbé@g_ 3 O %{%cézi%fe c?qgﬂzbsln%f @35%’wiﬁh§'vgte%,d%d (NaSO,) .
and thé C&@lvehﬂemcﬁ/eﬁ byl QvapbﬁhonS e reSidud Mas pBuibidd (bﬁ} cHrJﬂhatography on

5 (s, IH; Mass doect rum 488 [ MH +. Exanpl e
silica gel elutlng w1th methanol/EtOAc (0:100 increasing 1n polanty to 5: 95) to give the title

compound (50mg, 22%); NMR Spectrum 1.05-1.13 (m, 2H), 1.22-1.30 (m, 2H), 2.04-2.17
(m, 3H), 2.19 (s, 3H), 2.38-2.46 (m, 1H), 2.60 (s, 3H), 3.68-3.80 (m, 2H), 4.18 (d, 1H), 4.29
(d, 1H), 5.4 (d, 1H), 5.36 (s, 1H), 6.00 (s, 1H), 6.58 (s, 1H), 7.30 (dd, 1H), 7.86 (d, 1H), 8.52
(d, 1H), 8.72 (s, 1H), 11.52 (s, 1H); Mass Spectrum 498 [MH]+.
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S-6- (1 - Cyanocvcl opropyl ) met hoxy- 2- F2- {3- ( 2- et hyl pyri d
-3-yl)isoxazol -5-vUpyrrolidinl- vil-4-(5-methvl-I|fl
WO 2qwgnesdot - 3- yl am no) pyri m di ne Sodi um hydr i deP¢1/GBraps/001195
3.6mmol ) was added to (I-cyanocycl opropyl) nmet hano
(500ny, 5.2mmol) in THF1026mM ) and the mixture was
stirred for 10 m nutes while being purged with
d- 3-yl.)i soxazo| -

Examplet28ogen.
ri
g Disoxazol- 5-vl}pyrrohdln f/ ;] 4-(5-

S 6- Chl oro- 2-[ 2-{3- (2 nmet hyl p
methjgﬁﬂyg% QUL 35 ' )&M%dl ne (prepared as descri bed

L‘.'é“"‘\ 42 e:‘..:.l Mg -
nmol ) was added and the
rﬁodlmnélythew @dsSaig, 1.86Maolhwas sdrled dol 3scgssmiropandk(S00mg, 6mmol) in

e irradiatiagn f hors Temtr
TP i R e Ga v nab Pt o Wi cifgpirgsd PAGEgogen. S-
6- cmd%lzt{zE{ts%cmetﬁ yﬁm ?%%éx:%r 8- ym)%rbﬁéﬁﬁ h;e@ l\ﬂeihlsn 1H-

wat er, dried and the sol vent reane
PyraZOé*@a}ﬂmlODmmrm (p@pm@deas\ﬁa@qb@d iif Egainplp 4) (200mg 0.46mmol) was

na
wded 3} RERAREE Bitte £ 12015 Pl e’ Aok Prpyp dragigign for 105
hours. ?L’(U}(l)% m{ﬁtfgeh@ad hlﬂdv@edlmrﬂww’\das( (ﬁﬁﬁ@l w?cﬁ %ater'\li‘pﬁ 63}@@61&:& WWTth EtOAc.

The e;gl;q):ts Werg gm(ngmeé pﬁashgi gfgthzwapgr flﬁ?d (ITIBZSOZ) @gl (hg: sogqq)lt removed by
evapox%ﬁﬁ ngg \%ésﬂiu% Egas é %Ig cggyy Egoma gﬁ%)h%gon :{&ea % é Silﬂmg with
methafalFELON)(0: 100 égcreasing td) 3:98) B2gife thel e, cBNFRINAS50Mlg) 23%); NMR
Soeetriis 100 RYL BB 205r 5 (D SIS pg Rt 6 1Eyds0-255

(m, 2H)OQ~55 (ylﬁ@ysr@lwb(ml IMN 240 H30 TRE b -3.41 (4, lH) 5.80 (s, 1H), 5.96
azol yl am no) pyrim di ne Sodi um hydrid 75

(s, 1HB o )H)A/é('s’l%(ddelﬁl d-& @y dHo - Dhéddo LHY, %@h@id g6Ht)rt31|1)49 (s, 1H);

L0 T nd the m xture was stirred for 10
Ma&%&ﬁ%@siﬁmlﬁei ng purged with nitrogen. S-
6- Chl oro-2-[ 2-{3- (2- net hyl pyri d-3-yl)isoxazol -5-yl } pyr
rolidin-1-yl]-4-(5-nmethyl-1 Hpyrazol -
Exﬂw%m no) pyri m di ne (prepared as described in Exanple

S-6-m@ho%§%gg- gs-(‘i-o% VRHL3-VHRof E@-@ﬁrmﬁiiﬂhﬁ- 1 4aSshaaneH1H-
IT a4 SEdl €U VEesSsSe
pyrazolﬁ-ghh;m o)pyrinaidinie0. 5 hour s. The m xture was al |l owed to
th t t th
SR s ot L D B R T e b ol L-11-4-G5-

methyl-Ng- ;?Qz)ol -8Rfarhing p%ﬁlrﬁﬁaﬁh'é (BEUIRY, %ﬁoﬁvﬁﬁ%()éﬁlh? ﬁxethmf‘de (1.5g of

resi pur i |ed by chr on®t ography on silica ge
a 25%eplytion gn mﬁthhncpletS famaol) B @mne(tmanbbdomibwesabfpaﬁgi g seabd)vessel at

120"Ct 1915% ‘{;Egt?\*?v?x% %_Be[l f%oﬂgg(l 2%(1@62wigpklgs\ge§|_8 2001 and the
volatilés %&eé%y(dﬁapérb&on 2 eOredidh® v&(amdmgdﬂ)ved #n BfDASs, wadtled with water,

3.69-3.80 (m 2H), 4.20-4,30 (m 2H), 5 41 (d, IH)),
dried N&§0u} angd Hhe splvpgt remoygd bygewporasion) [Ghe rpsigye (wap purified by

chrom%\tgérapﬁg %ﬁ sﬁgca‘ éé_beiutﬁrgS\%ltl(x qﬁieth:!rkﬁlEtéAg %0(196i ’1nérggsmglﬂ‘1 p(%anty to
5:95) to give S-6-methoxy-2-[2-{3-(1-oxopyrid-3-yl)isoxazol-5-yl}pyrrolidin-1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine (320mg, 54%); NMR Spectrum 2.00-2.09 (m,
3H), 2.10-2.20 (m, 3H), 2.28-2.40 (m, 1H), 3.29 (s, 3H), 3.55-3.66 (m, 1H), 3.72-3.80 (m,
1H), 5.85 (d, 1H), 5.78 (s, 1H), 6.18 (s, 1H), 7.04 (s, 1H), 7.51 (dd, 1H), 7.78 (d, 1H), 8.28 (d,
1H), 8.69 (s, 1H), 9.10 (s, 1H), 11.72 (s, 1H); Mass Spectrum 435 [MH]+.
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Mass Spectrum 486 [MH +. Exanple 29 S
- met hoxy”™-ri -1 S-d-oxopyrid-S-vD soxazol - S-vUpyrrolidin
WO R606n063CS- net hyl - | gpyrazol - 3-vl am no) pyri m dPEEGB2006/001195
m xture of
S-6-chl oro-2-[2-{3- (I -oXUpyrid-3-yl)isoxazol -5-yl }pyrr
olidin-l-yl]-4-(5- nethyl-|
Exam@%grazol 3-yl am no) pyri m di ne (600ny, 1.4mmol) and

sodi um net hoxi de (1 5g of a 25%solutign in mst hanol
S'6'M¢thﬂml'[ =1 2 U .:!_-:.u 130X 40 S B &r3ieiy 1 H L L,

E]lraz9Y§$ghi¢P!§&a%& lénd r m crowave radl at |onfor 1
; was allowed to cool and the
O In@ik tulre of Seﬁvfmemdxw [év{é%p(dpatopgnd-ﬂ'ﬁhswmoldi@l}\p@ﬁolidin-l-yl]-4-

(5- met}gylﬁls -:Qéreag -g-é(ﬁalml ng? %é\(g%’at dr ed 'I\Iaégzgll)ylcyanide

(0. 79m\1\’3§xnﬁié!)' dded SQHaz%BfC%‘IEESlQ Oﬁﬂ%c-‘?féné'(bmﬁ) @@'881%'1 L@rhﬁhgl) in THF
wi t h et hanol / Et OAc (0:100 increasing in polarit

(ZOIrﬂ)BN:gssl)eated aj|1\4fé°C in a sealed vessel under microwave irradiation for 2 hours The
rmxtur? (\)/Ya}s d?]ah) )%110] 0&)1’2 (aég t{l& Ht}? RN ST lbgrle%gf)(oarzzlt%n SRt R¥%kue was

punfleﬁlﬁfy&&éﬁhtoéraghﬁmnn@])l@y gélfﬂldﬂlﬁgewﬁtBZI@t@\c/M%es (YB0 increasing in
Spectrum 2 (m 10-2. 20

3
polarity t@éoﬂoh@ eive thefitle 3012190'@51 (%’mg, 3@‘@5%&2&@%2-0&2-19 (m,
6H), 2.?2-6?1{6&,(&_}4)”3 5% B0 (EB 82@9( gzz o (n?'%i% §7§% é&l,(ﬂg{), ?.@éfis, 1H), 6.17
(s, THB 625 (s 1H),H).87 8ld59H)S8.38 L, 1H), B4 &1, 1EH) 9.111s, 701X 41.74 (s, 1H); .
t 435 +. Exanpl e 30 S
Mﬁﬁ’ﬂ% %434 [ﬁﬁf r’lﬂmcvanoﬁ)yl\//lr_? d- S Sgpsgxazol S-vUpYrrolid

in-1-YII~fS-nmethyl -1 Hpyrazol - 3-vlam no)pyrimdine A
m xture of
Examie@1mrenoxy- 2- [2 {3- (1 ~oxopyri d- 3- yI)|soxazoI 5-yl }pyrr
I ] - 5 |5 I

{-(S5-methyl-1H-

pvrazdl.r3 mhﬁﬁbﬁyv}iyﬁlamm de ( 0. 79m 6ol ) and
di azobi cycl o[ 5. 4. 0] undec- 7 ene 0. 88ni
M}t’w}of‘mﬁ dichderpyd- %@emmléldna@wi @d@mm)@y@@mr@c{prepared as

descnb%ﬁsﬁ%efﬁ%ge)b {iﬁ \A(gig%;fRMbﬁg ddsl@éfnghe vo Dg t%q? ig %3 méﬁl\?}rl]ayrazm 2-

ure was 0 C00 S ‘T eno
yDisoxhyoled+sipyradlidine. (506mgr 22indnd) wad DIREAS (06t nily 4.4mmol) in 1-hexanol

om0 S 2 RSk A B <ot it i o
1solutet§CXQ Y@n Ef@laﬁgé ¢BueR MAHENAIEDY Wais eRASA withIYCPPLRIfARDI (4:1) to
remov@hgqtrz@s a?lm-taersmtgl)ﬁll\/[ Bid)hanehalzmgxg)mal tEP)elut@tI@@rQ@ct | Sl:blﬁl solvent was
removerq_ﬁg)’/ e g@ﬁa‘ti;%l’ n?l}_‘;%e I‘%.lc!ll_.lf \%;%s reF%st’allgs%g !;@rrﬁ):(?lﬁlﬁ%er (I% §gve the title
compoR@ ¢67 1wig, 4%40) MdVR Shectiih €2.84-2.10 (2H, m), 2.12-2.19 (m, 1H), 2.17 (s,
3H), 2.36-2.44 (m, 1H), 2.75 (s, 3H), 3.63-3.70 (m, 1H), 3.73-3.79 (m, 1H), 5.45-5.50 (m,
1H), 6.02 (s, 1H), 6.40 (s, 1H), 6.62 (s, 1H), 8.53-8.61 (m, 2H), 9.25 (s, 1H), 11.64 (s, 1H);
Mass Spectrum 437 [MH]+.

The S-2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine starting material was
prepared as follows:

A mixture of 2,3-dimethylpyrazine (20g, 18.5mmol), selenium dioxide (41.06g,
37mmol) and diatomeous earth (20g) in EtOAc (500ml) was stirred and heated at 70°C for 2

hours. The mixture was allowed to cool and the insoluble matter was removed by filtration
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S-
-Chl oro”-rZ-1S- O net hyl pyrazi n-1 -vD soxazol - S-vUpyrr ol
WO dooaAbe39n N S- met hyl -1 gpyrazol - 3-vl am no) pyr i PETGB200A001195
m xture of 2, 6-dichloro-4-(5-nethyl-|
H pyrazol - 3-yl am no) pyrilkd di ne (prepared as descri bed
in Method 29 of WR005/040159) (486ngy, 2mmmol),

througlbd¢rdedi3-smethh Yho Yiltautd Wa2 Washed with saturated aqueous sodlum hydrogen
yl )i soxazol -5-yl ] pyrrolidine 506[% 2.2mml ) and

carboreBERICD. Aihen iR SUF RS SR ABIOriCl SR @ ESP) and
the sol?%régg&&f‘feﬁr b%%v?&‘ﬁtﬁm THe g]&égﬁg %va\é’aﬁlsﬁérldgavqg \f/é)cef: ?ﬂiOml) and

ied I solute I on exchange co
hydrox'ijlvenine)l(éliml whs ¥l%itagokons tshlubBGN) Avasetitieh oThe 4nikjure ovas stirred at

ambwr@ﬁ%%égrlaﬂgg ool Lﬁj}&gur}g ?ﬁtg%geoq\lllmgctél:%? rrg)% gar%&%le%f lﬂ)m al"he extracts

were cEMBRRAMhHRAANEh §a!ﬁﬁat%§%l;ﬁ’éb%s ‘é@(ﬁuﬁle&ﬂdiﬁeaéo!ldtﬁ%ddﬁé@m{ SO,) and
DCM ether to give the title conpound (671ng, I\ﬁ/R

the solgp@merrmw@ b®4evgpq_r@t1@2 HThejresidue] wag trit@rated wllth)lso}@xgme to give 3-

methyl%)ﬁ{aZJInﬁjZ c% 36 %ehyé E)mmel @65;;5 3%%)5wmsf %6%% 3H), 8.23

s, 1H)(s,4518Lu9(1ﬁ 49), (l$87|(£H)1H)6 62 (s, IH), 8.53-8.61 (m
2H), 9.25 (s, IH, 11.64 (s, IH; Mss Spectrum 437
[Jadum hypochlorite (18ml of a 13% aqueous solution, 25.9mmol) was added

dropw1§e 20l 3 Q%T.!S[Ptsm/ﬁepkf bRZ6N BZInXJhQE)%rPﬁ%ﬁfeQ%-f:g}bXJ(:llgﬁ{a{dQl bﬂhfée (2.74g,

tarting material was prepar
20mmoib aad3S-iN- tmtﬂoh;dxpgarmnym 2@yl pytedlidineo(prepasel en |damr1bed in Bull.

Soc. Chigl” [ IS Gnn oM ed GBS I ebeds oo Dmm)

in DCW@O&ILI@@@%%&&?@%&%' stig8dot  HeRPht G diHeRQllowed to warm to
i nsol uble matter was renoved by filtrationthrough

ambient| empersburs aul stirredrifier 18 Ihopest elheamixtasheds whhlltﬁd with water and

extractE R WHOCN SRR i ST EUarER ME0P 38 (B omoved by
evapor@fibed THYREHhe it Jukigied M 3’\/ ﬁﬁbnfaﬁdg’%{fh &y sﬂi\t@@@r 8luti@B -first with

The residue was suspended in water 00m ) and

DCM repdr tiey| with nEtQAm@mxams 42505 émmmss é’oﬂtfu’t péaxy ysasonyl)-2-{3-(3-

ot B2 R Gy 85 o SUSOLABE R i

EXIRC .(20thE exdsr adtiad wer ex caidtidhedhf iaiH@dt-bitbkycarbonyl)-2-[3-(3-

T T K N AL T

mixturé eﬁirf@def&a%tﬁdufr# %Qtaﬁﬂ)léﬂtt@nipéﬁﬂf‘réanTh& Ovc%tﬂ@s %vere removed by
nmet hyl pyrazi ne- 2- car boxal dehyde oxine (9.65g, 38%;

evaporilipl Spkide residiR. dFsolved i3 H)atersrhb:saq@sousl rhijturg WS agjud@d (orpH10-11

, 11. 87 (s, .1H . .Sodi.um hyppochl orite. a 13%
with 480 o i oo YEE ST Girh Hi, T giehs were
combnfiéd fchﬁﬁl $MESOFiafd @€ solvent removed by evaporat1on to give S-2-[3-(3-
~net h yrazi ne- 2- car boxal dehyde oxinme (2.74

methyl;pmﬁzm— - xgzol-5-yl]pyrrolidine (1.69g, 93%) as an oil; NMR_Spectrum
(cDCEf £51. a;gg % CARPORY s ZeB! 0K B b e (Q,pg{ﬁ)?%f(%‘?s.?é (m, 2,

4.41-4.50 (m, 1H), 6.77 (s, 1H), 8.51 (s, 2H); Mass Spectrum 231 [MH]+-.
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Soc. Chim Fr. 1997, 134, 141-144 and J . Med. Chem
1994, 37, 4455-4463) (5.85g, 30mml) in DCM (50m ) at
wOMo6/TS30Ti Xt ure was stirred for 1 hour at 00CPCTIEB2006/001195
allowed to warmto anbi ent tenperature and stirred for
18 hours. The mixture wdd2diluted with water and
extracted with DCM The extracts were conbi ned, dried
Exampl3304) and the sol vent removed by evaporation. The
reS| due aS pur|f| ed by chromatoraphy on silica gel
£ 30 G \: HAD YR@¥A yl B Qb+ YA (VL .l’_'i l4<(5-methyl-
3563 laltnﬁ’n n§ - (tert but oxycar bonyl ) - 2- [3 (3-
soxazol ~5-yl ] pyrrolidine (2.62g
A8 Uguix thvies Sf Sﬁfﬁed:hlum—%%{ 3-43-eHig] pyrazi kR - Y1260t g olady] }pyrrolidin- 1-

yll-4- (g—lﬁm@gxlﬂg{?)y%%{)fg%yggqxg&wpyuémf 18z1g, 0.5mmol) and sodium methoxide
(1. OHﬂr@ta%W%l@ﬁdn{‘rn%né!ﬂh)m&%%ﬁloiﬁhldr§' REHa0b] A1 whe héﬁed in 2 sealed

9nmol ) in DCM (100m ) and the m xture stirred f
vessel hbm(g’ca;ndam@ﬁwaveemdmnan lﬁ®1e2 haure. T mmtw@swaﬁealbwed to cool and

the vo'ia%{lm Ve t\JIXd %V 3% 8r a%zf}hgﬂtg‘ e re cgue;\gﬁ%gusg%lg/{; Hb 'ﬁ«/ @9{ )_(vashed with

water, \Wried (Namq uﬁ@use Sodebint Ry elapsetivh Die A8ldue was punfled by
extracted with DCM The extracts were conbi ned, dried

chrompipgigphny on sHicerael sBitipg yrith Babhoeel/BYMe (BPor aT}FeoPPtht?dQ?TQ@JCt was

i P DPSUeiage Jp) Bk i Sjlecegmpand, (T D7) 51, o
Spectr@®9%.0438. 14 img RH), NMR2 30€nt, ﬂHi)‘nZ m 3N), 2. 352 45 @, (HY, 2 77 (s, 3H),

3.66-33 2, %73(731(5,25%1) A%94G (oo 1%152 d{% 1§03, Eaés ﬁ{g669 (s, 1HD,

8.55-889%Hh, O51), 261 SL19AeE ! TE V3 d shdddut XA 32
S g Met %oxy-% ?/%5{3 (3- et hyl pyrazi r?? yl )i soxazol -5-y
| >pyrrolidin-Il-vn-4-(5-nmethyll H

Exam% ﬁzol 3-yl ami no) pyri m dine A m xture of

hl or o- 2-[ 2-{ 3- (3 met hyl pyrazi n- 2-yl )i soxazol - 5-yl
S-6-E 2{B4Bindt
H- yrazol - 3-y

amno) pyrim ny,
1.0m of a 25% sol uti on i n nmet hanol ,

veglggﬁra Of%g Unc mljp Sr%l\f\tg%ll?}ggl oﬁq#&fr?' %’ o rlglg (200meg,

0.84mifiob), B}Z({&ﬂ(ﬁemmlmdrdm@qzlﬁmxanﬂﬁ ﬂﬂp}bxrtdhﬂmwdzammgso 93mmol) and
DIPEA T ERSE D EREH I & Hsatioh Chapl G PRBIOS AT, R TP g irfidiation at

130°C S8t S%hrsr STOHEH aPXS@’CaRQrIaﬁdlﬂn ThE%ﬂt&%'%ealmv%d to.cool and the
purified by chromat ography on silica gel eluting with

solid predushnollocdAN BltgiFpn, Whehed writh ¢ther grdodhisst tovgise the title compound

arsmbLds 265t Sl BN B0, 0o HE 41550 b RO 216
3H), 23412342@2031({)12 75H, 3}2} 3%6(3S81 @hl)2H)2 5 38-25 Hem (1HD), bldb.(s, 1H), 6.21

(. 1HE 635 5 48D( 521440 (5, 8571 (v 15 L645(G, Litk) Mass Socetrum 431

[MH+fS’”_|) 8.55-8.59 (m 2H), 8.62 (s, IH, 11.49 (s,
‘H): Mass Spectrum 433 [ VH| +.
The 2-chloro-6-ethyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine starting material

was prepared as follows:

A mixture of 2.4-dichloro-6-ethylpyrimidine (4.0g, 22.6mmol), 3-amino-5-
methylpyrazole (2.19g, 22.6mmol) and sodium carbonate (2.88g, 27.1mmol) in ethanol
(100ml) was heated at 40°C for 4 days. Insoluble material was removed from the hot mixture

by filtration and the solvent removed from the resulting filtrate. The residue was purified by
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Exanpl e 33
S-6-Ethyl -2-r2-{3-(3-nethyl pyrazin-2-vl)isoxazol -5-yl >
wW@Re0600d3di n-| -vn-4- (5-met hyl -1 fl rpyrazo] - PCT/GB2006/001195

3-yl ami no) pyri m dine A m xture of

2-chl or o- 6- et hyl - 4- (5- nktyl - |

H pyrazol - 3-yl am no) pyri m di ne (200ng, 0.84mmol),
chrom&é‘alﬁh?y 63 -sﬁﬁbfgeﬂ RILItAZ WHE - hykénem(%(y i Diseﬁﬂlﬁg iinlipokarity to

0.93mmol ) and DI PEA ( %
0:100). 1Iwé>p§ﬁ8r>d ProAUsSt Was ineEesvih &E}er Fﬁ &Vs@a@aow S0k (Snethyl-
ty
Ly b TR AP 8 RECar R PR ipealoLI8 (.

3H), 2.2bkd, 8ED) 5D g, 2H)16.03 {so ), WeEh@d1 H); tMasﬁMtgmﬂZﬂ% [MH]+.

to give the title conmpound (115nmg, 32%; NVR Spectrum

1.12 (t, 3H), 2.02-2.08 (m 2H), 2.09-2.21 (m IH,
Examfe3$ (s, 3H, 2.34-2.43 (m 3H, 2.75 (s 3H),
_‘é_b‘B .81 (m 2H)- 5.44-5.51 (m IH), .6.06 (s,S | H),

Ef by Bid-3-y1 lszol S-Ahpare ‘ v1-1H-
pyrazdl Svihiio)dtritaaihs 2, I(gi) rre{vﬁf/ls ISpect rum 431 [M—|+] The

<~ LT uUrumuo=TLIly

7. leMit@ZeOéf-ﬁchfM@S-@ﬁl)yDW(Bmlﬁhﬂelfﬁ?gfafzblﬂ@—ymﬁlﬁb)p@hnmm (200mg,
prepared as follows:. A m xt

0.84mmol).. r-hi-6r-evaeonysrPpshlisarpelmeyiipyreidines (Frhgng, 0.93mmol) and

oS e S5 BN YR S90Sk

150°C hﬁmt@chcmts 4"Dlﬁl£rﬂ1&turd way sllowad abubdad aet ehe alolatdes removed by

ﬁ? the hotfn ture b(%/_filflltratlonthqel. ith
evaporag§iy o e (EHEND VT BHTIEFG e SOITRAIREFPTY (OB sicniel eluting wit
EtOAcvrﬁéthgm (%S%R&'givfe'tﬁg tﬁmcdmh@geaﬁgn 0); smas&@imm 1.12 (t,

el uti ng héxane/ Et OQAc (50:50 in creasin
3H), 2862023 (lyl, 8H),02.10, 3H3h@3(2u2f14 (gl 3p.031i03-88a 2H) 5.46-5.51 (m,

1H), 634 (ﬁ,“gﬁo%%ﬂ@hg{?%‘@(s;@gg'?’ﬁf 87 (m, 1H), 8.312 (d, 1E), 8.72 (s, 1H),

8.81- sxsyr(ﬁlz@H) Bt ub aYi1ED) pydsk Shetivaen 485[VIH]+.12% as a white
solid; NWMR Spectrum1.18 (t, 3H), 2.21 (s, 3H), 2.55

(g, 2H), 6.03 (s, IH, 6.95 (s, IH); Mss Spectrum 238

+. Exanple 34
L’“‘m@%a hyl - 2-r2- (3-(2-cvanopyri d- 3-yl )i soxazol - 5-vUpyrr

S- 6-(2-:Meﬂhbn tioRydthyty)-24F2 (3~ (Betvieth vibyraziny2-3Disox@zol-S-ylipyrrolidin-1-yl]-4-(S-
yr.im di ne A nj xture of
olg3- mnidine, | _ |
%d@ﬂrﬁ ride XL &FH AF Y 60%" Qisﬁ&ls(&logfrgﬂ 8. 4§ﬁﬁ‘ﬁ@5 )was added to 2-
2-[3-(2-cyanopyrid- 3-yl )|soxazol-5-y1]pyrro di ne
metho;(@zannigﬂSmlDamﬁw)macmme DY BEtied fa5 M) minutesbily hemg purged with

o, "$52S 813 5 SRR YBART DL EUBLE AN M s

methyRTE-pyRoM8lydinhih 8 yFaTBivne A 300meV 860 mdidl P Rvas TatRled €U NHE mixture
was purified by chromatography on silica gel eluting
heated\gt # R0°C in a sealed vessel under microwave irradiation for 3 hours. The mixture was

meth

allowed to cool, diluted with water and extracted with EtOAc. The extracts were combined
washed with water and then saturated aqueous sodium chloride solution, dried (Na,SO4) and
the solvent removed by evaporation. The residue was purified by chromatography on silica
gel eluting with EtOAc/hexanes/methanol (50:50:0 increasing in polarity to 95:0:5). The
purified product was triturated with DCM/hexane, collected by filtration and dried to give the
title compound (8mg, 2.4%); NMR Spectrum 2.02-2.11 (m, 2H), 2.12-2.20 (m, 1H), 2.16 (s,
3H), 2.34-2.49 (m, 1H), 2.76 (s, 3H), 3.23 (s, 3H), 3.48-3.57 (m, 2H), 3.64-3.82 (m, 2H), 4.26
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Et OAc/ net hanol (95:5) to give the title conpound
(68ng, 18%; NMR Spectrum 1.12 (t, 3H), 2.04-2.22 (m
WQR)os/ 1307 (s, 3H), 2.32-2.44 (m 3H), 3.70-3.B3I/GBR006/001195
2H), 5.46-5.51 (m IH), 6.04 (s, IH), 6.23 (s, |IH),
6.82 (s, IH, 7.79-7.8M¥4% IH, 8.312 (d, IH), 8.72
(s, IH, 8.81-8.87 (m IH 11.47 (s, IH; Mass
(t, 2H)9:F)3915r4l5f(1rf}421),[3\/7‘3 ts, 1EXa® &, 3H), 6.69 (s, 1H), 8.51-8.56 (m, 2H), 8.65 (s,

6- (2- Met hoxyet hoxy) - 2-r2-{3- (3-net hyl pyrazin-2-yl)is
10, 1050 oo L85 MapSpesituat 4771 M4 (5. ot hyl -

- pyrazol - 3-yl am no) pyri m dnme Sodi um hydri de (140ng of
a 60% suspension in oil, 3.43mpl) was added to 2-
Exampleg8toxyet hanol (18m) and the m xture was stirred for

&ﬂi@%ﬁi %I-lllgthv%vr} 203 gﬁgogztoT 5-vl§pvrg($hdln-1-vl] 4-(5-methyl-

f:«.t?zo 3z ahﬂ’fﬁ, Ridid¢i N- 2-yl)isoxazol -5-yl ] pyrrolidin-
Tﬁiﬁﬁ%rﬁ_l"- | H pyrazol - 3-yl am no) pyri m di ne

“8 Oﬁmrrzgureo 06 QSﬁﬁtrth)loma%{%@ﬁéﬂmﬁwmmwmhﬂms@cah@la’i-eﬂpmohdm -1-

N T AL IR e

(155 mM, 1A oML ET) lﬁrﬁdhﬁbﬁﬁ@ﬂl@ﬁolvmhl weh\Geatdd @t qzmca@ﬁ 9 d6Bke@ vessel
conbi ned washed with water t hen saturated agueous

under g wisned HPplienefos dIhgprsonT hedmxaae s 2kowsd torrpolKikluted with water

and ext?&!t&f& tg @E@RXe%hg ¥ t?ac?so\g%@tc'o%m I'Wasfl&ffvﬂ val@Snd thenhsaturated
puritie Chr ongt ography on sidica gel “eluting

aqueoulstsOAmmh elxlanéfs Sotetidrg rivled (B, 0;) Cind nhe e«aisemgenqusrb bpeiappration. -

t0.95:0:5 Th urjfie roduct., was tri urate W th .
The  psifiex AL, | nusfieder by bf$1 SnaopEPhYn Ohd S ‘r"?edg‘f E]]iu%g with
EtOAcyﬂéﬁaﬁésilﬁ&hﬁﬁW {11%5@151 H% ift g)ﬂanw\'ﬂ? 9%@9} r"pHe rﬁ?ed raéduct was

2.34-2
tnturat(:qlnw1[h—|)etheﬂh6)@n¢,s¢ol®bl)ed By ABtrgton &H) dngd 48- BySThy mle compound

(22mg ig% o) eczt 1?59“@83 ;,226%; 1%311%9251{)23 1? 251 6D 151, 2.16 (s,

3H), 28134Eho1H, ﬂfh) &H)a (s83ﬁ';'> 3(@5 3 Isbi)(m 25014 &g, 2IH7I) 5.4¥85556 (m, 1H),
Spectrum 477

5.78 (ssslél)( 296(h b)) 2/;]9%& 13, k §-5ﬂe§ ﬁ9|(gy PRI hl-22 ¢4,)libo MassiSpectrum -
477[@ )pyrrolidin-Il-vn-4-(5-nmethvll

r-]\é'yrazol -3-yl am no) pyri mdine A m xture of

S-6-chl oro~2-{2-[ 3- (3-net hyl pyrazi n-2-yl )i soxazol - 5-yl

lpyrcrolidin-lyl}- 4-(5-methyl-|
E_"a_@lk\@é,’trazol 3-yl ami no) pyri mi di ne (200ng, 0.46mol ) and
d X : Ap g \ idin-1-vI]-4-
ge i— RbIvDidoxaRsdy iﬁ\}‘ohdln 1-vl]-4

a Sedl

-mebh HEEH- ramlv&a idine f or 3 hours. The m xture
I1.o th t. d t t
e e Y xqfrafiof RSN 2 ASRwED, A sded to 3-

metho;vﬁir@sanam ShiMeahdSiBe Wi riulel was We@disros A0 inifueh vdkile dRing purged with
solution, dried (Na2SO4) and the sol vent renoved by
nitrogegy apor §t6 eiHoro-2-{2-[3-(3-methylpyrazin-2-yl)isoxazol-5-ylJpyrrolidin-1-yl }-4-(5-

methyl-1H-pyrazol-3-ylamino)pyrimidine (200mg, 0.46mmol) was added and the mixture
heated at 120°C in a sealed vessel under microwave irradiation for 3 hours. The mixture was
allowed to cool, diluted with water and extracted with EtOAc. The extracts were combined
washed with water and then saturated aqueous sodium chloride solution, dried (Na,SO4) and
the solvent removed by evaporation. The residue was purified by chromatography on silica
gel eluting with EtOAc/hexanes/methanol (50:50:0 increasing in polarity to 98:0:2) to give
the title compound (33mg, 15%); NMR Spectrum 1.79-1.86 (m, 2H), 2.03-2.11 (m, 2H),
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The residue was purified by chromat ography on silica
gel eluting wth Et OAc/ hexanes/ net hanol (50:50:0
w0 p@saasITg in polarity to 95:0:5). The puri fiBdI/GB2006/001195
product was triturated with ether/hexane, collected by
filtration and dried toltfive the title conpound (22ng,
119 ; NWR Spectrum 1.19 (t, 3H), 2.03-2.11 (m 2H),
2.12-2.29 Xz, A1812.161(s,|3H), 2261045 &m, BH),.2.26 &l 3H)46.19 s, 3, 3137, (t, 2H),

2.76 3H), 3.65-3. 80 2H), 4.19 (dq. 2H),
3.66-3.81 A, %_%364.5%1(; 2E, 5.5(_)—-‘,5846§ énn uEg, 5.8 be 1fﬂ§,, 5.9{3@, 186670 (s, 1H),

T L

S- 6- (3- Met hoxypr opoxy) - 2-r 2-{ 3- ( 3-net hyl pyrazin-2-yl)i

siox zol -5-yl >pyrrolidin-1-yll-4- (5-methyl-I|fl
E’<_af_n_9_é§r azol - 3-vl ami no) pyrim di ne Sodl um hydri de (92ng of
S-6-(2-§Etﬁ%ﬁ° TG In@hylpygaZi y)so%ml 344AA Pald?in Lyll-4-(5-

midjne ged vvith mtrogen

%Sﬂ%}‘ﬁ?glr}? @Pdﬁu(é%m& ‘if }56? %Sﬂo ﬁg{nﬁytp GLY22RRH s dded 10 2-

ethoxykthBY$18@8hmBand &gl kY W48 dirRa KOZQQrﬁﬁlnuEhs%mwbémg\@mged with
added and the m xture heated at 120C in a seale

nitrogeessel Stfheldprod-¢2ddvddaatidpyipanioniserazgl- ﬁrrylilpgrfofw%rl—yl} -4-(5-
et 5 5y BN 84 95 ANl BHEE e oo

heated wa $2GC inl ¢ tealvdtvessehmetler lmanromW iradciaticmcfoe 8 heuso dihgmixture was

alowefl a0tk IS Bo Her B e e8] BEROs (6 PR ge combined

washe& Ri@npALOLRPHR¥N Qudidd £ReOR sollith cRBidt sBlution, dned (Na,S04) and
Et OAc/ hexanes/ met hanol (50:50:0 increasing in polarity

the solwmtgtsmv@c; by evagiovationh élhei tekbidue avap gurniticd d3raromBograpiyvm silica

gel elug‘ﬁbeg it @téAfaqe%wfe?/ %an%ﬁfgo-gg%s’ Eﬁ'e%éﬁgé Th olajiy (9,98:0:2). The

purifiell froduét ¥as (r&ura%d)w1tk3 etihgr/fl@qang H)olle&e@% (fﬂtratﬁﬂﬂ) and dried to give the
3.66-3.81 (m_ 2H), 4.1 kg 6 (m IH,

title cqgnppgn(i £62mgy)27%; %’_pgggx_,n; BOG ¢, @g) 2] % 2 1% (532@,62512 -2.20 (m,.

1H), 2&5‘( 3#? §§21 724 i 1807 s\NESSnSRES U 9% 1K T, 21), 3.66-3.79

(m, 2H); 8- 2@1{ EXH)O S yiot oK ¥ion ;- PHY, -8B ¢, IH)ES.BY [(RYITHZ 61692s V1), 851-8.55
xazol -5-vUpyrrolidin-l-vn-4-(5- nethyl-I
(m. 2 £ for B A Gt B9 1495 Smcatiia 483 My o i de (92ng
of a 60% suspension in oil, 2.29nmmol) was added to 2-
et hoxyet hanol (18m ) and the m xture was stirred for
Examjile 39i nut es whil e bei ng purged w th nitrogen.
2 -

- E Y, p r&lvllnvraz%l i-vﬁl‘%ggz% 55 yl

Sodlum hydride (100mg of a 60% suspension in oil, 2.5mmol) was added to 1-
cyanocyclopropyl)methanol (prepared as described in Example 22 of US-5, 859,014) (245mg,
2.5mmol) in dry THF (18ml) and the mixture was stirred for 10 minutes while being purged
with nitrogen. S-6-chloro-2-{2-[3~(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl}-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine (218mg, 0.5mmol) was added and the mixture
heated at 120°C in a sealed vessel under microwave irradiation for 3 hours. The mixture was
allowed to cool, diluted with water and extracted with EtOAc. The extracts were combined

washed with water and then saturated aqueous sodium chloride solution, dried (Na;SO4) and
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heated at 120C in a seal ed vessel under m crowave

irradiation for 3 hours. The m xture was allowed to
w@owb/10a30T uted with water and extracted w th BpCQACB2006®01195

extracts were conbi ned washed with water and then

sat urat ed aqueous sodiuhléchl ori de sol ution, dried

(Na2SO™4) and the sol vent renoved by evaporation. The

the solVeéd$ r€t6veatsy petipofdtief. heGbsianmivaghaphyd by cﬁtdmamagrgﬂiy on silica
eluting with Et OAC/ hexanes/ nmet hanol (50:50: 0

gel elufing rVélﬂ"s EHgAChepaesimeiianph (YR5QY dncregsing pupplapiggyto 98:0:2). The
punfw? F)ﬁ)qlﬂ&t Mtﬁljéfeg%lﬁl @M’yhé)&ng t(ﬂ)?l'é{:@& %% tratﬁﬁla{ gct%ig;g t@%lve the

tration an |vet It| nmpoun
title coﬂmlnd I(\l\ﬁl@:&,%l r DI snﬁctmm 3)1;1.23 Qd; 21-1;1,11 1991.38Hn, 2H), 2.04-

2.11 (nz; 2{:@ 342 23% m,3ﬁ%}l 2(21(? 2.{13;) 2§|2)5214§( llg}ryzé_ép 3ﬂ{{|)3’.68~3.80 (m,
: 01
2.+ OG5 B9 410 e 158, M55 70 g0 100
8.51-8.00n(m2BH), 89%60, 113), 1L HP (s, 11)4 d4ss Speetium KBS EVIBgect r um
492 [WH +. Exanple 39
S-6-r (Il -cvanocvcl opropyl) net hoxyl-2-r2-{3-(3-net hvl pyr
péup- 2-yl )i soxazol - 5-
Examy >gyrrol [ d| n-1-yll-4- 5 rrethyl -1 ff- pyrazol 3-yla
3 2] 3i(3rme 7in-26yh)isoxas yHw; rrolldln- -y1]-4-(5-

' -‘ - was added to 1-
M@é—ﬁ 3&‘1”3, fi]mﬁ%&Iﬁ@'ﬁltjoﬁ%;)(prepared as described in
ESodiph ehydAdef(10ng,of &6 80 %1 4)spe@siitn 421, Shrminpl)i wagliagded to 3-

cyanor;xrﬂal_{l?ipg 1 q:l%\grea ngﬁ éeégn%dtxih l&hem%s t1 bg({ 4(1 4Z%Ob} (22 lrErr?glf tZGSSmmol) in
dry TH@' @8&@} ?Qdethg n{lgtu[regwfig’stf}?étd%f PU hﬁﬁﬁt@s ¥t béingpagel watMlitrogen.

yrr olidin-I- - 4-
S- 6-ch}dr<p>§2r{@z[dk(3anyﬂha}pym rpgfwi)moaazmé»%jah@mlldm Giyhet- XSm@shyl 1H-

the. m ed.at 1 o
pyrazof oAyt ie ottt b EED HassATREp g gl Tged at 1207
in a sesfb&X VeKs6l VRIS Alidrowaek fRdR@ieh fortd hotired The Ihixived ®hs @lRved to cool,
extracted with EtOAc. The extracts were conbi ned

diluted wsigh waterprdhexigactad \aiﬁu‘_ﬁt(?m Bha enteacsdvern qebined Hphpd with water
and thecnhslaﬁlrrﬁtgg 6@9 olﬂg sc?cﬁu ‘?%.?(s%ﬁug’ﬁ)“& i § %%¥ ?r[é dsokvent removed

evapor ati he resi
by evaporavionl o?gha@éstdwwm |pluﬁﬁe@ Ebly ﬁirdﬁiatt@rwhlyfbn silica gel elutlng with

Et OAc/ hexanes/ et hanol (50: 0 increasi fée? tJ %t (){
EtOAC(h?X@@Sén%lanOf@ D reing o @R LD PA T B e roduct was
triturats ??Nﬁnex%ﬁé |c§§$c‘%&l %ﬁftfa'tﬁ)ﬁ %ﬁd BReARbi K I8 %tlte‘%oﬂlb&‘?nd (8mg,

tle conpoun MR Spectrum 1

3%) 61%¢e ZEMMM wseh% Ohj) 2HR 2c1m—2 211, CH), 21)- 2 20 (m 1H) 2.16

o g 78 o Py 2585, . S St e . s o

5.40- 5(413 (od, H)Hg 57@7(35114)2 5(981 (sl rm 657(53@5 qlglb) $§Q~§9§§ @8 2(}5); 8.66 (s, lH)
m 1 S’
11.49 (E;L 150 tru [Sﬁéb-t ‘ um 499 [ MH +. Exanpl e 40
S-6-(3- Q/anopr opoxy) - 2-r2-{3-(3-net hyl pyrazin-2-yl)iso
xazol -5-yl >pyrrolidin-I-yll-4-(5-

Example 41
S-6-Methoxy-2-[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-yl}pyrrolidin-1-yl]-4-(5-methyl-
1H-pyrazol-3-ylamino)pyrimidine

A mixture of S-6-chloro-2-[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-yl}pyrrolidin-1-

y1]-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (prepared as described in Example 162 of
W02005/040159) (200mg, 0.45mmol) and sodium methoxide (1.0ml of a 25% solution in
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met hvl -1 flr-pyrazol - 3-yl am no) pyri m di ne Sodi um
hydride (I OOng of a 60% suspension in oil, 2.5mmol)
woawedaded to 3- cyanopropanol (prepared as deBCT/GBe@6/001195
in Chem Abs. 1950, 44, 4460b) (212ngy, 2.5mmol) in dry
THF (18m ) and the m xt-Ud@-was stirred for 10 m nutes
whi | e being purged with nitrogen.
methafelf Z(Eﬁhrﬁblf)-lﬁ-d{rﬁnﬁe%zéﬁ} (llﬂnﬁly i rzated -1 -ay bealeglonazdd | at 32¢¢2C under

lp rroI|d|n [ -1 H yrazol - o
mlcrox'gaxﬂ r. %‘u}%ﬂ’i‘lﬁe Qrfswy myiev(&sﬁnad@fea 2@ solution in
methaﬁ&e 1'55’1%&15? 1§ WRaiREd 3hd k8o %kﬁxr@ héﬁ@ﬁr%‘f{déﬁeﬁﬁcﬁbww fldiation for a

m crowave frradiation for ours he m xXture was
furthea ¥t Ihowed at 8202601 Thel nlixthed was talowed ¢o cacldareixthe ac &desmeiioved by

The tract.s ned hed with er. . )
evapoglih, P ek et G0 O LR B Qi g brine, dried
(Nagséw eghd( Na2 S@Nen@Nintd¥8d S8 V@&Hpofﬁﬁﬁveﬁh@yreﬁ‘dﬁ@%ﬁé | Qftified by

The residue was 1pur|f| ed chr omat ogr aphy on silica
chromgigigraphy tdmngjliod igh @mm@yﬁt@éwh@tdmam 630:3G @nGersng in polarity to

100'0)I po E?Pt%l rf]%dI no«? %llt”av&zllstt}ét o@ﬁ%&ﬁ%\)@éﬁémp gétl?lIegEge%y Wra'uon and

dried fol gﬂve aﬁd fme aaﬂp%hmdea%@ %%)e Nm Shddu@nt PR ad (ﬁﬁ@i) 2.18 (s,
; rum
3H), 2@3 2. qub(m iﬂifg; 5@0 @y 1H))3. 702(51éH gtna(g@;gﬁz 50431 §4g4t 1H), 5.70-

5.85 (%f‘& 12}[% 5. 8§ é@o gbrlss5 %ﬁ? é&"ﬁ% 151) gs?%t %ﬁ; ?-5§_ %0 ?asr%l 1H), 11.45-

11.60 [U4)s, 1H);98laésSpdckfpm 010Kk | H), 8.52-8.58 (m 2H),
8.66 (s, IH, 11.49 (s, IH; Mss Spectrum 487 [ MH +.
Exanmpl e 41

Examﬁleﬁtj\/bt hoxy- 2-r 2-{3- ( 3- net hoxypyrazi n-2-yl )i soxazol - 5-
y>pyrroI|d|nI vn4(5 rrethyll
pLIny 1 : i VXY |:_, ing2-yl)isoxazol-5-

S-6-(2-Mh KiyX
_Blanzohn Al}“lasoxazol 5-y

_stﬁ@zaydﬁdeydlamn@oafpw 140% @hd}ﬁnﬁ@ﬂi eR e B . Z5aEels Grasbatled to 2-
in mpl e 162 of W0O2005/ 040159 (200rrg 0. 45mmol ) and
meth%&h«mﬂl {EAmAb and dhg @Ume Whs eiirpasbfos d P uningies iviriet bearopurged with

5nel W B d_ | 3
nvoed 0BT Do GO0 MEPLBRELR I RRBRLES 40
methyNﬂ)Hepy&mblﬁnylnmIﬂm)’p(yrdmd{r@ $ptepakda a@ Seessdbed | N Example 162 of

worffiaPTR0n adaed Phimal e e 4 e e i 10°C in @ sealed
vessel ll%%c?&ﬁa\r@ labifaBoNVest PhdRVethd MifRR! waHidwia to cool and poured

vol atil es renoved by evaporation. The residue was
onto adi0gdsplvieP G idR Gtbangraohuoh. m?[hmcovllamerwaaredbtcchmthbmthmol to elute

any nélfl®, SoRHRL A I Ry b AR 4B pSHRRe: re Blvent was

removee€ by @l iifdrigorndrdthEbdRiue Ve e sied DY catbrhi6saps) Msﬂlﬂa gel eluting
olarity to 100:0). The purified product was

with E{QA¢heraaes/ methan SO0 Hacteesing dr erplasyty o 95:8:9)on Taadpurified
product was triturated with DCM/hexane, collected by filtration and dried to give the title

compound (21mg, 9%); NMR Spectrum 2.00-2.20, (m, 3H), 2.18 (s, 3H), 2.30-2.50 (m, 1H),
3.20 (s, 3H), 3.30 (s, 3H), 3.48-3.60 (m, 2H), 3.60-3.80 (m, 4H), 4.20-4.30 (t, 2H), 4.50-4.60
(t, 2H), 5.40-5.45 (d, 1H), 5.75 (s, 1H), 5.95 (s, 1H), 6.70 (s, 1H), 8.25-8.35 (dd, 2H), 8.50-
8.70 (brs, 1H), 11.40-11.60 (br s, 1H); Mass Spectrum 538 [MH]+.
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dried to give the title conmpound (19ng, 9% ; NMR
Spectrum 2.00-2.20 (m 3H), 2.18 (s, 3H), 2.30-2.50

W@ 2061166397 3. 65-3.80 (m IH), 3.70 (s, 3H), 4. 0BCT/€B2006/001195
3H), 5.40-5.45 (t, IH), 5.70- 5.85 (br s, IH,
5.85-6.00 (br s, IH, 618%—(s, IH), 8.30 (t, 2H,
8.50-8.70 (br s, IH, 11.45- 11.60 (br s, IH); Mass

Examfeeldt r um 450 [ VH +. Exanpl e 42
-6t-(2 I\/lethox ethox 2-12- {3 (3 (_?I mathox ethoxy pyra .
5 & 0 P 4

b

(5-methRY-1 BE By ra%oﬂk%iﬂﬂwr rHid%é;e Sodi um hydrl de ( 150rrg of

a 409% SUSPensrom rn oi 5mmol ) was added to 2-
rBtieh tixly e¢dwapuoind (& @xriisplagert] as hise rsexdndr prodast &ioir thed pfeparation of

Examidd 58 o 051 2B Bin A0 %0, Joh 50U TR, a0 24050 (m

1H), 3|2]0p(xrmj |3d18ﬂ3 Bo Yo} 26y, G360-380 Il 211), 4.20-4.30 (s, 2H) 5.35- g 45 (d, 1H),

azol - 3-yl am no) pyri m di ne’ (pf'epared as déscri

570515 (% anHs 51 500 (BEDODS), (160 0SB 0Re. S0 kR S esS (br 5,
r eat OCin a seal ed
1H), lsggs%ﬁ]ﬁd WEO%%WS‘%%Q%Q%?M% for 5 hours. The

m xture was aI | owed to cool and poured onto a 2Qg
i sol ute SCX i on exchange col um. The colum was el uted
Exampled et hanol to elute any neutrals, followed by 2M

S-6-(2Im{iﬁ&gbﬂh85@:-;%-g-: iéi*-gi-g%aﬁlogg dt-ilﬁl)%‘E)Q&lzﬁf-g'-ﬁlg}%r@lﬂiiﬁ-eﬂ-&l]-4-(5-

meth Boby- on silica gel eluting with

c/ hexanes/ met ha 50: 50: 0.i ncrea ol ari t
tEI&heg%ﬂf‘occgslPOU?HéN%a e, {585 Serop PHHIcT BPPIRE R oY
Exampphb (8K anes); caMres e%@fuﬁvzfosli Iﬁﬁﬂjﬂgﬁ@%%l i@s@lmm 1H),

the title compoun MR Spect rum

ng,
3.25 (s AFD.3H3 (t22HB 3¢65-3.8Hm, ZZHBG-ZZ (6@H)NS. 41 k¢, 1EB, 2@9 (s lH) 5 97 (s,

0 il B0 Tl 0, g 1 P 4

Spectr{igh 4$8—I)MH§+75 (s, IH, 5.95 (s, IH, 6.70 (s, IH),
8.25-8.35 (dd, 2H), 8.50- 8.70 (br s, 1H), 11.40-11.60

(br s, IH; Mss Spectrum 538 [ VH] +. Exanpl e 43

(2 Met hoxyet hoxy) - 2-r 2- { 3- ( 3- hvdr oxypyr azi n-2-yl ) i
Emégg%z -5-gl }pyrrolidin-I-vn-4-

-6-1\_/[@%;%5@ {3-@2-onanaporid S-yl)isosazo)-Syi pynrdlidive- 1 Nip44(5whethyl-1H-

Pyrimidine, . e 39 (12ng, 6% ; NMVR Spectrum
leQQtlt?e &Qngﬁ)-(élﬂﬂ v&’&")isola@edlgs tﬁé sec%h')l pr&iu%pfrgmﬁﬁe ﬁjﬁbaﬂa&'&n of

Example zo(méa%i w 3 0452 (Qj(m,l 3}30 25)972;2(5(@5%}@&;)2 32.2.40

o, 1y 3 5234060 A8, 825332 (i 353868 Inoete i 18 {ip R 1D, 710
(s, IHWBSIS (SPEH), BB (ﬂa,olf[ﬂ}/?ﬂl@-(s, 1H), 9.20 (s, 1H), 11.74 (s, 1H); Mass Spectrum
444 [MH]+.
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Exanpl e 44
S- 6- (2- Met hoxyet hoxy) - 2-r 2- { 3- (4- cvanopyri d- 3-vl )i soxa

wa eo6de6sh} pyrrolidin-I1-vl1-4-(5- nethyl-I|fl PCT/GB2006/001195
r-pyrazol - 3-vlam no) pyrim dine The title conmpound was
i sol ated as the second-pi%duct fromthe preparation of
Exanple 26 (5nmg, 2% ; NWMR Spectrum 2.03-2.15 (m 3H),

CLAIMSIO (s, 3H), 2.38-2.47 (m IH, 3.25 (s, 3H), 3.583

(t, 2H), 3.67-3.81 (m 2H), 4.27 (t, 2H), 5.41 (d,
IH, 5.79 (s, IH, 5.97 (s, IH), 6.97 (s, IH, 8.09
L (fophibudbdibbda ) 8 62 (5. 11, 917 (s 11,
11.5 s,rf ; Mass Spectrum 488 [ MH +. Exanpl e 45
S- 6- Met hoxy- 2-r2-{3-(2-cvapdpyrid- 3-yl )i soxazol -5-yl }p
yrrolidin-1-vn-4-(5-meshyl -l Hpyrazol -
3-yl am no) pyri nyej-n conpound was i sol at ed
as the seconql pr/odugt fr mt preparatl on( f Exanpl e
30 (8ny, ctr (m BH?
209220(m3H) ZM)(nNIH) 3.52-3.68 (m
2H), 3.74-3.82 (m 3H) 5.39 (d, : 5.79(s, I H),
6.17 (s, IH, 7.10 (s, IH, 8.15 (d, IH, 8.48 (dd,
IH), 9.10 (s, IH), 9.20 (s, IH 74 (s, IH); Mass
Spectrum 444 [ M +. CLAI M5 1. Apon'p nd of fornula
(I): wherein: RL is selected fro thyI et hyl ,
i sopropyl and cyclopropyl; R is sel ecCEd from hydrogen
and hal ogeno; R3 is selected from hydrogen, hydroxy
whereighd hal ogeno, or froma (d-C )alkyl, (C2- ©8)al kenyl,

(S e i R

dR? ig(sé]eetleﬁﬁa:hékwdragelngmd }(aml:)ge@) cycl oal kyl ani no,
Co6 r
dﬁg {S?Sg%eéfmwf}r)egfﬂb gw 3@@% or frpiray C1-(nalkyl (C2-

comh 8L (A QL B AP T .
aminon@HeC§alkytarding, &i-[(O}-U8)atkeytbenind, (68t@8)ogglodlkylaming carbamoyl,
R PRI ) I S g

N(R3c)‘®(9§]@79 %fbu%nd«héﬁn :@3‘*@ @élééyéd, fr&ﬁ a'@ll(%)@lk§%ﬂ{mt@@5alkoxy group,
.y monocyclic 5- or 6-nmenbered heterocyclicC ring
is @ eatpiatesl mepagyclieds H- or 6-membered heterocyclic ring compnsmg at least one

ring heteroatom selected from nitrogen, oxygen and sulfur and R* is selected from hydrogen

and (C1-C6)alkyl,

or R? is a saturated monocyclic 5- or 6-membered heterocyclic ring comprising at least
one ring heteroatom selected from nitrogen, oxygen and sulfur,

each of which groups or rings within R? may be optionally substituted by one or more .
substituents independently selected from (C1-C6)alkyl, (C1-C6)alkoxy, (C1-C6)alkoxy(C1-
C6)alkyl, (C1-C6)alkoxy(C1-C6)alkoxy, halogeno, hydroxy, trifluoromethyl, tri-[(C1-
C4)alkyl]silyl, cyano, amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, amino(C1-
Co6)alkyl, (C1-Cé6)alkylamino(C1-C6)alkyl, di-[(C1-C6)alkyl]Jamino(C1-C6)alkyl, (C1-
Cé6)alkoxycarbonyl, carbamoyl, (C1-Cé6)alkylcarbamoyl, di-[(C1-C6)alkyl]carbamoyl, (C1-
C6)alkylthio, (C1-C6)alkylsulfonyl, (C1-C6)alkylsulfinyl, (C1-C6)alkanoyl, an
alkanoylamino group NER3*HC(0)R*® wherein R is selected from hydrogen and (C1-
C6)alkyl and R* is selected from a (C1-C6)alkyl or (C1-Cé6)alkoxy group, or a saturated
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one ring heteroatom sel ected fromnitrogen, oxygen and
sul fur, each of which groups or rings within R3 may be
wopitcomabT y substituted by one or nore substi t BENGS2006/001195

i ndependently selected from (d -C )al kyl,
(d -C6) al koxy, (C-Cg)alkexy(d - C6)al kyl,
(d -C6)al koxy(d - C6) al koxy, hal ogeno, hydroxy,

monodytlid 3410+, GRE-lvy 7;mémberpd ﬁihg, V@ﬁ?ﬁlﬂhkg Irﬂ@ldpylbnalgycmmpnse one or
am no, (CI Co6) al kyl.am no, di - ) al k

more hgpﬁr% 0$ sele%e) frglg;q nltr«eggm eHjean l@?‘il é‘h‘f‘ﬁoir@‘l 3/ le)lglp ﬁl&hstltuents may
el S L a6 e s,

dQ- {s(2a- -0@6)Iaexhbd>r]3d hetbmmyhatm(r{ﬂg-coﬁﬁ;)rmiﬂgydt fldvisiogne ring heteroatom

Isulfon , .{ C -C6)al kyl sul finyl,
Selectf‘éigfoneegt%ﬂgﬁ eyt ?ﬁ/fi %‘('Ilé‘&noyl am no group - N(R3d) C( O) R3e
Vﬁiﬁr\ﬁﬁe@elw it SutRghesd @}dorfer SThdr¥ @ﬁ%ﬁ&n&ﬂﬁd&ﬁdenﬂy selected from

Co6) al kyl and R3e is sel ected fromaﬁé‘m -
(Cl1- C@@lky@l)chd%%)aémmﬁeltm ofwhirh|(Catconiispib lcC®alk04y groups

may b% %%ag% S%‘%%Fg?&)ﬁ% é{erng'reo\g?st uents ng%;%n%éerﬁlgﬁ se?e@%d flom (C1-
C4)al kil rfﬁ:@fg@no QX6 rhyﬂﬁd(y%mﬂftﬁﬂuoraﬁw}@'i) vko QlﬁlO%Hﬁ(S,tnhtw R,

|1 b
NR'R] Gruiony oYy K gikem parie v aasyt, € Datkasyersbonyl,

CLPIRTRRER, ?%%f@ﬁ?&%%ﬁp%ﬂgnfl?%é% e

-C(O)NB.FR uzm,d -S0NRARY, sihere@i RF RSBAR' R umﬂR%yrecuaeh ordepandently

S entS| p ly.se ed do -G b)al kyl
selecthigor &y SERs e (T Tl of & ARe O] PR R apics Ak When
taken tQ)Q:th&G\)Jﬁlll KRN tr SEAURS TEWhRS (RA) 4r8 'ﬁﬁh&h)éd Stbp Eéc‘hl-iﬁ«%il)eﬁdéntly

one or nore substituents independently selected from
form a(s@turat@l petbiooyslic g ayenis 0, 4ot Ao, hydr oxy and

trifluor.ometh eng

SRR Pelpred Baegt RER GpuSHald Bpars A0 Rioro R S
substitubats;C6) al koxycar bonyl, (d - C6) aI kyl car bonyl ,

(C2-C6) al kanoyl am no, phenyl carbonyl,
or a phagneyentieallycsrapiRyle salt teryrkR6R7 and - SO2NRSR9, wher ei n

each i ndependently
pmVIdgélthél?@ecf%&rpgaz Ogﬁogﬂg@%ﬁ%% C)alkyl, or R4 and R5,
5-chloes-2-R@-[8Rd- rﬁ&hqurpyBS—i&aﬂdlscmzoMm-gﬂpymdxlﬁhn{leg¢{4h(éFm\$ﬂ1yh1H—

t]E!e nltr %fomto whi ch they are attached, may each
pyrazq Il?rm a sat urated heterocyclic ring and n
S-5- ch!léron {21 32(2 gmetlﬁﬁ )'ikoﬁﬁlz)blg%tl}ﬂy%oﬁalmp&ﬂw%%thyl 1H-

ring op ionally ears or 2 oxo or thioxo
pyrazaltBogleimingepitranidore; a phar maceut i cal | y- accept abl e sal t

5L H oy SEhih&)-12- L L RTRRRPS 3 DA Sl iy rotidin-
1-yllp9rigafdi®y; 0- 2- { 2- [ 3- (2- met hoxypyri d- 3-yl )i soxazol - 5-yl | py
S-4- (5[r;gt|hlyld|1191-plyrgzloi —Afylarrsnnggﬂz [Xl[i-’a I(2 I_rllethoxyplyﬁd 3-yl)isoxazol-5-
yl]pyrrolidin-1-yl]pyrimidine;
S-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3-yl)isoxazol-5-
yl]pyrrolidin-1-yljpyrimidine;
S-6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-
yl}pyrrolidin-1-yl]pyrimidine;
S-6-morpholino-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-{ 3-(3-methoxypyrazin-2-
yl)isoxazol-5-yl}pyrrolidin-1-yl]pyrimidine;
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3-ylam no) pyrimdin
S-5-chl oro-2-{2-][ 3-
W@R0600430T n- | -yl } - 4-
3-ylam no) pyrimdin
S-4-(5-ethyl -1 H pyrazot 12yl ani no) - 2-[ 2- [ 3- (2- met hoxyp
yrid-3-yl)isoxazol -5-yl]pyrrolidinl- yl]pyrimdine;
S- 6—mo§pl401gn5 =4veS-higthyl- HIF}Wr@ZfDJB ﬁmmi@mzqa){sz(3ptzydr@cy(p&rm moxy

yl )i soxazol - yl ] pyrrolidin-| yI]pyrlmdl ne;

Yl)lsoxgol5(ﬂlnxrtq1@§rbﬂ§/][pynmubw,azo| 3-yl anino)-2-[2-[3-(2-me

S- 6-me&l¥\?)ﬁy{3yﬁlkfﬂa/f’%ﬁ f)y'r%?i(g miglo?]Z -[2-{3-(3-methoxypyrazin-2-yl)isoxazol-5-
yl }pynﬁhﬂmehlyt]pﬂﬂﬂtdﬁr& met hyl -

S-6- meﬂb}ﬂé‘l 555ethg}rfll}’%§n§a26l)r$—a q[lplpé)yh%? ;g‘%fin E)?rzalzﬂl Y%ISO)I(gz%I 5-
yl}pyrl‘%llglnnp§rﬂp§llé hi¥@aed- (5- net hyl -

yl am no) - 2-[ 2- {3 (3- met hoxypyr azi n- 2-
S-6- chgolrc)—ﬁs(ﬁaednmllﬁpyHZ(}I@y‘y]amlmcdf&aEZ {3-(3-nethokypyreliine;-yl)isoxazol-5-

i N0-4-(5-net hyl -1
yl}Pyﬂigrhg%qgi’Q %‘mﬁoréem no) - 2- [ 2- { 3- ( 3- hydr oxypyr azi n- 2-
S-6- méth})lléﬁ@iﬁléthlyh@i?y}rz&)blfj%‘lmﬁiﬂa)ﬂz =[2} BAY rhéth 6k ypeiid-3-yl)isoxazol-5-
hyl

yl]PYffPﬂlélyr]aiﬂwfsmﬂﬂﬁm no) - 2-[ 2-{3- (3- net hoxypyrazin-2-yl)is
S-5- flu%xcgﬁge i ﬁc}:/lf)y&)p% pi’i{é [pﬁ/%ﬁzg, - y]'arﬂllnl)f)w[h% (& Dethoxypyrid-3-yl)isoxazol-
5-yllpshieiraz ol jpPrimniding;no) - 2- [ 2- { 3- ( 3- et ho_xyp}/r azin-2-yl)is
s-5-Mu@ntdhregpi -4 B dyy o) 2/ {2 B B e ot yria-3-ypisoxazol-5-
yl]pyrlj(_)'h@ﬁrﬁ§gf> rﬁnﬂ@m no) - 2-[ 2-{3-(3- met hoxypyrazin-2-yl)is

oxazol Ypyrrolidin-I-yl]pyrimdine;
S-6-(2< mﬁmtﬂlyxwéﬂ-(%mnth@i h#t-pyrazol-3-ylamino)-2-[2- [3-(2-methoxypyrid-3-

2-[3-(2-neth d- 3-yl
y1)1soxg%@y§ gﬁpmﬁﬁﬂé}?gbﬁgﬁﬁnqlk% ][ py§| mmél ngxypyn yl)Tsox

S-6- ch%réﬂdel@E gﬂop@ﬁ‘l r@i@ﬂgpylhnﬂno 22 [ﬁ (2~ methoygfpgnd% yl)isoxazol-
pyrazol - 3-ylam no) - 2-[ 2-[ 3- ( oxXypyri yl )1 sox
5~ yl]p}ermhdm—@; -WIPypdingi di n-1 -yl ] pyrim d| ne;

s oo R O G SR 2 Rt ek
yl]pyrr@ﬁdin-ﬁyl]wdmmme@l i di n- yI ] pyr| m di ne;
ydr oxyet hoxy) {

§-6- (Zﬁys\gﬁxa%px@ 4 ?arqlm%wylrlﬁfzraeql m: PRy F4- -G -methoxypyrid-3-

yl)lsoxé_k%l_%gg@frg{%%}-xl @{{fiﬁﬁélgg' n-1-yl]pyrimdine;

S-5-fludrpyhr(Gzndth@- W-pyianol)3 2{14112n{)}32-([2—[3ré2~mﬂwyp)’mﬂ- Wligoixgznt-3-
yl]pyrr%ﬁgln_-l-yl]pyrimidine;
S-6-(2-hydroxyethoxy)-4-(5-ethyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3-

e;
(2- met hoxypyri d- 3-yl )i soxazol -5-yl ]
(5-met hyl -1 Hpyrazol - PCT/GB2006/001195
e;

yl)isoxazol-5-yl]pyrrolidin-1-yl]pyrimidine;
S-6-methyl-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[2-{ 3-(3-methoxypyrazin-2-
yl)isoxazol-5-yl}pyrrolidin-1-yl]pyrimidine;
S-6-morpholino-4-(5-ethyl-1H-pyrazol-3-ylamino)-2-[2-{ 3-(3-methoxypyrazin-2-yl)isoxazol-
5-yl}pyrrolidin-1-yl]pyrimidine;
S-6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)-2-[2-[3-(2-methoxypyrid-3-yl)isoxazol-5-
yllpyrrolidin-1-yl]pyrimidine; or
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5-yl]ryrrolidin-I-yl]pyrimdine;
S-6-chl oro-4-(5-ethyl -1
woR@gnessot - 3- yl am no) - 2- [ 2-[ 3- ( 2- net hoxypyr i d- BEWIGBR@6401195
azol -5- yl]pyrrolidin-1-yl]pyrimdine;
S- 6- ( 2- hydr oxyet hoxy) - 4132~ cycl opr opy! - |
H pyrazol - 3-yl am no) - 2-[ 2-[ 3- ( 2- met hoxypyri d- 3-
S- 6-mthl)dlﬁl©XéaZfQéth’§} Vi lpgyazo BB ytkinninb -2 [P H BB HHydioxgpyrazin-2-yl)isoxazol-
fl uoro-4-(5-nmethyl -
5- Yl}PW%W%ddf Ipyrignidingno) - 2- [2 [ 3- (2- et hoxypyri d- 3-yl )i sox
azol -5- yl]pyrrolidin- 1-yl]pyrimdine;
S- 6- (2- hydr oxyet hoxy) - 4- (5- et hyl - |
2.t compawid-&-fytraa (decRidie fBelgida ipvhozippyr i d- 3-

éil) § 3 Xa@c? %ram(l etbﬁy gllr i)sgly{]o_p:yi Xrlui g)%: oprr%pdyl ne.
7Ry k@8akd Bol r@mdgeﬁ a8d halogdrd; 3- met hoxypyr azi n- 2-

I)|soxazol 5-yl}pyrrolidin-I-yl] ryrimdine;

®%s e e e @ Siprand GbC6RIkd, C2-
C6)a1k%n;§1 (}dr’)ée{; RSB ?(ﬁi 9'6%11\(0 i(%%lkylcarbonyl (C1-C6)alkoxycarbonyl,

amino $€6 @)hlﬁk&mﬁﬁn(ﬁ %m@ﬂlhgﬁ)amﬁ]ﬂﬁﬁmi, QC3$&)&WI@aﬂ1®1arﬁmb2@a{rBarﬁoyl

oxypyrid-3-yl )i soxaz 3b 3b 3a
(C1- C@)ﬁl}(pgl)pﬁyb@moa ,qh. (GI+¢ ]k,yﬁpgpﬁ@oyl -C(O)R™, -NHR™, -SR™ or -
c a ler ok |
N(R3 e @1? g@?g :‘\g%rg@;lgzﬁelgmg fI i %%lkii - @McIRSxy Zroup,
® is & gguratet intinoeycligi4) [ ror Gidembered heﬁr@gdpommgicmﬁpﬂmgmﬂwst one

ring heﬁﬁ%ﬁgﬁlcs%&:ﬁa%grﬁ? glgt:ggétgﬁ}(y%%%ﬁ}b?%l is iéeo%eéie fd rom Iilyrdll]rogen

and(C§—@6§§lk§fj from hydrogen and hal ogeno; Is sel ected
om hydr ogen, hydroxy and hal ogeno, or froma (d-C
)cmﬂq(yq; a s:\ltq;@ted@@gra}ck@rwj or@@e@;@ﬂmmcyc]q@ng;compnsmg at least

R e

(e@h 6By Bl ok ﬁﬂgmlthlﬁ&{%ﬁﬂwé optlonally substituted by one or more
- Co) al kyI car banoyl C6) al % car bano

substltu@(c{;)nggpp N}g}:@ﬂpctedm (g} 6)4@{(}43@(; yg%]ué@alkoxy(Cl-
CouEEEhIRE eI SRS ALAIL o Shmbtiet S
C4)alk§lsibytbmmac dmno;r(da?(cﬂ)itam:ylahngo ,GHI{C i-E0)udk ydlanlied smin(€1-
ORI o R Sl A e

C6)a1k9if>dah36ny1 %ﬁrb%%olyﬁ (@1-@%sélkﬁhﬁﬁaﬁeﬂoaygbuméalkmcarbamoyl (C1-
nmber ed hetefr ocyc IC ring onpri si ng | east one

C6)a1kwlt1mg el @6B&Mf9eyle6£b@6balbmuifmvlog&hCﬁhﬁW@@Ml amd
alkanoSAhdid group -N(R*)C(O)R* wherein R* is selected from hydrogen and (C1-

C6)alkyl and R*® is selected from a (C1-C6)alkyl or (C1-C6)alkoxy group, or a saturated
monocyclic 3-, 4-, 5-, 6- or 7-membered ring, which ring may optionally comprise one or
more heteroatoms selected from nitrogen, oxygen and sulfur, any of which substituents may
be optionally substituted by one or more (C1-C4)alkyl, hydroxy or cyano groups;

Q' is a 5- or 6-membered heteroaromatic ring comprising at least one ring heteroatom
selected from nitrogen, oxygen and sulfur,

and wherein Q' is substituted by one or more substituents independently selected from
(C1-Cé6)alkyl and (C1-C6)alkoxy (either of which (C1-C6)alkyl and (C1-C6)alkoxy groups

may be optionally substituted by one or more substituents independently selected from
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each of which groups or rings within R3 may be
optionally substituted by one or nore substituents
wo pabepessdent |y sel ected from (C -C )al kyl, (CPCI/GB2006/001195
) al koxy, (d-C )al koxy(d - C6)al kyl,
(A -C6) al koxy(d -C6) al kb33~ hal ogeno, hydroxy,
trifluoronmethyl, tri-[(d- C4)al kyl]silyl, cyano,
halogeAdiafno, HGdrdxy)aal kiflesrbmethyli hdlé&noChit@l éyehbaANRIR’, carboxy,
' a - OGIaIkyI (A -Cp)al kyl am no(d - C6)

hydroxgmq%(?&)a@@la ,KQB%}{%}@@ﬂ,@@l @Qlk’oxy@rbo-nyl, (8|1!(C}/6|)élkylcarbony1,
B

whereif ®*; KB Rl R{,IRSuintl ®\ake, eaclindepdmeisly selbétedfom KyGregen and (C1-
b) al kanoyl s an .al kanoyl am group - N(R3d O R3e .
C6>a1kmﬁq o R AndRY TR ‘and Bk & png %%vg?rgf@gﬁl @ﬁaﬂlz%vftﬁe nitrogen
i . e
o R R R SR T e A ot dion gl rng
andnis9,162,0r 7-nenbered ring, which ring nay optionally
conpr,i se aone Qr re heteroatons. selected from .
g S s el G s PR SRIGRER SE RSP PLBipe
substiti@s;be optionally substituted by one or nore
(A -C4)alkyl, hydroxy or cyano groups; QL is a 5- or
Ofapherm@ﬁbwaé]dr-%éﬂé@hiaﬁ%%@@ﬁe@fri ng conprising at |east one
ring heteroatom sel ected from nitrogen, oxygen and
sul fur, and wherein QL is substituted by one or nore
3. sAbsimpoushéfFoimale gbnadendiny te elaan tled 2f whene{n(R - €6)eh K yor
and (C -C6)al koxy (either of which (d-C6)al kyl and
cycloprapyl-cs) al koxy groups may be optional |y substituted by
one or nore substituents independently sel ected
fromhal ogeno, am no, hydroxy and trifl uoronethyl),
4. hakogenad of forroylal)anerdiniiRd 8Bim Sawherein R hip dratixy,
(C2-Co6) al kenyl, (C3-C8)cycl oal kyl,
(d -Co6) al koxycar bonyl, (d -C6)al kyl carbonyl,
5. (@m@@bﬁi{&(m&ﬁl@lﬁi(n%c&ﬂiﬂ%ﬁ §1?>F B8O more of claims 1 to 4, wherein R?
_ -S(On(d-Coe)al kyl, -C(O NR6R7 and - SO2NR8R9, wherein
ishydiRgen.R5, R6, R7, R8 and RO are each independently
sel ected from hydrogen and (O - C6)al kyl, or R4 and
R5, or R6 and R7, or R8 and R9, when taken together
6.  WAlkbmpbendbt foagela (Btaotortingwh ol \@ymatesf aldimas b edls, wikgtein R
) each i ndependentl|ly form a_saturated heteroc lﬁ ri n%
is selegiag 1A [/dg0EeD 2F loggiRy ORfieRe? ¢ k)l GF e ety alkoxy goup,
NREGY %lsht%raftécf‘&oﬁwykﬁagﬂ d¥6-RRATbRrel H%fergce}@ﬁ@ riﬁ% c&ﬂﬂ?ﬁ@iﬁg at least
substituents; or a“pharmaceutically-acceptable salt
one rintghetaodtomeledteddmpo uitchger addoxygen, (1) according to

CLEh B 50R ror3EeR h ER) BY harSRRIRYby o o o
substitiBres fdepdRteh@y BBEIH from (C1-C6)alkyl, (C1-C6)alkoxy, (C1-C6)alkoxy(C1-
C6)alkyl, (C1-C6)alkoxy(C1-C6)alkoxy, halogeno, hydroxy, trifluoromethyl, tri-[(C1-
C4)alkyl]silyl, cyano, amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, amino(C1-
C6)alkyl, (C1-C6)alkylamino(C1-C6)alkyl, di-[(C1-C6)alkyl]amino(C1-C6)alkyl, (C1-
C6)alkoxycarbonyl, carbamoyl, (C1-C6)alkylcarbamoyl, di-[(C1-C6)alkyl]carbamoyl, (C1-
Cé6)alkylthio, (C1-C6)alkylsulfonyl, (C1-C6)alkylsulfinyl, (C1-C6)alkanoyl, an
alkanoylamino group NR**C(O)R* wherein R* is selected from hydrogen and (C1-
C6)alkyl and R*® is selected from a (C1-C6)alkyl or (C1-C6)alkoxy group, or a saturated

monocyclic 3-, 4-, 5-, 6- or 7-membered ring, which ring may optionally comprise one or
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5. A conpound of formula (1) according to any one or
nore of clains 1 to 4, wherein R2 is hydrogen. 6. A
waeeovpawsad’ of fornmula (1) according to any one PCT/GBR@6/001195
of claimse 1 to 5 wherein R3 is selected from hydrogen
and hal ogeno, or from al243-C4)al kyl or (d -C3)al koxy
group, or R3 is a saturated nonocyclic 5- or
more hetef®idiaY edecheal R6raGyeddea, d.sxyrggn andrpulfus) 4y cﬁtwﬂlﬂﬂﬁﬂ)sﬁments may
riqg het er oat om sel ected _from ni trogen and oxy

be optigaally sybstithice by gns apgrosr (G- ﬁé?lwltwdﬁpwrﬁa?/mbgoups
AR ARA Y P URS IR Dt S Pl )aﬁ@ﬁqa%y | SN 8 2 oxo or

epen dent y se ect
thioxo)saibslnmems (A -C)al koxy(d - ©6)al kyl,
(d -Co6) al koxy(d - Co6) al koxy, hal ogeno, hydroxy,
trifluoromethyl, tri-[(C- C4)alkyl]silyl, cyano,

7. alt&@poudd Gf%l)rﬁhg Y.ﬂ) %&d@&l @c') Cl[afn% V@ﬁé@ﬂn@q ik @ﬂb&@d from
am no(d - ©6) al kyl {Ianlno (d -Co) al kyl

hydmgﬁn apd MIOWabkﬁDMGie@@almB? CTdyC3)a(1(‘JX¥ group

l(ll%(j(:l) X%%s gﬁ%%{?dcg?@ %ﬁn%eteé}%t c?& c%fn%%%% at least one

ring he&éﬁbat@@s@iekﬁéﬂﬁtdrﬁ gitidgen efd o5kl Kyl SU| fi nyl
(d -Co6) al kanoyl , an alkan%% Jam no grou N(R3d)C(CbR3e

vitael ef Whish @reups 96 riags wihmEs ipay b eifian Meulzs@ruted Dy one or more

subs‘ut%[?%&lﬁ%é D?Eﬁjt grcgeélpf?&%?@% S :{»lfﬁ?ﬁée‘l v t%%lé%& (I,(]y bgf)aﬁkoxy(CL
C6)alk4t, (CB—C6)zﬂk0)QJ(CY-G'®aﬂﬂiexyedha}0|gﬂlg) hwytioaf, tn[fllugmmm]hyl tri-[(C1-

LR LR M N M o
C6)alk§H *Q@i-'d&)ﬁlé{zllﬁnﬁ‘iﬁi(d?ﬁ?(gﬁ’ﬁ(ypﬁﬁ (- @@B&tyl]hﬁm@échm;ﬂﬁyloml-

droxy or cyano’ groups;
Cﬁ)almnEqaequyhﬁyrbgmN} é@é@%ﬁﬂcgrbmmeyls ding Ot @allkyﬁ@rbamoyl (C1-

comgibioR LB Lcr (Bt R bt > 7
alkano ﬁkb Qrogs -N %ﬁt(enR@dNHemﬂRH?ﬁrseEetedmﬁlHﬁh@@r@d (o1-

o( ) al kyl or )al koxy group, or R3is a
C6)a11<é/hmﬁr1&t a8 S%ﬁ@fw@m (- é@?ﬂwﬂ eb(Gletl | 8reun: iop g saturated
monoc&glgg}g' 3l 39 &b Hqﬂ&hba‘ggnhéggh gﬁhﬁ% %&Q{]}hgﬁh &'Q%jplfsé S or

ogen "and oxygen eac rln

more hbtetrdmtdst&le‘m@d fremafitrogenabi yees uhd Bmlfurt mj/ dffy\)vlnnle suhstitmnis may

sub uent s i ndependen t ed from al kyl ,
be opt]@@pl téqu;@g)ay ONE S 195§ g#is;sgsa(l]@% 9)@{ erq ano gr ups;

(4da- v@@r@lh iéﬂ?l(s(t@a’céa@l@ﬁ& l‘lYo Cx%{vﬁﬁﬁlrﬁ oﬂi‘%ﬂﬁl@?‘k‘ears 1 or 2 oxo or

trifluorone tri al kyl | si'lyl, ‘cyano,
thioxoanbstidyengsc! - 06) al kyl am no, -[(d-C8)al kyI ] anmino,

am' no(d - C6)al kyl, (d -OB)aI kyl am no(C - C6) al kyl ,

-[ (A -06)al kyl ]am no(d -C6) al kyl, (d -

8. Q@)cain BUUEGH fBANNA (1) GBE & m?yb clalifl7; Ghilka? BaclkarwYiom

8 - C6) al kyl ] car bano
hydrogen and halogeno, or from a (Ci- C3¥alkyl or (Cl C3)alkoxy group,

or R? is a saturated monocyclic 6-membered heterocyclic ring comprising at least one
ring heteroatom selected from nitrogen and oxygen,

each of which groups or rings within R® may be optionally substituted by one or more
substituents independently selected from cyano, hydroxy, cyclopropyl and (C1-C3)alkoxy,

any of which substituents may be optionally substituted by one or more cyano groups.
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C6) al kyl thi o, (d -C6)alkyl sul fonyl,
(d-C6)al kyl sul finyl, (d-C b)al kanoyl, an

wa@bkdoanasgbani no group - N(R3d) C(O) R3e wher ei n R3PICT/€B2006/001195
sel ected from hydrogen and (O - C6)al kyl and R3e is
selected froma (O -C &%yl or (4-C)al koxy group
or a saturated nonocyclic 3-, 4-, 5-, 6- or 7-nenbered

9.  IA B@npWMHdDT férinfiga (MYcaRding na&:llayn 8 onperbBER A seletedfrom
het eroat ons selected fromnitro oxygen_and sul fur,

hydroggpychigroyirethnl stigh mnath@n sthanys Zo%déﬁweé}%w Jrmethoxyethoxy, 2-

o RBEL L o OB IR 3 DB, O o o
methoxyptmg)oxnylhemojag&:tlcrpm andahbdrphbliar.s 1 or 2 oxo or thioxo

substituents. 8. A conpound of formula (I) according
to claim7, wherein R3 is selected from hydrogen and

10. R L:Qﬂﬁ&ﬁrd & rfoﬁﬁtﬁﬁn(ﬁ ab&draifzd kShiy J)neo(fr rhéek oggl)aﬁhé( 97&5’9 wherein Q!

gr oup, I's a Saturatéd nmonocyclic 6-nmenbered
is seledted ﬁomcgyuﬂy]c nmdngolgb mp(amlyigpmqug]agnyb neraringy pyndazmyl

o 93 BTSSR Bl

thienylSubsti t ut ed by one or m)re substituents mdependently
sel ected from cyano, hydroxy, cyclo

(aod-vawyein kbxg/subawtf‘@lrbmem 1395 §vb8flg@ﬁ§sn¢mn@félﬂy selected from

R PIRI SHRRE 1 Yo ES O OB FARIE MRS o

may ba\bigtfoablly Ribstititesiheattledt dncosubkytdetgedependdndy ecleoted fpim (C1-
C3)alkg§}2é{am§9étg%ﬁ% ?ftgrho?()&faflég{ %(%rglgl)é&v )hoxgl halogeno, nitro, cyano,

NR*RE| ca%? OFed:3P (@ﬂwﬂ%dw X¢3- @S)chﬂ&%ﬁowxmaalkoxyc arbonyl,
3- hydr 0Xypr opoxy, 3- met’hoxypropoxy, 2-ethoxyeth oxi
(C1-Céeptkytrerhohyl, (@bC6120kan@ympo,mmnyitarbomﬁwSéOln(&1 C6)alkyl,

R oY SRR T e, BLMTE: el gty

selectdMf g ﬁwrb gerf AAY(C1-OFYaBEA, by R* B R dcﬁzamh R potr Randi kP kvhen

pyrrolyl, thiazolyl, oxazolyl, |soth|azolyl
taken qog¢tb<zromh thetnetwg@nmrn mwamth%e giachag, mayeashipdspendently
0 re substituents
form a‘%%lé%%%%%t%@&w ROl S ) arkyl and (d-C

) aldkoheyeif ahy hmnram‘d mbm@yclﬁ@n Eojaalaly beand of CloxC or thioxo
)al koxy groups nmay be optionally substituted by at
substith@&t one substituent | ndependent |y sel ected from (d -
(3) al koxy, hal ogeno, amino, hydroxy and
trifluoronethyl), oxo, hal ogeno, nitro, cyano, - NRARS,
11. cArcbmpyundryf(fDnnwla (I)@@ec@dbngltk e}ayrh 10(@3@@) Qyis S@hﬂIthgllfrom

. kox r-bon kyl car.
pyndys @@1&% i %@;ﬁ%lnp}%zélgf,l g‘wﬁgg Hﬁé,lpyngazﬂyl, pyrimidinyl, pyrrolyl,
thiazolg (o@hi&l@ rs@ﬁﬁ@blwl triazdWIONREIroARshyl hENRGRY, Wherein
R6,. R7, 'R8 and” RO are each i ndependently

and wherem Q is substituted by at least one substituent independently selected from
0x0, halogeno, hydroxy, cyano, (C1-C4)alkyl, (C1-C4)alkoxy, which (C1-C4)alkoxy may be
optionally substituted by (C1-C3)alkoxy and ~NR*R’, wherein R* and R’ are each
independently selected from hydrogen and (C1-C6)alkyl, or R* and R®, when taken together
with the nitrogen atom to which they are attached, may each independently form a saturated

heterocyclic ring.
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sel ected from hydrogen and (O -C )alkyl, or R4 and R5,
or R6 and R7, or R8 and R9, when taken together wth
W b@enod3pogen atomto which they are attached, POEGB2@6/001195
i ndependently forma saturated heterocyclic ring and n
is 0, 1 or 2, and whereill26any saturated nonocyclic
ring optlonally bears 1 or 2 oxo or thioxo

12.  salbsinbbueNéfFornddla (A asang@gne clafm ORIl avdrdin&x doseléted from
to claim10, wherein QL is selected from pyridyl,

pyridy} sndRyzeAigYL i soxazol yl, pyrazolyl, furyl, pyrazi nyl |
pyridazinyl, pyrimdinyl, pyrrol yI , thi azoI yl,
oxazol yl, isothiazolyl, triazolyl, tetrahydrofuranyl

13. afkdompoenrydf, foamda () eelectad @bm enesarhsdeblit ed by at | east

520 TSR e 8 iy

pyrazo- Lﬁ QP ginkoxy may be optionally substltut ed by
koxy and -NR 4R5, wherein R4 and R5 are each

S-2- [2+{r?oel(éﬁmlmxlanmoyy@eﬂne?zvlédomzoirﬁmtmm@éldmahdl](@m@ﬂéfﬂﬁynethyl-
1H-ove) ﬁl gand %5 . an taken together with the nitrogen
PYREgl PEAP PRI ar e attached, nmay each

S-2- [21{Bd@p@aﬂ§ gha 3fﬂ§156}@z§1354y1'}®§/ﬁ6h&ﬁ11ey1ql6y1ﬁéﬂhﬁ]1-44(51@nell¥yl M-
mpound of formula (1) according to claim10 or 11,
yrazq}ﬁ@rl@mm rinidgiel ect ed from pyridyl and pyrazinyl. 13.

S-6- chﬁ‘_}rg- L -W& Dbl Byl 2y hisdx S-S5 il e L98-2f5 FRAF1-15-
pyrazo&BZylhﬂn{oﬁp}(rﬁmdmehl oxypyr azin-2-yl)i soxazol 5- yI } pyi

H
s2-25% Zathqfey%ﬂ RN ) }%W?"igﬁ]&% 1] 6 R TARtS ety 11
{ Xllnﬂ{i@) i n-2- yI)|soxazoI 5-yl
pyrazo}%yilr ol dﬂs;ﬂ%@l%] 6- et hyl - 4- (5- et hyl | H
S-6- mgyoasz@Jr[Q333(Bamthyipmd-6m1)i3mzol -5-yl}pyrrolidin-1-y1]-4-(5-methyl-1H-

t hyl pyrid-3-yl)isoxazol -5-yl}
yrazof)}rﬂ%‘inf‘%’g?‘;q““aen]e 6- net hyl - 4- (5-met hyl -1 Hpyrazol -
S-2- [23{'3¥d28<59aﬁ@ﬁ§91\dt3 g])fébﬂ&ol -5-yl}pyrrolidin-1- ] 1]-6-methyl-4-(5-methyl-1H-

S- 6- chl or'o- (2- et yIpyrld -yl)isoxazol -5-yl }p
pyrazcglﬁrﬂammo‘)pymgdld]w; (5-met hyl -1 Hpyrazol -

S-2- [25{33! 2?1!2]‘1 1?@?;%&132}1 1s6‘>8az<>1 yé}p)}lrr)ohghg)—( Lyl 4-(5- mf:t]pzly 1H-gyrazol-3-
ylammd) 6yﬂnbr;ﬂaoﬂmﬂyy1m4m(e5 met hyl -1 Hpyrazol -

S-4- (5§yslo@éq%>l$fv ” %n@l?yle@wt%%m% ReRoRyBYid Disex oy
yl}pyrf&lfcﬁl‘i’ |1'yq] 8- ﬂlor%flkdhrﬁ)ﬁgfémﬂﬁﬁ@w -1 Hpyrazol -

S-2- [28%3242[ met{haxngerdyhmbpyxazol—é -y yirsdidin biyl-(A-nethyi- H-piyrazol-3-
ylaminlo_-g-lnlo_rgﬁoqgltogﬁifrud'cﬁxges;_ methyl -1 Hpyrazol -
S-6-chloro-2-[2-{3-(2-cyanopyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-yl]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;

S-2-[2-{3-(2-cyanopyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-ylJ-4-(5-methyl-1H-pyrazol-3-
ylamino)-6-morpholinopyrimidine;

S-2-[2-{3-(2-chloropyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-yl}-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine;

S-2-[2-{3-(2-methylaminopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-1 H-pyrazol-

3-ylamino)pyrimidine;
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3 -ylam no)pyri mdine ;
S-2-[2-{3-(2-nethyl pyrid-3-yl)isoxazol -5-yl }pyrrolidin
WO beoghpe3d? (5- met hyl -1 H pyrazol - 3- PCT/GB2006/001195
yl am no) - 6- nor phol i nopyri m di ne; S-4-(5-cycl opropyl -
H- pyrazol - 3-yl ami no) - 2-127 £3- ( 2- net hoxypyri d- 3-yl )i sox
azol -5- yl}pyrrolidin-I|-yl]-6-norpholinopyrimdine;
S-6-m&h-2-22 4 3-(L 2neviegl nninppyiid-G-BYiydarslaaid ol rrdlidih 1 pyli-Aab ireth yl-
n-| - 4- (5- et hyl H pyr azol - 3-
1H-pyiazg ﬁ'l?-“@ igﬁ?ﬁ’ﬁﬁ’é‘l'llpﬁopyrl m di ne;
C [ Yy 3r-yh)4.80 1h- 3.
R N R e A e
ylarmr@»)yyramdn@) pyrim di ne; o
S-6- (zf‘ﬁl%p%%i?{ﬂ%@&ﬁ-g?[ﬁjgoﬁr 'tﬁﬁé@g])?, SISO S ph R -1 A s-
methyMleﬁ}B@z)o‘l—@ﬂErhﬁ ViR di ne
3-(2- chloro rid-3-yl)isoxazol -5-yl}pyrrolidin

S-6- chlcrmya ﬂ - -(%‘etﬂmlpbrgazm )Wﬁmﬁ ﬂ}pm@mm@y 1($nnmﬂné s1H-
t hyl am nopyri d- 3-yl )i soxazol -5 -yl
yrazo?lgﬁlgl%)f %&ﬁ‘% y -4-(5-methyl - | H pyrazol -
S-6-(23nythaxyenigxgy-2Ho# {GHB&sthylpyrazin-2-yl)isoxazol- 5-y1}pyrrolidin—l-yl]-4—(5—
ne 3-(2-met hyl am nopyri d- 3-yl )i soxazol -5

h
methyl- W}Wﬁg iﬁr)ﬂ?rﬁlmigﬂrﬂmgme’é nmet hyl | H

_ I o | - _
S-6 m@t}ﬁ[)?%g [% d%aéﬂllﬁg% 3%'151(?'('1%1(511%55@125)% g ) gg/rrohdm ﬂ i,l] -4-(5-methyl-1H
pyrazqiwylairmrm)plyrimﬁir]e 4- (5-met hyl -1 H pyrazol - 3

m no

64 f?@ef@ry‘ﬁfo%t{ﬂimeww TR PR prl&ép-
methyﬁIHLpﬁaidl Bgﬂﬁmﬂﬂopﬁrﬂmhmw] (5 et hyl -

razol yl am &&pyrl m d
S-6- (331 PEIReXY P 24[ %4 @ﬁlyylpyméﬁr}ﬁ)lsoyiaz@o’&}alz}mﬂ@@n Jpxi-A-(5-

methyg th;y}ago'l))é aéann%gﬂ%%}ﬂ nel Hpyrazol -

m no

6- <(2R$26h><c&omdwmnqzs«»2~z3{(2 meahﬂﬁy@d BYIINAZ0IS- g rolsdm- -
xazo I}pyrrolldln -4-(5- nethyl

yl]-4- @rpvhalzbﬁ ~PYIA7O kA YN 9}Hym1hﬁ% | |

S-6- ch}ﬁ)r@dlg%-?%{(%o %d{%yf()léoﬁgg?}; %5/%‘!’ @ﬁg@?@é%&bl@@sﬁ%myléHyﬁyrazol-

3- ylanﬁn(y)pannmdl)ltp;yrl m di ne;

-6 Py R A U PP ) pyroliqia:Lyll4-(S-methyl-

1H-pymbtl3 Anulﬂo Jkiad Qe 3- yl am no) pyri m di ne;
drox ropox -2-[2-{3-(2- nethyuf yrid- 3- ylalso
P

S-6- (Zﬂagtbpxwi X}YWF OHSr@rqyanogj}{qd. yp@oxazol-5-yl jpyrrolidin-1-yl]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;

S-6-(1-cyanocyclopropyl)methoxy-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl } pyrrolidin-1-
y1]-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-(3-cyanopropoxy)-2-[2-{3-(2-methylpyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrimidine;
S-6-methoxy-2-[2-{3-(1-oxopyrid-3-ylisoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine;

S-6-methoxy-2-[2-{3-(2-cyanopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-yl]-4-(5-methyl-1H-

pyrazol-3-ylamino)pyrimidine;
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met hyl -1 Hpyrazol - 3-yl am no) pyri m di ne;
6- ((2R) - 2- hydr oxypr opoxy) -2-[ (2S)-2-{
w@2qoaAnsvhyl pyri d- 3-yl )i soxazol -5-yl }pyrrol i dPeF/IGBR{06/001195
4- (5-met hyl -1 H pyrazol - 3-yl am no) pyri m di ne;
S-6-chloro-2-[2-{3-(I- bb‘%.d 3-yl)isoxazol -5-yl }pyrr
olidin-l-yl]-4-(5- methyl | H pyrazol -
S-6-chlogg- afﬁlf{é)@qu:th'ylgyml,‘n 2-yl)isoxazol-5-yl} pyrrolidin-1-yl]-4-(5-methyl-1H-

pyraza_g__y }tp ax ‘g‘%‘aof(ygu]z [42({53m(=:|t hslxloEe/rl d- 3-yl )i soxazo

S-6-riRyHicx fﬁ YU R HN PRI AH 1N oxaz0]-5-y1 lidin-1-y1]-4-(5- thl -
S-6-( 2- rre;{hc()xyet&%lo%) 12 dﬂl . (% cgza}r%%?/l g 3y3]/ )( SO y i
pyrazglgp-y mpmnmqhn@.m yI] 4 (5 met hyl -

&@e@%&f {%l hnaéé %/@ngr o%y&)ﬁgﬁ;&i? %}p[yfrogldm 1-yl]-4-(5-methyl-1H-

pyrazam@latrﬂﬁb}pyhmdm@t 3-yl)isoxazol -5-yl }pyrrolidin-lyl]-
H pyrazol - 3-yl am no) pyri ni di ne;

4- ( 5- et hyl -
$-6- e@@(@éyérfdﬁ?@g&% -YDispxazp Sy inyaoliginpl iyl ldt-t-yehybdRapyrazol-

—ylarﬁﬁiyg@ perrolidin-1-yl]-4-(5- nethyl-|
azo 3y|amno)pyr|md|ne

S-6-(ZSn@thoatybtbryy)2-[2{1-83- ﬁieﬂgokpmyzihd-ga)iycbx)aizslexglz}@bfrrti}iddh}lpyllfl—4-(5-

methyrécllﬁ gmaﬁ(l&% %ﬂﬂm%ﬁlégmn%t CPXC Hpyr azol -
S-6- (ﬁeﬁoﬂ?)tmzqﬂsh%tﬁy}%,(razlﬁ;aam@ngr - Sy Wpy e ARy T 5 8L hBthy-

yrrolidin-|

1H—px59mz30yla@n;ﬂ)mrﬁrmdmyn i di ne;

s R B2 e e P IR0 Y s

meth}i’b—-lﬂ pmaml)ipylatrﬂﬁdjpyrﬁmdme
t hoxy”- met hyl pyr azi n*-y”~i soxazol - ]y4 s

S-6- (%f%hPaY%hfrxij[B {@ﬁ@thyhpyrazmp%yb)zs@mzol -5- yl}pyrrohdm 1 -yl

)RV
methy:f'lﬂ gﬁaﬂ& fpgl @{ﬂ%ﬂﬁﬂﬂ pyr’aZI n~-yO soxazol - S-yl Jpyrrol i
S-6- [(difqyaheqyblbpf@I)thWb’]*E [Hﬁﬁilﬁ(azmd:thyl@yrazm -2~yDisoxazol-5-yl }pyrrolidin-

t hy
RO T T
S-6-(3- @thﬁidpdkﬂ Lixt3 -(ﬁn{eﬁmyiﬁr'&zih 2l hblpé&fa%loiyl}pyrrohdm- 1-y11-4-(5-
| am no) £yr| md

methyg_lélpzraﬁ@t mqum«ymdme[ 2-{3-(3-nethyl pyrazin-2-yl)is
S-6- m%_él%glga @r%’i& f%ﬁgrlh%%@jylﬁ%ﬁl r% g%lﬁcgg’a&a-&nﬁpy%ohclhm 1-y1]-4-(5-methyl-

1H—p}&:‘azﬁﬂ(32ylemhmp5&nﬁd{n3 {3 (3 met hyl pyrazi n- 2-yl )i soxazol -
yrrolldl J -met hyl | H

S-6- (prlpglgéyetbow a’.’nliZn éy 2 el ﬁgethoxy)pyrazm -2-yl)isoxazol-5-yl }pyrrolidin-
1-v11-21 514 op 3mathy|pyra2|n2yl)|
L T P PP Bl

S-6- (2~methoxyethoxy)-2 [2-{3-(3-hydroxypyrazin-2- yl)lsoxazol-S—yl}pyrrolidin—l-yl]—4—(5-

methyl-1H-pyrazol-3-ylamino)pyrimidine;

S-6-(2-methoxyethoxy)-2-[2-{3-(4-cyanopyrid-3-yl)isoxazol-5-yl }pyrrolidin-1-y1]-4-(5-

methyl-1H-pyrazol-3-ylamino)pyrimidine; and

S-6-methoxy-2-[2-{3-(2-cyanopyrid-3-yl)isoxazol-5-yl } pyrrolidin-1 -yl]-4-(5-methyl-1H-

pyrazol-3-ylamino)pyrimidine;

and pharmaceutically-acceptable salts thereof.
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met hyl -1 Hpyrazol - 3-yl am no) pyri m di ne;
S-6-(2- et hoxyet hoxy)-2-[2-{3-(3-net hyl pyrazin-2-yl)iso
woawelie@oyl } pyrrolidin-1-yl]-4-(5- nethyl-I PCT/GB2006/001195
H pyrazol - 3-yl am no) pyri m di ne;
-6-[(I-cyanocyc|opropyﬂﬁﬁethoxy]-2-[2-{3-(3-nethy|pyr
azin-2-yl)isoxazol -5-yl }pyrrolidin- 1-yl]-4-(5-nethyl-
14. | H—p:bMﬁﬁicﬁhh&l y&rﬁmsﬁtﬁx)whicmcdmpﬁses a compound of formula (T), or a
(3- cyanopr.opox {3-(3-met hyl pyrazin-2-yl).i
pharmilgeﬂglpaly %CFWPIFéP]'t é}eﬁaqf s}gc])rdglpg@ anbfé’f‘ﬁ?? more of claims’1 to 13 in

oY Bondok A Y R, ey mir, o)
yl }pyrrolidin-1-yl]-4-(5-methyll H -

pyrazol - 3-yl am no 1 m dine;
5. SXeesniadiled PRy hich epmPies asomaohed RbSBERRY Fh9  a
phamﬁbeﬁm%a]? ldc‘éﬁté@lé@lﬂt HreYd o PadcbRIinFHotmy one or more of claims 1 to 13 and
5-met hyl - | H pyrazol - 3-yl ani no) pyri m di ne;

an addsﬁ zntrr@tnammg@mémy)le gonjgint gegttenyofraarggsyr azi n- 2- yl ) |
soxazol -5-yl }pyrrolidin-1-yl]-4-(5- nethyl-|
H pyrazol - 3-yl am no) pyri m di ne;

16. SA&-o(rﬂaoﬁﬁd bosoyratiaqRy dr QFflﬁrr{aael(t&anymeMbleraﬁ thdrddfs@carding
zol - tyrrolldlnl- 4- (5- nethyl -

to anym@m@zw @almSalnEOrié)fswerﬁsm rﬁ@dlcwt :
S- 6- met hoxy- 2-[ 2-{3- (2-cyanopyri d- 3-yl)isoxazol -5-yl}p
yrrolidin-l-yl]-4-(5-nmethyl-1 H

17. pYsaebi e@npduadiofifrpyia (),dir agghammateutically-acceptable salt thereof,

har maceut i cal | tabI ts t er eof N .
accore oS G 06 A0S BIOET & B (ot PEGHBHR S anecfiapaa for use in
the pr&iuch@ﬁ Bpiirﬁar{tlLﬁrohfé"ratﬁreRﬂﬁ%ﬂﬁCﬁH‘éﬂn?—@ldo&e@@rﬁﬁlﬁi abl e salt

thereof, according to any one or nore of clainms 1 to

13 in assom atl on with a pharnaceutically- accept abl e
arna

18. ngo Xtﬂ éf r.p dﬁ%@lgpa?xragg gilfee(r)atngg Efg(’:at dgh as oafrﬁlu %el%)anug?l in need

of suca t@ht@[dmaﬂu&h Ethpribe 64BN AR Dahid dnhfileafeffea®eDirHlbud of a
to ani: one or nore of clains 1 to 13 and an additi onal
Q

compyd;of Figpmya (B geri Piapna¢eyicebhassepieble salhthersef, ageording to any one

of Mo qg%%ﬁmsl@ol@ compound of formula (1), or a
arnmaceut i cally- acceptabl e salt thereof, according to

any one or nore of clains 1 to 13 for use as a

f d of f I
"ﬁg gg{‘ﬁlﬁ%ﬁ@ﬁéﬁ%@ﬁﬂﬁbw ounaffq%efaé 55% ae@#aﬁkﬂﬁwﬁ@f

accorcﬁﬂg/ tP dik o Blofe QF cl&in®l 'R 1B 1h%e1§1ah&faétﬁ1% df%riﬂécﬁ%ﬁk{rﬁ for use in
a nmedi canent for use in the production of

the tre@hmnt of adistase ar medicel ¢anditianrmedinigd alope oouwr%mr ¥alf-1R tyrosine
oduci ng an anti-proliferative

} 18. A net;ho r
hnaseelpfae%%nn %loggedarnmlglr ooded animal in need

20. A method for treating a disease or medical condition mediated alone or in part by IGF-
1R tyrosine kinase in a warm-blooded animal in need of such treatment, which comprises
administering to said animal an effective amount of a compound of formula (I), or a

pharmaceutically-acceptable salt thereof, according to any one or more of claims 1 to 13.

21. Use of a compound of formula (I), or a pharmaceutically-acceptable salt thereof,
according to any one or more of claims 1 to 13 in the manufacture of a medicament for use in

the prevention or treatment of those tumours which are sensitive to inhibition of IGF-1R
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25

of such treatnent, which conprises admnistering to
said animal an effective anount of a conpound of
wo-oroab&01 1), or a pharmaceuti cal | y- accept abl ePGHIGB2006/001195
thereof, according to any one or nore of clainms 1 to
13. 19. Use of a conpouddlef Fornmula (1), or a
phar maceuti cal | y-acceptabl e salt thereof, according to
tyrosir@ Rina38 énvolveddn ehetsigrel aans&ludtidrostdd whicl lead pmthefpacliferagion of
of a medicanent for use in the treatnent of a di sease
tunmudeH@Hﬁdﬁpnﬁﬁﬁﬁkﬁﬁéﬁnﬂedlated alone or in part by
| G-I R tyrosi ne kinase in a warm bl ooded animal. 20. A
nmet hod for treating a disease or nedical condition
22.  madnatbhatioa tktemfemntibm opa"eatrri@yt ¢fGROR toppwsiwlectkk aine aswsitive to

- | oded ed, of, s ch treat ment L Gh

inhibids S TR LS B Boav ROl o B ians! Hansci ot pibt rieh icad o

the prcﬁff@ﬂdﬂén 6f tuphoePEARYAE vl BIb8M dBantihal in BBeof such treatment, which
pharmaceutical | y-acceptabl e salt thereof, according to

comprgay admigistaringde saidfanighaliametfective apmunpof a esrep@indzof formula (1), or
= b SRR iR af epton Rsofips o us pr e of iy g 13
any one or nore of clalns 1 to 13 in the manufacture

of a nedicanment for use in the prevention or treatnent
23.  oVsq efcrseonnpnad o faxayutan(h o8 a@émw%a{lﬁrapwﬁr%kt sabfrtheseof,

necor B s S e PR s 30 mecicament for the
treatmbnind wanaee in s wamn-dlosdedabinedded ani mal . 22. A net hod
for the prevention or treatnent of those tunours which
are sensitive to 5 inhibition of 1G--IR tyrosine
24.  KhNRASBod oY tleMBAtrhEntiof akded Al whirRUBRIMEA hifithab et d\Wh skdh
lead to the proliferation of tunour cells in a
treatmgpaty whisheoupd sesrAdminisiening e spid anignat in effecitvenamouniwii a¢pmpound

. of forrgﬁ%nghlt grga? pl%glrgn%cn,bl 1caﬁiél %‘% tgpls Ifl]gtfke orfmaccgr 1negftfoea(r:1gl 'oX€ or more of

claimsph&r 1gaceut i cal | y-acceptabl e sal t thereof, according to
any one or nore of clains 1 to 13. 10 23. Use of a
compound of formula (I) or a
et
25. g%yrgcﬁegse{g)trr't nglrkélargt?ﬁ B ms h%g% to@ 098 é@%&&%gk%uy-
acceptableaallrﬂréiramﬁ,mend;rdfrxgrtokzlferntlr\ehm:henmpnéesc ancer | n a
rm bl ooded ani nal.. A et hod f the treatnment o
@ (et COYADI B SRR SRl T &GO PpRd Of formuia
ap: treatnent, which conprises admnistering to said
animal an effective anount of a conpound of fornula
(1), or a pharmaceutically-@&ceptable salt thereof,
according to any one 3& norg of clainms 1 to 13. 25. A
process for theHN-epg d\Ia conmpound of fornmula

(I), or a phar eu‘lcall - iﬁhgcceptable sal t
t hereof , accordi cl o i ch conpri ses:
H N~ oLF SN

wherein L' represents a suitable displaceable group and R!, R* and R? are as defined in
claim 1 except that any functional group is protected if necessary, with a compound of
formula (III):



(a) the reaction, conveniently in the presence of a
sui tabl e base, of a conmpound of fornula (H): wherein L

WO eeasEnt s a suitabl e displaceable group and RCT/GB2@6m01195

R are as defined in 25 claim1 except that any
functional group is profldtted if necessary, with a
conpound of formula (II1l):wherein QL is as defined in
claim1 except that an ctional group is protected
i f necessary; or (b)yjhe reaction, conveniently in the
presence of a suitable ¥d, of a conpound of fornula
(I'V): wherein L2 is a sujtable displaceable group and
R2, R3 and Ql are as defined in dll§im1 except that
any functional group & Bx tected if necessary, with a
pyrazol e of formula (V$f erein RL is as defined in
claim1l except that any fune{lional group is protected
i f necessary; or (c) the reaction, conveniently in the

PHBSEMAR' ©fs aeﬁrkadtiﬂbiaﬁnklaéc@ept%at&n?i auRaLAs @burf prdtkded if
(M):wherein QL is as defined in claim1 except that

neCessgryy Of unct i onal group is protected if necessary, with a

{®)

5 (IV):

C - I 1)e ' r

CATRHO Sho Iy s T LI 5 REL B0 of frmut
and g is 2, RI0 is a (d-C6)al kyl group and Rl R2 and

R3 are as defined in clLaim1l except that any

functional group is pRotected if necessary; or (d) the
reaction of a c of formula (M11): wherein R1,

R2, R3 and Ql are Nned in claim1 except that

any functional group is Jprot ed if necessary, with
hydr azi ne; or (g% hf%Lp nds\of forrmula (1) wherein
R3 is a (d-C)atkoxy - Co6) al kyl am no,
di-[(d-0C6)al kyl ]am no, -NH or -SR3a group wherein
R3a and R3b are as defined i cIain1y£g?nd the group
at | east one group as

R3 is optionally substitut
n, conveniently in the

definedin claim1), the reacti
presence of a suitable baseN Egconpound of formula
pl aceabl e group and

(I'X): wherein L3 is a suitable d

TR R OO TR R

excepClARfRY FandbnAloirony B prétectad VREkaty X@ith QRYEEBR! F fofddla (V):

10

Mﬂﬁdﬂl,P«%)Z,N@BborS%& wherein R11 is an,

“

N
| V)
R1

wherein R’ is as defined in claim 1 except that any functional group is protected if

necessary; or

©)

(VD):

the reaction, conveniently in the presence of a suitable base, of a compound of formula



optionally substituted, (d-C )alkyl group and R3a and
R3b are each as defined in claim1l except that any
Wwo covettd@snal group is protected if necessary; oPCY/AGB2006/001195
for compounds of formula (I) wherein R3 is an,
optional |y substituted,1$dturated nonocyclic 5- or
6- menber ed heterocycllc ring conprising at |east one
ring nitrogen and, opNtbnaIIy, one or nore additiona
het er oat ons selected rogen, oxygen and sul fur
the reaction, cony e the presence of a
sui tabl e base of & conp of formula (1X): wherein
L3 is a suitable displaceable group and Rl, R2 and QL
are as defined in claim1 gxcept that any functiona
group is protected if negessqry, w tfyjp conpound of
formula (Xb): (Xb)wherein 4/ is a saturated nonocyclic
5- or 6-nenbered heteroc [ ing optionally
conprising one or nore heteroatons selected from
NivheREEN! 1s%§ﬁ9ﬁﬂbdqﬂ@la§h'1l 1 &ce m#}tﬁhﬂ%ﬂfﬁ%oh&l r% is protected if
ni trogen atom shown above, ring is optionally
necessstmbstltttm@@pdyydaffdrméa(\ﬂh)e group as defined in claim
1; or (g) for conpounds { formula (1) wherein R3 is a
(C2- C6) al kenyl or (C2- Cﬁﬂétkényl group (and the group
R3 is optionally substltMted by at |east one group as
defined in C|aln1ﬂ3, reaction, conveniently in the
presence of a suitablg base and a suitable catal yst,
of a conpound of formila (4X): wherein L3 is a
sui tabl e di spl aceghi-é p and Rl, R2 and QL are as
defined in claim1 except that any functional group is

protected if neces Nith a conmpound of formula
(Xc) or of formtM (X¢'): H R 12 (Xc) 12 C- R/ HHp
(Xc') wherein R12 Y el ected from hydrogen and an

optionally substdtuted (I-4C)al kyl or(VIl)
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15 wherein L is a suitable displaceable group and R!, R?* and Q' are as defined in claim 1

except that any functional group is protected if necessary, with a compound of formula (Xb):

H—N Q4

(Xb)



WO 2006/106307 PCT/GB2006/001195

-134 -

wherein Q* is a saturated monocyclic 5- or 6-membered heterocyclic ring optionally
comprising one or more heteroatoms selected from nitrogen, oxygen and sulfur in addition to
the nitrogen atom shown above, which ring is optionally substituted by at least one group as
defined in claim 1; or
5 (@) for compounds of formula (I) wherein Risa (C2-Cé6)alkenyl or (C2-C6)alkynyl
group (and the group R? is optionally substituted by at least one group as defined in claim 1),
the reaction, conveniently in the presence of a suitable base and a suitable catalyst, of a

compound of formula (IX):

L3
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Q
10 wherein L? is a suitable displaceable group and R!, R? and Q' are as defined in claim 1

except that any functional group is protected if necessary, with a compound of formula (Xc)

or of formula (Xc’):

15 H Xc’)
wherein R' is selected from hydrogen and an optionally substituted (1-4C)aikyl or
(C1-C4)alkoxycarbonyl group; or
(h)  for compounds of formula (I) wherein R? is attached to the pyrimidine ring through a

carbon atom, the reaction, conveniently in the presence of a suitable catalyst, of a compound
20 of formula (IX):
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wherein L is a suitable displaceable group and RY, R? and Q' are as defined in claim 1
except that any functional group is protected if necessary, with a compound of the formula M-
R?, wherein R? is appropriately selected from the R? groups as defined in claim 1 and M is a
metallic group; or
(6] for compounds of formula (I) wherein Rlisa (C1-C6)alkoxycarbonyl group (and the
group R? is optionally substituted by at least one group as defined in claim 1), the reaction,

conveniently in the presence of a suitable acid, of a compound of formula (X):

o) OH

HN—y PNy

Iz

(X)

wherein R', R and Q' are as defined in claim 1 except that any functional group is

protected if necessary, with a compound of formula:
' H-0-(C1-Cé6)alkyl

wherein the (C1-C6)alkyl group is optionally substituted by at least one group as
defined in claim 1 as a substituent for R and any functional group is protected if necessary;
or
()] for compounds of formula (I) wherein R’isa (C1-C6)alkyl, (C3-C6)alkenyl, (C3-
C6)alkynyl or (C1-C6)alkoxy group substituted by at least one group as defined in claim 1,

reacting a compound of formula (XI):
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wherein L* is a suitable displaceable group, W is an optionally substituted (C1-
C6)alkyl, (C3-C6)alkenyl, (C3-C6)alkynyl or (C1-C6)alkoxy group and R!, R* and Q' are as
defined in claim 1 except that ény functional group is protected if necessary, with a compound
5 of formula H-Xa, (Xb), (Xc), (Xc’) or M-R?; or
(k)  for compounds of formula (I) wherein Q' is a pyridyl group containing a substituent in
the ortho or the para position in the ring relative to the pyridine nitrogen (and optionally
containing one or more additional substituents as defined in claim 1), reacting a compound of

formula (XII):

R3
B2
N NN (X1l
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\
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+
=Nl -
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wherein R', R? and R are as defined in claim 1 except that any functional group is
protected if necessary, with a reagent or reagents that combine an acylating, phosphorylating,
sulfonating, sulfenylating or silylating agent with a nucleophile.
and optionally after process (a), (b), (c), (d) (e), (f), (g), (h), (1), (j) or (k) carrying out
15 one or more of the following;:
e converting the compound obtained to a further compound of the invention

e forming a pharmaceutically-acceptable salt of the compound.



