WO 03/048133 PCT/ SE02/ 02221 -1 Pyrim dine derivates as nodul ators of
insuline-like gromh factor-1 receptor (1G--1) The present invention

rel ates twomsnismisii ne derivatives, a process for their pregarsaz/oni
pharmaceutical conpositions containing tijpem a process for preparing the
phar maceutical 5 conpositions, and their use in therapy. The insulin-Ilike

growt h facharinidine RS ey Hss5 mfdulliadnds of €a2RNANS~18kBdgRGwtRS Ot €i ns

and prot eafstorine desedigandsriG--1 and 1G--11, are nmitogenic peptides
that signal through interaction with the type 1 insulin-like growh factor

receptor (1G-1R), a hetero-tetraneric.cell surface receptor.. Binding of
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several tyrosine residues resulting in the recrui nt and activation of

vari ods stogmpoisitiogs,rand élaqit ess.in Teeapynt r acel | ul ar domai n has been shown to

transmt signal,s for. mtogenesis vival , .trapnsforymation nd,.

i fferent; at o inculiay e SIROCEEDE CRHD A Tanyith B PeeT bt Phes Mg R as
been revi goRthshindaemestThaltwb Gehhds, BEF-2RAd MOFEL diehitbgen® optieercBist signal 15
1050- 1093, 2000). The IG~-11R (al so known as nmannose 6-phosphate receptor)

has no sud@rrugRiinfaraetiemvith theivpe 4 dsalindike gromihifagipn isepptaIGFHRY). 4my act to
| at i i il - : N t ffect
of St 1 Qi8R G syithek RlondBuRld o Aot RRFng SR EHL Riboidpa, T (¢

ci rcujoat i Mepsliefkinie dophRas ehointrbédutar eepidhesde adhatieandeeivis @ by
proteolytic cl eavage. These other conponents of the |G- axis have been

revi ened Mipspiorgstioref segeiaberesingrgsidutsaasyl Ergincdhe rrsruitiment ampd actiyatiorpeio) .
o . . . ke : . : Ll ,
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identifi edlitagentdis, simyjiwdl, wansformatior, aad diffdréyatatiop iéedis! Bhef stamuananpfnAéetion
i nduced cel| death (Harrington et al, EMBO J, 13, 3286-3295, 1994). Cells
| acki ng |1Grthe KilrdRehag Beep teiiswad by Askamseer phGabuarapd Molersdas e Scésweesy ST,

severgl didspei98t20089, THIACFEIR $a)6d EEA\HF'%s“ﬁarﬁ%‘é@gi;fl%@&;i(h%g}f:é’%?or;ﬁé& nd I\/%I%

efficiently transformcorresponding wld-type cells : . Cell
Bi ol ., 14in&60démbih dr@idibes nojpigglimatogenesisfbuc oap acten reguddte ligdnel dv@ifababiysat has

been describ i p various tumur .cell,. |i ng, ti es, partic

Cunour s BF CohuirBebaoRtRshnaRy ere by TG RadnblGF Brdind Bpbina et

Neopl asi aonfrol Saildbifty Q0RhlatinPIGE hAd Ri1dakt 8 REF fbmahese \4h bd médiakdddy . 19,
225-233, 2001, and OBrien et al, Uology, 58, 1-7, 30 2001) and colon (Guo

et al, Gawpicobhic cteayeggy These2ther companknss, of1BOIGF axiphoverbeen yeviewgd by R has
Pect P RS IR SERBEFS 18 L300 208, o5 SO 2rers,,
2000) . Ther e iBhefe @lcoMdidgable evidence linking IGF signaling with cellular transformation and
the onset and progression of tumours. IGF has been identified as the major 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
25  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, S, 95-105, 2000),
prostate (Djavan et al, World J. Urol., 19, 225-233, 2001, and O’Brien et al, Urology, $8, 1-7,
30  2001) and colon (Guo et al, Gastroenterology, 102, 1101-1108, 1992). Conversely, IGF-IIR
has been implicated as a tumour éuppressor and is deleted in some cancers (DaCosta et al,
Journal of Mammary Gland Biology & Neoplasia, 5, 85-94, 2000). There is a growing

number of epidemiological studies linking increased circulating IGF (or increased ratio of



nunber of epidem ol ogical studies linking increased circulating |G- (or
increased ratio of WD 03/048133 PCT/ SE02/ 02221 -2 1G--1to IGBP3) with
cancer riwogdeiand Rohan, J. Natl. Cancer Inst. , 92, 14P21648902222000).
Transgeni ¢ nouse nodels also inplicate IgF signaling in the onset of tunour
cell proliferation (Lamm and Christofori, Cancer Res. 58, 801-807, 1998,
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However, noné o roaches 1s parti'cularly d@ttiractive f
tr eatlmentmpfe hmuxcformmgIohgortuarmudedﬂhmaﬁﬂanc&tmd’rbadv‘ceasleau.ISGF. 94gnaling is
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e t he grow h and survival
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vivo studies wth dom nant - négative | G- variants support
this. In $mrienmﬂlzgonudemdﬁmhamm1aWnGMt|1mh1blltlen oAlKFF ﬂ)lepnagsxen tesulsinch bl ocks

receptor .tyrosine kinase activit, s proved fect] nt |
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apoptosis caused by 25 inhibition of |G- signaling, indicating that a

t her apeuti9%9hdiqyayei. sopwveisthedeappioaphasie partipylady ﬁt@mtl\(egas gegeeatmgng pfimajor
Bi otechnol 14, 150-2,1996). There are few reports of selective 1G-1 R

tyrosi ne I?lhg\éusr%mfrn Wbt ors. Parrizas et al. described tyrphostins that had

sone efficacy SifceMhtressedidFisikndlivgis(ifiplicdtzdim tBé ghwth andEOFOGaI sTah@GMs cells,
138: 1427- 33 19971 These, conpounds were of nodesq]lg‘%otenc y and 30
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use of dominant- negatlve IGF-1R variants support this. In particular, a point mutation in the
ATP binding site which blocks receptor tyrosine kinase activity has proved effective in
preventing tumour cell growth (Kulik et al, Mol. Cell. Biol., 17, 1595-1606, 1997). Several
pieces of evidence imply that normal cells are less susceptible to apoptosis caused by
25  inhibition of IGF signaling, 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

30  selectivity over the insulin receptor. Telik Inc. have described heteroaryl-aryl ureas which
have selectivity over insulin receptors but potency against tumour cells in vitro is still modest

(Published PCT Patent Application No. WO 00/35455).

In accordance with the present invention, there is provided a compound of formula (I):



(Publ i shed PCT Patent Application No. WO 00/35455). In accordance with the
present invention, there is provided a conpound of formula (1): WO

03/ 048133wPB@B/08HG2/ 02221 -3- R3 1z -- N HN N NR-R |4 HCTRE(1H222Wher ei n
R represents a 5- or 6-nenbered heteroagomatic ring conprising at |east
one ring heteroatom selected from nitrogen, oxygen and sul phur, the ring
being optionally substituted 5 by at |east one substituent selected from
C - Ceal kyl , C1-C6al koxy (each oR Ry be optionally substituted by at
| east one substituent selected fro gen, amno (-NH2), hydroxyl and
trifluoronethyl), halogen, nitro ngi 4 carboxyl, hydroxyl,

C2- Coal kenyl , C3-O6cycl oal kyl, N CGaNkoxyi’}ar b&nyl, Cl-Osal kyl carbonyl, C 1
- C6al kyl carbon yl am no, phenyl Réar bonyl, -S(0O,, C1- Caal kyl, -C(O NR RB,

- S02NR7aRsa, 10 and an unsaturated 5- to 6- memb&ed ri ng whi ch may

conpri se @herkigast one ring heteroatom selected fromnitrogen, oxygen and
sul phur, the ri ng itself being optionally substituted by at |east one
substituent sdReeprserits o @i 6-C8aibleydd he@roCombhtionyg ¢aaptising at\/ltaschnermxyg be

optional | suybsti f ut east one ,supstituent sel ect ed hal ogen,
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Cl1- Ceal kot%f%ar borfg ’ Clt CGQGI: ﬁyl car bon |, ¥ Hgllél @ﬁ%é%%?yf:%ﬂ rrrllgy be

phenyl cartryrgally s sty ed by@s aki/ne SDQE(U@)ENRSmCZerﬁ@Im hGUZRIR armaq;g( DH)mis 0, 1

2; Aaf; 0 |
substl tutl{ggr Q(Q’] }?(Pﬁr“(g%g Oﬁ?)eﬁé}qguhgiﬁo%g{\ u%étg %%7%0 Fect eé’%&?}g ]%L eny hydr oxyl
and C1- C%JK@le:nyRBZﬂCQ;ch&Sﬂhj‘zlsCh@ﬁlb@qmarbbﬁj'logem6ﬂkyltﬁrb61hylprOrTEt hyI R4
represent @? menber ed het I‘Oﬂ'&tIC rin risi ng l;east on gg ng
het eroato‘fmé lodaeaeprpiaming 1B ERrDORYly PR Y€ )NlﬁéinsﬂgN

o s Y gt P St R
at I east soleeted titvan nifnogen, oxggacindcufphomtiratiogyise]f i gaptionNH2jubstituted by at
least one substituent selected from C;-Cgalkyl, C,-Csalkoxy (each of which may be optionally
substituted by at least one substituent selected from halogen, amino (-NHj), hydroxy! and
trifluoromethyl), halogen, nitro, cyano, -NR’R'°, carboxyl, hydroxyl, C,-Csalkenyl,
15 Cs-Ceeycloalkyl, C;-Cgalkoxycarbonyl, C;-Cgalkylcarbonyl, C,- Céalkylcarbonylammo
phenylcarbonyl, -S(0),C,-Csalkyl, -C(O)NR''R'? and -SO,NR!'*R!?*,

mis O, 1or2;

nis0,1or2;

R? represents a C;-Cqalkyl group optionally substituted by at least one substituent

20  selected from halogen, hydroxyl and C,-Csalkoxy;

R represents hydrogen, halogen or trifluoromethyl;

R* represents a 5-membered heteroaromatic ring comprising at least one ring
heteroatom selected from nitrogen, oxygen and sulphur, the ring being optionally substituted
by at least one substituent selected from C,-Cgalkyl, C;-Cgalkoxy (each of which may be

25  optionally substituted by at least one substituent selected from halogen, amino (-NH,),
hydroxyl and trifluoromethyl), halogen, nitro, cyano, -NR"R", carboxyl, hydroxyl,
C,-Cealkenyl, C3-Cqcycloalkyl, C;-Cjalkoxycarbonyl, C,-Csalkylcarbonyl,
C,-Caalkylcarbonylamino, phenylcarbonyl, -S(0),C;-Caalkyl, -C(O)NRR'® and
_SO,NR 3R 162,

30 pis 0,1 or 2;



hydroxyl and trifluoronethyl), halogen, nitro, cyano, -NRL3R14, carboxyl,
hydr oxyl, C2-C6al kenyl, C3-C6cycl oal kyl, Cil-C4al koxycar bonyl,

Cl- C4al kywoasher1gd , Cl- C4al kyl carbonyl am no, phenyl car b@ayiSE02/02221
-S(O PCL- 4al kyl , -C(O NR15R16 and -S020R15aR16a; 30 pis 0, 1 or 2; WO
03/048133 PCT/ SE02/ 02221 -4 R5 and R6 each independently represent

hydrogen, Cl - G&#ajdayR® &ich %egémeﬁh??éﬂf%km B8/drogddn, @ne, 6y 1tpasicieyciikh, &he
ni t rogen omto which they are attached forma 4- to  6-menbered saturated
het er ocy dR eandi®’ tageihgrgvidatis nitrelisp e trt Which dmyeweattachgdifasmend- tel - Cdal kyl or

C3- Cocycl pal kyl . .or R8 together with the nitrogen atomto which
they are @ﬂeg%{’ﬁ‘éeg SP%JF%C@Z%?Y%?%CIC’G-nenbered saturated heterocycle; R7 and

R8a each i ndemehd@rri sach epfepseseht N yhagrhydtdgerAa]-Ryikor C3-Cbrysdioal dy!
or R7a and R8';  together with the nitrogen atomto which they are attached

form @ 4-Rtand B tagsibareigh damitreges dtametevbieh hey; arg gitarbedifpmpad teach
i ndependeqj_lme}ﬁb[e[ee rsﬁﬁl?eﬂéd gé&ggog%q‘g,, Cl - 4al kyl or C3-C6eycl oal kyl, or R9 and
t t

R10 together w't e nitrogen atomto which they are attached forma 4- to
6- menber ed satRf ahé®*hetchindepeldent] Richrasant RH2ogeach,-Crdieyion Mgt yclogipylesient
hydrogen, £ - C4al kyl or C3-C6cycloal kyl, or R' and Rl2 together with the
ni t rogen Mt Sh‘?ﬁo tﬁ%ﬁt?fﬁ V‘(‘% © QEoegp P?@KW?‘GP Hhey ane atfaﬁhﬁ%ttoépr?é’rﬁ‘ér ed

sat ur at ecs RREBERAXGI R eShet@BEydRL2a each independently represent hydrogen,

Cl - C4al kyl or C3-Cbcycloal kyl, or R la and Rl2a together with the

ni trogen at omR ondiR ' leachhiogependendlytraprhsmit hydrogen, £1-GualkybornBGeyeldalkat, or at ed

het er ocycle; 3.and Rl14 ch. independent | epresent drogen, Cl-C4al kyl
or C3-C6 yc%ngi%kwg,eglg}: Wnﬁgﬁwgoé‘?{‘dﬂﬁf otw(g’é%}th@f AR tﬁchteH oy ?gb en atomto
whi ch t heymeh®ertilsambeel haedryld- to 6-menbered saturated heterocycle; R15

and R16 each independently represent hydrogen, Cl-C4al kyl or
C3- C6cycl oal kyR', agd R reash anrleperdsnly pprdsent hydeqgen e -Rialleyd ge fs &lsexalaadk ykiirch

ey 2@ ARy ey oy TEPRELSPR gL AR gL, o0 2°
C3- Casyclmmekypbred samurdbieetancdydRt 6a t ogether with the nitrogen atomto which
they are att acl{]‘%danfd 2 gacﬁ-in(}egend%ﬁtrir)? pg%%sgr?t hsy%trcgjgreg:[ SEC?a?lEy? ro(r)Cg-%lsg);/cloalky],
or R''* and R'* together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle;
R" and R™ each independently represent hydrogen, C,-Cjalkyl or C3-Cecycloalkyl, or
20 R"and R" together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle;
R and R'® each independently represent hydrogen, C,-Csalkyl or C3-Cgcycloalkyl, or
R" and R' together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle; and
25 R" and Rw’;l each independently represent hydrogen, C,-Cjalky! or C3-Cecycloalkyl,
or R and R'® together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle;
or a pharmaceutically acceptable salt or solvate thereof.
In the context of the present specification, unless otherwise indicated, an alkyl
30  substituent group or an alkyl moiety in a substituent group may be linear or branched. When
R’ and R®, or R” and R®, or R’ and R®, or R® and R'%, or R'! and R'?, or R''* and R'®, or R"

and R", or R" and R'6, or R"* and R'® represent a saturated heterocycle, it should be

understood that the only heteroatom present is the nitrogen atom to which R’ and R®, or R’



or a pharmaceutically acceptable salt or solvate thereof. In the context of
the present specification, unless otherw se indicated, an al kyl 30

substit uewD ogiesip3 or an al kyl noiety in a substituent growoTrsmy2/4m21 i near
or branched. Wien R5 and R6, or R7 and-£8, or R7a and R8a, or R9 and RI10,
or R11 and R12, or Rlla and Ri2a, or R13 and R14, or Rl15 and R16, or Rl5a

and R16a sRPReSERT" ad T GF RY afld REY 6F REVHUR 2 iok RENQHY f B EorR 'S andiRtiepsk bod
that the onI{ he}é%oat%}present is the nltrogen atomto which R and R or
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or o] R15 16 15a 16a and R
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the unsatur at ]E‘)Chnﬁ)]estdi “quamwlr’add rCNG dneyl” hauﬁieahetwlcéthyl Gop@poNaidi C
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ethyl 2 i sbwtblpﬁralah‘as af tcl&ﬁ&hoxyw%ﬁwi”e@cwe WO&%rW&ﬁ%ﬁwonxlm ude

th | ) i
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Exanpl es ahoxXyGind maaixlyylﬁxzamﬁjcnwﬂ &En@;alkylcadjouyﬂarrmrm’ nactudioformamt dorackoamidod

el ude rAEHYTERRS Mg, FyTERED ! PhGFSTEHE P Bngn Qia Dichye Moo and
et 1 sul BB, TRBTRIER0 s fohugP 3kl ST fncnge rlApRacpl onyl and

acetyl. Exa | es of enyl'" are vin 1- propenyl

ExanplIOes ‘&h-Cealkyloabpaylo anatyde prap@nmmpm[\;ﬂxampkﬁsbb‘b@n@gallkeamld ant:ymvlohexyl.
A "5- or edhtro 4 rlsn ast on '
het er oat gﬁlyﬁmqf t86"y r%’r‘ﬁmﬁ?lf:m é%%ﬁ&@ﬁyaﬁﬁ:@'ﬁ FlciPr"clyglOBer*ﬁIaﬁq

unsat ur atgdlohaxy@anati ¢ nonocyclic ring 15 containing 5 or 6 atonms of which

at least one is a heteroatom sel ected from nitrogen, oxygen and sul phur,
whi ch may, unl&s3 SiheemPeed Speeraromafic 1Re eurmMER lafist dsgens heteipatgm

Sui t abl t ne
g het e iseied ¥ BB B BRLEARE IR sy A OB RN o B

i m dazol ydo,ntalmog( aboﬁyito,mqufr\ﬂndi yﬂ leask unfyis a lpyareatom\sklectep Yiromtaizio patl, ,oxygen
pyri m di rrol or thij said pyridyl, .imdazolyl,. i|soxazoly
pyrazol yl? 2ha %ﬁ%ﬂ’f’w ¥Chd§)?3éz“i“ Tgthﬁwlﬁedﬁf% P%WFI?%%W@“FWL?‘EISWMWV a
thienyl. ’%U or H—Qx?@ﬂﬂé?&itlﬁ:@ergaroﬁﬁu@ HEEBRpRAnE hﬂgas\f‘lﬂh@hngﬁé&cﬁ)@w b&dl fr«l)rﬁalst

one ring heteroatom selected fromnitrogen, oxygen and sul phur” is a ly
or parti mllrggqunsmgan andadllphm’orsqwrﬂlyl cmrdanglybmwazqiylngyrﬁzqiyl Bural, ppmizinyl,
optional | f gast one th a het ro‘ragl f dZﬁel egted fr o]m nit rlolgen
oxygen arfd" %UPY“%‘H&‘MPYE‘H’Y j e @l B Wik ZQIS b eyl gyrazoly

20 furyl, pyrazinyl, pyridazinyl, pyrlmldinyl, pyrrolyl or thienyl.

An “unsaturated 5- to 6-membered ring which may comprise at least one ring
heteroatom selected from nitrogen, oxygen and sulphur” is a fully or partially unsaturated,
monocyclic ring containing 5 or 6 atoms optionally of which at least one is a heteroatom
selected from nitrogen, oxygen and sulphur, and which may, unless otherwise specified, be

25  carbon or nitrogen linked. Suitably an “unsaturated 5- to 6-membered ring which may
comprise at least one ring heteroatom selected from nitrogen, oxygen and sulphur” is phenyl
or pyridyl.

A “5- membered heteroaromatic ring comprising at least one ring heteroatom selected
from nitrogen, oxygen and sulphur” is a fully unsaturated, aromatic monocyclic ring

30  containing 5 atoms of which at least one is a heteroatom selected from nitrogen, oxygen and
sulphur, which may, unless otherwise specified, be carbon or nitrogen linked. Suitably a *“5-
membered heteroaromatic ring comprising at least one ring heteroatom selected from

nitrogen, oxygen and sulphur” is pyrazolyl.



25 carbon or nitrogen linked. Suitably an "unsaturated 5- to 6-nenbered
ring which may conprise at |east one ring heteroatom sel ected from

ni trogen,woxp@esizand sul phur” is phenyl or pyridyl. A "5Pcmszbsoxei

het ercaromati c ring conprising at | east.@ne ring heteroatom selected from
ni trogen, oxygen and sul phur” is a fully unsaturated, aromatic nonocyclic
ring 30 conta|n1ng 5 atons of which at |east one is a heteroatom sel ected
from ni trogen, o%?ﬁ%ﬁ“%ﬁH°W§HPBMéW”“%ﬁWEﬁ Wﬁ?“wﬂﬁFé§H“%¥ﬁ€PWP§%“§%ec|f|ed
be carbon_ or nitrogen hetﬁroar matic ring
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Cl- Coal k bstltu rou b n bst,Lt ted | east one
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sel ected 6ﬁe0md1&1r&g@ff06§ﬂfbbtlta8nt§ Imdapmaenuﬂ,ﬁel@&b@rﬂoﬂerldwgum(suthwrs flueglhdre) ,

am no, hydroxyl and tr|fluoronethyl halogen (such as fluorine, _chlorine,
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cycl obuty entyl
G - C4al kc&y@aﬂl&owy(lsuc(rsasmlnhalgl)n@t ﬁ?@owmndybcqyblopmpgt kcgleysblalybmwylb})cntﬁihﬂ%
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methylcarbonylamino or ethylcarbonylamino), phenylcarbonyl, -S(0),yC,-Cs, particularly

C,-Cjalkyl, -C(O)NR'R?, -SO,NR"R® and an optionally substituted unsaturated 5- to

6-membered ring which may comprise at least one ring heteroatom (e.g. one, two, three or
25  four ring heteroatoms independently) selected from nitrogen, oxygen and sulphur.

Examples of the unsaturated 5- to 6-membered ring include phenyl, cylopentenyl,
cyclohexenyl, thienyl (e.g. 3-thienyl), pyrazolyl (e.g. 4-pyrazolyl), isoxazolyl (e.g. 5-
isoxazolyl), thiadiazolyl, pyrrolyl (e.g. 2-pyrrolyl), furanyl (2- or 3-furanyl), thiazolyl,
triazolyl, tetrazolyl, imidazolyl (e.g. 4-imidazolyl), pyrazinyl (e.g. 2-pyrazinyl), pyridazinyl

30 (e.g. 3-pyridazinyl), pyrimidinyl (e.g. 4- or 5-pyrimidinyl) and pyridyl (2-, 3- or 4-pyridyl).
The ring may itself be optionally substituted by at least one substituent (e.g. one, two, three or
four substituents independently) selected from C;-Cs, particularly C;-Cjalkyl (such as methyl,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, terz-butyl, n-pentyl or n-hexyl), C,-Cs,



6- menbered ring which may conprise at | east one ring heteroatom (e.g. one,
two, three or 25 four ring heteroatons independently) selected from

ni t rogen, woxgges13and sul phur. Exanpl es of the unsaturat e@CISEVDOR2NENDEr €d
ring include phenyl, cylopentenyl, cyclphexenyl, thienyl (e.g. 3-thienyl),
pyrazolyl (e.g. 4-pyrazolyi), isoxazolyl (e.g. 5- isoxazolyl),

t hi adi az : 0 X - f - = f I

i agor yi e COCHGG G AR thoxt WABKb, Spullrier BEARG)

pyr azi gyl n—lpcmtgxy Qr—rgya:)@zy);@eth quyg Cdal}éhlkyl E(Ijrﬁm (—_@E@Toxs-zsplystitw 'gmiaps bei_n(gj N
rrmdinyl, . - or - rrmainyl,) an ri -, - 0Or T ri .

e 11 ng Qg Canbrin bl Kasng syt gu Sy bicesarfoursuo St  eni

(e. 9. onepddpMidedilyl &Feclid frdR %Elo?b&b(%hi:ﬁ BNt SrideNeaBENAS BN orS84i86Y, @fhidd, om

Cl- 06, particularly Cl-CAaIkyI such as nethyl, ethyl, n-propyl,

i sopr @py|hydrexyliand trifjuotimatiyyl), halogen kel ks flnonenclipries, brerhiag pr Yodirgd- dBo, WO

03/ 048133 _PCT/ SE02(002221 -7 .parti arly. C - | ko uch as..net hoxy,
ot hony. TR BPDERRK negetLrhaREv g petic s E SRl R S BT ench of
the Cl- CG@J-@wycl@tamlchyQ@@IobWyycﬂbl_hﬁyli, t@sient)! Qb@Sydd&teRdl), OPCE PaaiduYarly

substituted by at [east one substituent, e.g. one, two, three or four
subst i t udntSsalkaxyepbomd htuch as gthoxyerbenyd oy eipvserPopyichi-&s PRItisykarhye,

nost . HOe! ! . SRS
ol ogen (L SfcafhorPRUBFs mBly Rarbony AL RS on I B SIS ™ ) o,
- NRORDO, isarbmpplydrborty,dr-butylcarbGRy1Of-pe pigtdaitmuly ber nthé&S34@daink Bn¢ | -Cg spacticudaly

th 1), - | oal kyl I |, | obuty], I tyl d

cyol ohexyiyCabgTeskborgtamie (REN fy MR R EaPEOR P PSR RS)

met hOXyC%thRﬂXéerﬁyl?—tshlgjﬁ,t?-@%p;f’d?bf&?larl}fléi-@@alkﬂ?fé(@}lka'rﬁ'y?n@féﬂwl kglzear bonyl

(such as nethyl carbonyl’ ethyl carbonyl, n-propyl carbonyl,
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groups are as follows. Such values may be used where appropriate with any
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one substituent selected from Cy-Cesalkyl, C,-Csalkoxy, halogen, nitro, cyano, -NR9R'°,
carboxyl, hydroxyl, C,-Cgalkenyl, C3-Cscycloalkyl, C;-Cgalkoxycarbonyl,
25  C,-Cgalkylcarbonyl, C,-Cgalkylcarbonylamino, phenylcarbonyl, -S(0),C,-Csalkyl,
-C(O)NR''R'? and -SO,NR'""R'%,

In a further embodiment of the invention, R' represents a 5- or 6-membered
heteroaromatic ring comprising one or two ring heteroatoms selected from nitrogen and
oxygen, the ring being optionally substituted by at least one substituent selected from

30 C,-Cealkyl, C,-Cgalkoxy, halogen, phenyl and pyridyl, each of the phenyl and pyridyl

substituent groups itself being optionally substituted by at least one substituent selected from

C,-Csalkyl, C;-Cgalkoxy and halogen.



one substituent selected from C -C6al kyl, C,-C6al koxy, hal ogen, nitro,
cyano, -NROR10, carboxyl, hydroxyl, C2-C6al kenyl, C3-C6cycl oal kyl,

C, - Coal kowpaanmieasy| , 25 C, - Céal kyl carbonyl, C, - C6al kyl car pomsEazi 201
phenyl carbonyl, -S(OnC, -C6al kyl, -C(Qg#R'R12 and -SO2NR'aR 2a. In a
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hal ogen and cyano; wherein R7 and R8 are both hydrogen or R7 and R8 10
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represents pyrid I m dazol yl pyrazoly razinyl,
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carbanoyl , met hoxycarbonyl, pyrrolidin-I-ylcarbonyl, phenyl and pyridyl;
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2- nethoxypﬁrld 5-yl, 2-cyanopyrid-5-yl, 3- bronDpyrld 5-yl,
3- (pyri d-toit ywwmoaysﬂw_o chlorpRrpmg- aﬁdwwyr. d- 3-chi oropyri d- 2-yl ,

3-mebiyl pyri dga¥ithed w0&EBY Qyﬁéchzre)f)lresents pyrid-2- yl, pyrid—3—yl, pyrid-4-yl,
2-methoxypyrid-5-yl, 2-cyanopyrid-5-yl, 3-bromopyrid-5-yl, 3-(pyrid-2-yl)pyrid-5-yl,
4-(pyrid-2-yl)pyrid-2-yl, 3-chloropyrid-2-yl, 3-methylpyrid-2-yl, 6-methylpyrid-2-yl,
5,6-dimethylpyrid-2-yl, imidazol-4-yl, imidazol-5-yl, 3-methylisoxazol-5-yl,
5-methylisoxazol-3-yl, 3-isopropylisoxazol-5-yl, 3-methoxycarbonylisoxazol-5-yl,

25  3-(hydroxymethyl)isoxazol-5-yl, 3-carbamoylisoxazol-5-yl,
3-(pyrrolidin-1-ylcarbonyl)isoxazol-5-yl, 3-phenylvisoxazol-5-yl, 3-(pyrid-2-yl)isoxazol-5-yl,
3-(2-methoxypyrid-3-yl)isoxazol-5-yl, 3-(2-methoxyphenyl)isoxazol-5-yl,
3-(3-methoxyphenyl)isoxazol-5-yl, 3-(2-ethoxyphenyl)isoxazol-5-yl,
3-(2-trifluoromethylphenyl)isoxazol-5-yl, 3-(2-trifluoromethoxyphenyl)isoxazol-5-yl,

30  3-(2-chlorophenyl)isoxazol-5-yl, 3-(2-bromophenyl)isoxazol-5-yl,
3-(2-methylphenyl)isoxazol-5-yl, 3-(2-fluorophenyl)isoxazol-5-yl,
3-(2-cyanophenyl)isoxazol-5-yl, 5-methylpyrazol-4-yl, fur-2-yl, fur-3-yl, 5-methylfur-2-yl,



5, 6-di net hyl pyrid-2-yl, imdazol-4-yl, imdazol-5-yl,

3-net hyl i soxazol -5-yl, 5-nethylisoxazol-3-yl, 3-isopropylisoxazol-5-yl,
3- met hoxyweriBo#siBi soxazol -5-yl, 25 3-(hydroxymet hyl )i soxc0ISEB2/§2221

3-car banmoyl i soxazol -5-yl, 3-(pyrrolidi+®4-ylcarbonyl)isoxazol-5-yl,
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20  4-imidazolyl).

The S—Inemt;ered heteroaromatic ring in R* is optionally substituted by at least one
substituent (e.g. one, two, three or four substituents independently) selected from C;-Cg,
particularly C,-Csalkyl (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl), C;-Cs, particularly C;-Csalkoxy (such as methoxy, ethoxy,

25  n-propoxy, n-butoxy, tert-butoxy, n-pentoxy or n-hexoxy) (each of the C,-Csalkyl and
C,-Cealkoxy substituent groups being optionally substituted by at least one substituent, e.g.
one, two, three or four substituents independently, selected from halogen (such as fluorine,
chlorine bromine or iodine), amino, hydroxyl and trifluoromethyl), halogen (such as fluorine,
chlorine, bromine or iodine), nitro, cyano, -NR'">R"*, carboxyl, hydroxyl, C,-Cs, particularly

30 C,-Cjalkenyl (such as ethenyl), C3-Cecycloalkyl (cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl), C,-C,, particularly C;-Csalkoxycarbonyl (such as methoxycarbonyl or
ethoxycarbonyl), C,-C,, particularly C;-Csalkylcarbonyl (such as methylcarbonyl,

ethylcarbonyl, n-propylcarbonyl, isopropylcarbonyl or n-butylcarbonyl), C;-Cy, particularly



particul arly Cl-C4al kyl (such as nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl), Cl1-C6, particularly
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of the invention, R4 represents a 5-nenbered heteroaromatic 10 ring
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o SERABIRIEN) | S 20, epch, | dependent ) reorexen
and R” each independently represent hydrogen, C;-Cyq, particularly C;-C,alkyl (such

as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3-Cscycloalkyl

(cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R’ and R® together with the nitrogen

atom to which they are attached form a 4- to 6-membered saturated heterocycle (such as

25  pyrrolidinyl or piperidinyl).

R’ and R® each independently represent hydrogen, C;-Cs, particularly C,-Caalkyl (such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3-C¢cycloalkyl
(cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R’ and R® together with the nitrogen
atom to which they are attached form a 4- to 6-membered saturated heterocycle (such as

30  pyrrolidinyl or piperidinyl).

R™ and R¥ each independently represent hydrogen, C,-Cy, particularly C,-Caalkyl
(such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or rert-butyl) or C3-Cscycloalkyl
(cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R and R® together with the



as nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or
C3- Coeycl oal kyl  (cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl), or
R5 and RewbDagesdies with the nitrogen atomto which they aca/szvrexbed form
a 4- to 6-nenbered saturated heterocycldl(-such as 25 pyrrolidinyl or
piperidinyl). R7 and R8 each independently represent hydrogen, Cl-C4,
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(such asasmrrodlklmgi] mylhpﬂrdlpylperl di nyI) R9 and R10 each independently

represent hydrogen artjcularly Cl-C2al kyl (such as nethyl, ethyl,
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or tert- byt h)ol,glrny %;@mm@q al kyl 10 (cyclopropyl cycl obutyl, cycl opentyl
a

and cycl ohexyl Ml R12 together with the nitrogen atomto which
they are atta edﬁﬂldd?: mf@CblmdFDer@e r@@lntstatimgan@. -Getpertvolpdy €1 (Gatklyl as

pyrrolidi I |nd pendent |
hydr ogen, (@%{f %ineq#f)@f th Pé) %@'ltﬁ qky my sil tyég %ett l?w\j?'l) Oéﬁﬁ'ﬁegycﬁ a@?ygpyl ,
i sopricpy!| (;:yct’lo;hl‘dpyll cydl(ﬂmltbtll Q/}Jcl@enﬁyeﬁﬁd &}lﬂqhkkylg)ror@?»'“@ﬁ@)m}“(@@éelﬂﬂr withThe
(cycl opr cycl obutyl, cyclopentyl and cycl ohexyl), or | a and Rl2a
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6- rrerrbereg g E cle (such as pyrrolidinyl or piperidinyl).
R13 and R1 eacl %ﬁ@@eﬂwy represent hydrogen, Cl1-C4, particularly

Cl- C2al kyl ( RI¢ indiB “reptinirdepetdaytly relprqsemWﬂroges,c(m@pphrtlcnl-aﬂylcylczalksbbut yl
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20 (cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R'* and R together with the
nitrogen atom to which they are attached form a 4- to 6-membered saturated heterocycle (such
as pyrrolidinyl or piperidinyl).
R" and R'® each independently represent hydrogen, C,-Cq, particularly C,-C,alkyl
(such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3-Cgcycloalky!
25  (cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R'® and R'S together with the
nitrogen atom to which they are attached form a 4- to 6-membered saturated heterocycle (such
as pyrrolidinyl or piperidinyl).
R'* and R'® each independently represent hydrogen, C;-Cy, particularly C;-Caalkyl
(such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3-Cgcycloalkyl
30 (cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R'** and R'®* together with the
nitrogen atom to which they are attached form a 4- to 6-membered saturated heterocycle (such

as pyrrolidiny] or piperidinyl).



nitrogen atomto which they are attached forma 4- to 6-nenbered saturated
het erocycl e (such as pyrrolidinyl or piperidinyl). RL5 and R16 each

i ndependewpDlog/onsaps esent hydrogen, Cl-C4, particularly G - @aldegdo226such as
met hyl , ethyl, n-propyl, isopropyl, n-buf2yl, isobutyl or tert-butyl) or
C3- C6cycl oal kyl 25 (cyclopropyl cyclobutyl, cyclopentyl and cycl ohexyl),
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forma 4- to saturated eterocycte (such as pyrro I nyl or
pi peri di n§0hmulamﬁmchmchrmmﬁameald:)haqcapteuemdmldyokvep:s dweatf, inpdiiclgen, Cl- C4,
particularly rreth et hyl ,. n-propyl, ‘i sopropyl,
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cycl obut ylheter@ytsh@@ae&tydi fr@f’rdm@r)ﬁﬁérﬂh%'y%en Phie ﬂg @ngaﬁldﬁallﬁ%ﬁsggﬁém atWi th

the nitrogen atomto which they are attached forma 4- to 6-nmenbered

sat ur at edlchsone sbpetuenissipsked fayn By 1Galkiydiprndyl oandiheayli apitingally, subgitogd 38133
PCT/ SEOZ/IQ%%% -12 In an enbodi nent of the invention, there is provided a
subset of Gunds of formul a (1), and pharmaceuti cal | y acceptable salts

and sol vat es tRrerepebents # OMU,alky! fRoup;epr esents a 5- or 6- menber ed
het eroaromatic_fing conprising one or two ring heteroatons selected from
nitrogen and dXy§BREsehelpiiRgOuPMiNcoptd onal Iy substituted by at 5 | east

one substitueng4 rr%rgxleﬁoxy r%(ﬁ?] D Sbsifed@h ‘6¥ Lot %Qﬁroh%gﬁl?slgf}{%gt 20y fEé})RVdé 4§fk

substituted by epresents’a group; pres nt S
chl oritne o dyrloprapgl. and R4 represents pyr azol yI substituted by at | east
one substitue t sel ected fr Cl- C4al k ycl opr opyl further
aspect of the Pﬁ\fﬂ’ﬁ §rghpedt ﬂgfq’]@ ‘f“ée“ﬂ?‘b\}gﬁébs %fotﬁ‘g Bﬁﬂlﬂpg“fndf%fﬂ’iﬁ‘]‘"g ?II))(aS( as
depi cted @ggqby&j)abm@r@hé}eml?l represents a 5- or 6 menber ed het eroaromatic
ring conprisin | east one ring . heteroatom sel ected from nitrogen,

oxygen and sull%)hnpresqrmad b1 ergp-beimbgredicieovradmngticsumgs ¢anpriseng at1&sbyneating east
one subst, t se y be
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hal ogen, Jr@Q@Nﬁé%bst@k@@%&@&f@ﬂf@paydlkyla@ﬂcgdnkdkryq@édw@tmcﬁmay Be
6- menbered ri nW| ch ma onprise at |east one ri ng het er oat om sel ect ed
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from hal ogetpyise at least one ring heteroatom selected from nitrogen and oxygen, the ring itself being
optionally substituted by at least one substituent selected from C;-Cgalkyl, C,-Csalkoxy (each
20  of which may be optionally substituted by at least one substituent selected from halogen),
halogen and cyano; wherein R’ and R® are both hydrogen or R” and R® together with the
nitrogen atom to which they are attached form a 4- to 6-membered saturated heterocycle;
R? represents a C-Cgalkyl group;
R® represents hydrogen or halogen; and
25 R’ represents a 5-membered heteroaromatic ring comprising at least one ring
heteroatom selected from nitrogen, the ring being optionally substituted by at least one
substituent selected from C,-Cgalkyl and C;-Cgcycloalkyl;
or a pharmaceutically acceptable salt or solvate thereof.
In an additional aspect of the invention, there is provided a compound of formula (I)
30 (as depicted above) wherein:
R' represents pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 2-methoxypyrid-5—y],
2-cyanopyrid-5-yl, 3-bromopyrid-5-yl, 3-(pyrid-2-yl)pyrid-5-yl, 4-(pyrid-2-yl)pyrid-2-yl,
3-chloropyrid-2-yl, 3-methylpyrid-2-yl, 6-methylpyrid-2-yl, 5,6-dimethylpyrid-2-yl,



hal ogen and cyano; wherein R7 and R8 are both hydrogen or R7 and R8
together with the nitrogen atomto which they are attached forma 4- to
6- menber edogausiat ed heterocycle; R2 represents a C, - C4alpkyisSEgr/aazpt R3
represents hydrogen or hal ogen; and 25 -R4.represents a 5-nenbered

het eroaromatic ring conprising at |least one ring heteroatom selected from

ni trogen I hej i I t one
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(ag depi ct %éfBBI’/‘éS)OX?/&I’éPe)Ian qu?le&-@é/ %onpspwpg%ygwl 3p8/*I‘i"éI @wo 13, %
pyrid-4- yi( ﬁld@kjhmsy@sr 59’]5’:‘(}2'meth%x?lyﬁﬂpﬁyf)lsgxéo}’bylg’ bromopyri d- 5-ylI,
3- (pyrld 2- yI)p ri pyri yl) py '3-chl or opyri d- 2- yI

3- met Byl pd3- dxemoylypheﬁyfgepwbb?mlc&Q&mlethosyzﬂwdylr)rmmblpWId 2-yl, WO
03/ 048133;

3-met hyl i sgg(%mé‘e{ﬂ% ls%xaﬁ%l ﬁﬁ @(235@81”0 eﬂy lpheﬁ% §%’iﬂ7‘8b%yf 'soxazol - 5-yl,

3- met hoxyzx-aa- bnnmlrcbrﬁan@z}@he@dyéoxazol(ﬂlyld BQEYRRIbPHen j15i00az6l-5-5t,Y |
3- car banoyl i soxazol - yrrolidin-21- ylcarbon%l)lsoxazol 5- yl,

3- phenyl i @(h@ﬂ%ﬁwl)ISOXSqu@era@WWY@WQ&PXM
3-(2-net I 5-yl,
3 (5 mot oy EEfh etV AERKSER 107 HmoDhelhRo RN PR R AR a0 >
3- (2-10r i fuudrydfat- IWl,pﬂ}m&wy)ﬁl&@)gé,zm,Iraﬁn{ll-yl 2-BrelRdhyraAih-5-yl, pyridazin- 3 -yl,

t hox h )i | -5-yl,
3 2- br oA v SRS PRyl pheny! ) | soxazel - 5-y1
3-(2-fluor OphW&bﬂeW@%@ﬂhyﬁebhlyl arﬁtér%p?l nophenyl )i soxazol - 5-yl,
5-met hyl pyrazol -4-yl, 10 fur-2- 5-net hyl fur-2-yl,

pyrazin-2-yl, @m@mtqowdmenrﬂﬂwo Orrbymmmiin 3-yl, pyri mi di n- 4- yl,

- hyl I d h th d l;
e L e

5- ety wmpplpy&zm 3-yh-setbuey1p lraaam-yﬁmds cﬁmﬁ@@nppﬂd}w gizol -3-yl, 15
5- propyl pyrazol -3-yl, 5-t- buté Yrazol g and cycl opropyl pyrazol 3-vyl;
or a pharWd@ﬂfm%C&PII%ﬁ”a@é@M@ wiltg|splvate tBgeefat e t hereof .  Exanpl es of

gogﬁ)gtrjrgdg ?g %H’ﬁeﬁg%g@&d@ﬁ ?%Ilﬂvﬁngr%n rll%c)lu% (5-nethyl -1 Hpyrazol - 3-
yl am no) pyri mdBreeno-2-(3- methyhsoxazol—5-ylmethy]am1no) 4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine,
20 5-Chloro-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-cyclopropyl-1H-pyrazol-3-
ylamino)pyrimidine,
5-Chloro-2-(3-isopropylisoxazol-5-ylmethylamino)-4-(5-methyl-1 H-pyrazol-3-
25  ylamino)pyrimidine,
5-Chloro-2-(3-phenylisoxazol-5-ylmethylamino)-4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-[3-(2-methoxyphenyl)isoxazol-5-ylmethylamino]-4-(5-methyl-1 H-
pyrazol-3-ylamino)pyrimidine,
30 5-Chloro-2-[3-(2-methoxyphenyl)isoxazol-5-ylmethylamino]-4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrimidine,
5-Chloro-2-(3-pyrid-2-ylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-

ylamino)pyrimidine,



20 5-Chl oro-2-(3-net hyli soxazol -5-yl net hyl am no) -4-(5-neth
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yl am no) pyri m di ne,
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5l or 0- 21 3-SR Resty B ﬁzso&y?ag@fthglvvn@fm-afm-wkh@zpey.rm-ﬁ-y| e

pyrazol - 3y1yﬁ1a1a59m,)[ﬂylrmm d| ne Chi oro 2-(3-pyrid-2-yl isox
azol - 5-yl met hyl am no) -4- (5 hyI - H pyrazol - 3-_ yl am no{gyrl m di ne, WO
03/ 048133 PCT/=Ebrey géf[neth)j]@oxazol 5 -ylmethylamino)-4-(5-tert-butyl- 1 H-pyrazol-3-

5- Brom) lérﬁm%Zﬂ rﬁ‘mam¥| i soxazol - 5-yl nmet hyl am no) - 4- ( 5- net hyl - 1H pyrazol - 3-
yl am no) pyrim di'n
5- Brono- 2- ( 3- rﬁeBhylho 8 q3-azahyloydzvb s hynatiy a)ind)-4-&-etayI-1 Bytyydzolk 3H- pyr azol - 3-

yl am no) pyrim nﬁg{ne 5 5-Chl or o- 2- ( 3- et hyl
i soxazol -BNNRYNAEN0) - 4- (5-tert - but yl - 1H pyrazol - 3- yl ani no) pyri ni di ne,

5- Br ono- 2- ( 3- neBhyphd- §qz<ffam yi%xwlﬁminfayha(mrﬂamyﬂrfﬁ Eyf%%m {rahhb)%mmhe

yl am no) pyri m di ne, 5- no-2- ("2-fur-2-yl et hyl am ho) - 4

H- pyrlgzm 3- y|SaB1qmg g;(pyrnd a1yh@ethyM1no) -4-(5-tert-butyl-1H-pyrazol-3-

5- Br ono- %’ﬁ%ﬂr 3=y Jreret hyl am no) - 4- (5-tert-butyl -1H pyrazol - 3-

yl am no)ﬁg yﬁén B%chl or o- 2- (pyrid-3 -yl nethylam no)-4-(5-tert-butyl -

H- pyrazol - 3-  y5-@HloR®R pyridrB Qilmethy Rrithd)of-G-RrL Ryl B-pydz6E3 Nyl am no)
-4-(5-tert- but$/I-1 H pyrazol -3- 15 yl am no) pyri m di ne,

5- Br ono- 24¢pipe 13119!nﬁiet hyl am no) - 4- (5- met hyl - 1H pyrazol - 3-yl am no) pyri m di

ne, o Br om- & bprofd. B fRRRh-yimihGlaibihd AR Blih PrATBY YL 3. H Py azol - 3-

yl am no) pyri mdi
15 ylammo)pyrlmldme

5-Bromo-2-(pyrid-3-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine,
5-Bromo-2-[2-(imidazol-4-ylethyl)amino]-4-(5-methyl-1H-pyrazol-3- ‘
ylamino)pyrimidine,
5-Bromo-2-(pyrid-2-yimethylamino)-4-(5-methyl-1 H-pyrazol-3-ylamino)pyrimidine,
20 5-Chloro-2-[2-(pyrid-2-yl)ethylamino]-4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-[2-(pyrid-3-yl)ethylamino]-4-(5-methyl-1H-pyrazol-3-yamino)pyrimidine,
5-Bromo-2-(5-methylpyrazin-2-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine,
25 5-Bromo-2-(pyrid-3-ylmethylamino)-4-(5-cyclopropyl-1H-pyrazol-3-
ylamino)pyrimidine,
and pharmaceutically acceptable salts and solvates of any one thereof.
In a further aspect of the invention, particular compounds of the invention are any one
of Examples 3, 5, 8,9, 11, 12, 34, 39, 40, 41, 47, 48, 68, 70 and 79 or pharmaceutically
30  acceptable salts and solvates of any one thereof.
In another aspect of the invention, particular compounds of the invention are any one

of the Examples or pharmaceutically acceptable salts and solvates of any one thereof.



5- Brono- 2- (pyri d- 2-yl met hyl am no) - 4- ( 5- net hyl -

H pyrazol - 3-yl am no) pyri m di ne, 20

5- Chl or o-wo[03/¢sas i d- 2-yl ) et hyl ami no] - 4- (5- et hyl - | H pyrazsEe362221

yl am no) pyri m di ne, 5-Brono-2-[2-(pyrid-13--yl ) et hyl am no] -4-(5-nethyl -

H pyrazol - 3-yam no) pyri m di ne,

2 mBrnS;TByrzl 5715 drﬁ{erﬁﬂa%ﬁf Babftion thHAEYY N Dfbcds 63 B bRBhratibh BYL 88Rboutia of!

5- Br ono- 2fofipyiai(b)-a8-dgfinet dhovarrmghadnidsutydlyapcepatile sait grgobvael theof, which

yl am no) pyrim dine, and pharnaceutically acceptable salts and sol vates of
any one t%%ﬂéﬁ? In a further aspect of the invention, particular conpounds
of the inyentiRitRge RMpoAREof Rrmkganpl es 3, 5, 8, 9, 11, 12, 34, 39, 40,
41, 47, 48, 68, 70 and 79 or pharmaceutical | y 30 acceptable salts and

sol vates of any one thereof. In angfger pect of the invention, particular

conpounds of the invention are any on of Nt he Exanpl es or pharnaceutlcally
acceptabl e salts and sol vates of rany ;ﬂD;eOf WO 03/ 048133

PCT/ SEQ2/ 02221 -15 The present |\Vﬁ ti t'lher provides a process for
the preeparation of a conpound of fHrnula (I) deflned above, or a

phar maceutically acceptable salt or solvate ther whi ch conprises: (i)

reacting \ahdmnﬂﬂmm)‘emhtsfa)lemuhg\groﬁﬁ (egl Rl@geh or5ulblh<6ri)41c)xy smbleaei n L'
en qQr sul;phonyl oxy such

represents | eav roup as
met hanes Py ?J‘}‘F;W Bh?f%e X% Y1 ﬁ’ée ﬁ SB’IEF‘B‘P%G%X )RR Ad rea*}*?dieﬁﬂeda‘r“efoﬁgméépr ned
in formilgy ﬁ):om?aﬂﬁd'bf%mmﬂdH% ﬁm*rwh@reﬁd k' )ind RE2Ne B u8fined M #6:Shd]a

and R2 are as defined in formula ); reacting a conpoun of
fornula (RBor N2 | L2 N~R1% | H(IV)

10 (i)  reacting a compound of formula

SN
2
N/)\N/R\Rl
H (IV)

wherein L2 represents a leaving group (e.g. halogen or sulphonyloxy such as

R3

methanesulphonyloxy or toluene-4-sulphonyloxy) and R', R and R? are as defined in formula
(I), with a compound of formula (V), H,N-R*, wherein R* is as defined in formula D); or

15 (iii))  reacting a compound of formula

H I
HNYN\RZ,R
NH
2 (VD)
wherein R' and R? are as defined in formula (I), with a compound of formula
20
P e
X
S
R3

HN\ 4
R wvin

wherein X represents an oxygen atom and q is 1 or X represents a nitrogen atom and q is 2,
20 eachR” independently represents a C,-Cgalkyl group and R® and R* are as defined in formula
(I); or



wherein L2 represents a | eaving group (e.g. hal ogen or suiphonyl oxy such as
nmet hanesul phonyl oxy or tol uene-4-sul phonyl oxy) and R, R2 and R3 are as
defined iwofieomBa (1), with a conpound of formula (V), HZNSR42/022bErein R4
is as defined in fornmula (1); or 15 (ii.igg-reacting a conpound of formula HN
YN RZ,R NH2 (VI) wherein R and R2 are as defined in formula (1), with a
conpound fa I . H | elLn represents an
oxygen at(g\tr?] an\Iéhr%ﬁ 1?43“3Fi%g%ms)(?“F“?eﬁﬁfcﬁeuéen[?ysrg\%e?%ﬂi {ery%)tbggna%gftﬁgﬁug%a%aorfn@az, 20 each
R20 i ndependently represents a C, al kyl group and R3 and R4 are as
defined in formula (1); or WO 03/0 3NRCT/ SE02/ 02221 -16 (iv) when R4
represents a substituted pyrazolyl, rigactilng a _gonpound of formula R3 N ,R
~ ~ Srj-~ NNNR HHRS |7 represents a C, - Ceal kyl
or C3-C6eycl oal kyl group and R as defined in formula (1)

i)

t

wi th hydrazine; 5 and opti , (iii) or (iv) carrying
out one or nore of the follo he conpound obtained to a
further conpound of the iny®ntion

e
[
converting

(VIII)
wherein R*' represents a C-Cgalkyl or C3-Ceeycloalkyl group and R', R? and R? are as
defined in formula (I) with hydrazine;

S and optionally after (i), (i1), (iit) or (iv) carrying out one or more of the following:
. converting the compound obtained to a further compound of the invention
o forming a pharmaceutically acceptable salt or solvate of the compound.
Processes (i) and (ii) may conveniently be carried out as follows:
a) in the presence of a suitable solvent for example a ketone such as acetone or an

10  alcohol such as ethanol or butanol or an aromatic hydrocarbon such as toluene or N-methyl
pyrrolid-2-one, optionally in the presence of a suitable acid for example an inorganic acid
such as hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic
acid (or a suitable Lewis acid) and at a temperature in the range from 0°C to reflux,
particularly reflux; or ,

15 b) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215; J.
Am. Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of
palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
benzene or xylene, with a suitable base for example an inorganic base such as caesium
carbonate or an organic base such as potassium-z-butoxide, in the presence of a suitable ligand

20  such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl and at a temperature in the range from 25
to 80°C.

Process (iii) may conveniently be carried out in a suitable solvent such as
N-methylpyrrolidinone or butanol at a temperature in the range from 100-200°C, in particular
in the range from 150-170°C. The reaction is preferably conducted in the presence of a

25  suitable base such as,' for example, sodium methoxide or potassium carbonate.

Process (iv) may be carried out in a suitable solvent, for example, an alcohol such as

ethanol or butanol at a temperature in the range from 50-120°C, in particular in the range

from 70-100°C.



form ng a pharmaceutically acceptable salt or solvate of the conpound.
Processes (i) and (ii) may conveniently be carried out as follows: a) in

t he presewoa3pisias suitabl e sol vent for exanple a ketone swech/sas2/exet one or
an 10 al cohol such as ethanol or butancll7er an aromatic hydrocarbon such as
toluene or N-methyl' pyrrolid-2-one, optionally in the presence of a
suitabl e aci d daioditall Rrfliab Ay IHD GTRE (W), (THE RV Ay (YAgeEkerac d or
sul phuric acid, an organic acid such as acetic acid or formc acid (or
a sui tabI@rrlmwmsllaai/aj)abkmdredmoamtlemimelntaltaweor may he prepagd ukingrkn0@nt o r ef | ux,
partlcularéy reflux or 15 b) under standard Buchwal d conditions (for
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20  orintermediate compounds may need to be protected by protecting groups. Thus, the
preparation of the compounds of formula (I) may involve, at various stages, the addition and
removal of one or more protecting groups.

The protection and deprotection of functional groups is described in 'Protective
Groups in Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and

25  'Protective Groups in Organic Synthesis', 2nd edition, T.W. Greene and P.G.M. Wuts,
Wiley-Interscience (1991).

The compounds of formula (I) above may be converted to a pharmaceutically
acceptable salt or solvate thereof, preferably an acid addition salt such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,

30  methanesulphonate or p-toluenesulphonate, or an alkali metal salt such as a sodium or
potassium salt.

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It

will be understood that the invention encompasses the use of all geometric and optical



and Lewis acid (such as alum niumtrichloride) under Friedel Crafts
conditions; the introduction of an al kyl group using an al kyl halide and
Lew s aciwo(swedizas al um nium trichloride) under Friedel PCT&ENH02221
conditions; and the introduction of a ha8ogeno group. Particular exanples
of reduction reactions include the reduction of a nitro group to an am no
15 group ; i | 1 | : eat nment
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Press (1973) and 25 'Protective Goups in Organic Synthesis', 2nd edition,
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tartrate, .citrate, oxal ate, 3Q nethanesul phonate or p-tol uenesul phonate, or
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of formulgcel lynRnfeaRAB Bk&is 19MmbRéhig i n stereoisomeric forms. It wll be
under stood that the invention enconpasses the use of all geonetric and
optical W8 03/lenei@gisncTigpasof apelbid igageonelrdingiapwk aud paronic moyslegsmeuss) of
t he conpngggm(i)gs afn8r rr%%aléé))tic nq(ag[in{t ures thereof including racemates. The
use of tautoners and Xt ures therest also form an aspect of the present

i nvertsi ong4) Forugsarplf enesbishemb¥origin dx¢ladiak Yibrosasoaaany rhdbdyhyaiecoma; and
pyrazolyl-3-yl are tautoners of the sanme conpound. 5 The conpounds of
formula () haher samnewrsiyclyding gl oy sereiRpEa, leHatgateinemraieuseblasigraupnd or s
or inhibi of insulin-like gromh factor-1 receptor (IG-1R) activity,
1Rfm. O ! \ . . :
and may e used in the treatnment of proliferative and hyperproliferative
di seases/ condiTthe@ompoexdsnyltiesinvaitionhare éspeciall ydeefilhe tHeotkdaonemef aan@e s the( 1)
carci nong, . includin% that of the bladder, brain, breast, colon, kidney,
liver, Fﬂ%@gst and prostate.
20 Thus, the present invention provides a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.
In a further aspect, the present invention provides the use of a compound of formula
(I), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of a medicament for use in therapy.
25 In the context of the present specification, the term "therapy" also includes
"prophylaxis” unless there are specific indications to the contrary. The terms "therapeutic"”
and "therapeutically" should be construed accordingly.
The invention also provides a method of treating cancer which comprises
administering to a patient in need thereof a therapeutically effective amount of a compound of
30 formula (I), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined.
The invention still further provides a method of modulating insulin-like growth

factor-1 receptor (IGF-1R) activity which comprises administering to a patient in need thereof
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20  the lung and/or airways) in the form, e.g., of creams, solutions, suspensions,

onma and

heptafluoroalkane aerosols and dry powder formulations; or systemically, e.g. by oral
administration in the form of tablets, capsules, syrups, powders or granules; or by parenteral
administration in the form of solutions or suspensions; or by subcutaneous administration; or
by rectal administration in the form of suppositories; or transdermally.

25 The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for

30  example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;

preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as



10 ingredient, all percentages by weight being based on total conposition.
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oi I, dol AUHaRRAAH rBduc®d odthyiEnbide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate,
anti-oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame).

25 Oily suspensions may be formulated by suspending the active ingredient in a vegetable
oil (such as arachis oil, olive oil, sesame oil or coconut oii) or in a mineral oil (such as liquid
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring
agents may be added to provide a palatable oral preparation. These compositions may be

30  preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water generally contain the active ingredient together with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting



Aqueous suspensions generally contain the active ingredient in finely
powdered form 10 together with one or nore suspendi ng agents, such as
sodi um cawbasypmashyl cel | ul ose, nethyl cell ul ose, PCT/SE02/02221
hydr oxypr opyl net hyl cel | ul ose, sodi um al-@lnate, polyvinyl-pyrrolidone, gum
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temperature and will therefore melt in the rectum to release the drug. Suitable excipients

include, for example, cocoa butter and polyethylene glycols.

25 Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or
suspensions, may generally be obtained by formulating an active ingredient with a
conventional, topically acceptable, vehicle or diluent using conventional procedure well
known in the art.

Compositions for administration by insufflation may be in the form of a finely divided

30  powder containing particles of average diameter of, for example, 30p or much less, the
powder itself comprising either active ingredient alone or diluted with one or more
physiologically acceptable carriers such as lactose. The powder for insufflation is then

conveniently retained in a capsule containing, for example, 1 to 50mg of active ingredient for
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form of areGR R aRER MAkquiRliaR AU SRTbsBLTO B er @16 AR PIBSRRIRR TRV AGE T Ve

ingredient eith as an aerosol contal ning inely divided solid or
| i qui d draopiretteral ©otevie empryad. Thews ovokxgmpedbt mttgerous hdramisiatian,id dose in

1 uor| nat ed MArBEaLB0NS n DXL ORRIPRR Sl B etk DS AR ORR! device

20  generally be used. Similarly, for administration by inhalation, a dose in the range, for
example, from 0.5 mg to 25 mg active ingredient per kg body weight will generally be used.
Oral administration is however preferred. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 2 g of active
ingredient.

25 For further information on Routes of Administration and Dosage Regimes the reader is
referred to Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry (Corwin
Hansch; Chairman of Editorial Board), Pergamon Press 1990.

Examples
The invention will now be further described with reference to the following illustrative
30 examples in which, unless stated otherwise:

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or

ambient temperature, that is, at a temperature in the range of 18-25°C;



arranged to dispense a netered quantity of active ingredient. For further

information on formulation the reader is referred to Chapter 25.2 in

Vol une 5 wbD oGomgasehensi ve Medi cinal Chemi stry (Corw n Han®chSEChea2erman of

Editorial 10 Board), Perganon Press 1923.- The size of the dose for

t her apeuti c purposes of a conpound of the invention will naturally vary

accor di ngihQrddif PlSNE WRRAdRRVS ! hihyafouls eagh G tsh PRste; LVABoAHSEN %f%ﬁé?% Of

the animal or patient and the route’of admnistration, according to wel

known pri wes gireed @t usimgdireiangevapsrater @éméﬂced@f@méﬁﬁm%ﬁo Raseal$;nvent i on

will be a i stered. so dose Ak the range, for exanple, from
Lg g] 53'6 Ig%)tw%a bgttﬂ%%laperﬁ{ﬁrepéf taeﬁgo . : . ! .

0.5 ng to i'ngr yvvelght is received, given if
requi red {in) dllllré’mﬂaglraﬁﬁﬁﬂﬁand flasf @ARMAto dr QYT orf9s&SgeM thin ]bﬁbr%ﬂfﬂrﬂut@ér@;ﬂ%d when

a parenteral route is enployed. Thus, for exanple, for intravenous
adni nist r @iLQrvasgagsdeut an silige gelakyes; for exanple, from0.5 ng to 30 ny

acti ve | gy S ERaPRle dshab B MEl A agtbhbu S PBNET Al LSy HAgre T iE ] Y.

for adm ni str tlon ["at1 on, ose |

0.5 ng toﬂlﬂﬁramnamly,ve i ngredi ent per kg body wei ght wil | gener ally be
used. éelg % strat,on tJ s however glr eferred. For exa a formul ati on
i nt ended $FinglRrpductihadspusipcierydiores PHElEHRagHeRf repanuica (N @éﬁ?%ﬂar?“df%r

exanpl e, HEQRH&RI BBat0 2 g of active ingredient. 25 For further
information on Routes of Admi nistration and Dosage Regi nes the reader is
ref eriled (vo yBHdparegives.@r illustyasionrps] bandf arCootpreetssarsliyvieoskydiich cral beG@ibeainat r y
(Corwin Hansch; Chair ditorial Board nmon_Press

canp! o5 PGS ERET CloPmeRb R Bt Pops Hale Miseler DA P eR A Y BIERUEY o ¢ he
fol I owi ng(vii) WHet giath, FeMRIutLKameeBrh BfMé]tacxmludslﬂbﬁﬁ&pﬁ&l@gﬁ%n@bhﬁéﬂy gfven (1)
tenperatures are given in degrees Cel sius erations were carried out
at room of PaEBEraAliqre(PpBEY Aglati v totteigamatiaylsi eéT ppepmingrealisiangdird, r ange of
18-25C. V0030431 35 REl! SEPREOS22 Lorn 2B LU ANl fccsRivh Lo ver e dried
over anhydrous magnesi um’su a oration o Was carried out
usi nglsa r(@tlarcyemmap@maiodnhayadleair umduawnrgsessma an8QAOmBOI0ArdRasdal s;

4, 5-30rm1f th a bath terrper%;ture of uP to 60C, |||) chromatography
means f| a&H S@ FB‘rFﬁf‘%b?raﬁthnd?ﬂ’% Umeceiuges Y/ Hsmms; & chr omat ogr aphy 5

(TLC) wasx§ahkd s?gct%eﬁr}u§ WithGA ege%ltrol?leﬁérg% of §0 mcﬂr&, GRRSH a{e chkgcagour se of

reactions was followed by TLC and reacti times are given for
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
20  are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)";

(xi1) the following abbreviations have been used:

THF tetrahydrofuran;
DMF N,N-dimethylformamide;
25 EtOAc ethyl acetate;
DCM dichloromethane; and
DMSO dimethylsulphoxide.
Example 1

30  5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-methvyl-1H-pyrazol-3-ylamino)

pyrimidine
A mixture of 5-aminomethyl-3-methylisoxazole hydrochloride (890mg, 6.0mmol),

5-bromo-2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (Method 1; 578mg,



illustration only; (v) final products had satisfactory proton nucl ear
magneti c resonance (NVR) spectra and/or nass spectral data; 10 (vi) yields
are gi verwbaps/oudiBustrati on only and are not necessarily tROTSEMIOXRII can be
obtained by diligent process devel opneid;- preparations were repeated if
nore material was required; (vii) when given, NVR data is in the form of
del ta Va'%@ﬁmﬁ)ﬂranﬁﬁ\l’,ﬂfdiQb?fﬂ[ﬂfl@&]:y%rrﬂﬁ@frl@cﬂﬁ}, 8WYRS) il LbRARSIS 108) Wad HelaRR at
(ppm relative to tetramethylsilane (TMS) as an internal standard,

det er ni nel@0E @G herips. The NHVBE- W& AHODRGODEPQl e embicat sapaiatereiandivelatilss; 15
(viii) chem |.S: e I r usual ani,hgs; Sl .uni t nd, s ols are
used; (ir)%@og%i l\)/’Z%\f%rgﬁatﬁPg'?lgrrégg?evvéﬁs Erﬁur\a}%ﬁﬁv rﬁteh %g?ruaﬁg “le\/l?r\??uﬁéglrlr%c?(égz}ryd (x)
MBSS S Peqt|fratidveioSi Vaithe itled campeUndqR e Sifg 9150 YH NMRQDRISTY: 5o 3/@! 31), 212 (she
chem cal ionization (Cl) node using a direct exposure probe; where

i ndi cat edHohidAar, 2B, twhdres PEb 7t(br byl 1), 8 &t (bos ZHhphb o5 (tEis) 1 HY, M$: mizoind.
bonmbardnent (FAB) or electrospray (ESP); values for mlz 20 are given;
generally, only ions which indicate the parent nass are reported; and

unl ess othenwplee2stiat ed, the mass ion quoted is (M)+; (xii) the follow ng
abbrevi ati ons have been used: THE tetrahydrofuran; DV

N, N- di net hyl f diohaminge sipnlappiopeduss 1o Examplé A tBe fohawing epnpRwdeMsehe; and
DVSO di [ ARk - . - - i Y

ot hy ! am oty o (e AT S s AL Ghl T il GRS e 1B,

5- amilfonmetrdsyteBderenHyMSEad@z Blhercdwy satiop Intatérck 19189 Ontjcatdl, ivodhpound is

5- br ono- 2- chl or.o- 4-55- t hyl -1 H pyrazol - 3-yl am no) pyri m di ne (Method 1;
578my, WOCHEIG%81%3 SE02/ 02221 -24 2.0mmol) and

N, N-di | JGRJ q m ne (L. 4niL, Mol ) 1N 1T -butanqgl Ll V t ed
at 120(:%?{” @Fﬁ%ﬁ{rdg The m xtur eﬁ\/\l\gg al l owed to cool t'g&amlﬁpglt ?ETT

t enper at{wr’e | anchlv@-2(3- es renmoved2.by (£BHPI.20 (s9BH), The [3esi ddgemas
trituratled With ether and the probuct collected by filltratijon tofgive {he

titled donpoBdB5HE->310) . " H N (BieB) 628 B(m ks | 3H) | 19.2 (s, 5 BH),
5, L B oy [ o 350, =) 260 2203 or .
1H-pyrazol-3- 8.5 (brs, 1H), 12.04 (br s, '
ylamino)pyrimidine 1H)
3 | 5-Bromo-2-(3- 0.6 (br s, 2H), 0.9 (m, 2H), 390 | Meth
12| methylisoxazol-5- 1.8 (m, 1H), 2.15 (s, 3H), 4.5 11
ylmethylamino)-4-(5- (m, 2H), 6.0-6.2 (br s, 2H),

cyclopropyl-1H-pyrazol-3- 8.05 (s, 1H)

ylamino)pyrimidine

4" | 5-Chloro-2-(3- 1.2 (d, 6H), 2.2 (s, 3H), 2.9 348 | Meth | Meth
isopropylisoxazol-5- (m, 1H), 4.5 (m, 2H), 6.2 (br 10 57
ylmethylamino)-4-(5-methyl- | s, 2H), 7.6 (br s, 1H), 7.98 (s,
1H-pyrazol-3- 1H), 12.04 (br s, 1H)
ylamino)pyrimidine

5§ | 5-Chloro-2-(3- 2.2 (s,3H),4.6 (m, 2H), 6.78 | 382 [ Meth | Meth

L2 | phenylisoxazol-5- (s, 1H), 7.4 (m, 3H), 7.6 (brs, 10 56
ylmethylamino)-4-(5-methyl- | 1H), 7.8 (m, 2H), 8.0 (s, 1H),
1H-pyrazol-3- 8.45 (s, 1H), 12.0 (brs, 1H)

ylamino)pyrimidine

6 | 5-Bromo-2-[3-(2- 22 (s, 3H), 3.8 (s, 3H),4.6 | 456 | Meth | Meth




Following a simlar procedure to Exanple 1,
synt hesi sed after
(SM2) (t hwoN®B48130 was recorded in DVBO d6).
comer-@sal |y avail abl e.

not

i ndi cat ed,
mz SML SMR 215Ch|or02(3 215(5

this conmpound is

3H), 2.20 (s,

3H),

the foll ow ng conmpounds were
repl acement with a suitable pyrimdine (SM) and am ne
Wher e a st ar PCM@GENEORL al |
Ex Conmpound NWR

320 Meth

nmet hylis 'O'I'—E =
yl met hyl pm rjo r?et Ox(yghméqxaﬁg‘ 6 (t ?m ?'lEf_)‘L\Iéi)U 6?(6‘5 ](#g 6@ , 1H byrazoqg- 3-
(br s, 1H), ])/2m9t'ﬁy(abﬁn@]4(f§l-hﬁmym0 o3/ 1 HY 1o e 1HE)7. 13(d5 Brono-2-(3- 0.6 (br
2H), 0.9 (m 390 Meth 1,2 methylisoxazol-5- 1.8 (m 1 H, 2.5 (s,
3H), 4.5 11 1}1 RWRES) T 31ni no) - 4- ( 5- (1@/ DA (6l R, %725(br 2H) ,
cycl opropyl -1, 5hiRY% ;19{51% 8. 05 (5’2H|_%'9 yH& Lo ¥I’I i di nej 4
5-Ch|or02(:1%y ‘ fp?’ SR, 2.2 (& 3 o, 25T th
| sopr opy |scxazol 5- (m IH) 4.5 (lﬁh) 2H) 6.2 (br 10 57
yl met hyl pgarRer—% g: W§* yH——s—2H by )7 (25 HHpytrazot
1H), 12.p (bSnglo %?I)r (41 ami no) py1 Pr%@% %855 Gt - 2- (412 2 Meihs’) Mg
(m_2H),| S 1éndfiyWrbdy Miihzolls-2 PRSI, h30X08.9 4 F@ (s, 1H), [ih (Msg3H),
7.6 (br |, 10 56 y%rrﬂeytjr}\%)tam no) - 4- (5 r\Q{Arne%‘lq T8 (m 2H), 8.0 (s,
IH), | H pyra'imbthslan@\m]&'ﬂ (SSmCthyH) 1H2.. ®6(SbﬂH$ 7 QAtHH),yl lam ng) pyri rfi di ne
5- Brono-R- [ 3 3.8 thh Methh WO 03/ 04813
PCT/ SE02 02'2‘%?1’“5%0% T2 n'et hoxyph< &j?)@ &)aié‘s( %%E JH), 6.0-6.4 (m 1
H, 6.6 |1 5§ ylafﬁlﬂBip?Mhﬂdﬁhélo] 4- (154 mtshmcm(m got, 1m0 (t, |2 H, 7.1 (g
H pyrazol -34 1 H, 7.45 (m 1 H), Iamno) rilmi di ne 2H),| 8.1
2H), 12.11 (kr s, 1H) 7 5-Chloro- >8{53‘b(2-1H;21122Q% Bﬁg 3.8 (|s, 3H), 4.5
412 Met Nt oo 2-(3-pyrid-2- 2.2 (s, 3H), 4.6 (m, 2H), 6.7 | 383 | Meth | Meth

ylisoxazol-5-ylmethylamino)- | (s, 1H), 7.43 (m, 1H), 7.63 10 70

4-(5-methyl-1H-pyrazol-3- (brs, 1H), 7.9-8.0 (m, 3H),

ylamino)pyrimidine 8.48 (s, 1H), 8.65 (d, 1H),

12.02 (br s, 1H)

9! 5-Bromo-2-(3-pyrid-2- 2.2 (s,3H), 4.6 (m, 2H), 6.0- | 427 | Meth | Meth
ylisoxazol-5-ylmethylamino)- | 6.6 (m, 1H), 6.7 (s, 1H), 7.5 1 70
4-(5-methyl-1H-pyrazol-3- (m, 1H), 7.7 (br s, 1H), 7.9-
ylamino)pyrimidine 8.2 (m, 4H), 8.7 (d, 1H), 12.1

(br s, 1H)

10 | 5-Bromo-2-(3- 1.25 (s, 9H), 2.05 (s, 3H), 406 | Meth

12 methylisoxazol-5- 4.50 (d, 2H), 6.05 (s, 1H), 12
ylmethylamino)-4-(5-tert- 7.60 (s, 1H), 8.05 (s, 1H),
butyl-1H-pyrazol-3- 12.07 (s, 1H)
ylamino)pyrimidine

11 | 5-Chloro-2-(3- 1.23 (s, 9H), 2.13 (s, 3H), 362 | Meth

12| methylisoxazol-5- 4.50 (d, 2H), 6.03 (br s, 1H), 13
ylmethylamino)-4-(5-tert- 6.32 (brs, 1H,), 7.55 (br s,
butyl-1H-pyrazol-3- 1H), 7.95 (s, 1H), 12.05 (br s,
ylamino)pyrimidine 1H)

12 | 5-Bromo-2-(3- 1.16 (t, 3H), 2.13 (s, 3H), 378 | Meth

2 methylisoxazol-5- 2.53 (q, 2H), 4.47 (d, 2H), 14

S



1, 2 met hoxyphenyl )i soxazol-5- 4.7 (m 2H), 6.0-6.4 (br s, 10 58

yl met hyl am no] -4-(5-nethyl- 1H), 6.6 (s, 1H), 7.0 (t, 1H), 1 H pyrazol-3-

7.15 (d, wWOHpB/04813315 (m 1 H), ylam no)pyrimdine 7.55-7. PCiraroR¢4221 8. 0 (s,

1H) 8.5 (br s, 1 H, 12.05 (s, 1 H 82%-Chloro-2-(3-pyrid-2- 2.2 (s, 3H),
6 (m 2H) 6.7 383 Meth Meth yIisoxazoI 5- yI rrethyl am no) (s | H), 7.43

(m | Hr 63—+0—70 ‘-'m— -yt Yy T 780
3H), ylam ncyﬁry?‘mam*@-‘% Iy 1§f)°5 GRE ‘(égf&Hw 12,02 (jbr s, |1 H ¢
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yl i soxaZol - | met hylam no)- 6.6 (m 1 H), 6.7 (s, 1 H| 7.1 70
4- (5- n"ethyl I/EFPIW)P:}{ZlmldlBﬁ (m 1H, 7 7 (br S, 1 H) 7.9

yl am no)'m Ill]'ldlcnsw " Tt — 2t br—s—1 1o
5- Br onp- 2. (ST VAL F‘f) P2 05 (s, 3H), 406 Meth 1,2 nethylisoxazol -5-
4.50 (d, 22Mrifie@ T oliinn drbmatbgrapil B ishich s a@r)ingélw(tﬁﬂc&nxmetﬂaxﬁO(Q(SSS) 1H),
8.05 (s, 1H), butyl-1 Hpyrazol-3- 12.07 (s, 1 H) ylam no)pyrimdine 11
5-Chloro-2-(3- 1.23 (s, 9H), 2.13 (s, 3H), 362 Meth 1,2 nmet hyl i soxazol -
4.50 (d, 183 (br s, 1H), 13 ylnmethylanmi no)-4-(5-tert- 6.32 (br s,
1H,), 7.5@%?—3— butyl -1 Hpyrazol-3- 1 H), 7.95 (s, 1 H, 12.05 (br s,
yl ami 150) ¢Broma2r@-fur- Bl)vﬁzm5m8m()md52métﬁvl 1H Iyrdzol-3 3Hmind)pyAn(idine 3H) , 378

P

fdhY

(Al

Meth 2 nethyljsoxazol - 7 4 V\D 03/048133

PCT/ SE02/ ozzzri‘m*xtz‘ee iﬁé’ﬂb‘)‘ ?%(f%et@ﬁ W’Py@z%' mino)pyrimilieg " 1
H, 1 HRM&K&Jr%oﬁrg%o(rMol 2- @%mé&h%fu(a% (330, 3.0t ABHRLAYEUH AL 5181
Reqw red agueous wor K-up Purified by” col unn chfomat ography on silica gel

el uting vwasrhemManéﬂﬁ@rfgt 5 (19\58 5hhe mixture was allowed to cool to ambient temperature and

the volatiles removed by evaporation. The residue was dissolved in DCM and washed with

10 water followed by brine. The organics were separated, dried (MgSOs) and the solvent
removed by evaporation. The residue was triturated with ether, the solid product collected and
purified by column chromatography on silica gel eluting with DCM /methanol (95:5) to give
the titled compound (80mg, 22%). '"H NMR (DMSO): § 2.1 (s, 3H), 2.85 (m, 2H), 3.45 (m
2H), 6.10 (m, 1H), 6.35 (m, 1H), 6.4 (br s, 1H), 7.15 (brs, 1H), 7.5 (s, 1H), 8.0 (br s, 2H),

15  12.05 (brs, 1H); MS: m/z 363 .

Examples 14 - 106

Following a similar procedure to Example 13, the following compounds were
synthesised after replacement with appropriate pyrimidine (SM1) and amine (SM2) starting

20  materials. Where a starting material is not indicated, this compound is commercially

available.

Ex | Compound NMR m/z | SM1 | SM2

14 | 5-Bromo-2-(pyrid-3- 1.20 (s, 9H), 4.50 (d, 2H), 6.05 (s, | 402 | Meth

L7 | ylmethylamino)-4-(5- 1H), 7.30 (m, 1H), 7.60 (m, 3H), 12
tert-butyl-1H-pyrazol-3- | 8.00 (s, 2H), 8.40 (d, 1H), 8.45 (s,
ylamino)pyrimidine 1H), 12.07 (s, 1H)

15 | 5-Chloro-2-(pyrid-3- 1.19 (s, 9H), 4.47 (d, 2H), 7.28 (t, | 358 | Meth

27| ylmethylamino)-4-(5- 1H) 13
tert-butyl-1H-pyrazol-3-
ylamino)pyrimidine
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H), 4]56 (d
61 (s$,
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3H), 4.

(m 2HY,

yllag n

9 1B5-Bremb-2b@pyyt-2- H p

D) pyri m di ne 1H)
dylmylarvmzk%éo |ve

8. Prkfy1-$H-pyrazol-3-

ylamino)pyrimidine

47 (

y:r azlﬁls- SH) A. 9@&1 QH) AHm,

% b IF}DLH( - Bronp- 1
CHO: 3 g EDRGT 2 H)- 4
7.9 (s, 1H), 8.0 (s, 1H), 8.5 (d,
1H), 11.97 (br s, 1H)

8380 (1
2- (py
44(5-

5-Chloro-2-[2-(pyrid-2-
yDethylamino]-4-(5-
methyl-1H-pyrazol-3-

ylamino)pyrimidine

2.15 (s, 3H), 2.95 (m, 2H), 3.6 (m,
2H), 6.5 (s, 1H), 7.05 (br s, 1H),
7.2 (m, 2H), 7.65 (t, 1H), 7.9 (s,
1H), 8.3 (br s, 1H), 8.5 (m, 1H),
12.02 (brs, 1H)

Meth
10

330

21

4,57

5-Bromo-2-[2-(pyrid-3-
yl)ethylamino]-4-(5-
methyl-1H-pyrazol-3-

ylamino)pyrimidine

2.1 (brs, 3H), 2.9 (¢, 2H), 3.5 (1,
2H), 6.4 (s, 1H), 6.95 (t, 1H), 7.05
(t, 1H), 7.1 (s, 1H), 7.3 (d, 1H),
7.5 (m, 1H), 8.0 (s, 1H)

374 | Meth

22
4,5,6,7

5-Bromo-2-(5-
methylpyrazin-2-
ylmethylamino)-4-(5-
methyl-1H-pyrazol-3-

ylamino)pyrimidine

2.2 (s, 3H), 2.45 (s, 3H), 4.6 (d,

2H), 6.2 (s, 1H), 7.15 (br s, 1H),
8.0 (s, 1H), 8.4 (s, 1H), 8.43 (s,

1H)

375 | Meth

237 | 5-Bromo-2-(pyrid-3-
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-3- 7.16 (m 1H),

1999, WO 03/ 048133
8.03 (m 2H) 55,

yl am no) pyoiogiosdiae 11619 11640 83 5-Brono-2-(3- 2.15 (s, péH)SEoz0B21(s, 2H),
6.0-6.5 426 Meth Meth phenylisoxazolsp- (br s, IH), 6.75 (br s, 1H, 7.44
1 56 yIrrethyIamno) 4(5 (m 3H), 7.8 (m 2H), 805(5 lH) rrethyl
- | H pyaze S-SRy eHRe—84—5—Rrore—2— 14— 6k 2—3t—(-s—3H) ,
4.61 (s, 2w‘amﬁloip>tfﬁ?ldkf§7 Metlh Meth yl)pyrid-2- s, iH, 7.h2 (t.] 1M [7.98
(m 4Kgo I3 LRt hylam nq] 20 Tilhg pR- 4 d f (d,
met hyll - 1H pyrazo%/ 3% 1H) yl am n%%y%}lﬁ:ﬁ d45 (@,53%)5 ‘):»4 égf g-/% [E/I_Je pyf i gﬁb 2.12
(s, 3P, 4| mdthflpyriatdy, 6.20 (jLHMEDO Kt INBIT08 @, 2Hy,rid-3-8, 1H957.39 (t,
IH), 7.89 yln am ngl-4-(5- 8.02 (8§, 1H,83 (s, IH),
8 55 {5, nehsromiggFase 3] hory- e 860G W Vo ba (o] 1
yl am 1o)pyr,1ngalvgl Ng-pfazet-8hl oro 2-[5-(pyrid-2- 2.12 (s| 3H)| 4. 54 (s, ZﬂH),
6. 20 {br th Meth yI)pyrld 3- s, IH, 7.89 (m gH, 7 94 (s, 1HY} 10
102 Yl net hxlhlamomumd(r@- .E8 (s 1H) 8. 56 (s, 1H) 8.67
met hy =tHpysazol=S3 .Lrl), S i "0_'
5 Br ol 2. [ 5RO 08 PR AT TR AE TR hl%ﬁlh Meth
chl or ppyri ddlarret Ip ldtﬂ-, 7 25 (3(1'1) Jt45+1s, 2?132%51(( rslnlﬂ) 1 94/ 96
yl met hyl a 5- 75 (t, -1H pyrazol - 3-
yl ani no) pyrylmetfwimn%%S Br orrﬂ ((dBIHB T714p (ds1H Fq)98 (2, BO (s 3H),| 4.55|(s,
374 Meth I d2- 6.20 (br s, 1H), 7120 (ft, IH)} 1 97
yl met byl anj g‘f’ylnﬁ%%& BT lﬁﬂ), 8 03 (s, 1H), 8. 35| (d,
ylamino)pyrimidine
91 5-Chloro-2-(3- 1.20 (d, 6H), 2.15 (s, 3H), 2.88 348 | Meth
methylisoxazol-5- (m, 1H), 4.50 (s, 2H), 6.08 (s, 19
ylmethylamino)-4-(5- 1H), 6.30 (s, 1H), 7.95 (s, 1H)
isopropyl-1H-pyrazol-3-
ylamino)pyrimidine
92 5-Bromo-4-(5-methyl- 1.45 (d, 3H), 2.15 (s, 3H), 5.00 (s, | 374 | Meth | Meth
1H-pyrazol-3-ylamino)- 1H), 5.95 (br s, 1H), 7.18 (m, 1H), 1 91
2-[1-(pyrid-2- 7.35 (d, 1H), 7.68 (t, 1H), 7.95 (s,
yDethylamino] 1H), 8.50 (d, 1H)
pyrimidine
93 5-Bromo-4-(5-methyl- 1.45 (d, 3H), 2.17 (s, 3H), 4.98 (s, | 374 | Meth | Meth
1H-pyrazol-3-ylamino)- 1H), 6.00 (br s, 1H), 7.30 (m, 1H), 1 90
2-[1-(pyrid-3- 7.75 (d, 1H), 7.93 (s, 1H), 8.38 (d,
yl)ethylamino] 1H), 8.55 (s, 1H)
pyrimidine
94 5-Chloro-4-(5-methyl- 1.45 (d, 3H), 2.18 (s, 3H), 5.00 (s, [ 330 | Meth | Meth
1H-pyrazol-3-ylamino)- 1H), 6.00 (br s, 1H), 7.33 (m, 1H), 10 90
2-[1-(pyrid-3- 7.75 (d, 1H), 7.90 (s, 1H), 8.38
ylethylamino] (m, 1H), 8.56 (s, 1H)
pyrimidine
95 5-Bromo-4-(5-methyl- 0.88 (t, 3H), 1.85 (m, 2H), 2.18 (s, | 388 | Meth | Meth
1H-pyrazol-3-ylamino)- | 3H), 4.80 (s, 1H), 6.00 (br s, 1H), 1 92




met hyl - | H pyrazol-3- | H) WD 03/048133 PCT/ SE02/ 02221 - 38-
yl am no) pyri m dine 89 5-Brono-2-(6- 2.12 (s, 3H), 2.45 (s, 3H), 4.48 (s,
374 Met h Wbtoh/o4smes hyl pyri d- 2- 1H) 6.00 (br s, 1H), 7.08 @dT/SEB)2221 95
yl met hyl am no) -4-(5- 7.55 (t, | : 390 (s, 1 H nethyl-I H pyrazol - 3-
yl am no) pyrim di ne 90 5-Brono- 2- (5 6=72.10 (s, 3H), 2.18 (s, 3H), 2.40 (s,
388 th dimethyloyrid-2- 3H) 4 45 (s 2H) 6 10 (br s | H) 1 96
yl met hyl an] Ad} (F’f)‘r(d52- 7 03 (d%:ﬂ!) (m,71H57(3(3 (d,ll-H’,{),,7'ﬁ998 (s
met hylf- | H pyrazol H vyl p |oro-2-(3- L.20 (@,
6H . 2.15 I)Prﬁ%lamé“‘ﬂs 3438 U@“%ZPE{G’%QX% A (m 1H, 4.5b (s, PH),
6.08 (s, 19pyrylhmehyl am no)-4-(5- 1H), 6.30 (s, 1H), 7.95 (s, 1H
i sopr ¢p—= H-pyrazol-3- ylaminolpyrimdine 92 5-Brogp-4-({5-nethyl- 1145
(d, 3fP6 2 1§m@o ametybo (|9-850a3 18 ONET, RHAL. b?/fsa'éfMB- Meami hdeth 1) |
5.95 (br s} 4l A4S H) 35 (dy01H .68 (t,
1H), 95 ]sﬂlli%yﬁzé % ]%rﬁbﬁ)é 1:1—}1)ij 2%%% l?‘ﬁ é?%wr%pyr I di ne é% 95
5- Br ofro- 4- B{n%p)h;df»l 1. 45 (d BH) (m2LH){ 733 (d3l|'ﬂi),76798 (s, B74 Meth Meth
1H pyfqazol no , §.00 (br s, 1H, 7.30 (m{1H),[1 90
2 1 e pdropaata "1l T0da0CEsT sl Dis 48 aty () el hyi ami npy 9
8.55 (s, || HrimPyfe m dine 94 |5-Chloro-4-(5-nmethyl- 1.45 (d| 3H),|2.18 {s,
3H), $.00 (s, 330 “Meth Meth |1H pyrazol-3-ylamino)- 1H). 6|00 (br s. 1H,
7.33 {8V 1H-Brd@oIe(5-Rethylt- ( Qyr80¢t33H) 173 (frd 2H), 23 (s7| 988 ( 5Meth H) Meth 3B |
)ethyfam o], (0 o1 5Wasinal (Sseyta s o R EDGS. 1m), 1 93
2-[1-(pyrid-3- 7.30 (m, 1H), 7.70 (d, 1H), 7.93
yl)propylamino] (s, 1H), 8.35 (d, 1H), 8.50 (s, 1H)
pyrimidine
98 5-Chloro-4-(5-methyl- 0.89 (t, 3H), 1.77 (m, 2H), 2.20 (s, | 344 | Meth | Meth
1H-pyrazol-3-ylamino)- | 3H), 4.78 (s, 1H), 6.05 (br s, 1H), 10 93
2-[1-(pyrid-3- 7.30 (t, 1H), 7.75 (d, tH), 7.85 (s,
yl)propylamino] 1H), 8.38 (d, 1H), 8.52 (s, 1H)
pyrimidine
99 5-Bromo-2-(3- 1.19 (s, 3H), 4.43 (d, 2H), 6.02 (br | 440 | Meth | WO
bromopyrid-5- s, 1H), 7.65 (t, 1H), 7.90 (s, 1H), 1 997/
ylmethylamino)-4-(5- 8.04 (s, 1H), 8.46 (s, 1H), 8.55 (s, 00385
methyl-1H-pyrazol-3- 1H), 12.10 (br s, 1H)
ylamino)pyrimidine
100 | 5-Bromo-2-[2-(1- 1.48 (s, 9H), 3.07 (t, 2H), 3.71 (s, | 418 | Meth | Tetrah
u methylpyrrol-2- 3H), 3.80 (m, 2H), 6.07 (s, 1H), 12 edron
yDethylamino]-4-(5-tert- | 6.13 (t, 1H), 6.74 (m, 2H), 8.17 (s, 1999
butyl-1H-pyrazol-3- 1H) (59),
ylamino)pyrimidine 11619
11640
101 | 5-Bromo-2-[2- 1.26 (s, 9H), 2.92 (m, 2H), 3.62 (t, [ 417 [ Meth |J Am
(pyrimidin-5- 2H), 6.38 (s, 1H), 8.35 (s, 1H), 12 Chem
yDethylamino]-4-(5-tert- | 8.73 (s, 2H), 9.14 (s, 1H) Soc,




95 5-Brono-4-(5-nethyl- 0.88 (t, 3H), 1.85 (m 2H), 2.18 (s, 388 Meth Meth
1H pyrazol -3-ylamno)- 3H), 4.80 (s, 1H), 6.00 (br s, 1H), 1 92 WO

03/ 048133wB@308HB2/ 02221 -39 2-[1-(pyrid-2- 7.20 (m 1H) pCT/SB82/¢xd21 1H),
7.69 yI)propyIarrino] (t, 1H), 7.95 (s, 1H), 8.45 (d, 1H) pyrimdine 96
5-Chloro-4-(5-nethyl- 0.87 (t, 3H), L40 (m 2H), 2.19 (s, 344 Meth Meth |
H pyrazol - 3- yI am no) 3H) 4 83 (s 1H) 6. 00 (br s, I H, 10 92 2-]

1(pyr'u4 \oku, | rl), 767 yl)plu ylorrnllui (i, ;
7.87 (b, 1K but)gﬁﬁp%rgzol% rimdine 97 5-Brono-4- (5 nethyl - 0.81gsplt,
3H), 1} 73 (rp]arﬁlhb)pyanﬁ&nés 388 Meth Meth 1H-pyrazol -[8-yl gm no)-| BH), |4.73
(s, 1H 6./00 (br s, 1H), 1 98 2-[1-(pyrid-3- 7.30 ( 1H)|, 7.7d (d, 4,

7.93 vyl )prdpyl amino] (s, 1H),|8.35 (d, 1H), 8.50 (s, 4H gyrim di38998
5-Chl of 0- 4-|(5-methyl - 0.89 (t{ 3H), 1.77 (m 2H), 2.2Q (s, (344 Mgtih Metjh
1H pyrjazol -|3-ylam no)- 3H), 4178 (s, IH), 6.05 (br s, |[1H), ]10 93| 2-]

] - (pyrj th23-| 5/CBIdrd-2+ (pj/rld=B- 7. 76.84dt, 3H)H).50 ?mSZHX,a45yI )p344py|1‘aatihnc] 1H),

8.38 (|d, 1K), 8.52 (s, I—% /rlmdlne 99 Brolno 2- (13- 1.]19 (s,f 3H), |4.43
(d, 2H). G.Uim thylamirdddsth WO (Br b G ( a» ), 6184ps, 7 65 ([t16 1H)|, 7.99 (s,
1H), 1 99 / 0) -4 46( , 1H), 8.85 (s,
00385 metr Iré(ﬂlwl—l-qy;ga@%ql@ ﬁﬁ)lgg'dzg %}g)r 7;6?0(?%?{)% ani no)gyrinmdine 100
5- Br onfp- 2- [| 34qmiino)pyddidise 9H) 7:91(Q§ 1), 8.281(q, 131)7848 &s, 418 Neth Tgtrah |11
met hyllpyrrgl -2- 3H), 3.80 (m %l(_ﬂl% 6. 07 (s, 1H), 12 edron
yl) et hHyl anmijno] -4-(5-tert- 6.13 6.74 (m 2H), (8.17 (s, 1999

but yl -] ) » T61% 451 0T
ut yl -1l fa3py rz’ja@P:ileiéogzi ((i—!i‘é)ogf_?)rp@z é%h?ﬁ)}@ﬁ)ﬁﬂg@égﬁl?mzl_%ﬂ NMeth

(7))

5- Brono- 2- | ; , , Meth J Am
1H-pyrazol-3-ylamino)- | (s, 2H), 6.24 (br s, 1H), 7.29 (t, 19
2-(pyrid-3- 1H), 7.65 (d, 1H), 7.92 (s, 1H),
ylmethylamino) 8.39 (d, 1H), 8.49 (s, 1H)
pyrimidine

104 | 5-Bromo-2-[3- 2.17 (s, 3H), 3.84 (s, 3H), 4.59 (s, [ 408 | Meth | Meth
(methoxycarbonyl)isoxaz | 2H), 6.21 (br s, 1H), 6.58 (s, 1H), 1 741

ol-5-ylmethylamino]-4- 8.03 (s, 1H)
(5-methyl-1H-pyrazol-3-

ylamino)pyrimidine

105 | 5-Bromo-2-[3- 1.86 (m, 4H), 2.18 (s, 3H), 3.44 (t, | 447 | Meth | Meth
(pyrrolidin-1- 2H), 3.57 (t, 2H), 4.58 (s, 2H), 1 78
ylcarbonyl)isoxazol-5- 6.20 (br s, 1H), 6.44 (s, 1H), 8.04
ylmethylamino}-4-(5- (s, 1H)

methyl-1H-pyrazol-3-
ylamino)pyrimidine
106 | 5-Bromo-2-[3- 2.17 (s, 3H), 4.40 (s, 2H), 4.50 (s, | 380 | Meth | Meth
(hydroxymethyl)isoxazol | 2H), 6.17 (s, 1H), 6.28 (br s, |H), 1 76
-5-ylmethylamino]-4-(5- | 8.02 (s, 1H)

methyl-1H-pyrazol-3-

ylamino)pyrimidine

""Heated for 12 hours.
2 Heated for 24 hours.



(pyrimdin-5- 2H), 6.38 (s, IH, 8.35 (s, 1H), 12 Chem

yl )ethyl am no] -4-(5-tert- 8.73 (s, 2H), 9.14 (s, IH Soc, WO 03/048133

PCT/ SE02/WD2304813310 butyl - 1H pyrazol - 3- 1950, vyl am no) pyrcmistone272, 3539
12 102 5-Chloro-2-(pyrid-3- 0.84 (t, 3HM1-1.50 (m 2H), 2.45 344 Meth

yl met hyl am no)-4-(5- (m 2H), 4.46 (s, 2H), 6.18 (br s, 16 propyl-

1
H I ] L. 7.91
(s iy epgtihendy IHp OWUNH o6 B pregipilce vif RELDEARY G, 3 5
6H) 2 84d1€tMedM¢raﬁd@7€tB}4¢tﬂ\eﬂﬂth 1H- pyr azol - 3- yI amno)- (s, 2H), 6.24 (br

S, nﬁé 19 2(pyrd3- SD{;&{ 7.92 (s, 1H),

yl rret hyI arm A 8Juegusyorkyup, figd ”CBplﬁ@p tes Pf)“ i mi di ne 104 5- Br ono- 2- [ 3-
2.17 (s, samchrgmggo {ph %@essg}},SQ (s 408 Meth Meth (et hoxycarbonyl )i soxaz
oH), 6.21 (br s 18) . 8. 58 (s’ 1H), 1 74 13 ol -5-ylmethyl amino] -4- 8.03
(s, 18 (6SSQQMHIM393KH pyrazol 3- ylam no)pyrimdine 105 5-Brono-2-[3- 1.86
(m 4H), 2, S, . .4 447 Meth Meth (pyrrolidin- | - 2H), 3.57
(t, 2H), %@%*E,Wlﬂnga Qc(afllpcarbonyl)isoxazol-5- 6.20 (br s, 1H), 6.44
(s, 1H), SN0 ruplamstdgheonme] - 4- (5- (s, 1 H nethyl -1 H pyrazol - 3-

ylam no)pyrimdine 106 5-Brono-2- 43 2.17 (s, 3H), 4.40 (s, 2H), 4.50 (s,
380 Met h NEMR uRyrose deadsiir priddkd3df 2H), 6.17 (s, 1H), 6.28 (br s, 1H), 1

76 -5-yl 1\1?13(1 ’?{Tﬂml)de%térgted Gedi defi- d )} 1157811;&9%' Lf etk Q%B-?l%pl -3
yl am no) pyrim di

10 NMR run in CD;0D.
12 Compound could be prepared by the procedure described in this paper.

'3 Ester exchange with the methanol used in the chromatography occurred.

Example 107
15 5-Bromo-2-(3-carbamoylisoxazol-5-ylmethylamino)-4-(5-methyl-1 H-pyrazol-3-

ylamino)pyrimidine

5-Bromo-2-[3-(methoxycarbonyl)isoxazol-5-ylmethylamino}-4-(5-methyl-1H-pyrazol-
3-ylamino)pyrimidine (Example 104; 50mg, 0.1 Immol) was suspended in 7N methanolic
ammonia (Sml) and stirred at ambient temperature for 18 hours. The volatiles were removed
20 by evaporation and the residue was triturated with DCM/diethyl ether (50:50) and the product
collected by filtration to give the title compound (35mg, 76%). NMR (DMSO): 2.18 (s, 3H),
4.57 (d, 2H), 6.28 (br s, 1H), 6.50 (s, 1H), 7.72 (s, 2H), 8.01 (s, 1H), 8.05 (s, 1H), 12.06 (s,
1H); m/z 393 (MH)".

25  Preparation of Starting Materials :-

The starting materials for the examples above are either commercially available or are
readily prepared by standard methods from known materials. For example, the following
reactions are an illustration, but not a limitation, of some of the starting materials used in the
above reactions.

30
Method 1
5-Bromo-2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine




Heated for 12 hours. 2 Heated for 24 hours. WO 03/048133 PCT/ SE02/ 02221
-41 3 Reaction treated with 2M NH3/MeOH to pH 9. Precipitate was filtered
and washeaowsiis13zli stilled water and diethyl ether. 4 No aques®uzo2zer k- up,
product precipitates fromDCM 5 No chr@nat ography necessary. 5 6 500MHz
(393K). 7 NMR run with no d4 acetic acid. 8 NWMR run at 373K/ 400MHz. 9 NMR
run wi th no d4, 36eHibeE ofts bforb-23AdEn HM%H d{1d o4 RgeHY SLalind sanehl
acid-dl use in S aée 8 acertﬂ(?c’a?icdloﬁ.y imlg Nh%% run in CD?:C%.Saﬁlag&W
Conpound bidplycizble (p.0gpGlnemiol) yand MoV liieeedpylethglesind (9eXPrilnSirhinsl) pa pdmutanoll 3
Eigﬁgl CXCRBRYE et 2 85 2T hotiRFhe MirehiE vt wlTHEd b ERMNo S8R ©%-

5|- Br pmo; Zmﬁqﬁe@%{r@mmk ir&X @R redip¥dteBSI-teasy Firador. ThEBSINY prodtitt RdsawRheB-
yl am no) pyri m di ne ' . .

5- Br orfo- 2witlBethamal og dued bogiyt JiesoRditled cempburst (H018an8 31b). ! Y NMREMFO): 104 pyr a

IN et harort B it & 8 ana gt e o 0 ] Bnd PSPz e 1
hours. The volatiles were renoved 20 by evaporation and the residue was

triturated with DCM di et hyl ether (50:50) and the product collected by
filtrati dMethedg ve the title conpound (35nmg, 76% . NVR (DMSO): 2.18 (s,

3H), 4. 0 gbut H i1e6' 28 (br s, 1 H, 6.50 (s, 1 H, 7.72 (s, 2H), 8.01 (s,
1H, B.M, , 12.06 (s, 1 H; mz 393 (MH)+. 25 Preparation of

St ar tiiong MatAdetd@lisilel{18. Bhla260msolyaiL nddddstofaduspensiofxavmlias Mboe(1@4g «iad her
commer ci al I()?/ avai |l abl e or are readil i/i prepared by standard nethods from

known mat@% shsgensgsy ingpingei @il, 2008 me)) inRih v propiendls {28ne, a¢ammabiapd ust r at i on,
but not |, 4 [PYete SEUTE i A 4N, ove
reacti on?nh%%%{l\l/g% ’ﬁggexla%é-( Br On%%ar%ﬁ?rg?%rﬁgér%@%mﬁ?h %flkﬁ%ﬁ/béé?%;éd% 166°c 8P

zol - 3- y| al?i ooy ad the rdaliveved@o 08610 ¥8:1S 3v RGIASEARY BR@RE adjusted to pH 2.0 with

concentrated hydrochloric acid and extracted with DCM. The extracts were combined dried

15  (MgSO,) and the volatiles removed by evaporation. The residue was purified by column
chromatography on silica gel eluting with DCM to give the title compound (20g, 94%) as an
oil. NMR (CDCls): 1.10 (t, 3H), 2.65 (q, 2H), 3.50 (s, 2H).

Methods 3 - 5
20 The following compounds were prepared by the procedure of Method 2 using the
appropriate starting materials.
Method Method
3 2-Cyclopropyl-2-oxoethylnitrile
4 2-Oxopentylnitrile
5 2-Oxo-3-methylbutylnitrile
Method 6

3-Amino-5-ethyl-1H-pyrazole

25 Hydrazine monohydrate (11.3g, 230mmol) was added to a solution of 3-oxobutyronitrile
(Method 2; 20.0g, 210mmol) in ethanol (50ml) and the mixture heated at 70°C for 12 hours.
The volatiles were removed by evaporation and the residue was purified by column

chromatography on silica gel eluting with DCM/methanol (90:10) to give the title compound



-42 A solution of 5-brono-2,4-dichloropyrimdine (10.0g, 44mol),

3-am no-5-nethyl - 1H pyrazole (6.0g, 62mmopl) and N, N-dii sopropyl et hyl am ne
(9.20nl, wBwmwIN33i n 1-butanol (80nml) was heated at 85C f ®cThARoliemes. The
m xture was allowed to cool to anbient -43enperature and the resulting
precipitate collected by filtration. The solid product was washed 5 with
et hanol aﬂchndﬁ .10 489 GNMRe mg fhed sg i3 8 MR
‘g @( 0 H)\y ( d} @@l matmq F&s&g (s, ﬁ%s,m/ﬂ-wli\' 15 27
(s, 1 H; (ME) rrlz 290 (M—I)+ I\/Ethod 2 2- O(Obutyl nltrlle 10 Acetonitrile
(13. 7nl, 260mml) was added to a suspension of sodium hydride (10.4g of a
60% suspensi on in mneral oil, 260mvl) in ethyl propionate (22.3g,

220mol ) mthodarthydr ous 1, 4-di oxane (200n) at ambient tenperature. The

m xture was heated at 100C for 12 hours and then allowed to cool. Water
was added, tHe fRllQyunesommpuadserere propares by the procedisnebMiethaddrnsingthechl or i c
acid and s The extracts were conbined dried 15 (MySO4)
and the vag’?k{q | Eeegs(fjarrerr%) y evaporation. The residue was purified by

col um qh@gfmtOEcambysum silica gel eluting wwthiggMto give the titl
conmpound %9 Aas an ojl NVR (CDCI3) - 1. 100(t, 3H) 2 65 (g, 2
3.50 (s, 72H) |ve h@d@ngS C}{SlO@@Op'IS'ﬂ‘réprthmAm ng corrpoMthod/@re prepar ed b/ t he

pr ocedur et tHsg p. at-e—stariH rpt-er-al-s—Methe
Met hod |3 2- Cycl o %%’39?% g&ﬂeﬁﬁﬂﬁg ile 4 2- &)E}’L“zlﬁ‘ﬂfﬂn trile

2- Oxo- 3-[RT Ny DOLYIRhE i Gopr bR TG Fol8 10- - ¥ Widind ¥ pyT azol s
Hydr azi ne_npnohyvidrate (11. 230mDl ) was added to a solution of
3-oxobutyronitrile (Mt hod 2, 20.0g, 210mml) in ethanol (50m ) and the
m xture t]eaE eg %t 70C for 12 hours. The volatiles were renoved by
evapor at i the residue was purifi ed by colum chronat ography on

si lica gel s oiafhbrdos i hapes. il Qiigd ve the title conpound VO
03/ 04813 4% . NWVR (DVBO): 1.10 (t,

g,
3H), 12. 40 (&) sdudign @ﬁ‘ﬁS{tscthﬂdpyrlnlﬁ(hna(]&Og (SB/lé)nhml) 3-amino-5-methyl-1H-
pyrrazole (3.18g, 32.7mmol) and N,N-diisopropylethylamine (6.30ml, 36.2mmol) in 1-butanol

L.J.

(50ml) was heated at 100°C for 2 hours. The volatiles were removed by evaporation and the

residue was triturated with DCM to afford the title compound (5.7g, 72%) as a white solid.

NMR (DMSO): 2.23 (s, 3H), 6.23 (s, 1H), 8.39 (s, 1H), 9.21 (s, 1H), 12.27 (s, 1H); m/z 290
15  (MH)"

Methods 11 - 21
The following compounds were prepared by the procedure of Method 10 using the

appropriate starting materials.

Meth | Compound SM

11 5-Bromo-2-chloro-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrimidine | Meth 7

12 5-Bromo-2-chloro-4-(5-tert-butyl-1H-pyrazol-3-ylamino)pyrimidine

13 2,5-Dichloro-4-(5-tert-butyl-1H-pyrazol-3-ylamino)pyrimidine

14 5-Bromo-2-chloro-4-(5-ethyl-1H-pyrazol-3-ylamino)pyrimidine Meth 6

15 4-(5-Methyl-1H-pyrazol-3-ylamino)-2-chloropyrimidine

16 2,5-Dichloro-4-(5-propyl-1H-pyrazol-3-ylamino)pyrimidine Meth &

17 2,5-Dichloro-4-(5-ethyl-1H-pyrazol-3-ylamino)pyrimidine Meth 6

18 5-Bromo-4-(5-propyl-1H-pyrazol-3-ylamino)-2-chloropyrimidine Meth 8




Met hods 7 - 9 5 The foll owi ng conpounds were prepared by the procedure of
Met hod 6 using the appropriate starting materials. Method Conpound SM 7
3- Ani no- Swoysloggasdpyl - 1H pyrazol e Method 3 8 3- Ani no- 5- pPOESIES2/02221

H pyrazole Method 4 9 3-Am no-5-isoproppl--1H pyrazole Method 5 Method 10
2,5-Di chl oro-4-(5- rrethyl-l H pyrrazol - 3- yI am' no)p, rimdine 10 A solution of

245t IIIUI H:'LIII-II‘I- mpr=v £o]
(3. 18g, r3  7m %F%/H‘éw‘]ﬁlﬁ R s é!f”ﬁo a%fam‘“{’)@%? € 36, 2 Vo4 e
1- but anof 20 ( 5Qrey-Di@sordent Leycddpra®q H- pyrazoltmwrammow HRhal 11 €S |aE® 7

r enoved residue vas tritura prl with DCMita afférd
the titlflko éulﬁ@n(%ﬁé lswmylaél Ryrogel 3eylaminog2- chﬂwm)xrm@@ 2.|2dethd
6. 23 (s, —HH—B8-8—fs—HH 92ttt RF{s—tH—mr—296—35—H) +.

Met hods 11 - 21 The foll owi ng conpounds were prepared by the procedure of
Met hod 10vdBioaR 2 he appropri ate starting materials. Meth Conmpound SM 11
5- Bronp- Z-chl or 0- 4- (5-cycl opropyl -1 H pyrazol - 3-yl ami no) pyri m di ne Meth 7
12 5- Br on@é:Chlarhbenzaldahydg-axeme - but yl - 1 H- pyr azol - 3-yl ani no) pyri m'di ne 13

2,5-D chl 5-ter.t-buyt m d
2 5 D1 ohl or oy R eLhubil 1 st i BHgg0ha AR BTHRE R ot & 1
4- (5- et rbénzé‘l&kl-%ilé@iﬁhe ()g aﬂnmﬁ’ﬂol?-mQDMW @I sitHl tHae thb@emperature did ngt7 rise

2,5-Dichl oro-4- ropyl - 1H pyrazol - 3-yl am no) pyrindine Meth 8
2, 5- Di chlabewe 33° t:ﬁyxturq Maqogﬁmzi@lt apbignnigimpeiaye ifer Hhaoves md thewscoalgl with

B o 4 RO Bl Q0N B BB LA YO
H pyr azol wde ybmmnﬁd)\pwhbﬂhﬂuhnﬁatéﬂnh b9me,2dhed (MgSO0y) and the solvent removed by

2, 5-Di chl 4- (5- | | | dine Meth 7
5. B1 oo 4CEHGOGIYR (i3 P EEE S Y 2 Aok NS 0 (1 A

Met hog, 227_@((£:Qm’rg)_bg&z,qh§l_ehyde oxi me

Methods 23 - 33

The following compounds were prepared by the procedure of Method 22 using the

appropriate starting materials.

Method | Compound SM

23 1-chloro-2-methylpropylaldehyde oxime

24 a-Chloro-2-methoxybenzaldehyde oxime

25 o.-Chloro-2-chlorobenzaldehyde oxime Method 36

26 o-Chloro-2-fluorobenzaldehyde oxime Method 37

27 o-Chloro-2-trifluoromethoxybenzaldehyde oxime | Method 38

28 o-Chloro-2-ethoxybenzaldehyde oxime Method 39

29 o-Chloro-2-trifluoromethylbenzaldehyde oxime | Method 40

30 0.-Chloro-2-methylbenzaldehyde oxime Method 41

31 a-Chloro-2-bromobenzaldehyde oxime

32 o-Chloro-2-methoxypyrid-3-ylcarbaldehyde J.Chem. Soc. Perkin Trans
oxime 1 1990 2409-15.

33 o-Chloro-3-methoxybenzaldehyde oxime Method 35

15
Method 34



N-chl orosucci ni m de (5.50g, 41.3mvl) was added in portions to a solution
of 5 benzal dehyde oxine (5.0g, 41.3mmol) in DMF (34nml) such that the

t enper at uwe odioaB1d®t ri se above 35C. The m xture was sti rred/szb2/exdi ent
tenperature for 2 hours and then cooledg4sih an ice bath. Water was added
and the aqueous m xture extracted with ether. The organics were conbined,

washed with r and. bri rie SA) and the sol vent renpv by
evapor ati on &?hg?r&)ép yt”r%i? R4 ?:? 'I'bgﬁig’l& éjeo(%(ﬁ e(‘“@?s géed),aref@ﬁ%rgglﬁ%#e@?fﬁo%c%bed
(CDC13) :  ih. PetfaRedrafiR000, 58, 058-1084. 2H), 8.9 (bs, 1 H). Methods 23 - 33 The
foll ow ng conpounds were prepared by the procedure of Method 22 using the
appropriate starting materials. Method Conpound SM 23

1-chl or o- prop yl al dehyde oxi me 24 a- Chl or o- 2- net hoxybenzal dehyde
oxi me 25 @T_e dFlg}/é-Z-chl or obenzal dehyde oxi ne Method 36 26

a- Chl dr o- 2Mdtbawybberatdehgédhydmeoxi ne Met hod 37 27

:: ghh: 8; 8: g: é‘fl;‘lﬁlé ?g@ﬁgﬁ;@g@gﬁ%%ﬂ@%ﬁﬂg@@;0'\1%%88 ir?gistilzlesd water (20ml) was

a- Chl or 0- gidedl kd bOR(WAEhdiebBEERlH 8 dgideXt |3
a- Chl or o- 2- et hyl b{anﬂggl (gieéhyde oxXi rrewlﬁ/eltdﬁ)c%g 4(1)4}@38}1qugll Fheitdilybenzaldenyde

a- Chl or o- @4 dhbbeel2 slagieddedén ox¢ perti@2 and the mixture was stirred for 2 hours at 0-5°C.
a- Chl or o-2- net hoxypyr.i,d- 3-yl carbal, dehyde, J. Che Soc, Perkin Trans: oxine 1
Ta90 2aotiom RS F7 A8 SRR ‘ﬁ%@iﬁ@%‘?@%ﬂfﬁeiﬁ%ﬁ‘%& W¥e Mot hod
34 WQm3/ ésiaed, Bdd BHER0N 2R the sohenardpidved By Ry ipoiatibmitb GalcRBd Hedvsipsindne
was prepared according to the nethod described in Tetrahedron 2000, 56,

1057- 10641818t Hife)3s aobaupisssoik WHERASIR(ARY 48 (6:3He6 A (Bt HY. loh(ef2H), 7.15
hydr oxyl am hydr ' ( , 0.144ro1) in distilled water (20m) was
added toa%ol}f{\kll %{/)ﬁi (ggtﬁiggié@gdl}ﬁ% hydr oxi de sol ution (28ml).

3- Met hoxybenzal dehyde (14nil, 0.12npl) was added in one portion and the

m Xt ure s stirred for 2 hours at 0-5C.
"Rethods 36 42

15 The following compounds were prepared by the procedure of Method 35 using the

appropriate starting materials.

Method Compound
36 2-chlorobenzaldehyde oxime
37 2-fluorobenzaldehyde oxime
38 2-trifluoromethoxybenzaldehyde oxime
39 2-ethoxybenzaldehyde oxime
40 E2-triﬂuoromethylbenzaldehyde oxime
41 2-methylbenzaldehyde oxime
42 2-iodobenzaldehyde oxime
Method 43
S-(tert-Butoxycarbonylaminomethyl)-3-phenylisoxazole
20 A solution of a-chlorobenzaldehyde oxime (Method 22; 1g, 6.4mmol) in THF (13ml)

was added dropwise to a solution of N-tert-butoxycarbonyl-propargylamine (0.5g, 3.2mmol)
and triethylamine (0.9ml, 6.4mmol) in THF (25ml) cooled with an ice bath. The mixture was
allowed to warm to ambient temperature and stirred for 2 days. The volatiles were removed
by evaporation and the residue dissolved in DCM. The solution was washed with water and

25  brine, dried (MgSOy) and the solvent removed by evaporation. The residue was triturated with



The m xture was adjusted to pH7 and extracted w th dichl oronet hane. The
extracts were 10 conbined, dried (MgSO4) and the sol vent renoved by
evapor at i wo woe4gsye the title conpound (18.7g, 100% as @cawrooizess oil .
NVR (CDC13): 3.8 (s, 3H), 6.9 (m 1H), 4%.1 (m 2H, 7.15 (m 1 H, 8.1 (s,
1H, 86 (brs, 1 H. Mthods 36 - 4275 The fol | owi ng conpounds were
prepared by the procedure of Method 35 using the appropriate starting

mat eri al lgohwwger@#QQMQol%teg hyHilgpidiete atedb jide compewnd (373mg, 54%).

2-fluor f a
2" et hoxy S GAShY s B HE 46 (& 2hhes HEBRO R R GeRBRr daptadrdid fm. 21
2- met hyl1¢nzal dehyde oxi me 42 2-i odobenzal dehyde oxi me I\/bt hod 43
5-(tert-Butoxycarbonyl am noneth |y)-3-phenylisoxazole 20 A sol ution of
a- chl orobenzal dehyde oxinme (Method 22; 1 g, 6.4mmol) in THE (I 3m) was
addeq drmm@gzmo 5§ sol ution of N-tert but oxycar bonyl - propar gyl am ne (0. 5g,
hylam ne (0.9mM, 6.4muvl) in THE (25nl) cooled with an
|ce bat h TﬁefmIO(nge:omsuncmW@wcbpamd\Mrtm procedvnt ehMethedpiénaingrtbe and
stirred for 2 days. The V.o atiles were renoved by evaporation and the
resi due WPERERTSHTIME DA @ he sol uti on was washed with water and 25 brine,
dried ( solvent renobved Dy evaporation. The resrad S
trltural‘ﬁé V\ntﬁ&\q}\g)ﬁﬁ?048133 PCT/ SE02/ 02221 - 46 isohexane/ et her (83@1) (Jnd
col | ectlet# by [f3- ttkﬁtaiut@)(ycbmogyluﬁuIﬁdiﬂethylli BasapeopoisanchzB 73y, 549 . | M¥YR23
( CDC13)}L-45- 445 (d 5.10 (bs 1H) 6.5 (s 1H 7 42 (m

3H), 7./185(m iﬂfrf-%lt%tcﬁ@egylamml%hmé (%ﬂlqtféﬁmynberw&ﬁ%amg wer é b@tbéér ed

E/gt Lha rﬁgﬁﬁ e -ﬁfﬁfﬁ&w&%oﬁsﬂax‘ﬁ?ﬂdﬁthﬁF-3-(?%Hfo%’é’ﬂheﬁ%‘?l?ls&&azole' Mg TR RIS

5- (ter t|-43ut oXyTaeh®id8ichibonRaRYiomeihyl$ SRR IRVIdpheNARE@zNEt N 23 [48eth 26

5-(tertl-Butoxycarbonyl ami nonethyl )-3-(2-net hoxyphenyl )i soxazole leth 24

48 ’5- (tert-Butoxycarbonylam1nomethyl) 3-(2- Meth 27
trifluoromethoxyphenyl)isoxazole

49 5-(tert-Butoxycarbonylaminomethyl)-3-(2-ethoxyphenyl)isoxazole Meth 28

50 5-(tert-Butoxycarbonylaminomethyl)-3-(2- Meth 29
trifluoromethylphenyl)isoxazole

51 5-(tert-Butoxycarbonylaminomethyl)-3-(2-methylphenyl)isoxazole Meth 30

52 5-(tert-Butoxycarbonylaminomethyl)-3-(2-bromophenyl)isoxazole Meth 31

53 5-(tert-Butoxycarbonylaminomethyl)-3-(2-methoxypyrid-3-yl)isoxazole Meth 32

54 5-(tert-Butoxycarbonylaminomethyl)-3-(3-methoxyphenyl)isoxazole Meth 33

55 5-(tert-Butoxycarbonylaminomethyl)-3-(pyrid-3-yl)isoxazole Meth 34

Method 56

10  5-Aminomethyl-3-phenylisoxazole

Trifluoroacetic acid (1.7ml, 2.6mmol) was added dropwise to a solution of 5-(tert-
butoxycarbonylaminomethyl)-3-phenylisoxazole (Method 43; 473mg, 1.73mmol) in DCM
(8ml) cooled in an ice bath. The mixture was warmed to ambient temperature and stirred for
18 hours and the volatiles removed by evaporation. The residue was triturated with ether to

15 give the title compound (427mg, 86%). NMR (DMSO) 4.33 (s, 2H), 7.1 (s, 1H), 7.5 (m, 3H),
7.8 (m, 2H), 8.6 (br s, 3H).

Methods 57 - 68




46 5-(te
47 5-(te
48 5-(te
trifluor

rt- But oxycar bonyl am nonet hyl ) -
rt-But oxycar bonyl am nonet hyl ) -
rwoBaesdyzar bonyl am nonet hyl ) -3-(2- Meth 27
onet hoxyphenyl )i soxazol e 49 -47 -

PCT/SE02/02221

3-(2-chl orophenyl )i soxazol e Meth 25
3-(2-fluorophenyl)isoxazole Meth 26

5-(tert-But oxycar bonyl am nonet hyl ) - 3- ( 2- et hoxyphenyl )i soxazol e Meth 28 50

5-(tert-
trifluor

But

OI’T'E Xazo

enﬁ% dﬂ) el ‘Mgfré’ag‘% bME Brozc%dure of Method 56 using the

5-(tert- Bagpoogtm&rhmyigamre’rm@t hyl ) - 3- (2- met hyl phenyl )i soxazol e Meth 30 52
.bgngd_a.m_ngnei_hgd_)aé»-g_bmnnp.h.en.yl_)_u.snxau

32

83

5-(tert - Butoxycay o Meth 31 53
5- (tert - p¥tethagcaf SGFTWWnonet hyl) - 3- (2- met hoxypyri d-3-yl)i sMﬁfélpdl e Meth
54 5-(t eftzButoxy On L onet met-hoxyphenyt)+s et
55 5-(ter$7- But ox ¢§2’$B él Q]%ll'éblﬁ%ﬂé’i ;;so%az%)%y“ d- 3- 3y/lp) i s{)xézcl@etﬁ/@# 34

Met hod 5psgl0 5- Ak nanRbmetinyd-3RhaRstheSPnanAlisoxhEIET Uor oacet o aRbdlas I. /i
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but oxycaf #bnyl am ﬁdﬁrﬂtﬂhme)h}’k3riﬁezhidrommn&lzmbmz()l‘det hod 43; 4 MghodLélGSmml
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Method 69

5-(tert-Butoxycarbonyvlaminomethyl)-3-(pyrid-2-yl)isoxazole

Sodium hypochlorite (16ml of a 14%w/v aqueous solution, 29.5mmol) was added
dropwise to a solution of 2-pyridinealdoxime (2g, 16.4mmol) and N-tert-butoxycarbonyl-
propargylamine (5.6g, 36.1mmol) in DCM (30ml) cooled in an ice bath. The mixture was
stirred vigorously and allowed to warm to ambient temperature and stirred for 18 hours. The
aqueous layer was separated and extracted with DCM. The combined organic extracts were
combined, dried (MgSO,) and the solvent removed by evaporation. The residue was purified
by column chromatography on silica gel eluting with diethyl ether/isohexane (1:1) to give the
title compound (1.93g, 43%). NMR (CDCls) 1.45 (s, 9H), 4.5 (m, 2H), 5.03 (bs, 1H), 6.8 (s,
1H), 7.35 (m, 1H), 7.8 (m, 1H), 8.05 (d, 1H), 8.67 (m, 1H).

Method 70

5-Aminomethyl-3-(pyrid-2-yhisoxazole

5-(tert-Butoxycarbonylaminomethyl)-3-(pyrid-2-yl)isoxazole (Method 69) was treated as
described in Method 56 to give 5-aminomethyl-3-(2-pyridyl)isoxazole. NMR (DMSO) 4.38
(s, 2H), 7.1 (s, 1H), 7.5 (m, 1H), 7.95 (m, 2H), 8.65 (br s, 3H), 8.7 (m, 1H).



65 5- Am nonet hyl - 3- (2- bronophenyl )i soxazol e Method 52 66

5- Am nonet hyl - 3- (2- met hoxypyri d- 3-yl )i soxazol e Method 53 67

5- Ami nomewbyBA168- net hoxyphenyl )i soxazol e Method 54 68 PCT/SE02/02221

5- Ami nonet hyl - 3- (pyri d- 3-yl )i soxazol e Mxgghod 55 Method 69 5

5- (tert-Butoxycarbonyl am nonet hyl ) -3-(pyrid-2-yl)isoxazol e Sodi um

hypochl orite (16nml of a 14%W v aqueous sol ution, 29.5mvl) was added

dropwi se to a solution of 2-pyridineal doxinme (2g, |6.4nmmol) and

Ntert- bum&bonyl propar gyl am ne (5.6g, 36.1mvol) in DCM (30m ) cool ed
in an ice_bhath. ! stirred vigorously and allowed to warmto
ambi ent  t ERER 0X2Z01B hours. The .10 aqueous | ayer was
separat ed ang s@?ﬁftlﬁﬁ%? %tW]&rﬂmP@@Sl{hQ Ml)%%]ﬁn@%ﬁrﬁl)%@ A Pdr \Qﬁ\ﬂ%e toa
combi ned, dried (MySO4) and the sol vent renoved by evaporati on. e residue
was puri fscvé@honb;f p@ohylmncycahat@r@ﬂagm HPmmalin rstrcbatlmegkllSml GOmmgpartdNe(bett hy|

et her/i sohe a e ((1:1 title ound , 4309 NVR ( CDC13
1.45 (s, 1\314? héh ‘"‘H%‘d%&)@g ég’é‘?@o@ tolueng (658N ‘@Elb e‘i“ Fﬁ)“gp@?a‘%@/a Thy mi’“ﬁ() 7, 23
(m I H, w8 Qﬁrefdcfor s hﬂurs Gil@rfed(dRd the Yblatiled RendARie®Y eviboration. The residue was

5- Am nonet hyl - 3- (pyri d- yI )i soxazol e

5- (t ert - Buitwrigd ayiBonberant thermpdyat poliecashing fliratign jo vtz sitle compphedi(5639g, was
treated
5" o nomettoT NIRIEDCIT VR (EGHE AP TRt 1 Mo Bh B T TIY™ A (s,

1H), M 5 1.m9-7189)(m, 2HY5m(z0572MH)*8. 65 (br s, 3H), 8.7 (m 1 H). WD 03/048133
PCT/ SEQ02/ 02221 -48- Method 71 3- Met hyl -5-(1-pht hal am doet hyl )i soxazole A
solution of triethylam ne (0.35mL, 2.5mmol) in toluene (15nl) was added

dropwi se (Rt sol ution of phenylisocyanate (5.43nml, 50mmol), nitroethane
(2.15m , Wm&‘?and N-(but-1 yn-3-yl)phthal am de (5.0g, 25mml) in tol uene

(65n) at5 ehbmmuett_ty@@mggm!m@gazghe mxture was stirred for 18 hours,

britorated viohrarnarthe gk R EauB e R R B e b B 58 51 ve e
titl ascowpp%ﬂam()&;ﬁ&gzme 89%6h dMYéR(d@EDﬁil% 3mln<§ ar(@km;ﬁl'd) (50%11‘2_0&21& ﬁeaté’d'at’ 5. 60

(a, H, 6.11 (s, :
(MH) +.  MeeHoy far haguy. ifhamﬁlhmeq g 3lloguadeo |q9¢1| tg @s@mt @mpcrature and glacxal aceuc

acid (8.8ml, 153mmol) added, the mixture then heated at reflux for 2 hours. The mixture was

allowed to cool to ambient temperature and the mixture neutralized with 50% aqueous sodium
hydroxide solution, diluted with water and extracted with DCM, and the combined extracts

20  washed with water followed by brine. The organics were separated, dried (MgSOy) and the
solvent removed by evaporation. The residue was dissolved in ethanol and treated with an
excess of 1IN ethereal hydrogen chloride, the volatiles removed by evaporation to give the title
compound (1.52g, 87%). NMR (DMSO): 1.46 (dd, 3H), 2.20 (m, 3H), 4.39 (q H), 6.38 (s,
1H), 6.60 (br s, 3H); m/z 127 (MH)".

25  Method 73

3-Ethoxycarbonyl-5-[N-(tert-butyloxycarbonyl)aminomethyllisoxazole

A solution of ethyl chlorooximidoacetate (10g, 66mmol) in THF (200ml) was added
dropwise over 3 hours to a mixture of N-(tert-butyloxycarbonyl)propargylamine (20.5g,
131mmol) and triethylamine (11.2ml, 80mmol) in tetrahyrofuran (100ml). The mixture was

30 stirred at ambient temperature for 18 hours and then the volatiles were removed by
evaporation. The residue was dissolved in DCM and washed with water followed by brine.
The organics were separated, dried (MgSQOy) and the solvent removed by evaporation. The

residue was purified by column chromatography on silica gel eluting with isohexane/diethyl



A m xture of the 3-nethyl-5-(1-phthal am doet hyl )i soxazol e (Method 71;

3.55g, 15 13.9mmmol ), hydrazi ne nonohydrate (0.75nml, 15.3mmol) and et hanol
(50m) wawohsatsdsat reflux for 4 hours. The m xture was paltismege2ep cool
to anbi ent tenperature and gl acial acet.ig9- acid (8.8nm, 153nmol) added, the
m xture then heated at reflux for 2 hours. The m xture was allowed to cool
to anbie . Ium
nycr oxi deararonit P PR EE U e temattith (R0 B0 A HRGIIEEAT, 385
conbi ned k3% (saBHy 4235 (na BJ6.GR (H 1L 265 (soll Howed 269 (M-Hjie. The or gani cs were
separated, dried (MgSO4) and the solvent renoved by evaporation. The

resi due was dissolved in ethanol and treated with an excess of |IN ethereal
hydr ogen pletydi de, the volatiles renoved by evaporation to give the title
conpound TI. 520, 87%. NWR (DVMSO: 1.46 (dd, 3H), 2.20 (m 3H), 4.39 (q H),
6.38 (s, 3-Etoxyeargmyl- lﬁranwnomemvhsdxaquw (MH) +. 25 Met hod 73 3 Et hox cay

oot e or AR AP 2 HE SRR AT RRTE LA BB B <

over 3 hqwrsw@loaymrwnyn)ammorhétﬁylgséxabubxmmasbw%g 2 BRA6DYH BTMeE
(20.59g, 131mmmol) and triethylamne (11.2nl, 80mmol) -1 n tetrahyrofuran (I

00nj ). THeSHWIXTHé @lwe\@ vy séified peymbiendampeature Brddioarsihen thervolsilesgemeveshd
then the wolablisfish ¥k Fed ARRYRT,: pxate@mqg&f%%er@gwm% ol PR e

in DCM an wat er wed b ani cs

separlét ed3%r N&MR (IM};SOD) 1.8hdt, BHe, 631 (I‘&I’EH)I; 690ved H)y8. éwespGHa,thnlﬂ'KM‘ﬂ) .
residue was purified by colum chromat ography on silica gel eluting with

i sohexane/ di et hyl WD 03/ 048133 PCT/ SE02/ 02221 -49 ether (80:20 then 50:50)
to give t\ietHodt7se conpound (10.6g, 60%. NWR (DVO: 1.3 (t, 3H), 1.38 (s,
9H) , 43?(__21:!), 6.62 (s, 1 H), 755(s I H) Mz 269 (MH Mthod 74 5
3- Et hoxych 5thy latze ooy earbdrey | R gliseagzgleacid (2. 1 nl,

(tort- LJ’S‘F&@?@?B@%{;W&% Bi0R PlrTe S BB A et ool 1+

DCM 1615 r8thox yddiBori¥il st [W- @er\o@atﬁ&ﬂyrcmdnmarﬁﬁ&meﬂhyl]tsemrea(mgtﬁoam 1%230ur s
then the volatiles renoved D)F/jé]eva poration. The residue was triturated with

di et hyl mmeel) imethangd (ed) a4 @ Candshppitiogey steBgphere Thgopixtugp/ras pivsd)at 1. 31
210 i 6,3 okt Pl Rt e 0
Sodi um baarioyake isdl@tidi Thegnix hvewak ):xmsedadtrleﬂtwm pad the OGNt vaaslseﬂ withon of 3
brine then dried (MgS0O,). The solvent was removed by evaporation to give the title
20  compound (1.25g, 91%). NMR (DMSO): 1.38 (s, 9H), 4.21 (d, 2H), 4.44 (s, 2H), 5.40 (br s,
1H), 6.21 (s, 1H), 7.49 (br s, 1H); m/z 229 (MH)".




15 et hoxycarbonyl -5-[ N-(tert-butyl oxycarbonyl )am nonet hyl ]i soxazol e (Met hod
73; 1.62g, 6mmol) in ethanol (15ml) at OC under a nitrogen atnosphere. The
m xture vWa® sbisiBed at anbient tenperature for 4 hours tren/Sgosombed w t h
sat urat ed aqueous sodi um hydrogen carbd@ate sol ution. The m xture was
extracted with Et OAc and the organics washed with brine then dried

(MgSO™M) ety ent was renoved by evaporation to give the title 20
conpoundlﬁ%_m—Ql% NVR (DMSO): 1.38 (s, 9H), 4.21 (d, 2H), 4.44 (s,

2H) 5401Mm9maé;mmmwm?49(br s, 1 H; mz 229 (M)+. WO
03/ 048133 PCI/SE02/ 02221 . - 76, 3-H d .

O L PRk o L oM EAP Y S o E2e wion 3 b st Mo

added to @erﬁ@bﬂytdxg@arﬁf)nﬁ)alﬂyiﬁ'érﬂ&ﬁ soWdzofe-(M¥thod 75; 125g,54mmol) in DCM (40ml)
(tert-but onycar onyl ) am nonet hyl ]i soxazol e Met hod 75; 1.25g, 5.4mol) in

DCM ( 40nmi’¥he mixtargevasissitred at %@e@twmp@atum foarBihewrs tl@@rﬁb@f«@d@ﬁlﬁ@ rgmeved®yhour s

R e i A S U L TR B
ammoni a |\mtlﬁraiettamol thém71§il a\nﬁ'ntblhelrt mteﬂhancﬂaﬂgmnﬂh ﬁt@e?&ﬂ‘m;ou%%%nh\@/%%[lm :
ﬁ,eﬁﬁogb;ﬁjMSB'% 19 (brs 2SH) 39,2 (s, 2H), WS G, 2@) 5.38 (s 1&) 626|_?s 1}% 26 (s, 1H). 10
3-(Pyrrolidin-1-ylcarbonyl)-5-[N-(tert-butyl oxycarbonyl)am nonet hyl |

i soxazol e

3-Et hlﬁkycmm& 5 [N-(tert-butyl oxycarbonyl)amn nomet hyI ] i soxazol e (Met hod
73; 500ny . ) A d I d 4

A

heat ed f o3 oration and
the r es:]I dule133£/ﬁalo&5;¢atrw@wqwté{abd yﬁfx@?éérboﬂ-ﬁ)a%ﬁxh&he%?liﬁb%&oteftﬁ/[éthéd 1133 -
co oun white solid :

rrp 3 oé mngpl};g/a( dissodygd in pyprolidige ( an@tm:',ml(xg_urq;meatqd 1791] 3(h§ur51at|-|§ m

[T{”Z . gfgo(é\%"? Cgttég‘%ﬁﬁantg%%vggq?glg\ééagbf?‘a%{a %‘/ '??% {ilne &%:shc_iue was triturated with diethyl

-yl carsborgther1&g{viHkd gilé cdmpqdnawmsg:aew))aam“n@tmbh&IMMquz[sw 103&tshod), 77)
was deprotected as described in Method 74 to give the title conmpound as |ts
trifluor oadetmtdls a0 (p258ny62 G534, 4NURd(BlsG*7 (1HBE s, Wity m/z 249 (W |

3.63 (t, @Iﬁ) 4.35 (s, 2H), 6.83 (s, 1H), 8.58 (s, 3H); mz 196 (M) +. 25
Met hod 79

5-[ N-(tert-But oxycar bonyl )am nonet hyl | - 3-(2-1 odoophenyl )i soxazol e

Method 78

VP

20  3-(Pyrrolidin-1-ylcarbonyl)-5-aminomethyl]isoxazole

3-(Pyrrolidin-1-ylcarbonyl)-5-[N-(tert-butyloxycarbonyl)aminomethyl]isoxazole (Method
77) was deprotected as described in Method 74 to give the title compound as its
trifluoroacetate salt (428mg, 95%). NMR (DMSO): 1.88 (m, 4H), 3.49 (t, 2H), 3.63 (t, 2H),
4.35 (s, 2H), 6.83 (s, 1H), 8.58 (s, 3H); m/z 196 (MH)".

25
Method 79
S-[N-(tert-Butoxycarbonyl)aminomethyl]-3-(2-iodoophenyl)isoxazole
2—Iodobenzaldéhyde oxime (Method 42) was treated as described in Methods 22 and 43
to give the title compound.
30

Method 80

5-[N-(tert-Butox ycarbonyhaminomethyl]-3-(2-cyanophenylisoxazole




2- 1 odobenzal dehyde oxime (Method 42) was treated as described in Methods 22
and 43 to give the title conpound. 30 Method 80

5-[ N- (t erwoBaesagxzar bonyl ) am nomet hyl | - 3- (2- cyanophenyl ) i eTsrot/@2Y0

03/ 048133 PCT/ SE02/ 02221 -51 Copper (l.)sicyani de (2.49g, 27.8mol),

t etra- n- butyl ammoni untyani de (1.87g, 6.95muol),

o pheny! phosiTRb e s a2 08 D Phebpfifmtu gl A¥gy oo

sol uti on &95rhmplY; tris(dibenzylideneacetone)dipalladium(0) (0.247g, 0.28mmol) and
(tert-butgxyca yl.) am nonet hyl | - 3- ( 2- |odoophenyl xazol e (Method 79;
2.78g, 5 %p% §Phlw%irr%ea? @éhdg( ié&mmqlm@ie adde¢ gae%g%ﬁﬁ% SW%%P@SMS
heat ed at(;4,2bhd%ydaPbond1)BRMHoPethyIRY! el o‘i’é'@% uted with
Et OAc and(tfrl l'ter ecil tot??o)ug dleét}gﬁaégg%%& art h)%&ai ttﬁg’glt?% 2\/\2@ washed
with $at Lﬁr%renhoaqméduéosajd%ml)rwdﬁoglenguaﬂlhcmat(mreswhulnaamd aamefluxidfior Bdpumdy i ed
(MySO4) an

DT 11 b CoBlF AR AR BEr AP B ET DL ang Bl S dPig G tcedtRarin

Et CAc/ i SOhi%Xfﬂﬂﬁé vaboyfhed WA @aafaﬁ&i ngea& staaiua{ hwogéﬁ c%ﬁ)oﬁﬁae sbﬁmgh \éﬁdt he
title conpound (1.29 62% 13) 9H), 4.52

. . 5. 09
(br s, Hbring, gied g 4) ar,rd g5 S()tvenq-})/as rpmp@eq by emporayloqut(q;rempye was pE F%jS

m z 300 hen Xazo

5 £ (et mkChaR R sl RhAE b S OREARARRS XL%iézgfreaflmod
80; 10. 28@lardy %m@)mw&& tbé aaé e@lmp@ndle(scz@gb@m NMMCD@lﬁfSl n@(ggmy 4 5e
title corrpound 1. 34q, & _) I—% Qé 773
(dd, (¢, Fdh. 7. 5£b($nH)2ﬁ)‘31 (% f®27 oBKL £, é%t Hm7z79z@oH NH 3+, 310; me

3- Met hyI §/I}{I)2 [ bis-(N-tert-butox cay rbonyl ) am nol et hyl | i soxazol e

Bi s- N-tert but oxycar bonyl - 3-butyne as synthesised in J. Am Chem Soc. 1987
(109), 2765 (2.2g, 8.2mmol), was treated as described in Method 71 to give
the titl nd 25 (0.59g, 22%. NWR (CDC13): 1.49 (s, 18H), 2.24 (s,
3H), 30&%, 3.88 (t, 2H), 5.85 (s, H). Method 83

3- MetiRy | -SaGdnattAPIe]- (LY indPHeRg DisBxazole

5-[N-(tert-Butoxycarbonyl)aminomethyl]-3-(2-cyanophenyl)isoxazole (Method 80;

1.28g, 4.28mmol) was treated as described in Method 56 to give the title compound (1.34g,
100%). NMR (DMSO): 4.45 (s, 2H), 7.17 (s, H), 7.73 (dd, H), 7.85-7.95 (m, 2H), 8.62 (br s,
3H); m/z 200 (MH)".

20
Method 82

3-Methyl-5-{2-[bis-(N-tert-butoxycarbonyl)amino]ethyl }isoxazole

Bis-N-tert-butoxycarbonyl-3-butyne as synthesised in J. Am. Chem. Soc. 1987 (109),
2765 (2.2g, 8.2mmol), was treated as described in Method 71 to give the title compound
25  (0.59g, 22%). NMR (CDCls): 1.49 (s, 18H), 2.24 (s, 3H), 3.00 (t, 2H), 3.88 (t, 2H), 5.85 (s,
H).

Method 83
3-Methyl-5-(2-aminoethyl)isoxazole

30 Trifluoroacetic acid (2.5ml, 3.8mmol) was added dropwise to a solution of 3-methyl-5-
{2-[bis-(N-tert-butoxycarbonyl)aminolethyl }isoxazole (Method 82; 0.589g, 1.8mmol) in
DCM (10ml) cooled at 0°C. The mixture was allowed to warm to ambient temperature and

stirred for 48 hours. The volatiles were removed by evaporation and the residue was purified



30 Trifluoroacetic acid (2.5nl, 3.8mvl) was added dropwi se to a sol ution
of 3-nmethyl-5 { 2-[bis-(N-tert-butoxycarbonyl)am no] ethyl) isoxazole

(Met hod 8®p 0B/0%83%%y, 1.8mml) in DCM (10nl) cool ed at 0OC. PThSEn?/éter e was
allowed to warmto anbient tenperature .gpd stirred for 48 hours. The

vol atil es were rermved by evaporation and the residue was puri fied WO

03/ 048133,_P b fogr h n |on ge
col um e|EPE|CErE‘/8 e pﬁé%ﬁano gﬁénfggéﬁgge @%ﬁ‘ﬁ “?trllmrnr% aor%(f)l ﬁ*ﬂw
purified pnmdbiatin wshanbe dhe guifitdp@dueegsart withoM ecbardaloM feyﬁfemgen
chloride (3.5nl) to give the title conpound as its hydrochloride salt
(0.24g, gpwrogenigieridoNEAl} ot titlo compeund asyifs hyéroytmlozldvgal (Q-248$2%).

2. 80-2. 88y S

3 Azi domot g (2 RO R Peees s PR 8 2 A0 88 2 S0 6 Whoom,
3.8md ) and sodi um azide (494ngy, 7.6mmol) were heated in DVF (10m ) at 60C
for 6 hou§f.t! TQ@ reaction mxture was diluted 10 with water then extracted
with Et : rgani c extracts were dried (MgSO™) and the volatiles
renoved byAqymmjsoﬂem],gjx\ﬁgolghe title conpound (387ny, 73% as an oil.
NVR (DVMSO): 2.40 (s, 3H), 48 (s, 2 6.28 (s, 1H). Method 85 15

3- Ani nomet hy3-Chlosemeiyi- %mlzﬁisexegmlv(ﬁa th§nnBlrred wodingoszaded@4maiet hod 84:
384ny, \V; ort hj

(4. 29, 4 EBIch GOF neRe T BYAYE ouB RO r ARG, Hie b BRER R YR

di stild edwitkimater (HenBRorhgted otithZtORRUTEe orfhsic E:ﬁﬁtﬁdts @&emrkﬁmm%‘ﬁaﬂ‘d thé er ed,
the resin vvashed with diethy] ether and the e caonbi ned fi Itrates
wer e evap¥iaitlegreawyedby ?Y@Ofﬁé@daswsm ‘Fﬁlf‘e%P”éi?P“ad ét%?ﬂzg défalrhagplt NMR wi t h

met hanol gqu)ﬂl atogive the title conmpound
(211ny, 6%459%@% ?MEQN%W?DNB’ 28% 93 (br s, 2H), 2.34 (s, 3H), 3.63
(s, 2H), 6.17 (s, 1H). Method 86 25 a- Met hyl - pyri di n- 3-yl car bal dehyde oxi ne
Hydr oxyl Mdrochl oride (9.46g, 136.2mmovl) was added to a sol ution of
3- acetyl (11.02g, 90.7mmol) in methanol (100m ) and the reaction

m xt ure heat@doRbthyl Shlddtyifsexazd M nutes. The volatiles were renoved by
evaporation and the residue dissolved in water. The solution was cooled to

0C and basi f3-édidgpinchyX-mefhebiexazalel (Mathpg df 03&4de. Z@Wlmﬂﬁld)mlvﬁyrpﬁﬁ 12 and
the m xt uroefymgresﬂpgorwdq%pﬁgny‘f‘ﬁﬁo@ph%%%g, fk c))(]t) W%FC Sirt¥ tgge?ﬁer in a quture of

THF (17ml) and distilled water (0.58ml) for 24 hours. The reaction mixture was filtered, the

resin washed with diethyl ether and then DCM. The combined filtrates were evaporated and

20  the residue purified on a SCX-2 column eluting with methanol followed by 7N methanolic
ammonia to give the title compound (211mg, 67%) as an oil. NMR (DMSO): 1.93 (br s, 2H),
2.34 (s, 3H), 3.63 (s, 2H), 6.17 (s, 1H).

Method 86

25  o-Methyl-pyridin-3-ylcarbaldehyde oxime

Hydroxylamine hydrochloride (9.46g, 136.2mmol) was added to a solution of 3-
acetylpyridine (1 1.02g, 90.7mmol) in methanol (100ml) and the reaction mixture heated at
reflux for 30 minutes. The volatiles were removed by evaporation and the residue dissolved in
water. The solution was cooled to 0°C and basified with 2N aqueous sodium hydroxide

30  solution to pH 12 and the mixture then extracted with EtOAc. The extracts were combined,
washed with saturated brine and dried (Na,SO,). The solvent was removed by evaporation to
give the title product (11.6g, 94%) as a solid. NMR (DMSO): 2.20 (s, 3H), 7.40 (m, 1H), 8.00
(m, 1H), 8.55 (d, 1H), 8.85 (s, 1H) 11.43 (s, 1H). m/z: 137 (MH)".



washed with saturated brine and dried (Na2SO4). The sol vent was renoved by
evaporation to give the title product (11.6g, 949 as a solid. NVR (DVSO) :
2.20 (s, wH)03/078140 (m 1H), 8.00 (m 1H), 8.55 (d, 1H), @C8BE(®9222H) 11.43
(s, 1H. mz: 137 (MH)+. WO 03/048133 RGB/-SE02/ 02221 -53- Methods 87 - 89
The foll ow ng conmpounds were prepared by the procedure of Method 86 using
the appropriate starting materials. Method Conpound 87

a- Met hyl - pyri di n- 2-yl car bal dehyde oxime 88

a- Et hyl - pMetldidsSZ—\ﬂ9car bal dehyde oxime 89

(x- Et hyl - pyr.j.di | car bal d de oxine 5 t hod,k 90 noethyl)p riy

Gine. A 50bi SHEHeHaM e Smipa Ty er perearcd e peequre of Bictibiniat o) o

sol ution @;pr(ﬁ,rm@tgagﬂm g Bykdriitd- 3- y| car bal dehyde oxi me.(Method 86; 10. 6g,

77.9mmol ) _and 20% ethanolic ammonia 10 (500m) and the reaction mixture
and 40C until the theoretical

hydr ogejaMetimdth gaseous hydr@gepowd 40 psi

vol unme

| ayer of| 8 at omaceous earth ar%Mqﬁ'@'lfHW@ﬁrQﬂéF@r%hé@P Wik wat er and
et hanol . [ Jgreft+tratewas o Y ivethe—t+tite

product . .05g, 85% as an qif Eb}mﬁiﬂh‘% até)i§h a"%‘”@ﬁ) 4.05 (m 1 H|,

7.33 (t,|goH), 7.75(d, T H, 1 s mz. 123 (IVH| +.
15 Methgds 91 - 93 The follow nqﬂ% ﬁggﬂ‘nfilﬁéﬁé‘ﬂg?é‘%&e by t he procedur

of Metshod 90 using the appropriate starting materials. Mthod Conpound SM
91 2-(1-Anm noet hyl)pyridine Method 87 92 2-(1-Am nopropyl)pyridi ne Method
88 93 3-M£Lf!élﬂl.grﬂbpropyl )pyridine Method 89 20 Method 94

2- Am nonmef_hy s Pdidel MA 1 Msolution of Iithium alum nium hydride.in

THE (2.8 added dropwi se to a solution of
6- chl or o- 2- anﬂ%maspﬁlEm of taRsyonicie! A wartk [1.14) Wadkddddmla) sodition of a-methyl-

pyridin-3-ylcarbaldehyde oxime (Method 86; 10.6g, 77.9mmol) and 20% ethanolic ammonia

10 (500ml) and the reaction mixture hydrogenated with gaseous hydrogen at 40 psi and 40°C
until the theoretical volume of gas was consumed. The reaction mixture was filtered through a
layer of diatomaceous earth and the filter pad washed with water and ethanol. The filtrate was
removed by evaporation of give the title product. (8.05g, 85%) as an oil. NMR (DMSO): 1.28
(d, 3H), 4.05 (m, 1H), 7.33 (¢, 1H), 7.75 (d, 1H), 8.40 (d, 1H), 8.55 (s, 1H). m/z: 123 (MH)*.

15
Methods 91 - 93

The following compounds were prepared by the procedure of Method 90 using the

appropriate starting materials.

Method | Compound SM

91 2-(1-Aminoethyl)pyridine Method 87
92 2-(1-Aminopropyl)pyridine Method 88
93 3-(1-Aminopropyl)pyridine Method 89

20 Method 94
2-Aminomethyl-6-chloropyridine
A 1M solution of lithium aluminium hydride in THF (2.88ml, 2.88mmol) was added

dropwise to a solution of 6-chloro-2-cyanopyridine (532mg, 3.84mmol) in THF (10ml) at -
5°C under an atmosphere of nitrogen. The mixture was stirred at -5°C for two hours and the

25  reaction quenched by careful, sequential addition of water (0.1ml), 15% aqueous sodium



5C under an atnosphere of nitrogen. The m xture was stirred at -5C for two
hours and the 25 reaction quenched by careful, sequential addition of water
(0.1 m),wosstasyaous sodi um WO 03/ 048133 PCT/ SE02/ 02221 PCIAEhYyenexi de
solution (0.1m) and then water (0.3nl)-.54Fhe m xture was stirred for one
hour at 0C, the insolubles renoved by filtration and the filter pad washed
thor oughl yy dd Life gmamﬂ@' Iml) Htﬁth@ﬁ% ér'(@gnﬁo'rué hRAtu iR R0 3L &t ROfd he
resi due po/rlfled by col unm” chr omat ogr aphy ‘on l'ica ge uting wt t

DCM net hatkf6), themmohatdes(romoBedby fiiratias |amytherﬁlmo padr whashetl oha@@Ou gy Shl)ththtEaI@i.ve

thet'tl nd 215 ) .. NMR, 2.10 r ,
3.75 I(s ‘?H)gp‘ﬂgn%ﬁf)‘ét&’“‘i” Sh“‘)v‘apé9 ted 8nhe| reﬂfiue ?“féfg?%'\{tsy 201“@8 Chrﬂélﬂ hgg") 97
The fol | oyigset ORNBRL NS U@Wm@ﬂhﬁmra%ma tdses 9'1&9&1311'1@,% 9B1aM5t Rag. R)usi ng
the 10 appropriate starting materials. Method

2- Ami fomegi g thegitlgwomppid. (2 Smee, 49%)% mﬂdﬁM&@DMSOGFZJIi@réIrhyﬂdyBlHl(a,e 97
2- Am no rg Med. Chem Lett. 1998, 453-8
Met hod @@?@%@??5%34}% ng r’i i'ne 15 3- Chl or oper benzoi ¢ aci d

(57% 86% active strength) (7.5g, 43mol) was added in portions to a

solution of 2-(pyridin-4-yl)pyridine (4.78g, 30.6mmol) in DCM (50nl) at OC.
Af ter stiM&Eﬂﬂgiﬁé:_s’i hours sodi um net abi sul fite was added in porti ons until
al | excess PR{GK]I8Ging ¥BRpPE%Is ONE Brepifhd 13 2hd ration

and the fil traete vvaglgbalzllpglﬁec? o ﬂrego{%' c@ po Iz)g%}'ﬁ{ﬂ%o%ar §§§t4gxl htle]ém xture
was fliol teapqacbprmt@esta‘rnhgmteelaksvapor ated and the residue purifi ed 20 by col um

Chron-atcnr '\Y\I’\I\I oncl | | on nnl nl ||+| nn \l\‘ i h et hﬁnn| Iﬁf\ | ve

T

the tit|™Metlpound (4.2g, 8Q%komRoundwite solid. NVR (DVBO: 7.41 (t, [1H),
7.92 (t, 8T (m—3H; . T4 ) ,
Met hod 99725 2- (2- Cyanopyyri di i yqn?py)F' hyI si | yl cyani de (1.

14. 5Smmolf)ggias added dr opwi se [DR0AmiSdHERRS, @-ﬂ]rﬁﬁth@pf{ﬂ}hme
oxopyri din-4-yl)pyridine (Metthod 98 g and triethylamne (1 {2ml,

8. 7mmol ) ﬂ7n acetom trile (5r Z)Ammnﬁﬂt%mthmrlﬁmt ed at 110C for 18
hour s, tHrer—e+tt cu‘vﬂﬁ_&q'ueeUﬁ_Sﬂ{-ﬂP&t'Ed
g e e

sodi um hy

9nﬂ.,

Method 98
2-(N-Oxopyridin-4-yDpyridine

15 3-Chloroperbenzoic acid (57%-86% active strength) (7.5g, 43mmol) was added in
portions to a solution of 2-(pyridin-4-yl)pyridine (4.78g, 30.6mmol) in DCM (50ml) at 0°C.
After stirring for 2 hours sodium metabisulfite was added in portions until all excess peroxide
was destroyed. The solids were removed by filtration and the filtrate was basified with solid
potassium carbonate. The mixture was filtered, the filtrate evaporated and the residue purified

20 by column chromatography on silica gel eluting with methanol/acetone (10:90) to give the
title compound (4.2g, 80%) as a white solid. NMR (DMSO): 7.41 (t, 1H), 7.92 (t, 1H), 8.10
(m, 3H), 8.30 (d, 2H), 8.70 (d, 1H); m/z 173 (MH)".

Method 99
25  2-(2-Cyanopyridin-4-yDpyridine

Trimethylsilylcyanide (1.9ml, 14.5mmol) was added dropwise to a suspension of 2-(N-
oxopyridin-4-yl)pyridine (Method 98; 1g, 5.8mmol) and triethylamine (1.2ml, 8. 7mmol) in
acetonitrile (5ml). The mixture was heated at 110°C for 18 hours, cooled to ambient

temperature then diluted with aqueous saturated sodium hydrogen carbonate solution. The



WO 03/ 048133 PCT/ SE02/ 02221 -55 m xture was extracted with DCM the
extracts dried (MgSO4) and the volatiles renoved by evaporation. The

resi due vwa® opiesiazisor bed onto silica and purified by col umaT/SEhz/@@22t Ogr aphy
on silica gel eluting with hexane: Et OAc §51- 1). The purified product was
triturated with diethyl ether to give the title conpound (627ng, 60% as a

‘("2' t ?.1?. ;Jl fngxtléggl\@g%xﬁr%nhb d£hte1 ﬁ%@t@dﬁs@&fiéﬁ@ﬁ %E% theﬁ}go%%lésdf?al(ng by 8.40

2- ( 2- Ami nevapbhatibpylhiedesiduedwyd prepsortiedentd Giliza a2d Pyrdfivaidyyr dodimn 4- y1 ) pyri di ne

Met hod 99; 563 d | ved i h HF (10n d
'Crogen SIRBSEREREY i oThAsH s IR Poenc B RATTD Thepugied BrothFtatasur | on
in THF, 2trfemh)~1macﬁem9ﬁﬁﬂerdbgwtﬁgua@@mﬁﬁ&mé@ﬂmg%om%s atiHite@dli@tNIOR for

3 hours. The reaction was quenched with water | | oned by 15%
sodi urd hyddROde’ 5661 1), §r01((0 1IHN §.28 kbl Haag.40 (4, 0H§n&§6 (STth) . %% (de &HWeBs87
filtered (il ﬁhe filter pad was washed 15 with nethanol. The volatiles were
renoved fromthe filtrate by evaporation to give the title conpound
(570mg, 99% as a gum mz 186 (MH)+ Method 101 nopyridin-5-1)pyridine

2- (3-Cyan Eﬁl’l di n-5-yl)pyridine 20 2-(3-Bronmopyridin-5-yl)pyridine (2g,

10. 9ol ) ﬂ’(lOM) was added dropw se to a sol ution of

2-pyri dy"Z-gi‘-(A% %gﬁﬁ#gmm‘%ﬂ%@”@d‘w solution in THF, 11 mmol) in THF (I
OnM) un ni 0 at nos etrakis

(tri pHenyl phb&pOyampyatinatty)pyiding 636thnd 99, HBmepB )l 1 muvas) ‘aakiﬁsisoamd it he

reaction stirre erature for 18 hours ac

Guenched IMYHoSST HF AT GiEn S ERREaLHTGRR Shs Bh] U8 SOl SrC ciénHs Fesal of
vol atilesy vmrs@m%%nn@mwed 3%&)’@@95@&6@% wilCard@hb %A@u&a@awﬁ&%weﬁt Fd? 3
water then extracted with or ganl c extracts were conbi ned, washed
with wat efourhdhe féactier was th@quhmréféﬂ)mﬂﬁpllﬂged b p2to sadidmt eirwciat i | es

renoved b i d urif hr omat aphy
on ot 1 ooty SHORRP Rl B mlh% ( 3HHE He WY S EangiBe HTB PGt TR
tritursat e\duu\m:haadblelrhykolatllaewveteoremowed irbm thé hltﬁn@@ﬁ@wpatim()ﬁ{&&ge ttRQ¥e as a
white solid. NVR 30 DIVBO% 7.47 (t, ,797 (t,”1 H, 8.15 (d, |

8.75 (d, gompoung(YHney99%e Fﬁaggmom/%kﬁ 9.53 (s 1H) ; rﬂz 182 (MVH) +.
Met hod 102 WD 03/ 048133 PCT/ SE02/ 02221

Method 101
2-(3-Cyanopyridin-5-yl)pyridine

20 2-(3-Bromopyridin-5-yl)pyridine (2g, 10.9mmol) in THF (10ml) was added dropwise to a
solution of 2-pyridylzincbromide (22ml of a 0.5M solution in THF, 11mmol) in THF (10ml)
under a nitrogen atmosphere. Tetrakis (triphenylphosphine)pal1adiﬁm(0) (630mg, 0.54mmol)
was added and the reaction stirred at ambient temperature for 18 hours. The reaction was
quenched with saturated aqueous ammonium chloride solution then the volatiles were

25 removed by evaporation. The residue was suspended in water then extracted with DCM. The
organic extracts were combined, washed with water then filtered through phase separating
paper and the volatiles removed by evaporation. The residue was purified by column
chromatography on silica gel eluting with hexane:EtOAc (2:1). The purified product was
triturated with diethyl ether to give the title compound (0.98g, 50%) as a white solid. NMR

30 (DMSO): 7.47 (t, 1H), 7.97 (t, 1H), 8.15 (d, 1H), 8.75 (d, 1H), 8.90 (d, 1H), 9.07 (s, 1H), 9.53
(s, 1H); m/z 182 (MH)".

Method 102



-56- 2-(3-Am nonet hyl pyridi n-5-yl) pyyridi ne 2-(3-Cyanopyridin-5-yl)pyridine
(Method 101; 0.98g, 5.4mmol) was dissolved in a mxture of ethanol (45nl)
and net hawolo3(3€ad). Concentrated hydrochloric acid (1. 2mPCTaEnd2/020006

pal | adi um on carbon catal yst (575ng) wersgg.added and the m xture stirred
under an 5 atnosphere of hydrogen for 4 hours. The m xture was filtered

t hr ough di_ié_g%ﬁgggﬁ ﬁ?f‘ﬁ'}ﬁ%‘mﬁ G [i}'lgter pad washed wi th ethanol and the
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i s sadi umsdqiedy| sul phate I1GF-1 (1IG-1 R) is insulin-like growh factor-|I
(IG~1 receptor) EG- is Epidernmal growth factor 30 | G-~ 1R Ki nase Assay a)
Protein cloning, expression and purification A DNA nol ecul e encoding a
fusion pr I | Ri | ut at hi one-S-transferase (GST), thronbin

cl eavage @?aﬁ?&gﬁ@@f%ﬂ?%@ﬁt racel l ul ar domai n (am no-aci ds 930-1367) and WO
03/ 04813 MBRGISENAD O T Inhibition Of Igf-1r Kinase Activity And Downstream Signalling And

Selectivity Over Insulin Receptor Kinase And Egfr Signalling

15 Abbreviations used
PBS (PBS/T) is Phosphate buffered saline, pH7.4 (with 0.05% Tween 20)
HEPES is N-[2-Hydroxyethyl]piperazine-N'-[2-ethanesulfonic acid]
DTT is dithiothreitol
TMB is tetramethyl benzidine
20 DMSO is dimethyl sulphoxide
BSA is bovine serum albumin
ATP is adenosine tri-phosphate
DMEM is Dulbecco’s modified Eagle’s Medium
FBS/ECS is foetal bovine/calf serum
25 HBSS is Hanks Balanced Salts Solution
HRP is horse-radish peroxidase
SDS is sodium dodecyl sulphate
IGF-1 (IGF-1R) is insulin-like growth factor-I (IGF-1 receptor)
EGF is Epidermal growth factor
30 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



-57 subsequently referred to as GST-1GFR, was constructed and cloned into
pFastBac 1 (Life Technologies Ltd, UK) using standard nol ecul ar bi ol ogy

t echni quewo(odolksaszil ar Cl oning - A Laboratory Manual, Secead/sEd2/eizon 1989;
Sanbr ook, Fritsch and Maniatis; Cold Sprgmng Harbour Laboratory Press). 5
Production of reconbinant virus was perforned follow ng the manufacturer's
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or Edlflﬁgl
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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

25  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

30 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



-58 The activity of the purified enzyme was measured by phosphoryl ation of
a synthetic poly duAl aTyr (EAY) 6:3:1 peptide (Sigma-Aldrich Conpany Ltd,
UK, P3899Wwousiomy3an ELI SA detection systemin a 96-wel| fromrszn2/4m22)
Reagents used 5 Stock solutions 200mM.H8RES, pH 7.4 stored at 4C (Signg,
H3375) |IMDIT stored at -20C (Signma, D9779) 100mM Na3VO4 stored at 4C

(Si gma, S6508) . - i ‘ TP stor.ed at
1200 (51 gma. Ay R EEE pEAE Bl R AR Ryl Y b e
T9284) Iy GidABBH @Y eét3Atpepidd Signm-Aldd&B8) mphyzdpUKO PBRIY msizp hnl GF- 1R
f usi on p&&tﬂ@i n at 75ng/m in %00 HEPES, pH 7.4, 5mM DTT, 15 0.25nmM
Na3vos, OFlSd) deleqtion systaman a g ?%Pﬁma%SA, freshly prepared. Co-factor

sol ution g BGtdebRased PH 7- 4, 60MM MC12, 5mM ATP  Poly EAY substrate Sigma
substrate poly (GQu, Ala, Tyr) 6:3:1 (P3899) 20 Made up to 1 nmg/m in PBS
and stSor estoek sel@ighs Assay pl ates Nunc Maxi sorp 96 wel |l i munopl ates (Life
Technol ogi es K) i hodi Ant i - pho pt.yrosi ne antjbody, cl onal
from Upst at e Et()gm\hjhnol ?g@ib{bﬁ@ﬁm ﬁ%rel%ﬁa(qL;JBl 05- 321) z%m%twg in

11m PBS/ T + O.N3% BSA peyTRssay pl ate. sQhgen-2@ati - mouse | @G hiRyean) ugat ed
secondary anti body from Anersham Pharnmacia Bi otech UK Ltd. {NXA93 1%

Dilute 201 of 9088 int NaaYR PBS/ T + OoBH®BIN per assay (Pigma S6FB
solution 30 Disgolve 1 tablet (Si 5) into 1m DVSO.(Si-gha,
D8779) in the 1§§1rk fop%;‘r dur at roomSlt%ge?rlp%ria ure. Add thﬁség”sl%ll\&ﬁ%ﬁ to

9m ab freshl yingviepar ed B phosphat srogddtat a2eeCbuf f er pH &igna; AB03%

sodi um perborate [|I buffer capsule (Sigm P4922) per 100m distilled
water] . Neat Triton X-100 Stored at room temperature  (Sigma, T9284)

10mg/ml BSA stored at 4°C (Sigma, A7888)
Enzyme solution
GST-IGF-1R fusion protein at 75ng/ml in 100mM HEPES, pH 7.4, 5SmM DTT,
15  0.25mM Na3VOy, 0.25% Triton X-100, 0.25mg/ml BSA, freshly prepared.
Co-factor solution |
100mM HEPES, pH 7.4, 60mM MnCl,, 5SmM ATP
Poly EAY substrate
Sigma substrate poly (Glu, Ala, Tyr) 6:3:1 (P3899)
20 Made up to 1 mg/ml in PBS and stored at -20°C
Assay plates
Nunc Maxisorp 96 well immunoplates (Life Technologies Ltd, UK)
Antibodies '
Anti-phosphotyrosine antibody, monoclonal from Upstate Biotechnology Inc., NY,
25 USA (UBI05-321). Dilute 3pl in 11ml PBS/T + 0.5% BSA per assay plate.
Sheep- anti-mouse IgG HRP-conjugated secondary antibody from Amersham
Pharmacia Biotech UK Ltd. (NXA931). Dilute 20ul of stock into 11ml PBS/T + 0.5% BSA
per assay plate.
TMB solution
30 Dissolve Img TMB tablet (Sigma T5525) into Im! 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].



WD 03/ 048133 PCT/ SE02/ 02221 -59 Stop solution is 1M H2SO4 (Fi sher
Scientific UK Cat. No. S/9200/PB08). Test conpound Di ssolve in DMSO to
10nM t henwaidswugions in distilled water to give a range fr@eerZAn02/0x201 0. 0026M
in 1-2% DVSO final concentration in assadp-well. 5 b.ii) Assay protocol The
poly EAY substrate was diluted to 1g/m in PBS and then dispensed in an

anount of |00 ol 9 : F et T a | ed and

i ncubat ed ovegsr%?%%%lmﬁlsig é%é@*%%??gwgl& Q?tl glr?' \S\/@sw@?g?ggded and the
pl at e wasTesaséragogidk PBS/ T; 2501 PBS per well), blotting dry between
washes. The pl.ate was h agai.h (1 x 50 10 HEPES, pH 7.4; 2501
per well) and @F?ﬂl‘fee‘& Iﬁ)‘pge’(tgﬂigﬁﬂéh?%rddg‘fé%{“ qs‘ﬁm‘\?/lfid‘@t‘ertt%g’r"érﬁﬁ’ége flS%fBl?ggound
phosphat qolo@)RbgM in 1049 IRME R YL G RidH inQBsapas@dded wi th 401 of kinase

solution to each well. Then 50l of co-factor solution were added to each
wel | and b.heApdagtprotosels | ncubated for 60 m nutes at roomtenperature. The

plate was enptjed (i.e. the contents were di scarded) and was washed tw ce

with 15 PBS/ T 2?@81 Eﬁéfrsugmtﬁ )”%EBW??‘ iRy e/l BekRe ard hap Hisperssd inpp|  of

di luted i = V. j L1 Do e - th te

was | ncubagrtm:@euI t?@@gg%rrﬁp égﬁftng(ga g?%egl&gné{t? '\gﬂ{;pe rlgt? S‘r?ag.sgff%dexﬁ 1%11%125&&%150%8@#@

enpti ed and Qvanked fpb? E& YWoltionBwls WidcdR2d aR@ EheVtAtt was RlaShddl 29 PRITY, Bouyeen
i

each wash. 10041 o luted sheep- anti-nouse 1'gG anti body were added per
wel | 20 Bhdparieelipl tdowingdyy basweer washee Terplate svaathenymshedeagrer Axf0mMThe

contepnts di r and t.he plat shed.twice wth PBS/ T (2501 per
wel | ?6 bllﬁlﬁﬁé)ll—gfg %ﬁ%@%rnwggcﬁqgﬁ%%q\%bg S ‘%F"Pﬂ{fé\r"\@‘&%?‘?riﬂ r?é?vé:‘ added per
vel I and gabigsrehdt [Iﬁho‘é@l_%té RGHBRY B EQ cormpdBndiditiGSw Al addf® Witht4B[IPEF Bhakee
(solution turns blue in the presence horse radi sh peroxidase). Reaction was

st opped wohitiob® eawh WlISTep &0 cb-fadtor sodutionevdrt addedab eadhowely edd thajplat?5 and
the plate was read at_450nmin Versanmax pl ate reader (Ml ecul ar Devices

Cor por at i"bar?,mcuéﬂﬁe (R0 Ppuss f Fogm LRSIy pounds of t he Exanpl es were found
to have an | Caieiphtd Ras BRPN&I (G 8Sthe @bnte S verd MdhrdddY ¥hd WA LAEHIRWiRfwit

| G--stinmulated cell proliteration 30 The construction of nurine fibroblasts
(NI H333) RBAT (250pd perswelt), blottang dr@Betiveen eadpwash. gLl beéiutedscri bed by

;?g}rie 1[ Zr %fi%oé@wg'gﬂé@e ?S%Ibfl’éggvlerl%%&ﬁ %grg‘gglbénnggl?g\lﬁL‘%W%?% ﬁ%ﬁégr porati on
I nto minutes at room temperature.
The plate was again emptied and washed twice with PBS/T (250ul per well), blotting
dry between each wash. 100yl of diluted sheep- anti-mouse IgG antibody were added per well
20 and the plate was left for 60 minutes at room temperature. The contents were discarded and
the plate washed twice with PBS/T (250pl 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 50u] of H,SO, per well (turns the blue solution yellow)
25  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 ICsg in the above test of less
than 100uM.

Inhibition of IGF-stimulated cell proliferation

30 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



WD 03/ 048133 PCT/ SE02/ 02221 -60 new y synt hesi sed DNA. Conpound potency
was determ ned as causing inhibition of the IG-stinulated proliferation
in the fovbosissg3nssay: a.i) Reagents used: Cell Proliferacreroi8A, BrdU
(colorinetric) [Boehringer Mannhei m (Di-aggnostics 5 and Bi ochem cal s) Ltd,
UK. Cat no. 1 647 229]. DMEM FCS, dutam ne, HBSS (all fromLife

Technol Ogbé%@ Is%jthcsn ?DNA%%?%?AQC{ n&&ﬁ?%ﬁg?«:&h&ﬂﬁg af %s&@yﬁmn&,ﬁ%%& 02,

Per bi o Sci en e’ UK Lt BSA uman reconbl nant

Ani mal / melfilastgnualded p@ldPepolimitedollodBhg A&a@08 176 10 298, Australia. Cat
No. 11U 1001 Preparation And Storage O |G- 100g of |yophilised | G- was
reconst i t D RE2EH 'fd’é?ﬂl' of 10mM HOl. Add 4001 of Img/m BSA in PBS 251

al i quot's @ 200@é1Mprolifdration BEISH, Bred (@6101’1%@@0'):?30&?1%26% M]aerheQIﬁ (Bla@fdstib &S +
12.5m growth nmediumto give 8X stock of 16 Conpl ete growt h nedi um

DVEM ﬁO%ﬂd@OCW@}SwténUKeCaQ@ stééﬂxzaf)i on rredl um DVEM 1 %

char coal / dext g @ Test n npounds are
initially di sso‘IOIEi\g %gﬁne %E)%r\é% a;ﬁ gTBaCE%O ?%n%)gtﬁs% " DVEM + 1%
FCS + gl utam I’[éhztr@oaleéQtrﬂh gaipped FBsmngQQ)nE(SHZ&OO6$5MHdﬂbx&-Sch&OUKﬁ%dPNSO 25

final concentration in asg% well a.ii) Assay protocol Day | Exponentially
growi ng N H3 T3P EREER Aid re harvested and seeded in conplete growh

TEGLLT %0 2 Ak OBETRR, R Yl LR AL G
03/ 0481 3RRWCALSEOR/ 022124. TU 100).
Preparation And Storage Of IGF
100pug of lyophilised IGF was reconstituted in 100ul of 10mM HCl.
Add 400p! of 1mg/ml BSA in PBS
2501 aliquots @ 200pg/ml IGF-1
15 Stored at —20°C
For Assay:
10yl of stock IGF + 12.5ml growth medium to give 8X stock of 160ng/ml.
Complete growth medium
DMEM, 10% FCS, 2mM glutamine
20  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% FCS + glutamine to give a range from 100 to 0.0.45uM in 1- 0.00045% DMSO
25  final concentration in assay well
a.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
30 1.2x10° cells per well in a volume of 100ul.
Day 2



-61 G owth nediumwas carefully renoved fromeach well using a

mul ti-channel pipette. Wlls were carefully rinsed three tines with 20091
wi t h HBSSwOl03048183 st arvati on nmedi um was added to each weld/SEndoxbe

pl at ewas re-incubated for 24 hours. Day¢i-5 501 of a 4X concentrate of test
conpound was added to appropriate wells. Cells were incubated for 30
mnutes with iti - reat ed
Wih Tor an agaPaRafioR s DELANS AAGuRthheah Ohu L o bR EEMBLBRERLE"
make a fiwalls wed dapsfulderinyedlthret Pintes wAOI000O Wi WEBS 1 0881lofGtart {don Inétdium
160ng/ m (tocﬁéve a final concentration of 20ng/m ). Control cells

unst i mul avescrdged fp ¢ach wallsmdibgiplaewap pr-nspbatedfor 84 iepisme (ie. 501) of
starvati Oﬁa)r@di um added to make final volune per well up to 2001. The

pl ate was re-incubated for 20 hours. Day 4 The incorporation of BrdU in the

cell's5(after ao0fhof ag¢RrdeaceaitiarrofpeEst copowmisw asidesd Rthpptispriag Wik, Beddiver! |
Proliferation Elisa according to the manufacturer's protocol. 15 The

conpoundsingfbatadfoEIQ ppnwes Wish eompeiHg dlencrhgliere e addBoniaf IoKeFesslletreated  of
| ess thap.,5b | f i : Inhibition of | G--1R nmediated
sTonal LR B AN RN R mOGE AL/ A iR bR i RRR o, |

of | G- Rioluiké panblel M i(E?Kfoll%Wéd%)/ 2501 bERFRNSL140Aghnd givé@ rdk] mul ation
of MCF-7 cells (ATCC No. B-22). A'nmeasure of selectivity was provided by
t he ef f ectoneantiviPKopBrgimbr Goriral ealls wstignpserd with SGE@Soihad mhepprapeateel |

l'ine.,a.i)  Reage used: RPM 1640 nedjum RPM 1640 nedi um wi t henol
Red 1S, Vol i S (o e ool e Velame Pekyelib o 260h. e
Char coal /fpaxtyaghe-ricubRB&bri2BRoliy Cl one SH30068. 02, Perbio Science UK Ltd)
SDS (Sigma, L4390) 2-nercaptoethanol (Sigma, M250) Bronophenol bl ue

(Sigma, B3826) Ponceau S (Sigma, P3504) 30 Tris base (TRI ZMATM base,
Sigma, T1503) A.ycine (.S (403 t%no (Fisher. Scientific UK  Cat.
Ro. M 39507 21y e T uo A e e Fh AR bl Bl DRy S ey e
using the BrdU Cell Proliferation Elisa according to the manufacturer’s protocol.
15 The compounds of the Examples were found to have an ICsq in the above test of less
than SOuM.

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
20 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.
a.i) Reagents used:
RPMI 1640 medium, RPMI 1640 medium without Phenol Red, FCS, Glutamine (all
from Life Technologies Ltd., UK)
25 Charcoal/Dextran Stripped FBS (HyClone SH30068.02, Perbio Science UK Ltd)
SDS (Sigma, 1.4390)
2-mercaptoethanol (Sigma, M6250)
Bromophenol blue (Sigma, B5525)
Ponceau S (Sigma, P3504)
30 Tris base (TRIZMA™ base, Sigma, T1503)
Glycine (Sigma, G7403)
Methanol (Fisher Scientific UK. Cat. No. M/3950/21)
Dried milk powder (Marvel™, Premier Brands UK Ltd.)



WO 03/048133 PCT/ SE02/ 02221 62 Human reconbi nant | GF-1 Ani mal / nedi a grade
(G oPep Limted ABN 78 008 176 298, Australia. Cat No. |1U 100). Human
reconbi nawpD 0B@#816Pr onega Corporation, W, USA. Cat. No. Gp02/SE)2/0Conpl ete
grow h nmedium5 RPM 1640, 10% FCS, 2nNgp utam ne Starvation medi um

RPM 1640 nedi um wi t hout Phenol Red, 1% charcoal /dextran stripped FCS, 2mM

gl utam ne Test ,Conpound 10 ounds were. initiall i.ssol ved, | to
Jomvi 1 o1 ovedt By CameEHe R el e eibde fropeprlaTe S r AR TR | o,
FCS + 2nvheg, Wusmilite CaoNgi Me1@0)r ange from 100 to 0.0.45Min 1- 0.00045%
DVSO final concentration in assaé well. Western transfer buffer 50mM Tris

base, 40nmM gl ydiman resombspasHEGEABogmesa pnparatians WhERY- iCapi¥g. £&50%D)  100mv

Tris-HC WO Ry , 4% SDS Sanpl e buffer x4: 200mM
2- mer capt get gerfgg?o%@lﬁ%ﬁlg{mphenol blue in distilled water. Primary

Anti bodi es 20 REBIl64@N10% RORE2MMEHubR(3 ( Santa Cruz Bi ot echnol ogy Inc.,
USA, Cat. go SC- 713%)ig Rabbit anti-insulin/IGF- 1R [pYpY1111163] Dual
PhosphospS@ Yo BEA®IY ce I nternational Inc, CA USA Cat No. 44-8041)

Mouse anti - PKBE Pt 640 Tha s UGt H RO PASRPRAY 0% ERarcdtY/de MR stuﬁ?ﬁed %, 2R 220)
Rabbit anti-Phospho- Akt (Ser473) (Cell Signalling Technology Inc, M\ USA

Cat. 25 flotagdy1) Rabbit anti-p44/p42 MAP kinase (Cell Signalling
i nase (oLr SN g Technol ogy Inc. WA USA Gai . Noi#101) 30 Nbus
g Technol ogy I nc, , . . . ) 30 Mouse
anti-petin cl aDempsumdd wesi @itad ) diisblvbd GODNESTY td-tehMUel o d B9 Xiludis inody
di lutions_WD 03/048133 PCT/ SEQ2/ 02221
RPMI 1640 medium without Phenol Red + 1% FCS + 2mM glutamine to give a range from
100 t0 0.0.45uM in 1- 0.00045% DMSO final concentration in assay well.
Western transfer buffer
50mM Tris base, 40mM glycine, 0.04% SDS, 20% methanol
15  Laemmli buffer x2:
100mM Tris-HC] pH6.8, 20% glycerol, 4% SDS
Sample buffer x4:
200mM 2-mercaptoethanol, 0.2% bromophenol blue in distilled water.
Primary Antibodies
20 Rabbit anti-human IGF-1RJ (Santa Cruz Biotechnology Inc., USA, Cat. No sc-713)
Rabbit anti-insulin/IGF-1R [pYpY''®¥"'6%] 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.
25 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)
30 Mouse anti-actin clone AC-40 (Sigma-Aldrich Company Ltd, UK, A4700)

Antibody dilutions



-63 Antibody Dilution in PBST Secondary antibody in PBST |IG-R 1:200 with
5% mlk Anti-rabbit with 5% m |k Phospho-1G-R 1:1000 with 5% m |k
Ant i - r abbwO 08i08$135% mi | k Akt 1:1000 with 5% m | k Anti - nowed/SE02/622506 M | k
PhosphoAkt 1:1000 with 5% m |k Anti-rahlggt. with 5% mlk MAPK 1:1000 with
S%mlk Anti-rabbit with 5% mlk Phospho-MAPK 1:1000 with 5% mi |k

Anti-ra Wh—%ﬁ-nﬁ == p m | k
Secondargi Wf‘?;godl es Goat ant|iLfulipin | i nked g@ﬁ‘?'ﬁ@@ﬂéﬁ?%ﬁﬁ'

Technol qgy Inc, MA, USA. Cat.[ No.#7074) Sheep- antppgyouse |gG
HRP- conjjugated (Anersham Pharimacia Biotech UK 1tdl Cat 2

Dilute aqriﬁF-Rr abblt to 1 2000 |1n2(IG38lTh 5%51%1101 |k Di Iﬁunierahlmﬂt withdds enikko 1] 5000

in PBST h\J/U |||t ot l} H.oo”' d at-6co6} +eatrent —NME——7 CCI ls—er e
plated dURNosRhY; ool | ol at d AR TAT IR |A"i“nfal5blﬁiw~fbér% Mitke

growt h neggum The plate was nwo@%aﬂs% hille4 “OUf%n‘uOméuéeQWt | 54 ik TS
settle. |The nmedium was renoved and the plate was|washed gently 3 tine
with PBS I?wmblmﬁllét | M of starlvEiOOowvith f@dnilim was addaédrabloit eabld%walilk an

pl ate HcHhat-ed—for—24—hat rs o—Sergm-starve—the—eells— 15 Then 2
of each ﬁ‘gg{;nd di l uti on wag ‘¢ Qd""ghéf%’t%%k cel | s | 44" réB‘h‘b&Yﬂfhé%/\/é\”@
i ncubat b Q8L SMAPUT €S at "’IHOOOT 3 nut es
conmpound, ZOEIF O&T F (for 20na/m &ﬁaﬁ%%centraﬁ%ﬁ?@kgﬁé%w 0.11
ng/ m fijnadtinconcentrati on) wad:dddedth eanitih wel || Aasi-apypseofirt $enigind | he
cel | s i ncubated—withthetCGElor EG-forS mnutesliat 37C The —pediumivas
renoved (dsgopdagatantibgiliesnd t hen 1001 of 2x Laenm i buffer was added. The 20
pl ates were st \ i J esting shoul d
ceur wi thin Sopaurtetbly HRPnEERRArHRalRE RelMoKASIRE MATBEK R 0T, PO)
To harves¥o.#71@¥4gel | s, a pipette was used to repeatedly draw up and expel
the Laemmi i buffer/cell m x and transfer into a 1.5mdl Eé)endorf tube. The
1 .

har vest ed cel [STESRANHIMSF deR EPRP-copusaesdAmershar Bbgimaed Bivteeh Hiiobig: Rat
concentragd apx fb3gach | ysate coul d be determ ned using

—
(@)

UT L"U)

(@)

— —+
>
D

Dilute anti-rabbit to 1:2000 in PBST + 5% milk
Dilute anti-mouse to 1:5000 in PBST + 5% milk
a.ii) Assay Protocol
Cell treatment
10 MCF-7 cells were plated out in a 24 well plate at 1x10° cells/well in Iml complete
growth medium. The plate was incubated for 24 hours to allow the cells to settle. The medium
was removed and the plate was washed gently 3 times with PBS 2ml/well. 1ml of starvation
medium was added to each well and the plate was incubated for 24 hours to serum starve the
cells.
15 Then 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, 25ul 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 100ul of 2x Laemmli buffer was added. The
20  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.)
To harvest the cells, a pipette was used to repeatedly draw up and expel the Laemmli
buffer/cell mix and transfer into a 1.5ml Eppendorf tube. The harvested cell lysates were kept

at -20°C until required. The protein concentration of each lysate could be determined using



WO 03/ 048133 PCT/ SE02/ 02221 -64 the DC protein assay kit (Bio-Rad
Laboratories, USA, according to manufacturer's instructions). Wstern bl ot
t echni quewQaBlo4sampl es were nade up with 4x sanpl e buffer PCTEIDgRe With a
21 gauge needle 5 and boiled for 5 mnwdes. Sanples were | oaded at equal
vol unes and a nol ecul ar weight |adder on 4-12%Bis-Tris gels (Invitrogen

By, The Netligs {rm%&:% dss@ it kﬁ%-ﬁ% BalffiiBritd! 'ﬂJSiAF aBrdif{s 8 lnaﬁg{é@'u%ﬁ ™

M ni-Cel |l apparatus (lhvitroge e sol'utions”provi accordi ng
to the namstfetioos)er' s instructions. The gels were blotted onto Hybond C
ExtraTM nwwbtrang tQA  sham Pharmaci a Biotech UK Ltd.) for 1 hour at 30
volts in PratesBlo MWYckT™ 10 M ni-Cel | apparatus, using Western

transfer buffetell shhfpldl vadrt athdaRplvianesspIeob St fRfg¥d tvith a@_-ﬂg"éhg’é)ﬁé‘e%&u Sto
visualise transferred proteins and then cut into’strips horizontally for

mul ti P e adtbodediforiSrainbtesi Samplas weredpadsd tabequak velbines endas madscghat weighhdar ds.

S t ' , det ect i f -1 . MAPK and acti
control - AR 4L BT AT el 1ol RIeEE) BY 78k DiPeindh o s bl it freopas
+ 5% mi | kXadhl sieblick BhMirih€elMeshar anednvwebgen) Rar tht 8018Gorsrovided arfdl dco&idhg

antibody solution in 4 well plates and the plates were incubgted overnight
at 4C. THe hremppudpderens instingldonsd Thazdniverpaqtiedzontg Hyband GExran mgmbsansach

wash. TthEgr’g@e bigALE] B%@teanggmd. b Pﬁglyr.a%gb%fté)@ tpggcim;mmﬁmnd sm

was adde rane. The nenbraneés were i ncubate our at room
t enpelfat uvlmividlnppgratuat usong WEktermiearisfeabeffenm@he bivasth adtnibnaresiweRBSTine@ withnmes

for 5 20 m es each wash. The ECL solutio Super Si gnal, ECL, Pi erce,
Per bi o chl'%tcbté’_nfﬁ?uistc@)‘”mgse tﬁ?’@&érr%d’r%fﬁ’ﬂs ?WEU’%QF S S?W%‘Pﬂ%‘z ‘ﬁ'ﬁ)’g‘ﬁes for 1
m nute (aaEEPRIAEbEY HBIBAIBRS AHcBIdiSy tol tAS olehlaPRizht §idhd e dePvaBXRRRUr € tO
light sensitive film and devel opnent. The conpounds of the Exanpl es were

f ound t o ‘ero asegrfor dgection of AeFaldo\Aktt M&PKodnd astig contheln 20M WO 03/ 048133

ECR:H?SEOZ/ 0222 ll“he %emlgal?és%erg' blo'%‘kgé) fg? ?Lf)r(])gr z(gtfrogr%rt%ll)&atﬁllrg i:n Pl%al“ + r5|%~r|>11i1§ HN N

15 solution. The membranes were then placed into 3ml primary antibody solution in 4 well plates
and the plates were incubated overnight at 4°C. The membranes were washed in 5Sml PBST, 3
times for 5 minutes each wash. The HRP-conjugated secondary antibody solution was
prepared and 5ml was added per membrane. The membranes were incubated for 1 hour at
room temperature with agitation. The membranes were washed in 5Sml PBST, 3 times for 5

20  minutes each wash. The ECL solution (SuperSignal ECL, Pierce, Perbio Science UK Ltd) was
prepared and incubated with the membranes for 1 minute (according to manufacturer’s
instructions), followed by exposure to light sensitive film and development.

The compounds of the Examples were found to have an ICs in the above test of less

than 20M.



|4 H R (I) 5 wherein R represents a 5- or 6-nenbered heteroaromatic ring
conprising at |east one ring heteroatom selected fromnitrogen, oxygen and
sul phur, wba3isigs bei ng optionally substituted by at | ea®CTEe2/62bst it uent
sel ected from C1- Coal kyl, Cl-C6al koxy (-e&ch of which may be optionally
substituted by at | east one substituent sel ected from hal ogen, am no,

hydr oxyl Qgggég trifluoronethyl), halogen, nitro, cyano, -NR5R6, carboxyl,
hydr oxyl , -Cobal kenyl, C3-C6cycl oal kyl, Cl1-C6al koxycarbonyl

Cl1- C6al kyl car bonyl , C1-C6al kyl carbonyl am no, phenyl carbonyl,

-5(0O,,, Cl-Co6al kyl , - R7R8, ..- SO2NR7aR8a, and an unsaturated 5- to
6- nenmber et ri nécéﬂpew%r(@ﬁ%%rq)se at | east one ring heteroatom sel ected

fromnitrogen, oxygen and sul phar, the ring itself being optionally
substituted by at |east one subSt™tuent\l5 sel ected from Cl- Coeal kyl,

Cl- C6al koxy (each of which may be bti onally substituted by at [|east one
substituent selected from hal o E2lep l\gl,yﬁr\%yl and trifluoronethyl),
hal ogen, nitro, cyano, -NRORLO;"/carboxyl hydroxyl, C2-Cé6al kenyl,

C3- Cécycl oal kyl, Cl- Ceal koxycarRbnyl, Ci1-Csal kyl car bonyl ,

Cl- C6al kyl car bonyl am no, phenyl carbonyl, -S(O " (21- csal kyl, -C(O NR'R12
and - S02NReraiR 2a; 20 mis O, 1 or 2;, nis 0, 1 or 2; R2 represents a
Cl- C4al kyl group optionally substituted by at |east one substituent

sel ect ed fromIRalcageents aydeidkplembaedbetecsprans finfReOMmpi RS erleast pyairiegen,

hal ogen Or{etér{)&tfﬂn%%fe?%tf{%l hiu%?erﬁ%x&ge‘?{ a‘%%iesﬂ[p%uf"} tl?'HFéTfE’egﬁfg%J‘o%%ﬁr QNPHRL ©
ring conprisrng at l'east one ring °~heteroattom’sel ected Trom nitrogen,
oxygen arisy s udapharre, subftetuerit sgjedred frgmoDi-Ceudiatl] §,-SHbisdxiyt(edohchf Wiictainay 8ast one

substituent sel ected from Cl- Coal kyl , Cl-C6al koxy (each of which may be
opt i onal 13PUSAHYY ?"ﬁ’é‘t“é‘ﬁ’dg&y aéi%a (RRE SUB KU et prdeqied adm hé‘]élgé?:’taé‘&“‘?’rtb’ﬁ‘f%é(i/é%n,

am n hy i [ 5 . y NR 3R 4,
Car bty PR AD. s, KRR TPARY MR RO Y, S
C3- Cocy cl GalkoytloalRyh Chelerbryyrartivoyy IC; - Calk@hattopl L & aalkllcaonylamino,

~SoanRY, Bt Mon Al R R R PN 6} Yhbp el o o
hydr ogen, 6-fabnfedRldkily vHicK A PeemptiadtM¥dst o rindhdiéroabsh R cleadRIMRItropks,h the

nitrogen atomto which they are attached forma 4- to
oxygen and sulphur, the ring itself being optionally substituted by at least one substituent

15 selected from C,-Csalkyl, C,-Csalkoxy (each of which may be optionally substituted by at
least one substituent selected from halogen, amino, hydroxyl and trifluoromethyl), halogen,
nitro, cyano, -NR°R'?, carboxyl, hydroxyl, C,-Cgalkenyl, C3-Cecycloalkyl,
C,-Cealkoxycarbonyl, C,-Csalkylcarbonyl, C,-Cealkylcarbonylamino, phenylcarbonyl,
-$(0),C;-Cealkyl, -C(O)NR''R'? and -SO,NR'"*R'*;

20 mis 0, 1 or2;

nis0, 1 or2;

R? represents a C;-Cyalkyl group optionally substituted by at least one substituent
selected from halogen, hydroxyl and C,-Csalkoxy;

R represents hydrogen, halogen or trifluoromethyl;

25 R* represents a 5-membered heteroaromatic ring comprising at least 6ne ring
heteroatom selected from nitrogen, oxygen and sulphur, the ring being optionally substituted
by at least one substituent selected from C;-Cealkyl, C;-Cgalkoxy (each of which may be
optionally substituted by at least one substituent selected from halogen, amino, hydroxyl and

trifluoromethyl), halogen, nitro, cyano, -NR"R" carboxyl, hydroxyl, Co-Cealkenyl,



6- menbered saturated heterocycle; R7 and R8 each independently represent
hydr ogen, Cl1-C4al kyl or C3-C6cycloal kyl, or R7 and R8 together with the

ni t rogen WoDm30#13hi ch they are attached forma 4- to 6-memiseose23at ur at ed
het erocycl e; 10 R7 and R8a each i ndepenggntly represent hydrogen,

Cl- C4al kyl or C3-C6eycl oaI kyl, or R?a and R8a together with the nitrogen

atomto i gh d d tur ted
het er ocy\(lz\¢§& %&Qg%&?g @argé dfe P(Q't]crae%or"gSe t ‘ﬁ@%’ Cdl &y a&n%al kyl
or C3- Cocptehohisphyl, @(O),JRQ @Iad(leQ(mpge‘tSIh@ranmsd)sz’é“HiPal; rogen atomto which

they are attached forma 4- to 15 6-nenbered saturated heterocycle; R' and
R12 each i ndepiide tqfﬁ’represent hydrogen, Cl1-C4al kyl or C3- CchcI oal kyl ,

or R' and R1 itm% ached
forma 4- to 3 ere Wé%?ﬁ‘?%?‘e‘ 6h{et er oﬂ}%& ghguéﬁﬂ E gﬁ%ﬁfq’;l, &
i ndependeRt dnd R’epgesbanitthihdmigegen a&ln@ahkylth@rarmttz@ﬁe@ﬁdmazl kyb, 20 or R

Ia and R1 et .her itrogen atomto which they are attached form
%“ﬁﬂﬁ%@?éﬂ%ﬁ?‘t&%{?r@ay‘ﬂ%’terocycl e; R13 and R14 each independently

r eF)r esent hy drlagf, Rmat%ﬁiv\lgi&’ideﬁﬂ%%T&@W@Idﬂfgek)/d?y-c%ﬂkyl%;@ﬁfﬁggydﬂﬁk}tlo&et her

with the njtrogen atomto ey are attached forma 4- to 6-nenbered
sat ur at edR handdt gegeiher; wiglsthenireged aRNG tewbish itheyepe atkehed formept-dsent

hydr ogen, c cI oal kyl, or R15 and R16 together with the
ni trogen %%‘]em%redv\%tur%qlﬁcqer Fe° attached forma 4- to 6-nenbered saturated

het erigcycl e; ard aRiRé“ &iadl lﬂbgamﬁaaﬂp rdpﬁ@temag@%gehyc [-ERA RN IC; YLV DGLRY1, or
Cl- C4al kyl,, cl oal ky or Rl5a and Rl6a together with the nitrogen
atomto WRI éﬂd R éyg%t & with @éwetepgearatﬁnatwhlpb they age pHashed Bmeat-up at ed

het er ocy | y acceptable salt or solvate thereof. WO
03/ 04813%é %&?ﬁ%ggﬁ%%é@ﬁ&%bfgé A compound according to claim1, wherein,
R represent s RY eﬁ:hmdt;&nedttlyhepresanahpdmgem G,+Cnglk§zbdrprfg ngygloalkyl east
onerlng r tomseletedfromnltro X sul phur, the ring
o1 g optlt IRy (AT MBSy E ApedS P e et ie R b deibd from
C, - CBal kyd-mefnbefcBRhinPHdd KQ&SBy@L: which may be optionally substituted by at
| east one 5 substl tuent selected from hydroxyl), hal ogen, -C(O) NR7RS,

C, - Coal koxycarR)o apd R afradh amlepensatiy represenShydrages Geeimdkd or Gﬁ@}cwtwaﬂkvlnmy
conpri se K@t' am? ﬁ&ttogertﬁer wit th@engtle(;g%%ta?om o Wﬁlcf] ?hey are attached form a 4- to
6-membered saturated heterocycle;
R'? and R each independently represent hydrogen, C,-Calkyl or C3-Cecycloalkyl,
20  or R"*and R'* together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle;
R" and R™ each independently represent hydrogen, C;-Caalkyl or C3-Cgcycloalkyl, or
R" and R' together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle;
25 R™ and R* each independently represent hydrogen, C,-Caalkyl or C3-Cecycloalkyl, or
RS andR'S together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle; and '
R and R'® each independently represent hydrogen, C;-Cjalkyl or C3-Cecycloalkyl,
or R'* and R'® together with the nitrogen atom to which they are attached form a 4- to
30  6-membered saturated heterocycle;

or a pharmaceutically acceptable salt or solvate thereof.



fromnitrogen and oxygen, the ring itself being optionally substituted by
at | east one substituent selected fromC, -C6al kyl, C,-C6al koxy (each of
whi ch maywbasoptisdnal |y substituted by at | east one substrictsent/oxel ect ed
from hal ogen), hal ogen and cyano; whereigy R7 10 and R8 are both hydrogen or
R7 and R8 together with the nitrogen atomto which they are attached form

a 4- to 65nenb red sat ur ated het er.ocycl.e: har maceutical | ceptabl e
salt or %ol vaté® 8‘?%&(;?(“(:059 tocco?%rﬁ]om?v&]egd%cﬁcﬁ ﬁrgsetn(gs %?a‘?r 8&’ l‘cﬁ’ﬁal m2, R

r epr esent Bet@yhiothtic ringicdapekink at led§ dng ngm{eyda,toﬂ)téladt&i Jrtbm lfltibyén,, oxygen
pyrazinyl, dpyrl dazinyl, pyrimdinyl, pyrrolyl or thienyl; said pyridyl,
qm

i m dazol y#nd SulphusAhe jing bﬁyg SpoRAlLY Sflbﬁ"ylllted by ﬁralza%ﬁyne swwiuaatzsemed from
pyrimi di ”(z‘ CA1 el ¥al f¢e94rﬁ&ywhlg¢?hﬁ9 bRRLLORA y'sxhégéaéa bm ﬁgﬁt% at | east

one substituént’ &l ecte om neth I sopropy met hoxy,
chl or @ bsrubmpemeselaamifﬂo,m mﬁthwiymardgemyC(O)mymﬁoci dgahkdx—yyhmanjdomd an phenyl
and pyri da/ sal(f éné B @ﬁ” d bei n Btl on 20 sybsti tuted b}/ at

| east one"SAWEIF] YR LEMRTFding, ng 3G zft cterqaipRelpcted
ethoxy,  frbinfril6ea b BRY bn, i(hleh‘f?lrgqtsem%f?nrg%ptlgﬁzﬂ%uﬁﬂgut@é( B 194t Ae
pharmaceutically acceptabl e salt or vat e t her eof .~ A conpound

accor di ngsubstitzent S@héte@from Qi-fealltylt 61-Cealisrey @heh ¢whielpmaes datogtionallly- C4al kyI

25 | h 7
compound BuufBIg TR aReARFERAE S ee R PB4 Sl S

hydr ogen gid Rhak egmmydwgeﬂ opRanmBREWgegal With alcdzxﬁﬁb@éhl #orBad Whivh tHEY ¥8t e
thereof. 30 6. A conpound according to any one of clains 1 to 5, wherein,
R4 repr esiichedforn ar?e D BTN BrEt b AGH G 0D P iSO atenE calty qceenseble palt
ring hetesQaiam gelgeted from nitrogen, the ring being optionally
substltute y at | east one substituent selected from C, -C6al kyl and
C3-Coeycl oal kyl; or a pharmaceutically acceptable salt or solvate thereof.

WO 03/ 048133 PCT/ SEQ02/ 0222 -68. 7. C 0 according to.claim§,
wherein, in R4 CPRBORIACKHH; F@d%‘f&'@r@%@%f% TERIRIISPY g‘WlafBH?F&]ylohe ring

bei ng pptlhmbllyy pyHRe Ty thlty?belPé/z A, ﬂﬁmmw@yﬁﬁmﬁﬁyltwm %R igehAdsdid om
met hyl , ethyl, i sopropyl, 'pro and cycl opropyY or a
phar rraceut}irtdal Inync@@@lebmbh@lﬂ Bysﬂazolmlr fwl ‘Paltaemwhm’e@dzm)& pyANTidmyb pryctoly!

di I 1 Wh i d- 3-
oo et R BB Ry i SRST R R e el e
3-(pyrid- lgopf dmnytﬁyddo;émydmylélméwky c&hPoralt)ramw&ﬂ?anyd 1, méﬁoﬁmﬁmbﬂylopyrl d-2-yl,

3-met hyl p nmet h rid-2- dlnethylprl
i mi dazol wrsﬂhdlq ﬁmytfamnybp ny¥3ﬂ¢r@1 1 %@EE@M erdylsnemwlqngkbxazol 3-yl,

20  substituted by at least one substituent selected from methyl, trifluoromethyl, methoxy, ethoxy,
trifluoromethoxy, fluoro, chloro, bromo and cyano; or a pharmaceutically acceptable salt or

solvate thereof.

4, A compound according to any one of claims 1 to 3, wherein R? represents a Cy-Caalkyl

25  group; or a pharmaceutically acceptable salt or solvate thereof.

5. A compound according to any one of claims 1 to 4, wherein R’ represents hydrogen or

halogen; or a pharmaceutically acceptable salt or solvate thereof.

30 6. A compound according to any one of claims 1 to 5, wherein, R’ represents a
5-membered heteroaromatic ring comprising at least one ring heteroatom selected from
nitrogen, the ring being optionally substituted by at least one substituent selected from

C,-Csalkyl and C3-Cscycloalkyl; or a pharmaceutically acceptable salt or solvate thereof.



3-isopropylisoxazol -5-yl, 3-nethoxycarbonylisoxazol -5-yl,

3 (hydroxynethyl)lsoxazol 5-yl, 3-carbanoylisoxazol - 5-yl,

3- (pyrrolwoimnisigs car bonyl )i soxazol - 5-yl, 3-phenyl i soxazolpCarSgED2/02221
3-(pyrid-2-yl)isoxazol -5-yl, 3-(2-nethaxgpyrid-3-yl)isoxazol-5-yl, 15
3-(2- nethoxyphenyl)lsoxazol-5-y|, 3- (3- et hoxyphenyl )i soxazol - 5-yl,

3-(2-et hoxyphenyl )i soxazol -5-yl, 3-(2-trifluoronethyl phenyl)isoxazol -5-yl,
3-(2- trlfluoronethoxyphenyl)lsoxazol 5-yl, 3-(2-chl orophenyl)isoxazol -5-yl,
3- ( 2- br omhpheny kympaxrizeteding to cB}u@ZG meh:yd pRAYthY bswetabodd l&tg/rbaromatlc

3-(2-fl hoorop henyl6 soxazo -5-yl, ¥ano henyl )i soxazo

5- rret hyI pieals Byrage ’ thepng m&ogqlona*]l}jlsu@ ifyyte By ale p]queubgtltypnt selected from

pyrazi n- 2myhyl éh T:JM [ 15t ’ 3¢
e ot TG A b S pA e

R3 reﬁresehK$Sﬁyd¢dg®nﬁ chloro or bronD and R4 represents
5- net hyl pyrazol - 3-yl, 5-ethyl pyrazol-3-yl, 5-isopropylpyrazol-3-yl, 5- 25
propyl pyrazol - 3-yl, 5-t-butyl pyrazol -3-yl and 5-cycl opropyl pyrazol -3-yl; or

a pharnaqputlqab&ﬁp@gﬁﬁ@&@ah%tgah&nqrW%gkwate thereof. 9. A conpound
sel ected from

5- Br omo- 2- ( 3- et ApEsesss sk 2-3Lpyrethyh Byridibyl.2- pstheyumysisk Spyl -

vy 7 Gy ST ORISR 3 8 B dd 3R %85%2%% [zt et
Q%T ﬁ] (S)I)IO£21/ i()g_ﬂaﬁbpyr-xdﬁg i; Chrledrydp@id- Mpﬁmﬁ;—h%}gyhdﬁgﬁaz Oldimestlyipiidyd-yl,
5- Br oro- 2Mdazgle .yh I@WP%%-XEQOIW@W%/%%W yl%mfél)yhsaxw Aethyl -

H pyrazols. %oe%k?@o??io@wylr@ ng:'t caﬁ‘bénb)gg!)ﬂfzgr 3 I @B{Bﬁgmetqyl)lsoxa ol-5-yl,

i soxazol - hyl am no) ert -1 Hpyr anlno pyrim
di ne, 5- Brmrbarﬁo)(lsomhﬂml,sbmmhdﬁ-yb/}cetuoyylalmmpl—ﬂy( B-Imehylhsoxhzol -5-yl,
H pyrazol ; L m

5- Chl or 0-2 &Ié‘%lﬁgﬂi?%%%%&hg’ir@%‘8@8’2@“@'?1’%&”?&%%%%0] 4- (5- et hyl -

H pyrigzols- -ml@\o)(%/ %MZbﬂSQI 3e(3- methoxyphen%l)lsoxazol -5-yl,
5- Brono- 2- [ 3- (2- f1 uor opheny d1)|soxazo -5- | am no] ” - 4- (5- et hyl -

H pyrazol3- -etpq))grphm»lbgqx,aml e 3-(2- tr1ﬂuoromethylphenyl)lsoxazol -5-yl,
3-(2-trifluoromethoxyphenyl)isoxazol-5-yl, 3-(2-chlorophenyl)isoxazol-5-yl,

3-(2-bromophenyl)isoxazol-5-yl, 3-(2-methylphenyl)isoxazol-5-yl,
3-(2-fluorophenyl)isoxazol-5-yl, 3-(2-cyanophenyl)isoxazol-5-yl, 5-methylpyrazol-4-yl,
20 fur-2-yl, fur-3-yl, 5-methylfur-2-yl, pyrazin-2-yl, 2-methylpyrazin-5-yl, pyridazin-3-yl,
pyrimidin-4-yl, 1-methylpyrrol-2-yl and thien-3-yl;
R represents methyl, ethyl and propyl;
R? represents hydrogen, chloro or bromo; and
R* represents 5-methylpyrazol-3-yl, 5-ethylpyrazol-3-yl, 5-isopropylpyrazol-3-yl, 5-
25  propylpyrazol-3-yl, 5-t-butylpyrazol-3-yl and 5-cyclopropylpyrazol-3-yl;

or a pharmaceutically acceptable salt or solvate thereof.

0. A compound selected from:
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-cyclopropyl-1H-pyrazol-3-
30 ylamino)pyrimidine,
5-Chloro-2-(3-phenylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-

ylamino)pyrimidine,



5-Chl oro-2-[3-(2-fluorophenyl)isoxazol -5-yl met hyl am no] -4-(5-tert-butyl-1
H pyrazol - 3- yl am no) pyri m di ne, 15 5-Brono-4-(5-isopropyl- |

H pyr azolwe-ogl#s1sho) - 2- (pyri d- 2-yl met hyl am no) pyri m di nePCT/SE02/02221

5- Brono- 2- ( 3- net hyl i soxazol -5-yl net hyl.@9i-no) - 4- (5- propyl -1 H pyrazol - 3-

yl am no) pyri m di ne,

>~ Br om: 2- (5 BRI ! GBIRAS-5 Rokd B S bR R ndy-4 35 AR AR pyrhibiPy. " azol - 3-

yl am no) pyri'mdine,
5- Chl or o-@Rah3wofpyimiding; yl ) i soxazol - 5-yl met hyl am no] -4-(5-tert-butyl-1H pyra

zol -3- ylam ng) pyrimdine, 5-B _

r oro- 2- [ 3- ( pi}ﬁr@tyl%g/ﬁ)Hyg@s?a%%oxgz-%}ﬁnﬂmymlﬁaa-ﬁé-(ﬂs%-ﬂayé-rltﬂ-axrmlz%

H- pyr azol yi3ningh@RinainRyr i m di ne, and

5- Brom)-ZX(B-brormpyri d- 5-yl met hyl am no)-4-(5-tert-butyl-1 H pyrazol -3- 25
yl ami §o) pyr i WCHlone2-(@mdethylsonerodit yl mathylamziooep( adrebwsl-t H-amatosdt vat es of
any one t?ereo}. 10... A process for the preparation of a conpound accordi ng
to cl ai my?mWﬁ'@'ﬁm&lglr%ri ses: (i) reacting a conpound of formula 3 RN 4

RN N-L'  3G-Brdrhd-2-(34igtRy 1 okazol- SR 88 @1 a$nido)-£-85.LIRG]- OH nd- R3 and R4 are
as defined in formula (1), with a WO glg/ 048133 PCT?SEO 02221 -70 conpound
of for mulYAamnp)pyrinMgigeR2- R | wherein R and R2 are as defined in fornul a

(L) 2 & R R BN Al A Tt G M L)
f or mulba (Ylaminehgykingidind, conpound of formula (V), H2ZN-R4, wherein R4 is as
defined in f5(?]5.rrg)urrllc(;i—2-([|3-)(-2—fl(IJJI;)r013t1(=,r1yl)isoxazol-5-ylnif:thylamino]-4—(5—mf:thyl-1H—pyrazol-3-
ylamino)pyrimidine,
5-Chloro-2-[3-(2-fluorophenyl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1 H-pyrazol-3-
ylamino)pyrimidine,
15 5-Bromo-4-(5-isopropyl-1H-pyrazol-3-ylamino)-2-(pyrid-2-ylmethylamino) pyrimidine,
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-propyl-1H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-isopropyl-1 H-pyrazol-3-
ylamino)pyrimidine,
20 5-Chloro-2-[3-(pyrid-2-yl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-[3-(pyrid-2-yl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1H-pyrazol-3-
ylamino)pyrimidine, and
5-Bromo-2-(3-bromopyrid-5-ylmethylamino)-4-(5-tert-butyl-1 H-pyrazol-3-
25  ylamino)pyrimidine,

and pharmaceutically acceptable salts and solvates of any one thereof.

10. A process for the preparation of a compound according to claim 1, which comprises:
(i) reacting a compound of formula

3

R’
I
4
R~ /)\
N~ N7 L
30 H (II)

wherein L' represents a leaving group and R? and R* are as defined in formula (I), with a



(iii) reacting a compound of formula HNY N, R2.R"' N-12 (VI) wherein
R and R2 are as defined in formula (1), wth a conmpound of fornula R20) 9
XS R3 HNOo3mR4sa3§VI1) 10 wherein X represents an oxygenPpamrsmant2yg is 1
or X represents a nitrogen atomand q i-702, each R20 i ndependently
represents a C,-C6al kyl group and R3 and R4 are as defined in formula (1);

or (iv) r ISt it - pyr .Y L d of
Formil & TR0 oERFRENED T WGP A e oL SRR PO B RE RS,
C, - Coal ky{i)or €act@gayongauky bf fprowe and R, R2 and R3 are as defined in
formula (1) with hydrazine; and pptionally after (i), (ii), (iii) or (iv)
carrying out one or nore of theRfq| ing: converting the conpound
obtained to a further conpound acc@irding to claim1l formng a
pharmaceutically acceptable salt, S eﬂ;Riﬁ,the conmpound. 20 WD

03/ 048133 PCT/ SE02/ 02221 -71 1%. A Phar fhcewRi cal conposition conprising a
conpound of formula (1), or a pharnmaceutical |l yI¥dceptable salt or solvate

et SR LT P B B Ol o 0% AR L
5  compound of formula (V), H,N-R*, wher1ein R* is as defined in formula I); or

(iii)  reacting a compound of formula

H !

HNYN\RZ,R
NH

: (VD)

wherein R' and R? are as defined in formula (I), with a compound of formula

10 wherein X represents an oxygen atom and q is 1 or X represents a nitrogen atom and q is 2,
each R* independently represents a C,-Csalkyl group and R® and R* are as defined in formula
(I); or

(iv)  when R* represents a substituted pyrazolyl, reacting a compound of formula

R (VIID)
15  wherein R*' represents a C,-Cealkyl or C3-Cecycloalkyl group and R', R? and R? are as
defined in formula (I) with hydrazine;
and optionally after (i), (i1), (iii) or (iv) carrying out one or more of the following:
. converting the compound obtained to a further compound according to claim 1
. forming a pharmaceutically acceptable salt or solvate of the compound.

20



5 12. A process for the preparation of a pharnmaceutical conposition as
claimed in claim1l1l which conprises m xing a conpound of formula (1), or a
phar maceuwoaalokga3accept abl e salt or solvate thereof, as aeefiismezioizm1 any one
of claimse 1 to 9 with a pharmaceuti cal l.yytacceptabl e adjuvant, diluent or
carrier. 10 13. A compound of formula (lI), or a pharmaceutically acceptable
salt or splvat . |.ai | D..any. for use in
Cherapy. 4 UREPT e sal B BT el BA PRbghg S BhilBieln) 8 2.0 T
accept abl ghasahdendealyadcugttsble $diesraofvatcabecbfiasreldimed mrayiy oneobHilaiehsal WO ih to 9
in the manufacture of a nmedicanent for use in 15 the treatnent of cancer.
15. Use #S%I%W%HPWW%PW Rqcyptable adiuypnty deBLT @RIIGTy accept abl e sal't
or solvate thereof, as clainmed in any one of claims | to 9 in the

manuf act ure of a medicament for use in nodul at| ng insulin-like growth
facton-1 l?ecem procas:stﬁovtheyprepmhtibﬁ of A piretnieedutafal corepdsiting asatgmed whelaim 11

conprises adm ni stering.to a atl euti cal fective anmpunt
o e o iEh cppe ading s GrEaunh At irdmalatih AFF gharReedicly EcenppiegHT o
sol vat e tdae/a@othereds aslefifeadn | 'aﬁ‘y QﬁWoﬂﬂﬁerfl 1|98 1B a phirthaleutally deceprabRt hod of
nmodul ating insulin-like growth factor-1 receptor activity which ~conprises

adm ni st eadjuygnt, dilaenp & F&HET- i n need thereof a therapeutically effective
anount of a conpound of forrmula (1), or a pharnaceutically acceptable salt
or solvate thereof, as clainmed in any one of clains | to 9. 30 18. A
conpagnd HCCOr/d'bdihgpélminféfbmlﬁa (I ragiharmadeufidall ytab€e phabledgal ttor KBIVARI tRékeof,

het eroaromatic ring is selected from thi enyl, pyrazolyl, isoxazolyl,

t hi adi azcﬂsyialmﬁ‘}/mmm"e OfF@FaM/FO foriuss g S}‘Frapb’fl azolyl, tetrazolyl,

i m dazolyl, pyrazinyl, pyridazinyl, pyrimdinyl and pyri dyl; or a

phar maceuti cally acceptable salt or solvate thereof. WO 03/048133

PCT/ SE02/132221se-of 2 cbﬁlpon@nctofrfpuuuﬂd (Ia)com plnangxammtxc:klm avcdptablbealeomnsolvate R1,

t he 5- s selected from.thien

het t
pyr asol y1 TP UoRRCIBA INGAY Gt GGy By GRS PR RSy o ety e Jir use in

tri azgl ylihe r84thRE0Mancdrm dazol yl , pyr azinyl and pyridyl; or a 5
phar maceutically acceptable salt or solvate thereof. 20. A conpound

according to claiml1, wherein, in Rl, the unsaturated 5- to 6- merrbered

ring is | ect dfrom hen nt en co{] xen thlen
pyr azol ylsl% i s OSSPSR Cf)m%O't"h&/OP OE{X‘&}FW '} g‘?%‘l"@%““? E’aar‘fy%/pmtflﬁis%{&% ‘fa_te _
triazol yltherbeft ag:aa@ﬂn)éd,m iy Biezex dlz!umsﬂytb@zlh iyd madiFaditiel ot @azhdtidamedy Fdriiselimy |
and -pyridyl; or a pharmaceutically acceptable salt or solvate
modulating insulin-like growth factoi-1 receptor activity.
20

16. A method of treating cancer which comprises administering to a patient a

therapeutically effective amount of a compound of formula (I), or a pharmaceutically

acceptable salt or solvate thereof, as claimed in any one of claims 1 to 9.

25 17. A method of modulating insulin-like growth factor-1 receptor activity which
comprises administering to a patient in need thereof a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as claimed

in any one of claims ] to 9.

30 18. A compound according to claim I, wherein, in Rl, the 5- or 6-membered
heteroaromatic ring is selected from thienyl, pyrazolyl, isoxazolyl, thiadiazolyl, pyrrolyl,
furanyl, thiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrazinyl, pyridazinyl, pyrimidinyl

and pyridyl; or a pharmaceutically acceptable salt or solvate thereof.



t hereof. 21. A conpound according to claim1, wherein, in Rl, the
unsaturated 5- to 6-nmenbered ring is selected from phenyl, cylopentenyl,
cycl ohexewgloz/osgiBenyl , pyrazolyl, isoxazolyl, 15 thiadi arcmsEp2/qeer ol yl
furanyl, thiazolyl, triazolyl, tetrazol.yh, imdazolyl, pyrazinyl and
pyridyl; or a pharmaceutically acceptable salt or solvate thereof. 22. A
conpound according to claim1l, wherein R3 represents a hal ogen atom or a
pharmaceutically acceptable salt or solvate thereof. 20 23. A conpound

accor di ng;4 o cA%Itashaun eb&f toicna{%411,.&11@&&-1.]&*3&%@%90#@% g&fmtic ring

i :
is selected fromthienyl, p§r zoﬂi i soxaZol'y , thiadrazolyl,” pyrrolyl,
furanyl, pdibtbeRiaME rinkid @It fro&@ﬁiéﬁ’ﬂ?kﬂaz@i?ﬂ isHadai P! t)‘nlaédia@ﬁyxﬁ pyrrolzll,

24. conmpound

pharmaceutically acceptable salt or “solvate’thereof. 25
accor di ngfuranyt| thiagoly], whaeelyl, ntetrazol R4 imidazolgl, memdzemyd candeppiidydramatic  ring

'S PYIAZOblina QiR IREIRGTYLAICE! IR GERLAD! € salt or solvate thereof.

: . N
20. A compound according to claim 1, wherein, in R, the unsaturated 5- to 6-membered

ring is selected from phenyl, cylopentenyl, cyclohexenyl, thienyl, pyrazolyl, isoxazolyl,
thiadiazolyl, pyrrolyl, furanyl, thiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrazinyl,
10  pyridazinyl, pyrimidinyl and pyridyl; or a pharmaceutically acceptable salt or solvate

thereof.

21. A compound according to claim 1, wherein, in RI, the unsaturated 5- to 6-membered
ring is selected from phenyl, cylopentenyl, cyclohexenyl, thienyl, pyrazolyl, isoxazolyl,
15  thiadiazolyl, pyrrolyl, furanyl, thiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrazinyl and

pyridyl; or a pharmaceutically acceptable salt or solvate thereof.

22. A compound according to claim 1, wherein R’ represents a halogen atom; or a

pharmaceutically acceptable salt or solvate thereof.

20
23. A compound according to claim 1, wherein, in R4, the 5-membered heteroaromatic
ring is selected from thienyl, pyrazolyl, isoxazolyl, thiadiazolyl, pyrrolyl, furanyl,
thiazolyl, triazolyl, tetrazolyl and imidazolyl; or a pharmaceutically acceptable salt or
solvate thereof.

25

. . .. 4 )
24. A compound according to claim 1, wherein, in R ', the 5-membered heteroaromatic

ring is pyrazolyl; or a pharmaceutically acceptable salt or solvate thereof.



