24 April 2006 PYRIMIDINE DERIVATIVES AS MODULATORS OF INSULINE-LIKE GROWTH
FACTOR-1 RECEPTOR (IGF-I) The present invention relates to pyrimidine derivati2és\prip29i#ss for
their preparation, 5 pharmaceutical compositions containing them, a process for preparing the
pharmaceutical compositions, and their use in therapy. The insulin-like growth factor (IGF) axis
consists of ligands, receptors, binding proteins and proteases. The two ligands, IGF-I and IGF-II, are

mitogenic PEYRISSIHEN B DER INUV IS S MDA TORSOF NNSUE IRFIIKE GROWaIgptor

(IGF-1R), a 10 hetero-tetrameric cell surface receptor. Binding of either ligand stimulates activation of
a tyrosine kinase domain in the intra%gm%@@ﬁ 2Rd results in phosphorylation of
several tyrosine residues resulting in the recruitment and activation of various signaling molecules.
The intracellular domain has been shown to transmit signals for mitogenesis, suyvival, transformation,
and differentiatio% BESRS T eélH?&ﬁ?@‘Eﬁ&“fBPﬁEﬁBﬂlﬁ!% %erftﬁ%t%%-i%‘ﬂ%?é%@éﬁ VIRDY Rdams
et al (Cellyananddataculanpiieioaicnnasintdy thon0alf183:RA0Oprdhieila htiphiatsackmown as
mannose 6-phosphate receptar) has no such kinase domain and does not signal mitogenesis but may
act to regUigteP gf?dl%l\%ﬁla@ﬁ’ﬂﬁ/ué? %éz‘geﬁ%urface, counteracting the effect of the IGF-1 R. The IGF
binding proteins (IG-BR)licanegiravalabdity aGIcalatinghishk ahdgaleasewplF, bomiipese can be
mediated by 2Q proteolytic cleayage. These ot m of the IGF axis have been reviewed by
Collot SORSIETEN TSR T e K151 ks S0y TP LR e L Butiah e Hking 17
signaling whilvwell itesrikatsfovittatiernygedl thaibndétand pibgiessitr @fttutiORs.RGE has been
identjfied %%the major survival fanftor that g)roﬁct%t{gont{o.rhco ene induced cell death (Harrington et al,
EMBO J, 151438835451 G04) 24 TS PEdkiny T D RPHAVE 158BA THBWA'S 1 aHERO to

transformatiasniby Beveeal diffenantienaagesnagdinetucingr ¢4 dhaintiganrandisas) that efficiently
transform corresponding wild-type cells (Sell et al., Mal. Cell Biol., 14, 3604-12,1994). Upregulation of
componerRE PR IsieTL S REL A A% HRS EF AR i GRS 1R RS Cr CRI AR R AR RSN B rticularly

tumours  ofdheulraasiliduiaesuldoUrnakatManmady iandaB ey yhd Neepiasionh.s8ardl0 $62000),
30 prostate (Djavan et al, Warld J. roI.E,l 19, 225-233, 2001, and O'Brien et al, Urology, 58, 1-7, 2001)

\ 3
and colon [B98VESS EHLGrTaRSIogp2LeB; T&b‘il-%{ifﬁéfli%)‘.‘ é‘ﬂlﬁvérﬂ%%&ﬂ%‘ﬁ?rﬁﬂ&/ fwachenn
implicated @i MFFOLR SuppEesserianddielatadsiorsome nanseisd Dafosiactip,Sdeuraal 37,

Mammary g B30 e R R R 2 e ndmoce & AN Ereceptor) has no such

kinase domain and does not signal mitogenesis but may act to regulate ligand availability at

the cell surface, counteracting the effect of the IGF-1R. The IGF binding proteins (IGFBP)
control availability of circulating IGF and release of IGF from these can be mediated by

20  proteolytic cleavage. These other components of the IGF axis have been reviewed by
Collett-Solberg and Cohen (Endocrine, 12, 121-136, 2000).

There is considerable 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).

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

30  prostate (Djavan et al, World J. Urol., 19, 225-233, 2001, and O’Brien et al, Urology, 58, 1-7,
2001) and colon (Guo et al, Gastroenterology, 102, 1101-1108, 1992). Conversely, IGF-IIR
has been implicated as a tumour suppressor and is deleted in some cancers (DaCosta et al,

Journal of Mammary Gland Biology & Neoplasia, 5, 85-94, 2000). There is a growing



24 April 2006 number of epidemiological studies linking increased circulating IGF (or increased ratio of
IGF-1 to IGFBP3) with cancer risk (Yu and Rohan, J. Natl. Cancer Inst. , 92, 1472-1488prd@00)H
Transgenic mouse models also implicate IGF signaling in the onset of tumour cell proliferation (Lamm
and Christofori, Cancer Res. 58, 801-807, 1998, Foster et al, Cancer 5 Metas. Rev., 17, 317-324,
1998, and DiGiovanni et al, Proc. Natl. Acad. Sci., 97, 3455-3460, 2000). Several in vitro and in vivo

strategies Med@r@tvé@ﬁtéﬁhr@l@g@@m @ﬁnriéminﬂdiﬁgahdféaﬂ@i& en-@fliGiy 1I8mgnaligarvatsrsdhe
transformed% % and inhibits tumour cell growth. These include neutr antibodies (Kalebic
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94, 5854-5859, 1997) antisense mMRN amur nce 760-765, 2000) and
dominant Hé@ 1Pé-]c %’rﬁf@é’%’t f1¢h ér%% 15%67420?1&? %dgﬂﬁtefé’@% C,%fﬁﬁgense
oligonsiclepfides Rave BNGIM- mat irguBjtiad D (SadvdRietpressen Meslliscin 1§ indactasnBagmptosis in
cells in vwgeq esnicoff et al, Cancer Res., 55, 2463-2469, 1995) and have been taken into man

(Resnicoff Proc Amer. Assoc. Cancer Res., 40 Abs 4816, 1999). However, none of these

approaches i is pasﬁcaiarbyz attra@th&iﬁaritbesﬁlrz&agﬁeehh@é prajadedalid pusoour giseAassl. thimce increased
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can reverslél pglrﬁv&;rsgg 8“8% Fﬁ%tya%eﬁﬂ rlng‘ Ate ?gby% which to
treat cancgromtmﬁth@@dnnlml%m&mﬂul@&mﬁhth@d@e(m&@m|m1t(rtegaweeJGE4155varﬁBt§ support

this. |n pa r, apomt utatio |n1he TP binding site which,blo yrasine kinase
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1595- 160Gnﬂ;&gﬁéhsémnﬁi@&@@mﬂ@itﬁmahnﬁlmphdtbmlnvalmﬂsﬂmil&s s%ceptlble to
apopt05|s ition of IGF a indicatin tath rap ti ssi le with
such trea %@ée%&%ﬁ%ﬁs 3 sﬁl&gﬁggﬁ%ﬂmf%eé%gggycﬁﬁ %\z?re dr%ng Biective
IGF-1R tyrmsmadﬂnmtmmmiaommz&mbﬁﬁlo dﬂﬁl&rlﬁeﬁctyfﬁhosﬂﬁsémm haﬂ()soa%)afflcacy in vitro

and in V|voA Pa%rlzsea% 1et al. d&e Eges%:rmo ﬁgno %Lfgl%?lplﬁg%%ie campoun }Ssl\rflvere of modest
potency and selectivi SOVEIThE sl recep "Have dese e eroaryl-aryl ureas which

havelSeledtidityt@restiapofitosaceptells sz@(@mmagﬁlm&&lﬁmmeumGﬂlﬂéﬁerﬁBQthand
have been taken into man (Resnicoff et al, Proc. Amer. Assoc. Cancer Res., 40 Abs 4816,
1999). However, none of these approaches is particularly attractive for the treatment of major
solid tumour disease.
Since increased IGF signaling is implicated in the growth and survival of tumour cells,
20  and bloking IGF-1R function can reverse this, inhibition of the IGF-1R tyrosine kinase
domain is an appropriate therapy by which to treat cancer. In vitro and in vivo studies with the
use of dominant-negative 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 er al, Mol. Cell. Biol., 17, 1595-1606, 1997). Several
25  pieces of evidence imply that normal cells are less susceptible to apoptosis caused by
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.,
30  Endocrinology, 138:1427-33 (1997)). These compounds were of modest potency and
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).



(Published PCT Patent Application No. WO 00/35455). 24 April 2006 In accordance with the present
invention, there is provided a compound of formula (I): R3 rj: N ~R1 HNN\N~R~RDR4AbriR )6
wherein R1 represents a 5- or 6-membered heteroaromatic ring comprising at least one ring 5
heteroatom selected from nitrogen, oxygen and sulphur, the ring being optionally substituted by at
least one substituent selected from CI-C6alkyl, C1-C6alkoxy (each of which may be optionally

substituted by at ipasterrfebstitugnt eleatadvisanvhalegens proin@:(t i tthhpbidrexybandla (I):
trifluoromethyl), halogen, nitro, cyan, -NR5R6, carboxyl, hydroxyl, C2-C6alkenyl, C3-Cécycloalkyl,

Ci-C6alkoxycarbonyl, Ci-C6alkylcarbonyR1Q C ylcarbonylamino, phenylcarbonyl,
-S(O)mC1-Cé6alkyl, -C(O)NR7Rs, -SO2NR7aRla, amd an unsaturated 5- to 6-membered ring which
cteeLt

may comprise at least one ring heteroatom rome‘itrogen, oxygen and sulphur, the ring itself
being optionally substituted by at least éﬁ@ subéﬁtuent}Nfelecl%d from Ci-C6alkyl, C1-C6alkoxy (each
of which may be optionally substituted bygt least one substituent selected from halogen, amino
(-NH2), hydroxyl and 15 trifluoromethyl), halogen, nitro, cyano, -NR9R10, carboxyl, hydroxyl,
C2-Cé6alkemibre@3-C6cycloalkyl, Cl-C6alkoxycarbonyl, Cl-C6alkylcarbonyl, Cl-C6alkylcarbonylamino,
(I(I?gNgzelrlgﬁQE nd -SO2NR1laR12a: m is qél or 2: nis0,1or2; 20
[ St n

phenylcarbonyl, (9 "rCléC_‘t(Siglgylm-%_ e NETOSTOMatic s comprsing at 1easCone rin
R2 represents a Cl- a‘fﬁy’llgroup optionally st u]iecf%y At least one substitlient selected from
halogén, Hyaeosxatioan &Eb@&ﬁkquitﬁ@mmmﬂsﬂwm@m, tlhaln'ggrbeingrtﬁpxﬁrmﬂgth;bsﬂﬁmgdpresents
¢ e LS A s e R R R oen,
Cl-C6alkylo@ @8 kabsti(emdbyfandeicit onapwistituent selected from halogen, amino (-NH,),
hydroxyl and trifluoromethyl), halogen, nitro, cyano, -NR’R®, carboxyl, hydroxyl,
C,-Cealkenyl, C3-Cecycloalkyl, Ci-Cgalkoxycarbonyl, C;-Cealkylcarbonyl,
10  C;-Cgalkylcarbonylamino, phenylcarbonyl, -S(O),,C;-Csalkyl, —C(O)NR7R8, —SOZNRT“RS"‘,
and an unsaturated 5- to 6-membered ring which may comprise at least one ring heteroatom
selected from nitrogen, oxygen and sulphur, the ring itself being optionally substituted by at
least one substituent selected from C;-Cgalkyl, C;-Cealkoxy (each of which may be optionally
substituted by at least one substituent selected from halogen, amino (-NH»), hydroxyl and
15  trifluoromethyl), halogen, nitro, cyano, —NR9R10, carboxyl, hydroxyl, C,-Cgalkenyl,
C;-Cecycloalkyl, C-Cealkoxycarbonyl, C-Cgalkylcarbonyl, C-Cgalkylcarbonylamino,
phenylcarbonyl, -S(0),C;-Csalkyl, -C(O)NR''R'? and -SO,NR'"*R'**,;
misO0,1or?2;
nis0,1or2;
20 R’ represents a C;-Csalkyl group optionally substituted by at least one substituent
selected from halogen, hydroxyl and C;-Csalkoxy;
R? represents hydrogen, halogen or trifluoromethyl;
R* represents a S-membered heteroaromatic ring comprising at least one ring
heteroatom selected from nitrogen, oxygen and sulphur, the ring being optionally substituted
25 by at least one substituent selected from C;-Cgalkyl, C;-Cgalkoxy (each of which may be
optionally substituted by at least one substituent selected from halogen, amino (-NH,),
hydroxyl and trifluoromethyl), halogen, nitro, cyano, -NR"R", carboxyl, hydroxyl,
C,-Cgalkenyl, C3-Ceeycloalkyl, Ci-C4alkoxycarbonyl, C;-Cjalkylcarbonyl,
C,-Cjalkylcarbonylamino, phenylcarbonyl, -S(0),C;-Caalkyl, -C(O)NR'"’R'® and
30 -SO,NR'™R'™



optionally substituted by at least one substituent selected from halogen, amino (-NH2), hydroxyl and
trifluoromethyl), halogen, nitro, cyan, -NR13R14, carboxyl, hydroxyl, C2-C6alkenyl2€2-pi83@oalkyl,
Cl-C4alkoxycarbonyl, CI-C4alkylcarbonyl, CI-C4alkylcarbonylamino, phenylcarbonyl,
-S(O)PC1-C4alkyl, -C(O)NR15R16 and 30 -SO2NR15aR16a; 24 April 2006 pis0,1or2; R5 and R6
each independently represent hydrogen, Ci-C4alkyl or C3-C6cycloalkyl, or R5 and R6 together with
the nitrogen atonpti whiclh they are attached form a 4- to 6-membered saturated heterocycle; 5 R7
and R8 each ind ently represent hydrogen, Cl-C4alkyl or C3 lkyl, or R7 an
Wi et

together with the it%%e%m W‘?W%ﬁ%%@ﬁgﬂ)ﬁ?ﬂn%g‘?@@oﬂ% verdg ealcy ?‘é%

heterocyclr? Ridaitidseheanhtinde pencentinsapresantnydrpgrnattckedialigmar £3C6cycloalkyl, or
R7a and Rﬁs' to %ther with the rE)ig%Qen tom to which they are attached form a 4- to 10 6-membered
saturated Ret éﬁ%‘ L34 SRYaiRd RABTRS¥E %dependently represent hydrogen, Cl-C4alkyl or

C3-C6Bceycloalkyl, Rt aR9RhehRild depatheityitethe st iogeogionn towiighdhey-axe attaghed dorm a 4-
to 6-membhered saturated heterocycle; R11 and R12 each independently represent hydrogen,
-Gty oy e TSI DEA o o B AR A 3 O S S e AT A o e 18 wich ey are
attached fermeandeied Gaiteisbeiadrsafulated heterocycle; Rica and Rita each independently represent
hydrogen, CI-C43alkyl or, C3;C6cycloalkyl, or Rlla and RI2a together with the njtrogen atgm to which
thoy ave attachecNorHitis (0 IR A G SR ol SO S o P QAR o
independeRtarepRéSanitidroghnhChiG4atkyitonG3-@bickclasiiyt aradied fnth R 14 together with the
nitro%Sdn atom to Whi%h the aéjbattacheg form a 4- to 6-membered saturated heterocycle; R15 and
il

R16 bach fhOSpERaEhigry SHeRSFSgen, Cl-Caalkyl or C3-Céeycloalkyl, or R15 and R16 together
with the nitrogen Riandt® Whiah tineyperelaithchgetermig drote 2506-Melkered salsated kgtasocycle;

e R RN A RSP Gl oo o isa
6-membered saturated heterocycle;

R" and R" each independently represent hydrogen, C;-Csalkyl or C3-Cecycloalkyl, or

15 R'"andR"™ 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;-Cgcycloalkyl,
or R"'* and R'* together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle;

20 R'? and R™ each independently represent hydrogen, C;-Csalkyl or Cs-Cecycloalkyl, 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;-Csalkyl or C3-Cecycloalkyl, or
R" and R'® together with the nitrogen atom to which they are attached form a 4- to

25  6-membered saturated heterocycle; and

R" and R'® each independently represent hydrogen, C;-Caalkyl 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.

30 In the context of the present specification, unless otherwise indicated, an alkyl
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 R14, or R and R16, or R and R represent a saturated heterocycle, it should be



6-membered saturated heterocycle; or a pharmaceutically acceptable salt or solvate thereof. 30 In the
context of the present specification, unless otherwise indicated, an alkyl substituen24rapipl @086 alkyl
moiety in a substituent group may be linear or branched. When RS and R6, or R 7 and Rs, or R7a
and R$a, or R9 and R10, or RIl and R12, or Rlla and R12a, or R13 and R14, or R15 and R16, or
R15a and R16a represent a saturated heterocycle, it should be 24 April 2006 understood that the only

heteroatorinpkeseotisthensitpgareiomnde plRighRShadiR6gar RimasdvRsh@ Rid RhHRRA, or R9
and R10, or R" and R7, or Rl and Rlza, of,R13 and R14, or Rl5, a g R16, or R15' ang, R16,,are

attached. A'thR d&FiRiticORR1HRhifidbe Hofed dRheClRsathdid 59 R6- 8ﬁl¥|ng may

have alicyalia &' @rarraticapaoRErties ahkamplasoiicEhiGoalkyR 'andheilCsalkylednaludremethyl, ethyl,
isopropyl and tbutyl Exa es of "@CGalkox carban bcyl" include methoxycarbonyl, ethoxycarbonyl, n-
and t-buto¥y MBI e % 11@613% §7vea Y AR Bfér?ﬁethoxy, ethoxy and

propozy. ExamplesahpeiidalkylCaahgny@miro; malugle’ iaemamﬂahgpe&amld@omgymmonylammo
Examples of "S mC| 6a yI" |nm| 0 to,2. de methylthig, 10 ethylthio, ylsulphinyl,
AT e el N T M R
acetyl. Examplasiafx '}@&&ﬁ@dkmﬁhpres\dﬂyclﬂlmlaﬁ@ 1ap@ﬂ€ﬂ@haﬂét&mpiﬁ51ﬁxﬂ ‘aRoeycloalkyl” are
cyclopropyl, cyclo and Ioh l.A"5- or6- dhetero romatic ring comprising at least
one ing MELTSREH K SRR A PBIEoh dgb ky Ger RA SH a y HESA BECt Sbmati
monocycharrmopmﬁgmlm& EkﬁlquHmeOTS(\(D)QE ACladstionaissmhatisroatoMseleetatdighhiifrogen,
oxyg hur, ses lel | n linked. Suitably a
o oF . bR Wb T FER T SRR D] ST e G etren from
mtrogen owgegnMSthhylr" mcmdwkyilopmdﬁzmwamoﬂamb«hmysaﬁo% ek epytazireyiQ,
pyridazinyl, pyrimidi ort rigy imjdazolyl, isoxa , pyrazolyl, furyl,
pyrazinyl, p HD Z(ﬁlyﬁ/ Bﬁg?/ Midingy T‘me/Frof{/ c?f%t ie Fﬁ\lkyuns gte%r(gjyoé'-%ﬁé)mlbeir Jrlng which

may comp&g&&cmbbqast one ring heteroatom selected from nitrogen, oxygen and sulphur" is a fully or

partially unsatura ed mogoc m})c r| ontalnlng[ .5 or 6 atoms o t|o aII of which at least one is a

8 ere eteroarom r1n mprls one r1 heteroatom
heteroatom 25 se e from i rogen, oxygen an may, uhléss tvérvise

specifted, bdecathiGonnititsggerolingead aﬁhﬂlﬂbhuﬂhls larfszlmgumi&mhﬁated Gurmembearech oing livhicly may
containing 5 or 6 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- or 6-membered heteroaromatic ring comprising at least one ring heteroatom selected from
nitrogen, oxygen and sulphur” is pyridyl, imidazolyl, isoxazolyl, pyrazolyl, furyl, pyrazinyl,
20  pyridazinyl, pyrimidinyl, pyrrolyl or thienyl; said pyridyl, imidazolyl, isoxazolyl, pyrazolyl,
furyl, pyrazinyl, pyridazinyl, pyrimidinyl, 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

25  selected from nitrogen, oxygen and sulphur, and which may, unless otherwise specified, be
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

30  from nitrogen, oxygen and sulphur” is a fully unsaturated, aromatic monocyclic ring
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-



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 heteroatoy sepedt2d0@E0 from
nitrogen, oxygen and sulphur” is a fully unsaturated, aromatic monocyclic ring 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 24 April 2006 membered

heteroaromgiighting GerbRrsHithat leastonprisighatergaiam selesteddiam qilsogatréxygen and
sulphur" is pyrazolyl. R1 represents an optlonall substituted 5- or 6-membered heteroaromatic ring

compr|S|n@ﬁ?qg%toﬁg%ﬂ]ﬂé{@l’gﬁfoﬁﬁ PYEZ8I¥&, two, three or four ring heteroatoms 5 independently)

selected from nitieben, oxygen; léng%lﬁéaﬁw%s 8f BefrropLamatic Mg ingludg hieny! (e.9.
3-thienyl), pyrazolyl (e.g. 4-pyrazolyl), isoxazolyl (e.g. 5-isoxazolyl), thiadiazolyl, pyrrolyl (e.qg.

2-pyrrolyl) cBmpriyl{2aokdsfwianyhyg tiazolbnitiazobiieteiazolyde lmlﬂaﬂrqmlg(ﬁegeréamiﬂ@zolyl)

pyrazinyl (e rid zmyl ridazin r|m or rimidinyl) and
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rlngw ich Ay SOMsE %%teeélétgé%lgrlnglﬁ%P&oa n“( (6.3, One., twe at ot ent. .

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’ R6, carboxyl, hydroxyl, C,-Cs, particularly
C,-C,alkenyl (such as ethenyl), Cs3-Cecycloalkyl (cyclopropyl, cyclobutyl, cyclopentyl and

20  cyclohexyl), C;-Cg, particularly C;-Casalkoxycarbonyl (such as methoxycarbonyl or
ethoxycarbonyl), C;-Cs, particularly C;-Cjalkylcarbonyl (such as methylcarbonyl,
ethylcarbonyl, n-propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl, n-pentylcarbonyl or
n-hexylcarbonyl), C;-Cg, particularly C;-Csalkylcarbonylamino (such as
methylcarbonylamino or ethylcarbonylamino), phenylcarbonyl, -S(O),,C;-Ce, particularly

25  C;-Csalkyl, —C(O)NR7R8, —SOZNR7aR8a, and an optionally substituted unsaturated 5- to
6-membered ring which may comprise at least one ring heteroatom (e.g. one, two, three or
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-

30  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
(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 ring heteroatoms independently) selected from nitrogen, oxygen and sulphur. Examples of the
unsaturated 5- to 6-membered ring include phenyl, cylopentenyl, cyclohexenyl, thigdyAeif28ahienyl),
pyrazolyl (e.g. 4-pyrazolyl), isoxazolyl (e.g. 5 30 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 (e.g. 3-pyridazinyl), pyrimidinyl (e.g. 4- or 5-pyrimidinyl) and pyridyl (2-, 3- or

4-pyridyl). faiestngifmaits isad fea pignaliesub stivuwiad, uy, apdaasiione CLostikents(RIgaonrtivg, three
or 24 April 2006 four substituents inol}eﬁpt)te ?%e#gg) selected from C1-C6, Particularly Cl-C4alkyl (such as

methyl, etfY nPERRYSSIYSRY: A ¥ s IRt Renely fyidiecs, particularly
Cl-C4alkoyyirfssihrBSTNEthokyx £1REXY af REERSXY cthBXKOKYpiFb-DL Xt 0 REEROKMIOK 11-hexoxy)

(each of the C1-C6alkyl and C1-C6alko s%bs ituent graups being 5 optionally substityted by at least
o ST AR DA Ll et e S S ISEIS 0P B (e
as flugrinegmidarng Qneniine ®bioginek: amirabskyicmxyl anghélifluoraretby olialoggnusich as
fluorine, chlorine,é)ro ine.or io 'nee%, nitfro, cyang, -NR9R10, carboxyl, hydroxyl, gZ- 6, particularly
o Caai RGPPSR AR GG, Tk BT ] F S i ST B SRS ST A Eyctoheny,
CI-C6, partigttaxlyl adGHOdalsmxyeanhamydsuchasantdthoxycatonyt osrethixycaihdny)) nihCo,
Particularly CI-C g%jgarbo dlﬁs ch as eégg:carbon l, e h;&caéb [, n-pro ylcagﬁ)on ,
ik TN T el e T e e R R
Cl-C4alkylcarogpnyiraling (spdbprspyietydioainohyiaripencyl ety oailbheyianinel,, paivydeathonyl,
-S(0)'C1-C6, ticularlg&Cl- 4a|ligl, -C%C%?NRllElZ@nd \@OZN Ilgﬂ%{'ﬁ%él Particulﬁr%{alues of
variable grolp< RS HEIWS (YRR AL sy BV s SRS RO riatd il LY B the
definitionsCelalmik gic eitnhiodieeniadeiddeddaeseinbaford @i bbaydi najiepylic @bengtmbodiment of the
invention, R1 represents a 5- or 6-membered heteroaromatic ring comprisi e or two.ri
heteroato RS RIRUEAIIBH APLA S LG T T o b A SRRy L st AU et
one substi@edidkridciesbirgdamTiicGoatkyds Gle@idkbonyhalageos; eiisdcayanyHdRb&6, carboxyl,
hydroxyl, C2-CGalkenyl, C3- e% cloalkyl,. Céig koxycarbo &%@ﬁg& Ic rg%m 12a
Cl-C6alkyIRaT Qﬁ:}% §Pnl)|{xlo,_ pi18 gb’?&@gﬁcq { ?ﬁg‘a@%ﬁkﬁ% ) Yélscf_- 7%Rla, and an
unsatdrated 6-méminerda nayevhithariadle gooupd secand slhgwittogary diesnthehéng dbelhéreing
optionally substiuted i ot leat 25 e ubstient sslectp rom ChGoal, ClhEGalkoy. halogen,
nitro, cyana, -
hereinafter.
In one 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
20  being optionally substituted by at least one substituent selected from C;-Cgalkyl, C;-Csalkoxy,
halogen, nitro, cyano, NR’ R6, carboxyl, hydroxyl, C,-Cgalkenyl, C3-Cecycloalkyl,
C,-Cgalkoxycarbonyl, C;-Cgalkylcarbonyl, C;-Cgalkylcarbonylamino, phenylcarbonyl,
-S(0)mC;-Coalkyl, —C(O)NR7R8, —SOzNRT“RSa, and an unsaturated 6-membered ring which
may comprise one ring nitrogen atom, the ring itself being optionally substituted by at least
25  one substituent selected from C;-Cgalkyl, C;-Cgalkoxy, halogen, nitro, cyano, —NR9R10,
carboxyl, hydroxyl, C,-Cgalkenyl, C3-Cecycloalkyl, Ci-Cgalkoxycarbonyl,
C,-Cealkylcarbonyl, C;-Cealkylcarbonylamino, phenylcarbonyl, -S(0O),C;-Csalkyl,
-C(O)NR''R"? and -SO,NR'"*R"*,
In a further embodiment of the invention, R! represents a 5- or 6-membered
30  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

C-Csalkyl, C;-Cgalkoxy, halogen, phenyl and pyridyl, each of the phenyl and pyridyl



carboxyl, hydroxyl, C2-C6alkenyl, C3-C6cycloalkyl, Cl-C6alkoxycarbonyl, Cl-C6alkylcarbonyl,
Cl-C6alkylcarbonylamino, phenylcarbonyl, -S(O)"C1-C6alkyl, -C(O)NR11R12 and -BOYNiR20&RI2a In
a further embodiment of the invention, R1 represents a 5- or 6-membered 30 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 CI-C6alkyl, CI-C6alkoxy, halogen, phenyl and

pyridyl, eaglbetfiiephrenyk arel Pyeidyl ot bl 2806 Rubstibyent graups iseitinringelet@aattym
substituted by at least one substituent selected from Ci-Cbalkyl, Ci-Cbalkoxy and halogen. In an
additional Ssped! k%p?é%@%‘?ﬁ@d’@‘ d BplgSHmbered heteroaromatic ring comprising at least one ring

heteroatom selediegrfraintiiEeneP- xRy espanansulphus: hebndefbainerepianallyraubstituted by at
least one substituent selected fram CI-C6alkyl, %-CG Igog (each of which may be o tio}?ally
substituted By R RS R SO it At S AR A SR e h S T R a0 GEYECE (B NHPRIL; the rmg

Cl-C6alkoxgsspriyhandsabstngaiusatad das tofe sidsbesadsdinged ich aaC camprise-atdaastyone
ring heteroatom selected from nitrogen and oxygen, the ring itself heing optionally substituted by at
least one é%ciﬂ?ge 1§EIgﬁ%@q%gﬁﬁ@'ﬂkw}%ﬁ@y@éé‘ﬁ?&%%@f%ﬁg\ﬁﬂ%Eﬁ{%ﬁtgvg%g%ptionalIy

substitutechijrat yashkresubstiineristiecteglfiomdaatogen hiteiageranded @ oo whesaibdrd and

R both hyd R7 and Rstogether.with the nijt tom to which th ttached f
4 0 6-melBe VAt Lo A MR RO STLOR HIB RS A OR A BeP A apra o ity he

imidazolyl risgxaztipkipy @yl d S dusyikupd d3iaylemiridazioyitipyimidiaye piisalyd oCtaigpyl; said
pyridyl, imidazolyl, isoxazpl razolyl, furyl, pyrazin yridazinyl, pyrimidinyl, pyrrolyl and thienyl
peing optofy ab etk by B urs e B A e B ah R Moy -Efeed
hydroxymetbi, ietaxyhdblano abdayamcarhariayk medvkyeasbony)diogeokdiR ydcRfbonyl, phenyl
and pyridyl; said phenyl or pyridyl being optjonally 20 substituted by at Jeast one substjtuent selected
from meth ST RER g AT Sy o LSS B e SR A Bl m 2
further addititeradyaspect R1 represents pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 2-methoxypyrid-5-yl,

2 cremomr AR S IR AR S R RS, i,

imiddzol-5fytyB-pyeihiylidopgd dhbingll, pyrimidinyl, pyrrolyl or thienyl; said pyridyl, imidazolyl,
isoxazolyl, pyrazolyl, furyl, pyrazinyl, pyridazinyl, pyrimidinyl, pyrrolyl and thienyl being
optionally substituted by at least one substituent selected from methyl, isopropyl,
hydroxymethyl, methoxy, chloro, bromo, carbamoyl, methoxycarbony],
pyrrolidin-1-ylcarbonyl, phenyl and pyridyl; said phenyl or pyridyl being optionally

20  substituted by at least one substituent selected from methyl, trifluoromethyl, methoxy, ethoxy,
trifluoromethoxy, fluoro, chloro, bromo and cyano.

In a further additional aspect R represents 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,

25  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,
3-(hydroxymethyl)isoxazol-5-yl, 3-carbamoylisoxazol-5-yl,
3-(pyrrolidin-1-ylcarbonyl)isoxazol-5-yl, 3-phenylisoxazol-5-yl, 3-(pyrid-2-yl)isoxazol-5-yl,
3-(2-methoxypyrid-3-yl)isoxazol-5-yl, 3-(2-methoxyphenyl)isoxazol-5-yl,

30  3-(3-methoxyphenyl)isoxazol-5-yl, 3-(2-ethoxyphenyl)isoxazol-5-yl,
3-(2-trifluoromethylphenyl)isoxazol-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,



5-methylisoxazol-3-yl, 3-isopropylisoxazol-5-yl, 3-methoxycarbonylisoxazol-5-yl,
3-(hydroxymethyl)isoxazol-5-yl, 3-carbamoylisoxazol-5-yl, 3-(pyrrolidin-1-ylcarbonyPdsaysaabbéyl,
3-phenylisoxazol-5-yl, 3-(pyrid-2-yl)isoxazol-5-yl, 3-(2-methoxypyrid-3-yl)isoxazol-5-yl,
3-(2-methoxyphenyl)isoxazol-5-yl, 30 3-(3-methoxyphenyl)isoxazol-5-yl,
3-(2-ethoxyphenyl)isoxazol-5-yl, 3-(2-trifluoromethylphenyl)isoxazol-5-yl,
3-(2-trifluoormenoxypbanyisoxard:-rys- de(@yghyeranhery isoxazoka=gLyl, 5-methylfur-2-yl,
3-(2-bromophenyl)isoxazol-5-yl, 3-(2-methylphenyl)isoxazol-5-yl, 3-(2-fluorophenyl)isoxazol-5-yl, 24
April 2006R¥r(32-‘&7%?¥$p%é‘?ﬁ9%¥§8§2%%‘?3§:%5: Eyﬂgﬁﬁw%ﬁzB}ﬂf-W%‘r‘lz‘lkl fﬂﬂﬁ ﬁ??ﬁi@%ﬁ%ﬁﬂ- -yl,
pyrazin-2-yhiehBathylpyrazin-5-yl, pyridazin-3-yl, pyrimidin-4-yl, 1-methylpyrrol-2-yl and thien-3-yl. R2
represents a Ci-C4alkyl group (suc ethyl, ethyl, n-propyl, isopropyl, n-putyl, 5 isobytyl or
tert-buty) optiondiy EUTSSHHITAH 5 AR SHE UL o B R s BFors b uents
indepsndeirtiyhselaciad biam ) hgagetl(esgbitiatider chl dsine oheauberanivdineinfydrexyranor
Cl-C3alko %e. methoxy, thoxgsl?ﬂsén-gotpg i/é Irhcine embodjment of the invegtion., R2 represents
CH2 or (CEZJZ2M9R 4 ek BIERTH hi¥ 5?3 Beheloge (8 r&?&ﬁ%‘. 10 AiY a4titSnal
embodimeiatiR2)r ¢ trsentamaatihyl; st yarceprogitb R3dibpresantis prdpogen, halogen (e.g. fluorine,
chlorine, bromine or iodine) qr trifluoromethyl. In o @embodim%f t?é\ﬁg ention, R3 represents

%
chlorine or bromite®™h tgh HeAT RS r%eféﬁgn‘ﬁ%/ &h %ﬂ'ogen. 15 In an additional
embodiment R3 ieprésehés hytoagasnchiorpesbisna R4, iigiagents an optionally substituted

5-membered heteroaromatic ri omprising at least one ring. heteroatom (e.q. one, two, three or four
g Aeroatome T BORTHHHY LSS i AT gah e BRY Eamples of rmas
include thienyl (eRy. r@itbieiylhydyoazolHale g:ndpyrdzoiihc ishkanuly bfergins-isaxdirlyl)y; thiadiazolyl,
pyrrolyl 20 rrolyl), furanyl (2- or 3-furanyl), thiazolyl, triazolyl, tetrazolyl, imidazolyl (e.qg.

. 2-
4-imidazo|¢§?%ﬁ8‘%¥%¥mbered heteroaromatic ring in R4 is optionally substituted by at least one

substituent (e.g. dmenéwa Hbdaacnt fduhsubstiftient® Indppeactentijraelecteafitm. C1-C6, particularly
Cl-Caalkyl (such ps eV Sk BI0 R 1 SORIORY AR JP AR,

15 In an additional embodiment R’ represents hydrogen, chloro or bromo.

R’ represents an optionally substituted 5-membered heteroaromatic ring comprising at
least one ring heteroatom (e.g. one, two, three or four ring heteroatoms independently)
selected from nitrogen, oxygen and sulphur. Examples of rings include thienyl (e.g.
3-thienyl), pyrazolyl (e.g. 4-pyrazolyl), isoxazolyl (e.g. 5-isoxazolyl), thiadiazolyl, pyrrolyl

20  (e.g.2-pyrrolyl), furanyl (2- or 3-furanyl), thiazolyl, triazolyl, tetrazolyl, imidazolyl (e.g.
4-imidazolyl).

The 5-membered heteroaromatic ring in R* is optionally substituted by at least one
substituent (e.g. one, two, three or four substituents independently) selected from C;-Cs,
particularly C;-Csalkyl (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

25  tert-butyl, n-pentyl or n-hexyl), C;-Cg, particularly C;-Cjalkoxy (such as methoxy, ethoxy,
n-propoxy, n-butoxy, tert-butoxy, n-pentoxy or n-hexoxy) (each of the C;-Cgalkyl 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,

30  chlorine, bromine or iodine), nitro, cyano, —NR13R14, carboxyl, hydroxyl, C,-Cg, particularly
C,-C,alkenyl (such as ethenyl), Cs3-Cecycloalkyl (cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl), C;-C4, particularly C;-Csalkoxycarbonyl (such as methoxycarbonyl or
ethoxycarbonyl), C;-Cy, particularly C;-Csalkylcarbonyl (such as methylcarbonyl,



25 tert-butyl, n-pentyl or n-hexyl), C1-C6, particularly Cl-C4alkoxy (such as methoxy, ethoxy,
n-propoxy, n-butoxy, tert-butoxy, n-pentoxy or n-hexoxy) (each of the Ci-C6alkyl an@4 GlpGb2adKoxy
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, 30 chlorine, bromine or iodine), nitro,

cyano, -NRi3R b @shaxpopyidiovyhyC 6 opadicblany oEr-Gudalkabyh(sych as, ephanylarly
C3-Cécycloalkyl (cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), C|-C4, particularly
CI-C3aIko>SQyég|};B EEP&P/ DHBHELY A RS I6H R SRS REaN YAl R Arly

Cl-C3alkylgashprytitsneh asogthytcapaemy 24 Apri 2008, ethyioarRORYT, arpropysariirt,
isopropylcarbony] or n-butylcarbonyl), C1-C4, Particularly Ci-C3alkylcarbonylamino (such as
methylcarbonylamfif8%f Hﬁ?BbﬂbFBFrﬁ%%‘}“Bﬂe IERETRIE 3 ffﬁd\z{, P Citalkyl,

-C(O)BR1b6priang: 30 sNRbaaIadcko Ao espleotiineomoditieziivantiony R4, pres e ks iy

5-membered heteroaromatic ring 5 comprising one or two ring.heterogtoms selected from nitrogen
and oy e PR T DAL B S AP EF U Gy s8N -y,
Cl-C6alkoxylopatogar, nijemocyliR *R R 13dokytaiboxdy h Yok GRACO alkenydloaBsT6cycloalkyl,
Cl-C4alkoxycarbonyl, Cl-C4alky|carbonyl, ClI-C4alkylcarbonylaming, phenylcarbonyl,

sty oA e IS ek R e T ——
R4 represesitd GrOamiyered DgrerORSMaticSryROMRIfising two ring nitrogen atoms, the ring being
optiopally substituted by at least gne substituent selected from CI-C6alkyl, Cl-C6alkoxy, halogen and
o ioaliot T A LD A R S e e B8 T B S A g
comprisingiag leasp s gingonétgroaiogerselecie dif emgnikogesptibeating isigtepiignallyastwne
substituted Qy at least pne substituent selected from Cl-C6alkyl and, C3-C6cycloalkyl. In an additional
furtner emBOTIMSTY RERBIALRG BoraTbI s AT e CRUALRy SCseTHAB Ly at loast one
substituent selecladiraddimeatiyneibyinisopRopyhresapyla thutyhbend tyctopeapyhtinranother further

embodiment R4.represents 5-meth razol-3-yl, 20 5-ethylpyrazol-3:yl, 5-isopropylpyrazol-3-yl,
o propyipy PRSP & LBSTRy BT AN SRS TS rse i s AT R Ry

indepéndenthygtieped dgnitiyakogens Gkiddepaxtiiectat it &oh C2&lkyikiduchl @s eghidaidyiyl, n-propyl,

isopropyl, n-bUtleniSa%bal{itéGtS)rn%q qﬁ?tlljlte}/rl)er%r‘t)(c):cﬁ-rge%?)ﬁ"(%{eill)glsents pyrazolyl, the ring being optionally
substituted by at least one substituent selected from methyl, ethyl, isopropyl, propyl, z-butyl
and cyclopropyl.

In another further embodiment R* represents 5-methylpyrazol-3-yl,

20  5-ethylpyrazol-3-yl, 5-isopropylpyrazol-3-yl, 5-propylpyrazol-3-yl, 5-¢-butylpyrazol-3-yl and
5-cyclopropylpyrazol-3-yl.

R’ and R® each independently represent hydrogen, C;-C, particularly C;-Caalkyl (such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or zert-butyl) or C3-Cecycloalkyl
(cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R’ and R° together with the

25  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;-Cy4, particularly C;-C,alkyl (such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or zert-butyl) or C3-Cecycloalkyl
(cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R” and R® together with the

30 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;-C,alkyl
(such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or fert-butyl) or C3-Cecycloalkyl



(cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R5 and R6 together with the 25 nitrogen atom
to which they are attached form a 4- to 6-membered saturated heterocycle (such a24pupalidvgs or
piperidinyl). R7 and Rs each independently represent hydrogen, CI-C4, particularly CI-C2alkyl (such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3-C6cycloalkyl (cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl), or R7 and Rs together with the 30 nitrogen atom to which they

are attached,fasprap i tg/@dns\embeyed,ls@tqna@ted &ﬁtemmje&sgm@m@wmwﬁmtﬂeridinyI) R7a
and Rsa each independently. r present h drogen, CI-C4, particularly CI-C2alkyl (such as methyl
ethyl, n-prOBRSRLBYBYP WHERANSYGBE tf‘brlﬂt)ft) ort‘(\,é W&FSQIWI%G PR IOBECEy NS ropyl

cyclobutylagWﬁpﬁﬂtyym@@y@mﬁ@qyj) or R7a and Rsa together with the nltrogen atom to which they
are attached form a 4- t ,@ memb red saturated heterocycle (s S pyrrol idinyl). R9
e R10 oach oA B ATSBHh GR EC i ety U (SO oy
eth)I/I , - pr(tm;dlzI SOPEIRYI, amtﬁgm#gi?rwiwh ﬂé @&ﬁ@tﬁﬁ@aﬂbﬂq@yﬁt@#tﬂgyypﬁy&l@buwl
cyclopenty c or R9 a together wit atom to whic tey are
cvached 1S BORS R LB S A H ST e Gy R oI RSREF B iyt R11 and
R12 each mdegﬁﬂﬁi@Bilxbrez[hteBelﬁEWWWeQ Féeth Particdlannbir&Raliohka (Ruahagrmeiivh, ethyl,

n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3-C6cycloalkyl (cyclopropyl, cyclobutyl,
cyclopentﬁ aWdPg ﬁ?{,@%ﬁ”@f@ gnd R12 together with the nitrogen atom to which they are

attached form a %lﬂmﬁdrﬂéﬁdaehadc&@&méﬁdytmeyclgfﬂwgéh SRV rphﬂiﬂulaﬂryrrma@wmtb Rlla

and inde rese h dr C rtic arI I 1 ethyl,
il SRR RN R e S T e S ST S
cyclopent;(lcaalszxy@ipheyyl);bnt;ll{k@ral&p@hﬁzlﬁ@dt@gﬁdmxwmmllmtr@géhtagemeto\mmdibthey are
e S S P e R RSB B R e
n-propyl, iaspsopylidipLidylpisebdiyyior tert- butyl) or CS -Cé6eycloalkyl (cyclopropyl, cyclobutyl,
opoper e e S S SR e AT RPN
15  (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3;-Cecycloalkyl
(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;-C4, particularly C;-C,alkyl
20  (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or C3;-Cecycloalkyl
(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'C each independently represent hydrogen, C;-C4, particularly C;-C,alkyl
25  (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl) or Cs;-Cecycloalkyl
(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;-C, particularly C;-Csalkyl
30  (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 pyrrolidinyl or piperidinyl).



as pyrrolidinyl or piperidinyl). R15 and R16 each independently represent hydrogen, CI-C4, particularly
C1-C2alkyl 25 (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-budg)Agrril 2006
C3-Cécycloalkyl (cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R15 and R16 together with
the nitrogen atom to which they are attached form a 4- to 6-membered saturated heterocycle (such

as pyrrolidinyl or piperidinyl). R15a and R16a each independently represent hydrogen, CI-C4,

Particularly C1-CRalkydniddsuehtas methybreiby] tieierapyovsent apyibgeduftybrigeuaid of tert-butyl) or
C3-Cécyclpalkyl clopropyl, cyclobutyl, cyclopentyl and cyclohexyl), or R15a and R16a together with
the nitrog& 38 iW}ﬂéﬁ%ﬁ@ﬁ%}&lﬁ#ﬁcﬁ@&ﬁw&%ﬁst%-?ﬂb%é%@%%@d& sterocycle (such

as pyrrolidinyl or Ripepgtiss)s 2% Anrd-aRotbkrarembacdiment ahtheoinpestipnoibeiawopiayided a
subset of compounds of formula (:%iﬁ?é]d harmaceutic IIy.accbeptabIe salti}and solvae?ﬁ1 thereof, in
which: R1 FESTRRIHES SFISCISHATHR Pkt HELRSARD At e R RSIRR NG B RSy
hetergatomaselgeiabddrionmitgandanchorygenlkhe prgdyeingdopinnabysohatiuiaddnyitat Byleast one
substituent selected from Ci-C3alkyl, pyridyl, and phenyl optionally substituted by methoxy; R2
representsnhe%%,yz'alkyl group; R3 represents chlorine or bromine; and R4 represents pyrazolyl
substituted by at Icaspenemssbit@natiselgrieg; from Ci-C4alkyl 10 and cyclopropyl. In a further aspect
of the invention, there is rovicind a compound of formula () (as depicted above) wherein: R1
represents a 5- o GEE%?ﬁ%FeC é‘t‘é"ré’gﬁ%ﬂ%ﬂ]@ YiNg comprising at least one ring heteroatom selected
from nitrogen, oxRgespandssipiurothestibgineingboplionatystbssittitecht kolbytat faast©pe,aubstituent
selected from Ci-C6alkyl, C1-C6alkoxy (each of which may be optionally substituted by at least one
subsii uenfugé@' SH'HB " hydroxyl), halogen, -C(O)NR7Rs, Ci-C6alkoxycarbonyl, and an unsaturated
5- to 6-memberedhrinfymiuchspeay of diapiilsah adbie dstrone piogidelaroaiguusel e teadrdm(hittegen and
oxygen, th ring%isig If bein ogr)]tipnally substituted by at least one substituent selected from
g e

C1-Céalky N oui ¢h™0 of which may be optionally substituted by at least one substituent

selected from haRbspredeatogen ane- oyans:rediereinRananit Rageehpilihydidgan ondRhand Rs
together V\illte Jrrg)%tom selected from nitrogen, oxygen and sulphur, the ring being optionally substituted
15 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 hydroxyl), halogen,
—C(O)NR7R8, C,-Cgalkoxycarbonyl, and an unsaturated 5- to 6-membered ring which may
comprise 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;-Cealkoxy (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;-Csalkyl 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 C3-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-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,



nitrogen atom to which they are attached form a 4- to 6-membered saturated heterocycle; R2
represents a Ci-C4alkyl group; R3 represents hydrogen or halogen; and 25 R4 repr2$eisla2006
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 C1-C6alkyl and
C3-Cécycloalkyl; or a pharmaceutically acceptable salt or solvate thereof. In an additional aspect of

the inventiﬁmat&mai@pmmmascgﬁmwﬁyﬁ&mmla@) %&ﬁﬂﬁ@i@tﬁd abgye) wherein: R1

represents pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 2- ethoxypyrld 5-yl yanopyrld -5-yl, 3-bromopyrid-5-yl,
i SRR i e i e SRR T R

6- methy|pW@ﬂﬁ)&h@ﬁsdﬁﬁlﬁmyLQYrBi@}?x‘lroHﬂlﬂvﬂﬂylZQﬂﬁ)ﬂﬂl}i@iﬁcﬂzéﬂﬂ y‘m[d@h@lrﬁﬂbxazol 5-yl,
3-methylisgxazol-5; yI 5-methyliso 3-yl SO yI| oxazol-5-y

3- methoxy% RINESEY )(/FS §{?§ﬁr h?é‘ﬂl@'ﬁ"gg 3’% jpexgrola: grbamoylisoxazol-S-yl,
3-(pyrsolid2- Mleaf@;omﬂbﬁmamt@ysi‘yipﬂqayheﬂmz}qih'émn)&myﬁuszyyl)isoxazo|-5-y|,
3-(2-methagxypyrjd-3-y))iso azol-5 ol-5-

meth o RS St 5 Bt OIS AR poarol-5-y,
3-(2-trif|uo&@eth]ahpk@nyi}i@my@mi;&mbxaz(ﬂ 5nﬂuetozrtethmypé1gﬂyls)dﬁ@xazelﬁ yl,

3-(2-chlor azo -bro oxa 0l-5- -methylphenyl)isoxazol-5-yl,
3-(2- quor(?g&rEgB%E g%éﬁ/x%z(& Lrﬁn é? %{9’ 1§0§5%/Z§]3 yIpyrazoI -4-yl, 10 fur-2-yl,
fur-3-yl, 5-Baettyitorophyvh yyikaziur-Fhy2- mezmymy@pzmlﬂﬁﬁ)ﬂomlﬂ&m $yhethylimidir¢144yﬂ
1-methylp yl.a thl esents eth rop l; R3 re res t§ hydrogen,
chlor ot B e P e RS o R pshoyraror 3o,
15 5- prop;ﬂwrﬁﬂ:bh&yﬂ S-ﬁftwlhyhpyzmbt-%dydﬁhdlﬁrﬁyey@propylpyrazol -3-yl; or a pharmaceutically
acceptable salt of, solvate thereo of compounds of the invention include:

m
5-Bromo-2-(3-me ngo%?g Sllget r}ﬂé&ah P i cﬁrﬂp *methyl-1H-pyrazol-3- ylamino)pyrimidine, 20
5-Chloro-2-(3- me‘ﬁyh@mmﬂ-l'ﬁygtmmmdhmm@) -Br(bameitiny|-1H-pyrazol-3-

R’ represents 5-methylpyrazol-3-yl, 5-ethylpyrazol-3-yl, 5-isopropylpyrazol-3-yl,
15  5-propylpyrazol-3-yl, 5-t-butylpyrazol-3-yl and 5-cyclopropylpyrazol-3-yl;
or a pharmaceutically acceptable salt or solvate thereof.
Examples of compounds of the invention include:
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine,
20 5-Chloro-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-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-1H-pyrazol-3-
25  ylamino)pyrimidine,
5-Chloro-2-(3-phenylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-[3-(2-methoxyphenyl)isoxazol-5-ylmethylamino]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine,
30 5-Chloro-2-[3-(2-methoxyphenyl)isoxazol-5-ylmethylamino]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine,
5-Chloro-2-(3-pyrid-2-ylisoxazol-5-ylmethylamino)-4-(5-methyl- 1 H-pyrazol-3-

ylamino)pyrimidine,



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- DH4-Aprd 2068 25
ylamino)pyrimidine, 5-Chloro-2-(3-phenylisoxazol-5-yImethylamino)-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrimidine, 5-Bromo-2-[3-(2-methoxyphenyl)isoxazol-5-yImethylamino]-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrimidine, 30
5-Chloro-2-[3-(2-sgivaxyphenyllisprageldaiorsiyiasmylnsymesielini- 1 H-pyrazol-3-
pyrazol-3-ylamjno)pyrimidine,

5-Chloro- 2RISR 01-5-yImethylamino)-4-(5-methyl-1H-pyrazol-3- ylamino)pyrimidine, 24
April 2006 5-Brom®gofiopisl-Aertishxazalod-ylmetaming))d (&-metiyd - Bypazolod-3-
ylamino)pyrimidine, 5-Brgmo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-tert-butyl-1H-pyrazol-3-
ylamino)py AL B BYEWBro-2-(3-methylisoxazol-5-yImethylamino)-4-(5-tert-butyl-1H-pyrazol-3-
ylamigo) pyrimidireChtBem3 2r@ineibylisoxszohitiimetiydamiid )t Guethy HLp Py @ zol-3-
ylamino)pyrimidine, 5-Brqmo-2-(2-fur-2-ylethylamino)-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine,
10 5-Brom¥}?§1(59)rﬂ¥ - ethylamino)-4-(5-tert-buty|-1H-pyrazol-3- ylamino)pyrimidine,
5-Chloro-2-(pyrids3Bytineiizy(3rietyliseie oIy tHypyiiano)-3-(glacmiyio) pypiynid i e3 -

5-Chloro-2-(pyrid-2-ylmethylamino)-4-(5-tert-butyl-1H-pyrazol-3- 15 ylamino)pyrimidine,
5-Bromo-2 }W)\?ﬁj}ﬁ’é amino)-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine,
5-Bromo-2-[2-(imfdBzahd-ylerhyh)aminohviahinogthyb Itk pylaral-gyrylamnolkpyiimjgdinanidine,
> B0 Py T 2 ey O R ity Y52 Bty TIPS gt ne
ylamino)pyrimidine,
5-Chloro-2-(pyrid-3-ylmethylamino)-4-(5-tert-butyl-1H-pyrazol-3-
ylamino)pyrimidine,
5-Chloro-2-(pyrid-2-ylmethylamino)-4-(5-tert-butyl-1 H-pyrazol-3-

15  ylamino)pyrimidine,
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-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine,

20 5-Chloro-2-[2-(pyrid-2-yl)ethylamino]-4-(5-methyl-1H-pyrazol-3-

ylamino)pyrimidine,
5-Bromo-2-[2-(pyrid-3-yl)ethylamino]-4-(5-methyl- 1 H-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.



20 5-Chloro-2-[2-(pyrid-2-yl)ethylamino]-4-(5-methyl-1H-pyrazol-3- ylamino)pyrimidine,
5-Bromo-2-[2-(pyrid-3-yl)ethylamino]-4-(5-methyl-1H-pyrazol-3-yamino)pyrimidine, 24 April 2006
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 compoundsRkHne itnkeniinf @ity SNl RrsaBIpies tepr8paddn b2a3bnFdudd. o1, 47,
48, 68, 70 and 79 qr pharmaceutically 30 acceptable salts and solvates of any one thereof. In another
aspect of é%%ﬁgcﬁ?,dﬁé‘r‘fﬁfb%1988&53&@%%1ﬁ?ﬁé(rﬂfﬁﬁpé?glgﬁ§il5?fesoéYatWet SPhrotdus
pharmaceybsgisacceptable salts and solvates of any one thereof. 24 April 2006 The present
invention fyrther provides a process for the preparation of a compound of formula (I) as defined
above, or g{ harfTAERLHAHRMRS Q%Q@&W%r solvate thereof, which comprises: (i) reacting a
compound of formula R3 ~N R\N I NLi 5 H (lzg3 wherein Li represents a leaving group (e.g. halogen or
sulphonyloxy such as methanesulphonyloxy or tofiengM-sulphonyloxy) and R3 and R4 are as defined
in formula (1), with a compound of formulga%H N-R? R1, wherein R1 and R2 are as defined in
formula (I); or 10 (ii) reacting a compound offigrmu 3>N'2 L2 N~N,RR' H (IV)

5 H (IT)

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

methanesulphonyloxy or toluene-4-sulphonyloxy) and R* and R* are as defined in formula (I),
with a compound of formula (III), HzN—RZ—RI, wherein R! and R? are as defined in formula
@); or

10 (i1)  reacting a compound of formula

3
R
N
| . x
L N~ N7 OR'
H (IV)

wherein L represents a leaving group (e.g. halogen or sulphonyloxy such as
methanesulphonyloxy or toluene-4-sulphonyloxy) and R', R? and R? are as defined in formula
(I), with a compound of formula (V), H2N—R4, wherein R* is as defined in formula (@); or

15 (ii1) reacting a compound of formula

H I
HNYN\RZ,R
NH
: (VD)
wherein R' and R? are as defined in formula (I), with a compound of formula
20
P
X
S
R3
HN._4
R vin

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

(I); or



wherein L2 represents a leaving group (e.g. halogen or sulphonyloxy such as methanesulphonyloxy
or toluene-4-sulphonyloxy) and R1, R2 and R3 are as defined in formula (1), with a ZompoL2eDof
formula (V), H2N-R4, wherein R4 is as defined in formula (1); or 15 (iii) reacting a compound of
formula NH2 (VI) wherein R1 and R2 are as defined in formula (I), with a compound of formula R20) 9
X R3S HN,R4 (VII) wherein X represents an oxygen atom and q is 1 or X represents a nitrogen atom
and q is 2,0 eaghdn20 iegrpendeanilipéefieagism Hi;chatklareumprchR3faoehiRdare as defined in
formula (1); or 24 April 2006 (iv) when R4 represents a substituted pyrazolyl, reacting a compound of
formula R3 R21 2 N NNR H (VIIl) wherein R24 re ents a Ci-C6alkyl or C3-C6cycloalkyl group and
R1, R2 and R3 are as defined in formula (I) with{ hydrazine; 5 and optionally after (i), (ii), (iii) or (iv)
carrying out one or more of the followirgy; con;\e@in comﬁgurpd obtained to a further compound
of the invention forming a pharmaceuti %ccepﬂgble syt or sBivate of the compound. Processes (i)
and (if) may conveniently be carri€l out as follows: a) in the presence of a suitable solvent for example
a ketone such as acetone or an 10 aycohol such as ethanol or butanol or an aromatic hydrocarbon
such as toluene or N-methyl R

(VIID)
wherein R*! represents a C;-Cealkyl or C3-Cgcycloalkyl group and R, R? and R are as
defined in formula (I) with hydrazine;
5 and optionally after (i), (i1), (iii) 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.



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 2dcib(dr2d&uitable
Lewis acid) and at a temperature in the range from OC 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 f@oﬁi@mﬂg SNfaramadicIER Ve, $Uh ae)aiveney Ngazenv Il yalesrhwith a suitable
base for example an morgaabc base such as caesium carbonate or an or%anlc bilse such as

potassium LBREGHLY A YREIBletR &Ny S WRSICTYEFRL5 68y &y Ricpared using Known
2,2'- bls(dlpmimy.{l@a@sphlno) 1,1'-binaphthyl and at a temperature in the range from 25 to 80C.
Process (iii) may convenient ut in a suitable solvent such as N-me inone or
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reactign isipigfesiabliaebpebdstalel m@mﬁéﬁﬁﬁm@f@%&w@blﬁ%&su%h%hiﬁﬁﬁyam pkedsodium
methoxide, or ({})ﬁtassm carbo ate Procesz glv carrled out |$Pa suitable solvent, for.example,

an alcohol SEAHGE UL LR HE R aﬂ]%?énféwg% SN TR0 ISAHRNRY in the
range fromf%ﬁb&ﬁﬁﬁm%%ﬂ@ﬂdtﬁﬁﬂ@f@@m‘smuﬁdsaﬁlﬂ foratia ()M)su(tibltln(é\@s (’171)e Mge(lwl)lmd (VIIl) are
either commercially available, are known in the I|te${} or m re

e R R MRS it AR e R TS At KRR L BTN () 5 using
standard poaeglaest sanmptes efiitue dypesdibasivdisiotheciaciichstibabmayibe pseg uskipde
introiﬁctlon ofasub‘sgl ituent b}é EElans of an arorgatic s;glf)stltutlon reagtlon reduction oij‘i%% tituents,
alkylation &P LTS ALK Sk T AU R SREACH REERG AR ‘N E Ao SRS for such
proceduresmaréavell kridvwudh theloheniioal talﬂhlaamguiﬁdeemﬁmﬂe@raftanmmu@mblséjtutlon reactions
include the |ntr duction.of a usin nitric ac |ntr duction of an acyl

entrat
group usmg orug%é)ﬁwﬁfeanaan é’c;ﬁgﬂlé? &' Pﬂﬁi:f? ng% V%l%lﬁfm ﬁ?car#orltljlelj under Friedel
Crafts condtbbhmdh)emﬂtmﬂneﬂﬂr@i@oah@altm&upnalsmglaﬁcalkyhhmhxﬂa amkd»gcﬁwlgraqﬁ (such as

alumlnlum trlchl I‘Id(%? Fr|e el Crafts condltlo and th§=1 |nUoduPtlon of a halogeno r%roup
f reductipn reaction ude ere uct a nitro gr Opt an amino
Particular examp St O PSR A S IR A e TSR GPA Ritfo gro@p to"an amino

15  group by catalytlc hydrogenation with a nickel catalyst or by treatment with iron in the
presence of hydrochloric acid with heating; and particular examples of oxidation reactions
include oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl or amino groups in the starting reagents

20  or intermediate 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



15 group by catalytic hydrogenation with a nickel catalyst or by treatment with iron in the presence of
hydrochloric acid with heating; and particular examples of oxidation reactions includé Ayidb206of
alkylthio to alkylsulphinyl or alkylsulphonyl. It will be appreciated by those skilled in the art that in the
processes of the present invention certain functional groups such as hydroxyl or amino groups in the
starting reagents 20 or intermediate compounds may need to be protected by protecting groups.

Thus, the pyeparatiaol adiiliccopivonaes of vt ilmaayinvehaa af)adoussiagasetberaddition and
removal of one or more protecting groups. The protection and depratection of functional groups is

described ACBIRSAIEMASuHEGATS YAt WA AR SRS P B0 (8B A SBiSh ress
(1973) angre&nratestive. GrowRaipRRYREE IBYRtSSIsn 2ng e aiion. - MWaddrepngoIdsRGud. Wuts,
Wiley-Interscience (1é9 1). The compounds of formula (I) above may be converted to a

pharmace HSIRFE LA ABIBEIW 4G ate thereof, preferably an acid addition salt such as a

hydroshloride, hyukobsaipidadpbosphaie, dsetaie afuviaratepinaleateiaiyate peitiatéaraxalate, 30

methanesulphopate orp-toluenesulphonate, or an alkali metal salt su s.a sodium or potassium salt.

Cortan coM B A b CUREBIE R CEFSBIRb e R AT eRderstoos

that the in¥enised @nbenipassas tiptisdaf wkgadmepdepasithanticalddApsit3Rdit dsoneeisninsiuding

atropisomers) of the co unds of formula (1) and mixtures thereof including racemates. The use of
R :

tautomers Aoty aspect of the present invention. For example where R4
is pyrazolyl] pyrazalyinonih sind1pyiag aivl-3fyhatgaddetobagiis bidie, saroe, kamppuigrdluilie compounds
of forrﬁula ) have activity as Pharmace ticals,. in artic&:lar as. modulators or inhibitors of insulin-like

growtH factoRY vBRASESHRERE1R) UMY SHY Pl ALK The treatment of proliferative and
hyperprolii@ativehdisaapesfdonaitian s fexaipiphes liatagoidndhclimgeathe: foliopliogycaneekseii),
carcinom i_ncﬁjflj!\;ngjﬁhat of tQPBbIEdtdef, brain, breast, colon, kidney, liver, lung, 10 ovary, pancreas,
prostate, s ofiach, GerviX: ﬁ%lyroﬁraﬁassﬁﬂlﬁ) ﬁmematopoietic tumors of lymphoid lineage, including
acute lympghpcytindeakagiiviae tBacalkdyoh phetoal dind Burketisdimppbo@anddhronic myelogenous

leukaemias and promyelocytic leukaemia;

15 @) tumours of mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma; and
&) other tumours, including melanoma, seminoma, tetratocarcinoma, neuroblastoma and
glioma.

The compounds of the invention are especially useful in the treatment of tumors of the
breast 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



hematopoietic tumours of myeloid lineage, including acute and chronic myelogenous leukaemias and
promyelocytic leukaemia; 15 (4) tumours of mesenchymal origin, including fibrosarcepaihd006
rhabdomyosarcoma; and (5) other tumours, including melanoma, seminoma, tetratocarcinoma,
neuroblastoma and glioma. The compounds of the invention are especially useful in the treatment of
tumors of the breast and prostate. 20 Thus, the present invention provides a compound of formula (1),

or a pharmaseupeaily-neeeriable sabaltsolvathipaisobreheieinbeiare pefineddondsy in therapy.
In a further aspect, the present invention pr compound of formula (1), or a

t vides the use of

pharmacedticdil) zl%é@lﬁt%owlggl‘f 8?%%‘?\%?@%??%3#3@ K&fdiftefore defined in the manufacture of a
medicament for uBgitoipoaRYs 35 fbrinacantaxt phihaderasent gpecHitaiioratRetarsolthesapy” also
includes "prophylaxis” unless there are specific, indicatjons to the contrary. Th termf "therapeutic”
and "therap&lit afﬁ’?yé’ﬁdlﬂ%jtﬁ’é‘ &%ﬂﬁmﬁfé‘ RO RRBR PR AJBHAGF HL SRS 1GEE &l fethod of
treatirfy cagieematuati @0 otphisastianl iaiMEIER fig: A eh idonera dnalecd ladiatrpeutically effective
amount of a compound of 30 formula, ﬁl?), th% harmac uticallﬁ clc?f%able sa#{. or solvate thereof, as
hereinbefdPE ARG STRATHRARATON K P SURRALLY 36 eRBRI6 A HB R H RS Qi ATk growth

factor-1 reDeptad(ig bnlfRg aciistynabichsamprisebeasianimisteningieanpakiaiin wiepetbeitaof 24 April
2006 a therapeuticall e[i tive amount of a campound of formula (1), or a pharmace él Iy .
ccoptabld G B QBB Aresy K8 RS EbIS Bt TR SO e I I 1"
pharmaceuiinelefecaiatiasalls) andcavatas] dvereabrogydieraldgdromihav st utwilf ganerally be
admipjistered in the fogn of a ? %ha\ggace ti(i%al. coggmgitiortl in which the formula (1)
compaund RSNt PREtvR RG2S tR B8 L8R h Hiithe8 PRAHHRRe utically acceptable
adjuvant, diluent Thepreient Depetsingsopibe daodplofradicinizihtonptigiphatmaesitical composition
will preferably comprise fro 35 to 9 %Waé er. cent by weight), more preferably from 0.05 to 80 %w,
Sl more PRLTESEN AT GUTbG 76 BAME AT SUSa IR SHEHLlA) Wl GG 15'H0 8k, o active 10
ingredienthattpardentaigéisdl ineigiocbeiog wakedhbariviatwivaippattieptabheadjesant tilention also
provides acgprarpwaceutical composition comprising a compound of formula (I), or a pharmaceutically
acceptable Saitor solvate thereof, as
15 The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined, with a
pharmaceutically acceptable adjuvant, diluent or carrier.
The pharmaceutical compositions may be administered topically (e.g. to the skin or to
20  the lung and/or airways) in the form, e.g., of creams, solutions, suspensions,
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



hereinbefore defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 15
The invention further provides a process for the preparation of a pharmaceutical caMpgsiti@0@s the
invention which comprises mixing a compound of formula (1), or a pharmaceutically acceptable salt or
solvate thereof, as hereinbefore defined, with a pharmaceutically acceptable adjuvant, diluent or
carrier. The pharmaceutical compositions may be administered topically (e.g. to the skin or to 20 the

lung and/ofsaisaysoiln e kerforeulhiohsieamse salvlieurasspansiors haptfiuekalkane aerosols
and dry powder formulation@eor systemicq}l{% e.g. by oral administration ian:"]e form of tablets,

capsules, SV RENAI B GHOSEINSP LAY HERHE I AdthmiSESHER A HET M of solutions or
suspensiopsstasi R SLCHRNeOUD aciFTVStIAtioRIDI1ibY Jiedte gpainistatiorithdheatersiig
suppositories; or transdermally. 25 The compositions k{tﬂge invention may be obtained by conventional
proceduregot?é’ﬂﬁmgﬁi%ﬁ%%méﬁﬂggé% r%&&fﬁ%g Wheit Boith in the art. Thus, compositions
intendied for oralisappdy @eniainio nexample, BnBcofomotE kol gengnssupaitringwiastotiéng and/or
preservative agents. Suitable Ph rmaceutically acceptable excipients for a.tablet formulatign. include,
for 30 exalfiI&, THEFALTTANR SERAYAR FALIBES G O Bt el i HRDSPRARGr A
carbonate pgesphiatiogkantdisiniegoaitingadigenis skec hinasioinistah oimlgeidatasigiiiading agents
such as starch; lubricatin ents such. as.magnesiym stearate, stearic acid or talc; preservative
) Bspud Ry Yrliasd

agents sucfied %WI Fé’ﬁ%?&f;& @%‘i@gf’& Hb At nts, such as 24 April 2006 ascorbic
acid. Tablet formulgiiens siaydacivimcoatechioy comtaa eithetite mgebtidinein tlisintpowatioedaoehihe

subs uergt abfshor tign of the active ingr dient Witthin tfgn ?as rointestinal trai;‘,gr%} imgrove their
ctabilty anGhoH B SRS TR B e e o0 onet WD AR Rt 85 ures wel
known in thestlcelLitspgdsitinns poomrimhethgl ey ibecindha foriymhhaish yetalyh papslitemén suhich the
active ingrtedient i%hmix({ed with an inert solid diluentt,t.for exartnple,hcalqiu n carbona%s, calcium
phosphate 8RBT 81 &4 Bt it BES AL HARASRE RIVESHISFEIER TS TSR water or
an oil suchpasipaantitoihlkgldict paddffiw; trfaliyedds Agueous siegpensiers panaalineontain the active
ngredient n fiel powdleled forn. A0gether wilh oo, of HOIE suspending agents, sugh as sodium
carboxyméthyIceifulG8d ety IO, AV dfokypropAmstiyiceniidsd “8oditim afginate .
polyJifiyl-gypalittenethglémeox ycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
20  condensation products of ethylene oxide 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 oil) 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



tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation products of
an alkylene oxide with fatty acids (for example polyoxethylene stearate), or conden&atgnip2odacts of
ethylene oxide with long chain aliphatic alcohols, for example 15 heptadecaethyleneoxycetanol, or
condensation products of ethylene oxide with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with long chain

aliphatic algehelsntosepenimg HeptadrcaaihyrneoryotiarallrosdEoMdansAt0aLNRRIUGIgGiIabriylene
oxide with partial esters derived fromlﬁtty acids and a hexitol such as polyoxyethylene sorbitol

monooleafe RSB LR B B LRBARA SOOI G A Blsr it L& Pa &l rom fatty acids

and hexitol an hydn@pﬁaﬁ@raee«ﬁmmle@@bxethyw s hitasn fivanagledte. beha agueemnsosuspensions
may also coptain one or ore servatlves (such as eth%/I o[gpro vl é%}éyd éﬁ P2/benzoate anti- OX|dants
g2 Btehi

(such as & dPo%aé?ﬁﬁin lBH?r SOERBI A/ BMRS Ag€ G CHGREATE Bl as

sucrose, sacehaifiseosifspantasey). edakily H4spepsiofit mey & foreuflatgcobyhstsBidibg the active
ingredient i |n éagetable oil su%’%zsé arachi 0|I ollvciéon sesame oil or chconut oil) or in a mineral oil

(such as liGNY S PEPAH MBI b&H %{\?r % SOtttk EHIRG R ERtSaER 35 BeBswax,
hard paraffigeraaéeiyhalceighoSvweatenihg poeiis S as ihpee@et Witabo\ae, andsflaveutiag agents

may be addedt ovide a palatable oral at| n. These.com ons be 30 preserved by
tho adiioft Bl A G 2 S A B D R AT YRR LTI ibe fo
pre parat|omﬂma@mpuﬁwspﬁmﬁamhypdheﬁi&twwm wammmlmebemlmwhy&m redient
toget]&er Wlth a dis ersm& t|n ? ent, sus ndln(&% l&ent and. oneg%r more prese vativets.
Surable ARPISAa i D AN S00E SUe S SLL PR H A S LR HEN B frose
already mapéimned above. Additional excipients such as sweetening, flavouring and colouring agents,
may also be presgnt. Theé) rmaceut‘Pﬁ com 0sS tlon of the invention ma also ein he form of

oil-in-water emulSionNs. The By priase PR gelta \év%el fea @naggn&“s/e 0|F‘0? rca%ﬂls oil, 5ora
mineral 0|Ipﬁl;1§)rheas @yﬂmnﬁﬂdlqmﬂ@amﬁmr@namxwr@mﬁﬁms@tﬂnme aSigitadleetmnulsifying agents

may be, for examp turaII -occy r|n gums such asgum acacia or gum tragacanth,
reserv avou urin éfg
naturally- currlng p ospha suc as soyagb n,’lecithin, an esters or partial esters derived from

fatty Htids and h@h&qblmrhm&ed&&(fmrepammessnﬁyltﬂmmemdieiwr)narfda gerittemgatiablproducts of

the said partlal esters ith eth ene Oﬁldgfsucq)a§ &m é)a tggtrpéleae 1 sl(()rbltan moné)oleate The
n

emulsions‘hay also Conta npswse(eltlenl g, favSUring ahd preservative "0 oW Procecies using

one or more of the appropriate dispersing or wetting agents and suspending agents, which
have been mentioned above. A sterile injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a

20  solution in 1,3-butanediol.

Suppository formulations may be prepared by mixing the active ingredient with a
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal
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, 30 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



agents. Syrups and elixirs may be formulated with sweetening agents such as glycerol, propylene
glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, preservaivapfid?2006ng
and/or colouring agent. 15 The pharmaceutical compositions may also be in the form of a sterile
injectable aqueous or oily suspension, which may be formulated according to known procedures using
one or more of the appropriate dispersing or wetting agents and suspending agents, which have been

mentionedigbong AeiBsilmHJRE@RIRQI&RAraAIRNIRA Y S bE aivie tlanpjRebaia ssatuianar
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 20 solution in
1,3-butané&dfRo8tBsitory formulations may be prepared by mixing the active ingredient with a

suitable non-irritativggosiipian fwhichiis salicbatbyrdinaat empsratuieshb ybhigwe B dhecrtiiadl
temperature and wil thereprgg melt jn the rectum to release the drug. Suitable excipients .include, for

example, ESESHBHACERE FEIIBaRI LA S T EaT NS S FiGidas ISHBAS2 S AR At SARR  Sgtments,
gels afnd afjbieloubvadilyosial bl Pigsidrdsiispe NSlemE ntieya pestesall plopdbianad bysfoondlating an

active ingredient with a .conventional, topically acceptable, vehicle or diluent using conventional
oroceduro Y G SR TS R 0, AP A Ry BB TR Horm o
a finely divigladg@0tpaivgeiieantasning patitlesfauesagerdineeter of, for example, 30R or much less,

the powder itself comprising gither active ingredient alone or diluted with one or m physiologically
acceptable carrich S yEH Hs TACIBHION{R SETHLHIGR e FRskoH & THER (o IBRIERs) Tefhined in a
capsule covshinied, é0Caxaprghensivio Metignfl At ingraQient fior 2k hp 10060 96 Rdiloaial
turbo-'b(r;ha rd viEe, such aal§ isu %bfor insufflation of the known agent sodium cromoglycate.
Compositi&ité araihSe th?‘lstfyl halation may be in the form of a conventional pressurised
aerosol arrangedTihedispearfstedidesadiyehngpedienp@ifostsast an aafesoldoeidainingnbdineiyl divided
solid or liquid drﬂ lets. Conventiona aerosolagnrgpellants stut%h as volatile fuorinategl hxdrp arbons or
evid &

hydrocarb(r)l?itélrr% W S B K PSS AR ecr(l)‘u.]ﬁ(/1 lté?Pashtggaa o] ﬁlllspens% élil fetered
quantity ofaattivbdngaedienhdbe froibeointbninatianion tewotdaiion thelllkaden iprietgstedofo Chapter
25.2in Vorlryerarg%ige(_)f Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
15 In general, a compound of the invention will be administered so that a daily dose in
the range, for example, from 0.5 mg to 75 mg active ingredient per kg body weight is
received, given if required in divided doses. In general lower doses will be administered when
a parenteral route is employed. Thus, for example, for intravenous administration, a dose in
the range, for example, from 0.5 mg to 30 mg active ingredient per kg body weight will
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;



10 Board), Pergamon Press 1990. The size of the dose for therapeutic purposes of a compound of the
invention will naturally vary according to the nature and severity of the conditions, th¢ Apel200Gex of
the animal or patient and the route of administration, according to well known principles of medicine.
15 In general, a compound of the invention will be administered so that a daily dose in the range, for
example, from 0.5 mg to 75 mg active ingredient per kg body weight is received, given if required in

divided dogeserdsugrneiatisiwerdeger Ml e apvaiisieradnakiem auphteatetapmutionsoesime)ed.
Thus, for example, for intravenous administration, ﬁ dose in the range f$r example, from 0.5 mg to 30

mg active MEEERT S5 Yol TPREIhEARATAE 42 8?5?19“88%&85.%%% iy b8t Bditffistration by

inhalation,4e5cRGaiHEewangehJor texpenplae boap Aee0rgto 25 mg active ingredient per kg body
weight will g%r%rally be used. Oral zﬂdministration is however preferred. For exarrgr&;e, a formulation

intended oS URHSIERRY S TS hUMBSS RAIGRAGPA, Loitisih oy BIAIHETE CHSMB Yo 2 g of
actives ingedientv 2bckefel shesHnitongatoplassRoutes of Administration and Dosage Regimes the

reader is referred to Chapter 25.3 in Volume 5 of Compr gle ive Medicinal Chemistry (Corwin
Hansch: CHaThTSFIE B 81 B5 S HSRAIa o e S0 T ARFIER RS Ao R Vo Kbw be
further destiibegtintitbBference to the following illustrative 30 examples in which, unless stated
otherwisezgggp e per%{#fre a&e l\%r#n di)[%gees C Isiuabggzg Plfgtrarations w rried out aé room or
ambient tempePAtE AT AN S SEr R E T i Ph ¥ +g88%% OBEHS BPYAHiC
solutions wiers dpedravéitanhydrous magnesium sulphate; evaporation of solvent was carried out
usin rot{ar;é ev (Porator under Hidl%ced Fare sure 600-4t000 Pasqgll . 4.5- OrﬁmHgQ W(Eh aé)éath
templatul e bl S Rt OBY it PRSI AMERE HeSRe e eI R ISR e SRR ayer
chromatodsaityeén( pLdc wds easpad o paspailicangel glatepedie)l if generait¢hial coar segofredactions
was follow d.f TLC andr jon times are iveréﬁ\%r?gillus ration only; (v). final products had
tstactor ot SR RS e e e o B v

in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,

determined at 300 MHz, in DMSO-dg +CD3;COOD unless otherwise indicated;

15  (viil) chemical symbols have their usual meanings; SI units and symbols are used;

(ix) solvent ratios are given in volume:volume (v/v) terms; and

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical

ionization (CI) mode using a direct exposure probe; where indicated ionization was effected

by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z

20  are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)";

(xi) the following abbreviations have been used:

THF tetrahydrofuran;
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-methyl-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,



10 (vi) yields are given for illustration only and are not necessarily those which can be obtained by
diligent process development; preparations were repeated if more material was req#edri(\d()0dhen
given, NMR data is in the form of delta values for major diagnostic protons, given in parts per million
(ppm) relative to tetramethylsilane (TMS) as an internal standard, determined at 300 MHz, in
DMSO0-d6 +CD3COOD unless otherwise indicated; 15 (viii) chemical symbols have their usual
meanings23rhiniés) and Sy aisH saldabonsqiventlr 3tmarane) givenitadelunearplumedwag terms;
and (x) mass spectra were run with an electron energy of 70 electron volts in the chemical jonization
(CI) mode &l §§ S g‘?fe](f% é?(%sy? B?B%f,wr?éréﬁﬂ%r&g@g{%&?8}1?%’6'?%%5&68?88&86 BY)EKLH I fSimpact
(El), fast atenobedbasd aperit&if Bhoelricl osy ay (RER)iweal askfohmiBelit@tecgd@rcgangyally, only
ions which indicate the parent mass are reported; and unless otherwise stated, the mass ion quoted is

(MF) - () R 0188 S SIS SR AONR SN Bett 7 HE VIR HMARIINS DM, SH). 22 6

NN-disnethygformamideH36bIBRs, ehy] reqiate; REM dichieromethans; @nd, BMSE@S: m/z 366.
dimethylsulphoxide. Example 1 30
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-ylamino) pyrimidine A
mixture of Bxaminesethyl-3-methylisoxazole hydrochloride (890mg, 6.0mmol),
5-bromo-2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine éMethod 1; 578mg, 24 April 2006
2.0mmol) and N,Rﬁz%ﬂ%tb%@pwmam?ﬁe%f.ma@?@%&*ﬁﬁ? BRSO WAE Reated at 120C
for 18 housgnihleei spixigke WpkalpwadvencoaliiarehiantiteRRNSMLI gnanehyRla WD reRRONSIRDY
evaporation. The residue was triturated with ether and the product collected hy filtration to give the
titled'Com Pt (225hig, BYbR -1 NV eV et Rk is3ef, 1hcpled; Bl CABPRINE), 6.1 (or s,

2H), 7.6 (l:tro'f,mq;[agﬁ;i&.lg Ragakl), 12.05 (br s, 1H); MS: m/z 366. Examples 2 - 12 Following a similar

procedur ample he following-compounds-were synthesised after replacementwith-a syitable
pyrimidin%ﬁlﬁ%&ﬁﬁne (SM2) (the NMRNYRwas recorded in DMSO-88Y%. WAMA a s&Mihg
material S OUTRGRIEH. A COMPOUNT 15175 7575 3H), 2.20 (s, 3H), | 320 | Meth
methylisoxazol-5- 445 (d, 2H), 6.2-6.0 (m, 2H), 10
ylmethylamino)-4-(5-methyl- | 7.6 (brs, 1H), 7.95 (s, 1H),
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
12 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 (br s, 1H)
ylamino)pyrimidine

6 | 5-Bromo-2-[3-(2- 2.2 (s,3H), 3.8 (s,3H), 4.6 456 | Meth | Meth




commercially available. ExCompoundNMRmM/zSM1SM2 25-Chloro-2-(3-2.15 (s, 3H), 2.20 (s,
3H),320Meth methylisoxazol-5-4.45 (d, 2H), 6.2-6.0 (m, 2H),10 ylmethylamino)-4-(32n&hill 2066(br s,
1H), 7.95 (s, 1H), 1H-pyrazol-3-8.5 (br s, 1H), 12.04 (br s, ylamino)pyrimidinelH) 35-Bromo-2-(3-0.6
(br s, 2H), 0.9 (m, 2H),390Meth 1,2methylisoxazol-5-1.8 (m, 1H), 2.15 (s, 3H), 4.511

ylmethylamino)-4-(5-(m, 2H), 6.0-6.2 (br s, 2H), cyclopropyl-1H-pyrazol-3-8.05 (s, 1H)

ylaminO) AT R A e R 30 O e T 2 TV sopopy I XAZOT5}(m,
1H), 4.5 {m, 2H), 6. 2( 1057 ylmethylamino)- Ii‘('_Hmethyl S, 2H 7.6 (br g, 1H), [7.98 (s,
1H-pyrazol-3-1 BMEPHARY-414)- st b(riribine 56 EHibro1248-2.2] (s, 3H), 4.6 (n, 2H),
6.78382NlethMeth 1 2phgnylisoxazol-5-(s, Jl-j},l)7 344@(@!1)[,{7 6.5 s,105
ylmethylgming)-4-(5-methyl-1H), 7.8 (m, 2H), gs yrazol -3-8.45 (s, 1H), 12.0 (br s, 1H)
ylamino)pyrim|diHEeE G HYBIR3-(2-2.2 (s 3 13(@ éﬂ) -6486MethMeth 24 April 2006
1,2methgxyphenyl)isoxazol-5-(m, 2H), 6.0-6.2 5n 1H), 6.6158 ylmethylamino]-4-(5-methyl-(s, 1H), 7.0
(t 1H) 71 (rl 1H-nvrazol-3-1H) _7.45 (m 1 7.7 (s, ylamino)pyrimidinePH) 81 (s 2H) 121 (brs, |
H) 75- Chi(7ro- ’-TE.C'@QZOZQ(&%I?D 3.8 (s 3H) z%ﬁl%ﬁeﬁﬁ/fétﬁ}pzﬂétho %ﬁenM%@kazM@m T (m,
2H), 6.0-p12 (O 5058 MRHKamIRglsA-(5metiy: 1), 6.6.6s 8, 7.0 (f, 1H), Lkbpyrazek3-7.15 (d,
1H), 7.49 (m, 1
) ( I)methylammo] 4-(5-methyl- | 1H), 6.6 (s, 1H), 7.0 (t, 1H),
1H-pyrazol-3- 7.15 (d, 1H), 7.45 (m, 1H),
ylamino)pyrimidine 7.55-7.7 (m, 2H), 8.0 (s, 1H),
8.5 (brs, 1H), 12.05 (s, 1H)

8 | 5-Chloro-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)

91 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

(brs, 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 (br s, 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




ylamino)pyrimidine7.55-7.7 (m, 2H), 8.0 (s, 1H), 8.5 (br s, 1H), 12.05 (s, 1H)
85-Chloro-2-(3-pyrid-2-2.2 (s, 3H), 4.6 (m, 2H), 6.7383MethMeth ylisoxazol-5-yImethylaprih@p(s, 1H),
7.43 (m, 1H), 7.631070 4-(5-methyl-1H-pyrazol-3-(br s, 1H), 7.9-8.0 (m, 3H), ylamino)pyrimidine8.48
(s, 1H), 8.65 (d, 1H), 12.02 (br s, 1H) 95-Bromo-2-(3-pyrid-2-2.2 (s, 3H), 4.6 (m, 2H),
6.0-427MethMeth ylisoxazol-5-ylmethylamino)-6.6 (m, 1H), 6.7 (s, 1H), 7.5170

4-(5-met y|-1r§w{&g9[-§ﬁ§% )405-EhyI0T S\ B ¢s IryiamyzMpIdines.2 (m,f4H), 8.7 (d, 1H), 12.1
(br s, 1H] 105{Bromo-2-(3-1.25 (s, 9H), 2.0% (s, 3H),406Meth 1,2methyligoxazol-5-4.50 (d, 2H), .05
(s, 1H), 19 yImethiBR#REY-3(5-tert-7.60 (s, 1&i93d 5 (SHHY2 06 1HDnyrazol-3-12.07 (s, 1H)
ylamino)pyrim c&;[h@n;g(g&nmqgfge(s 1.23 (s, 9H), 2.13 (s, 3H),362Meth 1 2methylisoxazpl-5-4.5¢ (d,
2H) 6.03(br 4 1H) 13 vimethvlamina)-4-(54itert-6 32 (hr s 1H \ 7 B8 (hr ~ hut\/-1 H- n\/rq7nl 3-1 )
7.95 (s, 1H)RequisBrscapaniiibyBprimidinelH) 125-Bromo-2-(3-1.16 (t, 3H), 2.13 (s, 3H),378Meth
Zmethyisoahart s dinat Al 1 AR AR MR Rl (s
H-pyrazol-3- ylamino)pyrimidine 6.05 7.58 (s, 1H), 8.03 (br s, 2H), 12.06 (s, 1 H) Required
aqueous work-up. 2 Purified by column chromatography on silica gel eluting with DCM/methanol

5  5-Bromo-2-(2-fur-2-ylethylamino)-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine

A mixture of 5-bromo-2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine

(Method 1; 290mg, 1.0mmol), 2-(2-aminoethyl)furan (330mg, 3.0mmol) and 1-butanol (5ml)
was heated at 120°C for 5 hours. The 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 (MgSO,) 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): 6 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 (br s, 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




5 5-Bromo-2-(2-fur-2-ylethylamino)-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine A mixture of

5-bromo-2-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrimidine (Method 1; 290mg,24. @mih2(06
2-(2-aminoethyl)furan (330mg, 3.0mmol) and 1-butanol (5ml) was heated at 120C for 5 hours. The
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

separatefl; griedl {Ngrfasi» apdiihe solvent; removad)by. &yaporalon 17 e eskiuelwasrthrated with
ether, thg solid product collected and puyified by column chromatogrﬁhy pn siliga gel elditing with
DCM /mdthanol| (35redegirete(ditied dompdundoiBtimb 2oy, ¢H RMR|(DMSDIS 2.1 (s, 3H)| 2.85
(m, 2H), B.45 (M ;2HhubyLOHORy A1 6.35| (My4LH) 1 6xt §b368s L) 7814 (1, S, 1H). 1.5 (s, 1H), 8.0 (prs,
2H), 15 1J2.05 (br s, 1H); MS: m/z 363. E amzles 14 - 106 Following a simjlar procedure fo Example
13, the fdllowin ;ﬂéﬁ%ﬁ@bﬂ?ﬁ%ﬁ? synthieblded afté(septilcement with appropriate pyrimidine (S¥I1)
and amine(SM ) erfing 20 mntprinlq Where a starting material is not indicated this compoun is
commerciallTS/ av%i%@?éx@dﬁ%éundNI\/I?&ﬁ?/iSl\ﬁ@Q@lé{%@j-@fl@H@@(pyria@-1 2494 9H), 4.50)(d,
2H), 6.05 (402Nt THmEyl80in0) Uoks-1H), 7 AGdmib H.07a0y(m, 3H),12 | |
tert-butyl}1H-pyrazol-3-8.00 (s, 2H), 8.40|(d, 1H), 8.45 s,‘:gammo yrimidipe1H),|12.07 ($, 1H)
155-Chlofo-2-(pyhetad [ibpyrazal. o1 47 (RBH§.4 s [HasB et B)7yimethylamino)-4-(5-1H)13
tert-butylf1H-pyrazghoyisennlRyrimiding 24 Aprlk29a§ 165-Chloro-2-(pyrid-2-1114 (s, 9H), 4.5 (d,
2H), 6.1 (br358Meth 2" 7ylmethylamino)-4-(5-s, 1H) 761 (s, 1H), 7.69 (t, 1H) 13
tert-butyl 14§-pyrazBresee g4 ¢s(imifdazplo) (3. 21(s4) 364 6- (@, Yi2kine)pyiiwidindady), | Mk (s, 1H)
175-Brome2-(figidR dankmcitl 442 (hi2 7 RB36AYeHR3, fymethylamino)t4-(5-(mj, 1H), 7)6 (m,
2H), 8.0 {br s,1|methyl-1H-pyrazol-3-2H), 8.4 (d, 1H), 8.5 (s, 1H),

methyl-1H-pyrazol-3- 7.15 (br s, 1H), 7.5 (s, 1H), 8.0 (br

ylamino)pyrimidine s, 1H)

19 5-Bromo-2-(pyrid-2- 2.1 (brs,3H),4.5(d, 2H), 7.2 (m, | 360 | Meth

457 | ylmethylamino)-4-(5- 2H), 7.6 (br s, 1H), 7.7 (m, 1H), 1
methyl-1H-pyrazol-3- 7.9 (s, 1H), 8.0 (s, 1H), 8.5 (d,
ylamino)pyrimidine 1H), 11.97 (br s, 1H)

207 5-Chloro-2-[2-(pyrid-2- 2.15 (s, 3H), 2.95 (m, 2H), 3.6 (m, | 330 | Meth
yl)ethylamino]-4-(5- 2H), 6.5 (s, 1H), 7.05 (br s, 1H), 10
methyl-1H-pyrazol-3- 7.2 (m, 2H), 7.65 (t, 1H), 7.9 (s,
ylamino)pyrimidine 1H), 8.3 (br s, 1H), 8.5 (m, 1H),

12.02 (br s, 1H)

21 5-Bromo-2-[2-(pyrid-3- 2.1 (brs, 3H), 2.9 (t, 2H), 3.5 (t, 374 | Meth

4571 yl)ethylamino]-4-(5- 2H), 6.4 (s, 1H), 6.95 (t, 1H), 7.05 1
methyl-1H-pyrazol-3- (t, 1H), 7.1 (s, 1H), 7.3 (d, 1H),
ylamino)pyrimidine 7.5 (m, 1H), 8.0 (s, 1H)

22 5-Bromo-2-(5- 2.2 (s, 3H), 2.45 (s, 3H), 4.6 (d, 375 | Meth

4367 | methylpyrazin-2- 2H), 6.2 (s, 1H), 7.15 (br s, 1H), 1
ylmethylamino)-4-(5- 8.0 (s, 1H), 8.4 (s, 1H), 8.43 (s,
methyl-1H-pyrazol-3- 1H)
ylamino)pyrimidine

237 5-Bromo-2-(pyrid-3- 0.4-0.9 (m, 4H), 1.8 (brs, 1H), 4.4 | 386 | Meth
ylmethylamino)-4-(5- (m, 2H), 5.8-6.5 (m, 1H), 7.3 (m, 11




ylamino)pyrimidine12.01 (br s, 1H) 185-Bromo-2-[2-(imidazol-2.2 (s, 3H), 2.75 (t, 2H), 3.45
(m,363Meth 3,74-ylethyl)amino]-4-(5-2H), 6.4 (br s, 1H), 6.85 (s, 1H),1 methyl-1H-p34akptB20MH (br s,
1H), 7.5 (s, 1H), 8.0 (br ylamino)pyrimidines, 1H) 195-Bromo-2-(pyrid-2-2.1 (br s, 3H), 4.5 (d, 2H), 7.2
(m,360Meth 4,5,Eylmethylamino)-4-(5-2H), 7.6 (br s, 1H), 7.7 (m, 1H),1 methyl-1H-pyrazol-3-7.9 (s,
1H), 8.0 (s, 1H), 8.5 (d, ylamino)pyrimidinelH), 11.97 (br s, 1H) 205-Chloro-2-[2-(pyrid-2-2.15 (s, 3H),

2.95 (m, PF), 3T g(mg;;@mm? ST s ig)s GF S 450, 795 (s, TF)10

methyl-1H-pyrago 2 (m, 2H), 7.65 (t,|1 ylamino yrlmldlnell-l) 8.3 (brs, 1H), 8.5 (m,

1H), 12.d2 (br g, TMPDHBBIGHHBID.- (pyn%i C@’ll §: 39,1519 {23HP-3.5 (t,374Meth

4,5,Eyl)efhylamino]-4-(5-2H), 6.4 (s, 1H),| §951(t)1H), 7.051 methyl-1H-pytazol-3;(t, 1H), [7.1 (s, JH),

7.3 (d, 1), vlamino)pyrimidine7 5 (m _1H) 8 0 (s, 1H) 225-Bromo-2-(5-2 2 (s 3 245 (s 3H) 4.6
D

(d,375MgtR%, 5|6 AR RYAEn-2-2H), 6218 (2RFD7 4646y SHIHY T4 meliiBm|rdrd- (3-Blets, [1H),

8.4 (s, 1H)), 8.4] 3éﬁl JHS WA A0b-3- 1ﬂi)}’@'i‘9'ﬁ@)@}"i‘ﬁ‘}dﬁ"€4?(§51ﬁ50”0 -2-(pyfid-3-0456.9 (np,
4H), 1.8 (br s, 1H), 4.4386Meth ylmethylamino) -4§2 -(m, 2H), 5.8-6.5 (m, 1H), 7.3 (m,11 24 April 2006
cyclopropyl-1H- @QFB%WPFI‘)IHPB“(‘LS?S 2H)/ 86 (26, %fi)la f‘ld)pWﬁmdmeSA (m, 1H), 8.5 (s, 1H),

12.1-12.3 (M, 1HhehS1Bempersz68-42-2. 19497361 4y64 (s, 2H), 5.74 (s,46pMethMeth
chlorophényl)is Jxazo -5-1 6 18 (br s, 1H), 6.64 (s, 1H),159 ylmethylaminpo]-4-(5-7.41-7.55 (m, PH),
7.74 (t, 1H), metblAmmoipyassIdng 07 (s| 1H)

25 5-Bromo-2-[3-(2- 1.21 (s, 9H), 4.67 (s, 2H), 6.31 (br | 502 | Meth | Meth
chlorophenyl)isoxazol-5- | s, 1H), 6.60 (br s, 1H), 7.39-7.54 12 59
ylmethylamino]-4-(5- (m, 2H), 7.56-7.66 (m, 2H), 8.07
tert-butyl-1H-pyrazol-3- | (s, 1H)
ylamino)pyrimidine

26 4-(5-Methyl-1H-pyrazol- | 2.12 (s, 3H), 4.46 (s, 2H), 6.05 (br | 282 | Meth
3-ylamino)-2-(pyrid-3- s, 1H), 6.21 (br s, 1H), 7.26-7.35 15
ylmethylamino) (m, 2H), 7.70 (d, 1H), 7.79 (d,
pyrimidine 1H), 8.39 (s, 1H), 8.55 (s, 1H)

27 5-Bromo-2-[2-(3- 2.18 (s, 6H), 2.96 (t, 2H), 3.51 (t, | 378 | Meth | Meth
methylisoxazol-5- 2H), 6.12 (s, 1H), 6.36 (s, 1H), 1 83
yl)ethylamino]-4-(5- 8.02 (s, 1H)
methyl-1H-pyrazol-3-
ylamino)pyrimidine

28 5-Chloro-2-[3-(2- 1.21 (s, 9H), 4.65 (s, 2H), 6.31 (br | 458 | Meth | Meth
chlorophenyl)isoxazol-5- | s, 1H), 6.60 (br s, 1H), 7.39-7.52 13 59
ylmethylamino]-4-(5- (m, 2H), 7.57-7.65 (m, 2H), 7.99
tert-butyl-1H-pyrazol-3- | (s, 1H)
ylamino)pyrimidine

29 5-Chloro-4-(5-propyl- 0.88 (t, 3H), 1.50 (brs, 2H), 2.44 | 344 | Meth
1H-pyrazol-3-ylamino)- (brs, 2H), 4.53 (s, 2H), 5.87 (brs, 16
2-(pyrid-2- 1H), 7.16-7.29 (m, 2H), 7.70 (t,
ylmethylamino) H), 7.94 (s, 1H), 8.48 (d, 1H)
pyrimidine

30 5-Bromo-4-(5- 0.60 (br s, 2H), 0.89 (d, 2H), 1.78 | 386 | Meth




ylamino)pyrimidine 255-Bromo-2-[3-(2-1.21 (s, 9H), 4.67 (s, 2H), 6.31 (br502MethMeth
chlorophenyl)isoxazol-5-s, 1H), 6.60 (br s, 1H), 7.39-7.541259 yImethylamino]-4-(5-ZmApH) 20(%6-7.66
(m, 2H), 8.07 tert-butyl-1H-pyrazol-3-(s, 1H) ylamino)pyrimidine 264-(5-Methyl-1H-pyrazol-2.12 (s,
3H), 4.46 (s, 2H), 6.05 (br282Meth 3-ylamino)-2-(pyrid-3-s, 1H), 6.21 (br s, 1H), 7.26-7.3515

ylmethylamino)(m, 2H), 7.70 (d, 1H), 7.79 (d, pyrimidine1H), 8.39 (s, 1H), 8.55 (s, 1H)

275-Bromo-2-[4-(5edebsboil AFpsraeall. 4Ry 3; Qi.lgt@g@%emegrgmg;pyl|<,oxazo -p12H), 6.12 (s,|1H),
6.36 (s, IH),183 yl)ethylamino]-4-(5-8.02|(s, 1H) methyl-1 H-pyrazol-3 - ylamino)pyrimidine
285-Chllo-2 -[3-0oYiapn@)- S Py rds5-(s, ?I]-i[)I)6 116(Brﬁ/139Mé’t%/M@tﬁchoro pbhenyl)isoxazo|-5-s, 1H),
6.60 (br ¢, 1H), 7y§ge7h§%§§g)ylmethylalmmg] 4P WM B8 495¢& 165 (M, 2H), 7{99
tert-butyl}1H-pyfrazol-3-(s, 1H) ylamino)pyrimidine 295-Chloro-4-(5-propyl-0.88 (t,{3H), 1.50 (br s,|2H),
2.44344Nleth 1 -I%WQ%BPS -ylamino)-(br $, 2H), 4.53 (s, 2H), 5.87 (br 5,16 2-(pyrid-2-1H),|7.16-7.29 (m,
2H), 779 By SOOI A 15, TFYLI 6 (T D DI AnS 0o Blamg-4 {30 (r's. 21,
0.89 (d, 4H), 1.Y8386Meth 24 April 2006 [cyclopropyl-1H-pyrazol-(br s, 1H)| 4.51 (s, 2H), $.87 (br p,11
3-ylaming)-2-(pyA¥taZakp; ﬁafsnp)s% (m, pf#97s {i) VARG B k) 145 - E 01 (s 1), 8.49 (d, 1H)
pyrimiding 315-CiaKQ: = (EneefMntiis. 10,6015 3 246 (21 23Nt
pyrazol-3Fylamino)-2-4.4 (s 2 ), 6.01 (brs, 1H), 7

pyrimidine lH) 8.49 (d lH)

32 | 5-Bromo-4-(5-ethyl-1H- | 1.10 (br's, 3H), 2.54 (br s, 2H), 374 | Meth
pyrazol-3-ylamino)-2- 4.54 (s, 2H), 6.00 (br s, 1H), 7.17- 14
(pyrid-2-ylmethylamino) | 7.30 (m, 2H), 7.69 (t, 1H), 7.99 (s,
pyrimidine 1H), 8.49 (d, 1H)

33’ 5-Bromo-4-(5-propyl- 0.88 (brs, 3H), 1.51 (br s, 2H), 388 | Meth
1H-pyrazol-3-ylamino)- 2.45 (br s, 2H), 4.55 (s, 2H), 5.98 18
2-(pyrid-2- (br s, 1H), 7.15-7.30 (m, 2H), 7.59
ylmethylamino) (s, 1H), 7.72 (t, 1H), 7.95 (s, 1H),
pyrimidine 8.01 (s, 1H), 8.50 (d, 1H), 11.98

(s, 1H)

34" | 5-Chloro-2-[3-(2- 2.19 (s, 3H), 4.61 (s, 2H), 6.21 (br | 400 | Meth | Meth
fluorophenyl)isoxazol-5- | s, 1H), 6.66 (s, 1H), 7.27-7.40 (m, 10 60
ylmethylamino]-4-(5- 2H), 7.50-7.60 (m, 1H), 7.66 (br s,
methyl-1H-pyrazol-3- 1H), 7.86 (t, 1H), 7.99 (s, 1H),
ylamino)pyrimidine 8.50 (brs, 1H), 12.04 (s, 1H)

35 5-Chloro-4-(5-isopropyl- | 1.15 (br s, 6H), 2.81 (br s, 1H), 344 | Meth
1H-pyrazol-3-ylamino)- | 4.55 (s, 2H), 6.20 (br s, 1H), 7.15- 19
2-(pyrid-2- 7.32 (m, 2H), 7.71 (t, 1H), 7.95 (s,
ylmethylamino) 1H), 8.46 (d, 1H)
pyrimidine

36" | 5-Bromo-4-(5-tert-butyl- | 1.26 (s, 9H), 4.65 (s, 2H), 6.28 (br | 552 | Meth | Meth
1H-pyrazol-3-ylamino)- s, 1H), 6.56 (br s, 1H), 7.46-7.56 12 61
2-[3-(2- (m, 2H), 7.62-7.66 (m, 1H), 7.72
trifluoromethoxyphenyl) | (brs, 1H), 7.85 (d, 1H), 8.05 (s,
isoxazol-5- 1H), 12.06 (s, 1H)




(pyrid-2-ylmethylamino)7.29 (m, 2H), 7.70 (t, 1H), 7.93 (s, pyrimidinelH), 8.49 (d, 1H) 325-Bromo-4-
(5- ethyl- 1 H-1.10 (br s, 3H), 2.54 (br s, 2H),374Meth pyrazol-3-ylamino)-2-4.54 (s, 2HAf@i0Q0b6 s,
1H), 7.17-14 (pyrid-2-ylmethylamino)7.30 (m, 2H), 7.69 (t, 1H), 7.99 (s, pyrimidine1lH), 8.49 (d, 1H)
335-Bromo-4-(5-propyl-0.88 (br s, 3H), 1.51 (br s, 2H),388Meth 1H-pyrazol-3-ylamino)-2.45 (br s, 2H),
4.55 (s, 2H), 5.9818 2-(pyrid-2-(br s, 1H), 7.15-7.30 (m, 2H), 7.59 ylmethylamino)(s, 1H), 7.72 (t, 1H),

7.95 (s, IH), pyn Aaadids) 1H), 8.50/(d, 1H), 11.98 (s, 1H) 345-Chlorg-2-[5-(£-2.19 (s, 3H),

(s, 2H), §4.21 (br400MethMeth fluorophenyl)isoxazol-5-s, 1H), 6.66 (s, 1H),|7.27-7.40 (m,1060
yimethyldmino[{2Y5U2ijne 50-7.60 (m, 1H), 7.66 (br s, methyl-1H-pyrazol{3-1H),|7.86 (t, [LH), 7.90 (s,
1H), ylanige)pyTRTigiRes-295Pr S, TH), TP40(@ 1«"5”2}1??]‘8@'%1 O x '$8>p opyl-Ti hadhr . 6H), 2|81
(br s, 1H),344Meth 1H-pyrazol-3-ylamino))-4.55 (s, 2H), 6.20 (br s, 1H), 7.15-19 245) rid- 2-7.32 (nh,
2H), 7.71] (t, 1H) CrBEPepPylm Bttipreato) LAy, 8 U (. SPHF p A e(B65 -Bromol2f-tert-butyl-1|26
(5, 8H). 465 (5] o2 (oro5aMesMeln d-PyeR7oh T Hlamino)s &), §.56 (of s, 1H).
7.46-7.541261 P (2 (m 2H .62-7.66 (m, 1H 7.72 trifluoromethoxyphenyl)(br s, 1H), 7.85 (d| 1H),
8.05 (s, i$oxazal Zs 1H) 24 A]dﬁ @Irﬁ&hﬂéﬁﬂﬁo}ﬁ}nmlcme 37b-Chlorg-4-(5-0.60
(br s, 2H]}, 0.88 (g gﬁﬁdg&g8342Meth cydlopropyl-1H-pyrazol-(br s, 1H), 4.52 (s, 2H), 5.9% (br s,2p
3-y|am|nm\ -2-(p rld 2-1H) 7.16-7.31 (m, PH) 769 (t,

"38 ¥ [ 5-Chloro-2-[3-(2- 2.18 (s, 3H), 4.68 (s, 2H), 6.27 (s, | 407 | Meth | Meth
cyanophenyl)isoxazol-5- | 1H), 6.77 (s, 1H), 7.64 (dt, 1H), 10 81
ylmethylamino]-4-(5- 7.77 (dt, 1H), 7.84 (dd, 1H), 7.90
methyl-1H-pyrazol-3- (dd, 1H), 7.96 (s, 1H)
ylamino)pyrimidine

39 5-Bromo-2-[3-(2- 2.19 (s, 3H), 4.63 (s, 2H), 6.27 (br | 444 | Meth | Meth
fluorophenyl)isoxazol-5- | s, 1H), 6.66 (s, 1H), 7.30-7.44 (m, 1 60
ylmethylamino]-4-(5- 2H), 7.50-7.61 (m, 1H), 7.87 (t,
methyl-1H-pyrazol-3- 1H), 8.09 (s, 1H)
ylamino)pyrimidine

40" | 5-Chloro-2-[3-(2- 1.22 (s, 9H), 4.67 (s, 2H), 6.38 (br | 442 | Meth | Meth
fluorophenyl)isoxazol-5- | s, 1H), 6.64 (br s, 1H), 7.28-7.41 13 60
ylmethylamino]-4-(5- (m, 2H), 7.50-7.59 (m, 1H), 7.69
tert-butyl-1H-pyrazol-3- | (brs, 1H), 7.85 (t, 1H), 8.00 (s,
ylamino)pyrimidine 1H), 8.54 (br s, 1H), 12.10 (s, 1H)

41 5-Bromo-4-(5-isopropyl- | 1.01-1.25 (m, 6H), 2.84 (br s, 1H), | 388 | Meth
1H-pyrazol-3-ylamino)- 4.56 (s, 2H), 6.12 (br s, 1H), 7.19- 21
2-(pyrid-2- 7.34 (m, 2H), 7.72 (t, 1H), 8.04 (s,
ylmethylamino) 1H), 8.49 (d, 1H)
pyrimidine

42" | 5-Bromo-2-[3-(2- 1.22 (s, 9H), 4.66 (s, 2H), 6.34 (br | 486 | Meth | Meth
fluorophenyl)isoxazol-5- | s, 1H), 6.62 (br s, 1H), 7.28-7.43 12 60
ylmethylamino]-4-(5- (m, 2H), 7.51-7.61 (m, 1H), 7.72
tert-butyl-1H-pyrazol-3- | (brs, 1H), 7.86 (t, 1H), 8.01-8.18
ylamino)pyrimidine (brs, 2H), 12.10 (s, 1H)

43° | 5-Bromo-2-[3-(2- 1.69 (s, 3H), 4.20 (s, 2H), 5.78 (s, | 451 | Meth | Meth




ylmethylamino)1H), 7.91 (s, 1H), 8.50 (d, 1H) pyrimidine 385-Chloro-2-[3-(2-2.18 (s, 3H), 4.68 (s, 2H),
6.27 (s,407MethMeth cyanophenyl)isoxazol-5-1H), 6.77 (s, 1H), 7.64 (dt, 1H),1081 24 April 2006
ylmethylamino]-4-(5-7.77 (dt, 1H), 7.84 (dd, 1H), 7.90 methyl-1H-pyrazol-3-(dd, 1H), 7.96 (s, 1H)
ylamino)pyrimidine 395-Bromo-2-[3-(2-2.19 (s, 3H), 4.63 (s, 2H), 6.27 (br444MethMeth
fluorophenyl)isoxazol-5-s, 1H), 6.66 (s, 1H), 7.30-7.44 (m,160 ylmethylamino]-4-(5-2H), 7.50-7.61 (m,

1H), 7.87T, MeTRy A RAATa5 33005 5 DIFS; 477 YT OI0y (aaN e, 205 Chlorop[3-(2- 5 22 (5] 9H),
4.67 (s, 4H), 6.38 (br442MethMeth fluor phenygisoxazoI-S-s, 1%6.64 (bn's, 1H), 7.28-7|411360
ylimethyldmino[{4@siylomingl goly.59 (m/2814% 8 rett38usH: IHIYrddol-B-(or s| 1H), 7.85 (t, 1H),
8.00 (s, flamina)pyigidinebiihB15% (br $,dd)1 4236455 1114 15-Bromo-4-(5-isopropyl-1.01-1.24 (m,
6H), 2.84 (br s,|1H),388Meth 1H-pyrazol{3-ylamino)-4.56 (s, 2H), 6.12 (br §, 1H),(7.19-21
2-(pyrid-2-7.34 (HADENOPYIMANG) 8.04 (s, yimethylamino)1H), 8.49 (d, 1H) pyrjmidine
425-Bronig[3- Rt 7743 PHB 466 5, -mﬁ(ﬁ@%ﬂ?(@ﬁé\/t@,t@mt@ﬂy?prwl) SORZOT iR tH),
6.62 (br ¢, 1H),{7.28-7.431260 ylmethylamino]-4-(5-(m, 2H), 7.51-7.61 (m, [1H), 7|72
tert-butylf 1H-pyra3shgligexazaldy, 7.86 (t| BH); 8:098. 1®yPaHito)Byridine (br s,|2H), 12|16 (s, 1H)
435-Bromo-2-[3-(5di1R9atfimti 4520 (s, Ptk £-H8 (BekdbMethigthold Apr|l 2006
cyanophenyl)ispxazol-5-1H), 6.27 (s, 1H), 7.15 (dt, 1H),181 ylmethylaminqg]-4-(5-Y.28 (dt,|1H), 7.35
(dd, 1H) 7.41 metHLByPAER-{dd, 1HHD785B (@reHblylamino)pyrimidine

ylamino)pyrimidine

45° | 5-Chloro-2-[1-(3- 1.50 (s, 3H), 2.15 (s, 3H), 2.24 (s, | 334 | Meth | Meth
methylisoxazol-5- 3H), 5.18 (q, H), 6.10 (s, H), 6.21 10 72
yl)ethylamino]-4-(5- (brs, H), 7.73 (br s, H), 8.01 (s,
methyl-1H-pyrazol-3- H), 8.99 (br s, H)
ylamino)pyrimidine

46’ 5-Bromo-4-(5-ethyl-1H- | 1.10 (t, 3H), 2.54 (q, 2H), 4.42 (d, | 374 | Meth
pyrazol-3-ylamino)-2- 2H), 7.26 (t, 1H), 7.50-7.68 (m, 14
(pyrid-3-ylmethylamino) | 2H), 7.92-8.05 (m, 2H), 8.37 (d,
pyrimidine 1H), 8.45 (s, 1H), 12.04 (br s, 1H)

47 5-Bromo-2-(3- 0.85 (t, 3H), 1.58 (m, 2H), 2.10 (s, | 392 | Meth
methylisoxazol-5- 3H), 2.50 (t, 2H), 4.50 (s, 2H), 18
ylmethylamino)-4-(5- 6.05 (s, 1H), 8.00 (s, 1H)
propyl-1H-pyrazol-3-
ylamino)pyrimidine

48 | 5-Bromo-2-(3- 1.18 (d, 6H), 2.10 (s, 3H), 2.85 392 | Meth
methylisoxazol-5- (m, 1H), 4.5 (s, 2H), 6.00 (s, 1H), 21
ylmethylamino)-4-(5- 6.30 (br s, 1H), 8.00 (s, 1H)
isopropyl-1H-pyrazol-3-
ylamino)pyrimidine

49 5-Bromo-2-[3-(2- 1.25 (br s, 12H), 4.04 (q, 2H), 512 | Meth | Meth
ethoxyphenyl)isoxazol-5- | 4.62 (s, 2H), 6.35 (br s, 1H), 6.65 12 62

ylmethylamino]-4-(5-
tert-butyl-1H-pyrazol-3-

(s, 1H), 7.00 (t, 1H), 7.10 (d, 1H),
7.40 (t, 1H), 7.70 (d, 1H), 8.07 (s,
1H)

ylamino)pyrimidine




4495-Bromo-2-[1-(3-1.50 (s, 3H), 2.18 (s, 3H), 2.22 (s,378MethMeth methylisoxazol-5-3H), 5.18 (q, H),
6.10 (s, H), 6.23172 yl)ethylamino]-4-(5-(br s, H), 7.68 (br s, H), 8.09 (s, methyl-1H-pyragnl-306k, 8.53
(br s, H) ylamino)pyrimidine 455-Chloro-2-[1-(3-1.50 (s, 3H), 2.15 (s, 3H), 2.24 (s,334MethMeth
methylisoxazol-5-3H), 5.18 (g, H), 6.10 (s, H), 6.211072 yl)ethylamino]-4-(5-(br s, H), 7.73 (br s, H),
8.01 (s, methyl-1H-pyrazol-3-H), 8.99 (br s, H) ylamino)pyrimidine 465-Bromo-4- (5- ethyl- | H-1.10 (t,

3H), 2.54%) 25 BAAIGE (3T PP 30 RTING)272T0; TR0aB R V255 7 PRe TPeth
(pyrid-3-y¥Imethylamino)2H), 7.92-8.05 (m, 2H), 8.37 (d, pyrimidine1H), 8.45 (s, 1iH), 12.04 (br s, 1H)
475-Brorio-2-(3-b{B8Y1ay -Y1s@ifn)2H) s 2 10 @ Boiweth ielfiébxazol-5-3H), 250 (4, 2H), 4150 (s,
2H),18 ylmethylamyigng)-4-(5-6.05 (s, 1H), 8009 (573 kbhprepyh B Hc@yragol-3r ylamino)pyrimidine
485-Bromo-2-(3-1.18 (d, 6H), 2.10 (s, 3H)), 2.85392Meth methylisoxazol-54{(m, 1H), 4.5 (s} 2H), 6.0 (s,
1H),21 ylmethy omestyebemyls, 113206 ($1AH) isopropyl-1 H-p yraz o I- B -
ylamino)pyrimiding 49%1Byomo-2-[3-(2-1.p5 (br s, 12H), 4.04 (g, 2H),512MethMeth
ethoxyphenyl)igoxazol-5-4.62 (s, 2H), 6.35 (br s, 1H), 6.651262 ylmethylamino]-4+(5-(s, 1H), 7.00|(t,
1H), 7.1d (d, 1HYBrIBIRMALpyrazol-317.40 (t, 1H), 7.70 (d, 1H), 8.07 (s| ylamiho)pyrinjidine1H) 24
April 200p 505-Bomardnte-tert-butyl-1.30 (s, 9H), 4.75 (s, 2H), 6.35 (br53gMethMeth
1H-pyra I-Q-yl:\minn)-Q, 1H) 6.43 (hr sA1H) _7.58 (d, 1263 ?-fQ-(7-1 HY 7745 (m 2H) 7.8 (r|1 1Hj),
51 ~ [ 5-Bromo-2-[3-(2- 1.23 (s, 9H), 2.36 (s, 3H), 4.65 (s, | 482 [Meth | Meth
methylphenyl)isoxazol- 2H), 6.36 (br s, 1H), 6.54 (br s, 12 64
5-ylmethylamino]-4-(5- 1H), 7.32 (m, 3H), 7.44 (d, 1H),
tert-butyl-1H-pyrazol-3- | 8.20 (s, 1H)
ylamino)pyrimidine
527 | 5-Bromo-2-[2- 1.19 (brs, 9H), 3.19 (t, 2H), 3.65 | 417 | Meth |J Am
(pyridazin-3- (q, 2H), 6.41 (br s, 1H), 7.54 (m, 12 Chem
ylethylamino]-4-(5-tert- | 2H), 7.98 (s, 1H), 9.06 (d, 1H) Soc,
butyl-1H-pyrazol-3- 1950,
ylamino)pyrimidine 72,
3539
53 5-Bromo-2-[3-(2- 2.18 (s, 3H), 4.63 (s, 2H), 6.3 (bd, | 506 | Meth | Meth
bromophenyl)isoxazol-5- | 1H), 6.62 (br s, 1H), 7.49 (m, 3H), 1 65
ylmethylamino]-4-(5- 7.76 (d, 1H), 8.07 (s, 1H)
methyl-1H-pyrazol-3-
ylamino)pyrimidine
54 5-Bromo-2-[2- 1.19 (s, 9H), 2.98 (t, 2H), 3.62 (q, | 417 | Meth |J Am
(pyrimidin-4- 2H), 6.36 (s, 1H), 7.37 (d, 1H), 12 Chem
yl)ethylamino]-4-(5-tert- | 8.13 (s, 1H), 8.62 (d, 1H), 9.04 (s, Soc,
butyl-1H-pyrazol-3- 1H) 1950,
ylamino)pyrimidine 72,
3539
557 5-Bromo-2-(pyrazin-2- 1.19 (s, 9H), 4.57 (d, 2H), 6.16 (br | 403 | Meth
ylmethylamino)-4-(5- s, 1H), 8.01 (s, 1H), 8.48 (s, 1H), 12
tert-butyl-1H-pyrazol-3- | 8.52 (s, 2H)
ylamino)pyrimidine




trifluoromethylphenyl)8.20 (s, 1H) isoxazol-5- ylmethylamino] pyrimidine 515-Bromo-2-[3-(2-1.23 (s,
9H), 2.36 (s, 3H), 4.65 (s,482MethMeth methylphenyl)isoxazol-2H), 6.36 (br s, 1H),8.2% (0261264
5-ylmethylamino]-4-(5-1H), 7.32 (m, 3H), 7.44 (d, 1H), tert-butyl-1H-pyrazol-3-8.20 (s, 1H)
ylamino)pyrimidine 525-Bromo-2-[2-1.19 (br s, 9H), 3.19 (t, 2H), 3.65417MethJ Am (pyridazin-3-(q,
2H), 6.41 (br s, 1H), 7.54 (m,12Chem yl)ethylamino]-4-(5-tert-2H), 7.98 (s, 1H), 9.06 (d, 1H)Soc,

butyl-1H-pygazqls3ghdaid-ylasnino)pyrnimiding . Sody, 238 BIGAY-4:43-(¢-7 184S, [Mduf- §MerH): 6-3
(bd,506MethMeth bromophenyl)isoxazol{5-1H), 6.62 (br s, 1H), 7.49 (m, 3H),165
yimethyldmino[{an&hyitazalsp; 8.07 (s| 1H) ﬁtQﬂﬁSﬂ illlP MEZZ@I éH)yIam no)pyriridine | 83
545-Bromo-2-[2-h AR5 Ah e 28(f§t 2H), 3 B2 ((94H7Methd Am (pyrimidin-4-2H)| 6.36 (s} 1H), 7.7 (d,
1H),12Chem yl)ethylamino]-4-(5-tert-8.13 (s, 1H), 8.62 (d, 1H), 9.04 (s,Soq,
butyl-1H-pyrazdl!8- PHESSd PéfiRbypyrimidine 72, 3539 555-Bromo-2-(pyrazin-2-1.19 (g, 9H), 4]57
(d, 2H), 4.16 (b %@ﬁMﬁH}Mmﬁm}ﬂ@.mlno) 4-(5-s, 1H), 8.01 (s, 1H), 8.48 (s,|1H),12
tert-butyl1H-pyrazal-3-8 52 (s, 2H) ylamino)pyrimidine 24 April 2006 565-Bromo-2-(5-1.24 (s, 9H),
2.38 (s, JHY, 4.43 BrROOMetANIEHE methyRsfdrolBloH26072d) 27 6.41 388 1mMetbs

ylmethylamino)-4-(5- (m, 2H), 4.45 (d, 2H), 6.04 (br s, 18

propyl-1H-pyrazol-3- 1H), 7.29 (t, 1H), 7.60 (bt, 1H),

ylamino)pyrimidine 8.00 (s, 1H), 8.39 (d, 1H), 8.48 (s,

1H)

58 5-Bromo-4-(5-isopropyl- | 1.14 (s, 6H), 2.84 (m, 1H), 4.46 388 | Meth
1H-pyrazol-3-ylamino)- | (s, 2H), 6.18 (br s, 1H), 7.28 (t, 21
2-(pyrid-3- 1H), 7.63 (bt, 1H), 8.00 (s, 1H),
ylmethylamino) 8.38 (d, 1H), 8.47 (s, 1H)
pyrimidine

59 | 5-Bromo-2-[3-(2- 2.19 (s, 3H), 3.93 (s, 3H), 4.62 (s, | 457 | Meth | Meth
methoxypyrid-3- 2H), 6.30 (br s, 1H), 6.70 (s, 1H), 1 66
yl)isoxazol-5- 7.12 (dd, 1H), 8.07 (s, 1H), 8.14
ylmethylamino]-4-(5- (dd, 1H), 8.29 (dd, 1H)
methyl-1H-pyrazol-3-
ylamino)pyrimidine

60" | 5-Bromo-2-[3-(3- 1.25 (s, 9H), 1.71 (m, 2H), 2.06 433 | Meth
methylpyrazol-4- (s, 3H), 2.34 (m, 2H), 3.24 (m, 12
yl)propylamino]-4-(5- 2H), 6.47 (br s, 1H), 7.05 (br s,
tert-butyl-1H-pyrazol-3- | 1H), 7.30 (br s, 1H), 7.97 (s, 1H),
ylamino)pyrimidine 12.06 (br s, 1H)

61’ | 5-Bromo-2-[3-(3- 1.70 (m, 2H), 2.08 (s, 3H), 2.18 391 | Meth
methylpyrazol-4- (s, 3H), 2.36 (t, 2H), 3.20 ( m, 1
yDpropylamino]-4-(5- 2H), 6.40 (br s, 1H), 7.03 (br s,
methyl-1H-pyrazol-3- 1H), 7.26 (s, 1H), 7.97 (s, 2H),
ylamino)pyrimidine 12.04 (s, 1H)

62 | 5-Chloro-4-(5-methyl- 2.12 (s, 3H), 4.5 (d, 2H), 7.07- 316 | Meth
1H-pyrazol-3-ylamino)- | 7.36 (m, 2H), 7.51 (br s, 1H), 7.67 10




ylmethylamino)-4-(5-8.04 (s, 1H) tert-butyl-1H-pyrazol-3- ylamino)pyrimidine
575-Bromo-2-(pyrid-3-0.86 (t, 3H), 1.52 (m, 2H), 2.47388Meth ylmethylamino)-4-(5ZmApH) 20065 (d,

2H), 6.04 (br s,18 propyl-1H-pyrazol-3-1H), 7.29 (t, 1H), 7.60 (bt, 1H), ylamino)pyrimidine8.00 (s, 1H),
8.39 (d, 1H), 8.48 (s, | H) 585-Bromo-4-(5-isopropyl-1.14 (s, 6H), 2.84 (m, 1H), 4.46388Meth
1H-pyrazol-3-ylamino)-(s, 2H), 6.18 (br s, 1H), 7.28 (t,21 2-(pyrid-3-1H), 7.63 (bt, 1H), 8.00 (s, 1H),

ylmethylgmino) Bp\FidLhl), 8.47 (s, 1H) pymifiNe 599sBrem@2445(2-2.19 (s, SH), 3.93|(s, 3H), 4.62
(s,457MdthMeth methoxypyrid-3-2H), 6.30 %)I{I s, 1H), 6.70 ﬁ) 1H),166 ﬁ%is oxazol|-5-7.12|(dd, 1H},
8.07 (s, IH), 8.14stBaIRM0]-4-(5-(dp M )3-8S6! (4D 1 Hy Mhetiy- 1 H-pyrazoll-3 -
ylamino) yrimici?§r§9§ri§50mo-2-[3-(3-1.25 (s, 9H), 1.71 (m, 2H), 2.06433Meth methylpyrazol-4-(s,
3H), 2.34(m, 2H) 3 24 (m 12 yl)propylaminol-4-(5-2H) 6 47 (brs 1H) 7 Q5 (br g,
tert-butyl| 83-pyraZehBrey(F-3etnis, 1P g7 AL IEmAE)pyidine®04 Metd, 1H)
615-Bromo-2-[2-{%#,]gﬁm@_l/-[}m% (s,|3601 31839 WMethmetylpyyazolid-(s, 3H) 2.36 (t, 2H),[3.20
(m,1 yl)pfopylamino]-4-(5-2H), 6.40 (br s| 1H), 7.03 (br s, methyl-1H-pyrazpl-3-1H), 7.26 (s, 1H), ¥.97
(s, 2H), iaminq)gyiiidnde12.04 (s, 1H) 685-EHo42B8REt-2HR (3.03H), 4.5/(d, 2H),
7.07-316Meth ]@1%@§91T§1h1y@mino)-7.36((5}13,21@) 7.51 (br s, 1H), 7.6710|24 Aptil 2006 2-(pyrid{2-(m,
1H), 7.9 (s, 1RH), 8.34 (s,

pyrimidine

64 | 5-Bromo-4-(5-methyl- 2.13 (s, 3H), 4.43 (d, 2H), 7.24 (d, | 360 | Meth
1H-pyrazol-3-ylamino)- 2H), 7.63 (br s, 1H), 7.99 (s, 2H), 1
2-(pyrid-4- 8.44 (d, 2H), 11.99 (br s, 1H)
ylmethylamino)
pyrimidine

65 5-Chloro-2-[2-(imidazol- | 2.15 (s, 3H), 2.74 (m, 2H), 3.43 319 | Meth
5-yl)ethylamino]-4-(5- (m, 2H), 6.48 (br s, 1H), 6.77 (br 10
methyl-1H-pyrazol-3- s, 1H), 7.01 (br s, 1H), 7.5 (s, 1H),
ylamino)pyrimidine 7.9 (brs, 1H), 8.31 (br s, 1H),

11.6-12.1 (m, 2H)

66 | 5-Chloro-2-[3-(3- 2.19 (s, 3H), 3.81 (s, 3H), 4.61 (s, | 412 | Meth | Meth
methoxyphenyl)isoxazol- | 2H), 6.05-6.45 (m, 1H), 6.81 (s, 10 67
5-ylmethylamino]-4-(5- 1H), 7.03 (m, 1H), 7.36-7.40 (m,
methyl-1H-pyrazol-3- 4H), 7.99 (s, 1H)
ylamino)pyrimidine

67 | 5-Chloro-4-(5-methyl- 2.16 (s, 3H), 4.60 (s, 2H), 5.97- 383 | Meth | Meth
1H-pyrazol-3-ylamino)- 6.43 (m, 1H), 6.88 (br s, 1H), 7.49 10 68
2-[3-(pyrid-3- (m, 1H), 7.96 (s, 1H), 8.20 (m,
yl)isoxazol-5- 1H), 8.64 (m, 1H), 9.0 (br s, 1H)
ylmethylamino]
pyrimidine

68 | 5-Chloro-2-[3-(pyrid-2- | 1.24 (s, 9H), 4.66 (s, 2H), 6.34 (br | 425 | Meth | Meth
yl)isoxazol-5- s, 1H), 6.73 (br s, 1H), 7.48 (t, 13 70
ylmethylamino]-4-(5- 1H), 7.89-7.99 (m, 3H), 8.65 (d,
tert-butyl-1H-pyrazol-3- | 1H)




ylmethylamino)1H), 8.48 (d, 1H), 11.96 (br s, 1H) pyrimidine 635-Chloro-4-(5-methyl-2.15 (s, 3H), 4.43
(m, 2H), 7.29316Meth 1H-pyrazol-3-ylamino)-(s, 1H), 7.43-7.74 (m, 2H), 7.9210 2-(pyribdi (b0 1H),
8.23-8.56 (m, 3H), 12.0 ylmethylamino)(br s, 1H) pyrimidine 645-Bromo-4-(5-methyl-2.13 (s, 3H), 4.43
(d, 2H), 7.24 (d,360Meth 1H-pyrazol-3-ylamino)-2H), 7.63 (br s, 1H), 7.99 (s, 2H),1 2-(pyrid-4-8.44 (d,
2H), 11.99 (br s, 1H) ylmethylamino) pyrimidine 655-Chloro-2-[2-(imidazol-2.15 (s, 3H), 2.74 (m, 2H),

3.43319Nleth 5] & @&W‘Hﬂuﬂlﬁ% (m, 2H), 6.48 (br s, 1H), 6.7/ (br10 methyl-1H-pyrazol-3-s, 1H),
7.01 (brg, 1H) 175 (s 1 ylamino)pyrimidine7 9 (brs 1H) 831 (brs 1H) 11 6:12 1 (m 2H)
665-Chlof8%-[3-7Bromad-Brapgt (s, BAPu(as(SHioMetkimetR FhethoxyisienyMstkar Meth),
6.05-6.48 (M, 1H) 16 (%196 T,aG)et Y Bsoal k)7 4 (B10dH), 7.36-7.4q¢m, | 7
methyl-1 -I-pyra - -4H) 7.99 (s, 1H) ylamino)pyrimidine 675-Chloro-4- (15 methy|-2.16 (s} 3H), 460 (s,
2H), 5.97-383MetHRéRTId420yrazol-3-ylarifd) .43 it TH§besedHr B4 1H), 7.491068
2-[3-(pyrih-3-(m}, i Xa961(5. 1H), 8.20 ( tyimoxaa:solr@glm 81 gy 1H), 9.0 (br s, 1H
ylmethylgmino] |pyrimidine 685-Chloro-2-|3 g/nd -2-1. 24 s, 9H), 4.66 (s, 2H), 6.34 (br4d25MethMgth
yl)isoxazpl-5-s, [I¥NErHming) 1H), 7.48 (ES inoJ-4-(5-1H),|7.89-7,99 (m, BH), 8.65 (d,
tert-butylt1H-pyrazalddihd) 24 April 2006
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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 74 13
0l-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, 1H), 1 76

-5-ylmethylamino]-4-(5-
methyl-1H-pyrazol-3-

8.02 (s, 1H)

ylamino)pyrimidine

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



(pyrimidin-5-2H), 6.38 (s, 1H), 8.35 (s, 1H),12Chem yl)ethylamino]-4-(5-tert-8.73 (s, 2H), 9.14 (s,
1H)Soc, 24 April 2006 butyl-1H-pyrazol-3-1950, ylamino)pyrimidine72, 3539 12 24 April 2006
1025-Chloro-2-(pyrid-3-0.84 (t, 3H), 1.50 (m, 2H), 2.45344Meth yImethylamino)-4-(5-(m, 2H), 4.46 (s,
2H), 6.18 (br s,16 propyl-1H-pyrazol-3-1H), 7.30 (t, 1H), 7.67 (d, 1H), ylamino)pyrimidine7.91 (s, 1H),
8.38 (d, 1H), 8.48 (s, | H) 1035-Chloro-4-(5-isopropyl-1.13 (d, 6H), 2.84 (m, 1H), 4.47344Meth
1H-pyrazol-Red@iving}{&dati)h @ RENBLAAON i 291,18 -i{Ryie3al H)icfe@2id widdhed Q2KS, 1H),
ylmethylarﬁincé)%g.% d, 1H), 8.49 (s, 1H) pyrimidine 1045-Bromo-2-[3-2.17 (s, 3H), 3.84 (s, 3H), 4.59
(s,408MetfNEI4HE M BISRaz2H), 6.21 (or s, 1H), 6.58 (s, 1H),174 13
ol-5-yimethyanainebds 0a(ap 1ptd (omnathypitddepyrazob8nylamino)pyrimidine 1055-Bromo-2-[3-1.86
(m, 4H), 28 (s, 3H), 3.44 (t,447MethMeth (pyrrolidin-1-2H), 3.57 (t, 2H), 4.58 (s, 2H),178
ylcarbonyl)i e sy UeS1Y8:44 (s, 1H), 8.04 ylmethylamino]-4-(5-(s, 1H) methyl-1
H-pyrazol-350pemin@pyKimidine 1065-Bromo-2-[3-2.17 (s, 3H), 4.40 (s, 2H), 4.50 (s,380MethMeth
(hydroxymethylisoxazg|2H), 6.17 (s, 1H), 6.28 (br s, 1H),176 -5-ylmethylamino]-4-(5-8.02 (s, 1H)
methyl-1 H- Hf-réwld?dﬁgiﬂ%)aﬁﬁﬂﬁl?ﬁf e

® NMR run at 373K/400MHz.

 NMR run with no d4 acetic acid at 343K.

1 NMR: Trifluorodeuterated acetic acid-d; use in place of acetic aicd-ds.
10 "' NMR run in CD;OD.

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-1H-pyrazol-3-

ylamino)pyrimidine

5-Bromo-2-[3-(methoxycarbonyl)isoxazol-5-ylmethylamino]-4-(5-methyl-1 H-pyrazol-
3-ylamino)pyrimidine (Example 104; 50mg, 0.1 1mmol) was suspended in 7N methanolic
ammonia (5ml) 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. 24 April 2006 3 Reaction treated with 2M NH3/MeOH to
pH 9. Precipitate was filtered and washed with distilled water and diethyl ether. 4 NQad4pedas¥ork-up,
product precipitates from DCM. 5 No chromatography necessary. 5 6 500MHz (393K). 7 NMR run
with no d4 acetic acid. 8 NMR run at 373K/400MHz. 9 NMR run with no d4 acetic acid at 343K. 10
NMR: Trifluorodeuterated acetic acid-d1 use in place of acetic aicd-d4. 10 11 NMR run in CD30D. 12
Compound couldAdeopigpaistth i she IracedHre sieaehindddn thisgpapeimd B, Bsigtiggchangeywith the
methanol used in the chromatography occurred. Example 107 15 )
5-Bromo-2L [P BERBEIR o AP A VAT PR L3P o Rlne
5-Bromo-248nimethoxyaatban)cesazohonkmetayartine v a1 edy tolédqazabient

3-y|amino)[p rimidine (E aéﬁ%ple 04; 50mg,.0.1 Immol)%fsusp-end%ggin 7N methanolic amm%nia
(5m1) and'SHRER U anibi rt%ﬁ’#;&‘&%?ﬁ?&%‘iafscﬂﬁﬁ“r? e UBIARGS Were HREREE LB 45y 80 8B bration
and thee residHe tvapiriii aeeivoteiRGY digthid @thenRRiR) ANg:ties prpducti vl eotad Oy: fitration to
give the title compourégéme 76%%)'%NMRHS;DMSO): 2.18 (s, 3H), 4.57 (d, 2H), 6.28 (br s, 1H), 6.50
(s, 1H), 7.720s52phD e & 1H); 805 (s 11y O23 66 [ED-11y2 i 583 Miiy22 ¥ Mbtion 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 illu —~But not a limitation, of some of the starting materials used in the above reactions.
30 Method 10 koBEOMAALEhloro-4-(5-methyl-1H-pvrazol-3-ylamino)pyrimidine 24 April 2006

10 Acetonitrile (13.7ml, 260mmol) was added to a suspension of sodium hydride (10.4g of a
60% suspension in mineral oil, 260mmol) in ethyl propionate (22.3g, 220mmol) and
anhydrous 1,4-dioxane (200ml) at ambient temperature. The mixture was heated at 100°C for
12 hours and then allowed to cool. Water was added, the mixture 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 - §
20 The following compounds were prepared by the procedure of Method 2 using the

appropriate starting materials.

Method Compound

3 2-Cyclopropyl-2-oxoethylnitrile
4 2-Oxopentylnitrile

5 2-Oxo0-3-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



A solution of 5-bromo-2,4-dichloropyrimidine (10.0g, 44mmol), 3-amino-5-methyl- 1H-pyrazole (6.0g,
62mmol) and N,N-diisopropylethylamine (9.20m1, 53mmol) in 1-butanol (80m1) wax!hgaied(e35C
for 12 hours. The mixture was allowed to cool to ambient temperature and the resulting precipitate
collected by filtration. The solid product was washed 5 with ethanol and dried to give the sub-titled
compound (10.8g, 85%). 1H NMR (DMSO): S 2.23 (s, 3H), 6.23 (s, 1H), 8.39 (s, 1H), 9.21 (s, 1H),
12.27 (s, Wd)irb8: (7229040 Xve i SO 2-Qko butinitrileolQ Agesonitsies (1817 miz 269mmol) was
added to a suspension of sodium hydride (10.4g of a 60% suspension in mineral oil, 260mmol) in
ethyl propi%ﬁﬁ'(zz.?ag, 220mmol) and anhydrous 1,4-dioxane (200m1) at ambient temperature. The
mixture was heated at 100C for 12 hours and then allowed to cool. Water was added, the mixture
adjusted tQ pH 2.0 with concentrated hydrochloric acid and extracted with DCM. The extracts were
combined Mtods ZMUSO4) and the volatiles removed by evaporation. The residue was purified by
columf chromeiegsaphynencsitipagriselsingreptiiddGiibe givedaditeMempoBndiOne94%) as an
oil. NMR (CDC13): 1.10 (t, 3H), 2.65 (g, 2H), 3.50 (s, 2H). Methods 3 - 5 20 The following compounds
were prepaPEEBY T Y PEBfMethod 2 using the appropriate starting materials.
MethodClomp@gidad 32cte iapyl-2-oxoethylinitrile 42-Oxopentylnigng 52-Oxo-3-methylbutylnjtrile
Method d3-Amina-H-ethvl-1H-nvrazole 25 Hvdrazine monohvdrate (11 3a_230mmaol)lwas addled to a

solution ¢f3-oxobutyrdriiaoiersipmrad. b mramieol) in ethahde8mds and the mixture heated at
70C for 12ghours: 1g_)&qjﬁﬂjgg_wfgrygy&qgmeevaporation and e fEgigue was purified by|column
chromatdgraphy on silica gel eluting with DCM/methanol (90: 10) 1o give the title compound 24 April
2006 as @ oil. (10.2g3-449)oNMREDMSOH-pyrazle3H), 2.40 (q, PMRIBES (s, 1H); m/z 112 (MH)'.
Methods 79

Method 10
2.5-Dichloro-4-(5-methyl-1H-pyrrazol-3-ylamino)pyrimidine

10 A solution of 2,4,5-trichloropyrimidine (6.0g, 32.6mmol), 3-amino-5-methyl-1H-
pyrrazole (3.18g, 32.7mmol) and N,N-diisopropylethylamine (6.30ml, 36.2mmol) in 1-
butanol (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

15 290 (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 8
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




5 The following compounds were prepared by the procedure of Method 6 using the appropriate
starting materials. MethodCompoundSM 73-Amino-5-cyclopropyl-1H-pyrazoleMeth@d April 2006
83-Amino-5-propyl-1H-pyrazoleMethod 4 93-Amino-5-isopropyl-1H-pyrazoleMethod 5 Method 10
2,5-Dichloro-4-(5-methyl-1H-pyrrazol-3-ylamino)pyrimidine 10 A solution of 2,4,5-trichloropyrimidine
(6.0g, 32.6mmol), 3-amino-5-methyl-1H- pyrrazole (3.18g, 32.7mmol) and N,N-diisopropylethylamine
(6.30m1, 3@ Zmmol s 1ihtn RIFRAQK (RIMB YA ASAIRE AL VMRS g RaHinthe volatilesyyere rémoved

by evaparation and the residue was triturated with DCM to afford the title compound (5 79, 72P6) as a
white so|idONMR tONEDIom sk (Escatioperpyl (ki yyagodg-daminopgringidingy) 12 27 Methi{):\m/z 15
O B T R R N O G R e R
using thel_appropriate starting materials., MethiCompoundSM
115-Bromo-2-chloro-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrimidineMeth 7

125-Brom@; i I&) 4-(5-tert-butyl-1H-pyrazol-3-ylamino)pyrimidine

132,5-Dic|%03‘(’?(— ert-butyl-1H-pyrazol-3-ylamino)pyrimidine

145-Bromo-Z=thinroedziideblyde biimgrazol-3-ylamino)pyrimidineMeth 6

154-(5-Methyl-1H-pyrazol-3-ylami -(I?-ch oropyrimidine . . .
o3 o Dichld R e R ded i pogtions to a solution of
172,53 ichienpali{byathykihit-(fy(az dit 3ylamiinm) PvikidGheN etlettthat the temperature did not rise
185-Bromo:4-(5- -1H-pyrazol-3-ylami o?-z- hlo rimi ine%{/legu 8 24 April. 2006 .
o3 o o T o SR o it AR Roted win
202,5-Dichiiced{BrcCYGiopropykdibpynazbk 3qdeoninoypyimidimedvetivith ether. The organics
215-Bromo-4-(5-isqpropyl-1H-pyrazol-3-ylami -2-?Ior ig@j'ne th 9 Method 22
oS TR LAY AR AR PR EREM IR el ity o 4
solution ofevaporation to give the title compound (6.43g, 100%) as an oil. NMR (CDCls): 7.4 (m, 3H),

10 7.8 (d, 2H), 8.9 (bs, 1H).

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 o-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 o-Chloro-2-methylbenzaldehyde oxime Method 41

31 o-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



5 benzaldehyde oxime (5.0g, 41.3mmol) in DMF (34m1) such that the temperature did not rise above
35C. The mixture was stirred at ambient temperature for 2 hours and then cooled w2th ApmiiG®b&Eth.
Water was added and the aqueous mixture extracted with ether. The organics were combined,
washed with water and brine, dried (MgS0O4) and the solvent removed by evaporation to give the title
compound (6.43g, 100%) as an oil. NMR (CDC13): 7.4 (m, 3H), 10 7.8 (d, 2H), 8.9 (bs, 1H). Methods
23 - 33 The f0%@@iﬂ&§%ﬁ@%9ﬁéﬁ’@iﬁla{%@&%@\%§3ﬁ%@é@c@f&ﬂ%h@%@@n@ﬁmg Hascrapyropriate
starting materials. MethodCompoundSM 231-chloro-2-methylpropylaldehyde oxime
24a-Chloré?2Laelskop N2 Py de bXfig 25a-Chloro-2-chlorobenzaldehyde oximeMethod 36
26a-Chloro-2-fluorobenzaldehyde oximeMethod 37 27a-Chloro-2-trifluoromethoxybenzaldehyde
oximeMethod 38 28a-Chloro-2-ethoxybenzaldehyde oximeMethod 39

29a- Chlong-m&omethylbenzaldehyde oximeMethod 40 30a-Chloro-2-methylbenzaldehyde

oximedMethogidd S den<drexmelenzaldehyde oxime
32a-Chloro-2-methoxypyrid-3-ylcarbaldehyde J.Chem. Soc. Perkin Trans oximel 1990 2409-15.

33a-Chloro-3-MeHBUgBE PRy MaisHETRthiids 1 Q3vtitmed 3 digtlfeshiygter (20mD) was

a-Chloro- m&&&&@@%ﬂ@%@&iﬁlmﬂm&&%&%aﬁﬁwﬂmﬁﬁ)ﬂEM@H&Q&‘ﬂ%ﬁI&ﬁ%w
Tetrahedron 2000, 56, 1057-1064. Method 35 5 3-Methoxybenzaldehyde oxime A solution of

hydroxylariABh Ot oRIBries ABEehin 2amRALiRR dvad ihe wafarqmﬁw&sfoaa&w% 3 O (Gurv)
aqueous SPRIUATNMEY Sxidedeluipn (@8N 3xMaihayhanzaldsdyseniddmhe @:d2mgwe@s added in

one portlon and the mixture was stirred for 2 hours at 0-5C.
combined, dried (MgSQO,) and the solvent removed by evaporation to give the title compound

(18.7g, 100%) as a colourless oil. NMR (CDCls): 3.8 (s, 3H), 6.9 (m, 1H), 7.1 (m, 2H), 7.15
(m, 1H), 8.1 (s, 1H), 8.6 (br s, 1H).

Methods 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 2-trifluoromethylbenzaldehyde oxime
41 2-methylbenzaldehyde oxime
42 2-iodobenzaldehyde oxime
Method 43

5-(tert-Butoxycarbonylaminomethyl)-3-phenvylisoxazole

20 A solution of a-chlorobenzaldehyde oxime (Method 22; 1g, 6.4mmol) in THF (13ml)

was added dropwise to a solution of N-fert-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 (MgSOs) and the solvent removed by evaporation. The residue was triturated with



The mixture was adjusted to pH7 and extracted with dichloromethane. The extracts were 10
combined, dried (MgSO4) and the solvent removed by evaporation to give the title Gangoil®06L8.79,
100%) as a colourless oil. NMR (CDC13): 3.8 (s, 3H), 6.9 (m, 1H), 7.1 (m, 2H), 7.15 (m, 1H), 8.1 (s,
1H), 8.6 (br s, 1H). Methods 36 - 42 15 The following compounds were prepared by the procedure of
Method 35 using the appropriate starting materials. MethodCompound 362-chlorobenzaldehyde

oxime 372rfiHesohenzadehydamxivieS8d-tyfliarametioaxybens aldeby@de atinel 73mg, 54%).
392-ethoxybenzaldehyde oxime 402-trifluoromethylbenzaldehyde oxime 412-methylbenzaldehyde
oxime 42U e aldary AL oS e adpe s 10 b 11 8 (s 1745 (St 7
5-(tert-Buterycarbonylaminomethyl)-3-phenylisoxazole 20 A solution of a-chlorobenzaldehyde oxime
(Method 22; Ig, 6.4mmol) in THE (13m1) was added dropwise to a solution of
N-tert-butoxycarbonyl-propargylamine (0.5g, 3.2mmol) and triethylamine (0.9m1, 6.4mmol) in THE
(25m¥) conethvilh 4-isg bath. The mixture was allowed to warm to ambient temperature and stirred
for 2 days. The volatiles were removed by evaporation and the resid issolved in DCM. The
solution was winGA T GARERRH SSH B HFEE (1 G & SURBHS FEABUERBY evaporation
The residugpraprinieisaiathwitthi2diaqril 2006 isohexane/ether (9:1) and collected by filtration to give

i mnound (A472ma E404\  NMD (CNC120 1. 48 (¢ QLN A4 48 (A 2N E 10 (he 1L 6 B (o
the title cprpow Sg—oHe—NMRALSDEI3-1-46(s-9—4-46(d-=2)—5 . 1H),

LU\ & IO

7.42 (m, SMréﬁi'.Sl Eﬁ‘%‘:’i?llf)ﬁ%qvlethods 44 - 55 The following compounds were prepared py‘the
procedurg of Methed 23 HRINgk Jo&- GRIRRARGm Ibﬂﬁifﬁaﬁ% B 0¥ LB OMPOUNdSM | Meth 23
9

445-(tert{Butaxycarbonylaminomethyl)-3-isopropylisoxazoleMeéth 23

455-(tert{BttoxycafbBayiBnineyRathymyBuEneEexy) phEhyliSarINBi0Raz0le Meth 24

46 5-(tert-Butoxycarbonylaminomethyl)-3-(2-chlorophenyl)isoxazole Meth 25
47 S-(tert-Butoxycarbonylaminomethyl)-3-(2-fluorophenyl)isoxazole Meth 26
48 5-(tert-Butoxycarbonylaminomethyl)-3-(2- Meth 27
trifluoromethoxyphenyl)isoxazole
49 S-(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




465-(tert-Butoxycarbonylaminomethyl)-3-(2-chlorophenyl)isoxazoleMeth 25
475-(tert-Butoxycarbonylaminomethyl)-3-(2-fluorophenyl)isoxazoleMeth 26
485-(tert-Butoxycarbonylaminomethyl)-3-(2- Meth 27 trifluoromethoxyphenyl)isoxazole
495-(tert-Butoxycarbonylaminomethyl)-3-(2-ethoxyphenyl)isoxazoleMeth 28
505-(tert-Butoxycarbonylaminomethyl)-3-(2- Meth 29 trifluoromethylphenyl)isoxazole

515-(tert-Butoxygasinnylaminaipetinuh wer2-pagimdphenybisexadate MeEMeabd 56 using the

525-(tert-Butoxycarbonylaminomethyl)-3-(2-bromophenyl)isoxazoleMeth 31
535-(tert-BRPELE SHITHRIRBYER)-3-(2-methoxypyrid-3-yl)isoxazoleMeth 32

24 April 2006

545-(tert Ryeprd

anympyaamethyl)-3-(3-methoxyphenyl)isoxazoleMeth 33| Method

555-(tert |lfnxyrarknnyl.qminnmpfhyl)-?-(pyrid-?-yI)iqnx.q7nlpl\llpth 34 Method[56 10
5-Amino&thyl-3-phehyisorapsib iritirorsapeticozendla . 7m1, 2.6mmol) was addetherdiwise to f
solution ¢f&(tert-"DUteXYTArIaNy] l—iﬁf’ﬂ— S SRR RO ggRIE (Methot 43, g3y 45 73mmdl) in
DCM (8m1l) cooled jn an ice batgsq']he mixture \Zg% a)rjmed to ambient temperatﬁre and stirred for 18
hours an{i38e volatile§-removettthyled4potdticmhithgl residuelwas triturated witHttedtd6l5 give the
title comprgud-(427mg; 869 INMBR (DM SOTA-33 (521, 7-t(s H 75t B 78 s 2H) 8.6 (br
S, 3H). Methods 57 - mlﬁp%f%%g-) %? ?gﬁ%ev?llennbpésr%}é)éggr%s were prepare ?%tﬂ%’é? é\:/ocedure of
Method J&iising the appripriatehyiadtiigtrifateralsthde iphd 0 ijoaundliethod Method 48
575-Aminemethyl-3-isopropylisoxazoeleitethod44 -
585-Amindihethyl-342-BHSR Ty sSYAzbIRR BN s yazole Method 49
595-Amin@rethyl-3-(2-ehiarophaenyl) s oxad dlevathas henyl)isoxazole Method 50
605-Aminomethyl-3-(2-fluorophenyllisoxazoleMethod 47
615-Amindthethyl-3- éitﬁﬂ%?&?ﬁ%‘ﬂb&%ﬁ@ﬁ%@&ﬁﬁ%}éﬁ\?iéﬁ‘?lfd 48 Method 51
625-Amingxethyl-3-(2-athexypearylisexpzaiRMethpdidXazole Method 52

66 5-Aminomethyl-3-(2-methoxypyrid-3-yl)isoxazole Method 53

67 5-Aminomethyl-3-(3-methoxyphenyl)isoxazole Method 54

68 5-Aminomethyl-3-(pyrid-3-yl)isoxazole Method 55

Method 69

5  5-(tert-Butoxycarbonylaminomethyl)-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-fert-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

10

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).

15

Method 70

5-Aminomethyl-3-(pyrid-2-yl)isoxazole

20

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).



635-Aminomethyl-3-(2-trifluoromethylphenyl)isoxazoleMethod 50
645-Aminomethyl-3-(2-methylphenyl)isoxazoleMethod 51 24 April 2006
655-Aminomethyl-3-(2-bromophenyl)isoxazoleMethod 52
665-Aminomethyl-3-(2-methoxypyrid-3-yl)isoxazoleMethod 53
675-Aminomethyl-3-(3-methoxyphenyl)isoxazoleMethod 54
685-Aminomethyl-3-(pyrid-3-yl)isoxazoleMethod 55 Method 69 5
5-(tert-Butoxycarbonylaminomethyl)-3-(pvrid-2-yl)isoxazole Sodium hypochlorite (16m1 of a 14%w/v
agueous —29.5mmol) was added dropwise to a solution of 2-pyridinealdoxime (2g, 16.4mmol)
and N-tertomenpgashomitiaepadoyiaminexs6g, 36.1mmol) in DCM (30m1) cooled in an ice bath.
The mixture was stirred vigorously and allowed tg warm to ambient t erature and stirred for 18
ours. The 10 AJOUSE B, L AE P e hd SRR B R Co AL DR racts
were omiingtbndsigshéMaSOodyand 5e13allsUniavDyatrbytieManarasoen, Jtiemesjdue Wasyurified by
column chromat y on, silica gel_eluting.with diethyl ether/isohexane (1:12]_,'50 give the title
compound (T OAUD ARG (DT NS GHE (St R STV 35 (. |
H), 7.8 (mmlakl}ti8:&b 1, 8o 8L Tilgered i d theMetinglds Aenfoveh inosmeoyhdotoMid-2yiiroxazole
5-(tert-Butoxycarbonylamjnomethyl)-3-(pyrid-2-yl)ispxazgle (Method 69) was treated a ribed in
Vietnoa ST GV ALl TR aty S R e RATES (SISO e SOrEeosn, 3 208, 111
7.5 (M, 1HY9 7 QNMR 26D EH51(188 $d331)) 2 2 Tres, BH), 34 A\pyil2Q@61 Methay 759-7.75 (m, 2H),
3-Methyl-5-(1- amidoethyl)i e A solution of triethylamine (0.35m1, 2.5mmol) in toluene
(15 wis%”ﬁ&ga é%nmg% g%%x@\éfethmn of phenylisocyanate (5.43m1, 50mmol), nitroethane
(2.15m1, 30mmol) and N-(but-1- yn-3-yl)phthalamide (5.0g, 25mmol) in toluene (65m1) at ambient
temperatuki. tih% @%xture was stirred for 18 hours, filtered and the volatiles removed by evaporation.

The resid rated with ether and the product collected by filtration to give the title compound
(5.35g, 8P4).-NMIREBRIGE)iethBs(ekaably, 2.27 (s, 3H), 5.60 (g, H), 6.11 (s, H), 7.69-7.75 (m, 2H),

10 7.79-7.85 (. 28 /% 25 ,(ME < 1 5 (1 -phthalamidoethyl)isoxazole (Method 71: 3.55¢,
15  13.9mmol), hydrazine monohydrate (0.75ml, 15.3mmol) and ethanol (50ml) was heated at

reflux for 4 hours. The mixture was allowed to cool to ambient temperature and glacial acetic
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 (MgSO,) and the
solvent removed by evaporation. The residue was dissolved in ethanol and treated with an
excess of 1N 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)aminomethyl]isoxazole

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 (MgSO,) and the solvent removed by evaporation. The

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



Method 72 5-(1-aminoethyl)-3-methylisoxazole A mixture of the
3-methyl-5-(1-phthalamidoethyl)isoxazole (Method 71; 3.55¢g, 15 13.9mmol), hydraZlneAprdrzsitydrate
(0.75m1, 15.3mmol) and ethanol (50m1) was heated at reflux for 4 hours. The mixture was allowed to
cool to ambient temperature and glacial acetic acid (8.8m1, 153mmol) added, the mixture then heated
at reflux for 2 hours. The mixture was allowed to cool to ambient temperature and the mixture
neutralized et §020 agesnIs(Padivive ioxiderspduian dibieshvdihnware B estrasted yuY) DCM,
and the combined. extracts 20 washed with water followed by brine. The organics were separated,
e (VSO Sl thdl- St U0 v or SR T SN s chssonved im ethanl and
treated with an excess of IN 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 (g H), 6.38 (s, 1H),
6.60 (br sj&ﬁ%&’-ﬁ%ﬂ (MH)'. 25 Method 73 3-Ethoxycarbonyl-5-
[N-(test-bugyieyeatassuy)arpiaeimeiiythidoxazetgeA solution of ethyl chlorooximidoacetate (10g,
66mmol) in T EéﬁgOml was ad eﬁﬂﬁr wise over 3 aé) rs to a mixture of
N (ert buty o TG by el BET0) Mo it MR L3R HoT ol in
tetrahyrofuran-tLO@oNyciheipixididvasisd | xoxegodd avidieidt 18nmoeragy kdanikd)iswe®nd then the
volatiles were r ved by evaporation. The residue was dissolved in DCM and washed with water
followed by | BT eI LBbAREH BRGSO R A S8t T So ey
evaporatiosy dhiporasichidias pdudieddyiaatisdwaktichegiopeaipnyoosiwiliba det ebtipgunitiize3g,
isohexane/dieth il 2006 ether (80:20 then 50:50) to_give the title compound (10. Q%). NMR
(DM@ ): 16%'9(’ ﬁﬁﬁ{m%@%ﬁ ,%E%,%ﬁ),(%‘: s,%lé)l%sr. (é,'%%—&’%?@gz(ﬁiﬁ&%ethod 74
5 3-Ethoxycarbonyl-5-aminomethylisoxazole Trifluoroacetic acid (2.1ml, 29mmol) was added to a
solution of 3-eth arbonyl-5-[N- (tert-butyloxycarbonyl)aminomethyl]isoxazole (Method 73; 790mg,
2.9mmol) BT 5m1). The mixture was stirred at ambient temperature for 4 hours then the
volatiles reiidyédxpynensiboraNonert-batsésidderinas itmiatedewivh) dietiwdlether to give the title
‘i‘;T ?ﬁl‘g;d ,(\Z Sﬁ}%iéﬁ%%%%ywﬁ (SO ol oiadadd S hnSig 4 Srditdh 882 (5 3H): m/z
15  ethoxycarbonyl-5-[N-(tert-butyloxycarbonyl)aminomethyl]isoxazole (Method 73; 1.62g,

6mmol) in ethanol (15ml) at 0°C under a nitrogen atmosphere. The mixture was stirred at
ambient temperature for 4 hours then quenched with saturated aqueous sodium hydrogen
carbonate solution. The mixture was extracted with EtOAc and the organics washed with
brine then dried (MgSQ,). 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)".



3-Hydroxymethyl-5- [N-(tert-butyloxycarbonyl)aminomethyl]isoxazole Sodium borohydride (610mg,
|I6mmol) was added in portions to a solution of 3 15 24 April 2006
ethoxycarbonyl-5-[N-(tert-butyloxycarbonyl)aminomethyllisoxazole (Method 73; 1.62g, 6mmol) in
ethanol (15ml) at OC under a nitrogen atmosphere. The mixture was stirred at ambient temperature
for 4 hours then quenched with saturated aqueous sodium hydrogen carbonate solution. The mixture
was extragiesdwd76tOAC and the organics washed with brine then dried (MgSO4). The solvent was
removed by evaporation t(l) ive the title 20 compound (1.25g, 91%). NMR (DMSO): 1.38 (s, 9H), 4.21
(d, 2H), 4. 42°droxymethyld-aminomelligisoxazole 7 49 (br s, 1H): m/z 229 (MH)'". 24 April 2006
Method 76 3-Hiyiglispametiyh&benng mathiybisoxaz alrldd iftuosoagaiic A3 thiAmkybbmp ) Was added
to a solution of 3-hydroxymethyl-5-[N- (tert-butyloxycarbonyl)aminomethyllisoxazol thod 75;

T 250, 5 AN I A RO PHE IS HEIE Pt i3t S Pa o b B MBI then
the voiatilemneemiuad Byiesaparatiambldit tasisiewasopusfiiediRytieh tpaiegghie o aeSoX-2
column (SOggélﬁin \ﬁl}g me&hanol then{iée gm onia in methanol tg ' ?th? title §mp und (676mg,
09%). NP HERHAED: TS FTa0e Sy PIAEO R ENL B, o8 B8 (e 215 B3b (OBl TeEMetnoa
77 3-(Pvrrelitimdydaar ey PNbaihin{taiit: bhubikakyear e pipamunom ethyflisexazdieng, 96%). NMR
3-Ethoxyc I-5-[N-(tert-butyloxycarbanyl)ami yllispxaz od 73; 500mg, 1.85mmol)
was disso@%@%sﬂy}rgﬁﬁfes( &)g(%@{ﬁﬁ%%&ﬁfg%%dggg ;%&%ss%%eé& C% e volatiles were
removed by evaporation and the residue was triturated with diethyl 15 ether to give the title compound

(432ngg, 79%) as a white solid. NMR (DMSO): 1.38 (s, 9H), 1.85 (m, 4H), 3.50 (t, 2H), 3.62 (t, 2H),
4.29 1, 236{—%,6 ! ), 7.53 (s, 1H): m/z 240 (M- C4Hs)". Method 78 20

3-(PvrrOI!di_i’-lélkwfcﬁdiﬁ)ﬂyls)}&mwb)nielmy{ﬁﬁmmol&xvcarbpnvl)amino_methyl]isoxazole
doprotoced a3 dULEHREH MGt Ot AR e DB BUAE B TS OR MO SISt Zh (428img,
95%). NMB)(Ind SIC®51hu@81{rwad Hi s3 144 (tn DlybjroBidid o (42iH) ardl 3oe (811 Rivde 688 dSfot B h&16&(s, 3H);
m/z 196 (I\ég%.zl%e volatiles were removed by evaporation and the residue was triturated with diethyl
15  ether to give the title compound (432mg, 79%) as a white solid. NMR (DMSO): 1.38 (s, 9H),
1.85 (m, 4H), 3.50 (t, 2H), 3.62 (t, 2H), 4.29 (d, 2H), 6.47 (1H), 7.53 (s, 1H); m/z 240 (M-
C,Hg)".

Method 78

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-lodobenzaldehyde oxime (Method 42) was treated as described in Methods 22 and 43
to give the title compound.
30

Method 80

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




Method 79 5-[N-(tert-Butoxycarbonyl)aminomethyl]-3-(2-iodoophenyl)isoxazole 2-lodobenzaldehyde
oxime (Method 42) was treated as described in Methods 22 and 43 to give the title Zbrpaol@0630
Method 80 5-[N-(tert-Butoxycarbonyl)aminomethyll-3-(2-cyanophenyl)isoxazole 24 April 2006 Copper
(1) cyanide (2.49¢g, 27.8mmol), tetra-n-butylammoniumcyanide (1.87g, 6.95mmol),
tris(dibenzylideneacetone)dipalladium(0) (0.247g, 0.28mmol) and diphenylphosphinoferrocene

(0.619¢, 1. 12@MEW@IQM@@(MQ@Q@&%EOlfUiiQmCﬁlﬁyﬂNmmomumcyamde (1.87g,
(tert-butoxycarbonyl)aminomethyl]-3-(2-iodoophenyl)isoxazole (Method 79; 5 6.95mmol) in
1,4- dloxang(%%l??ff? nﬁ&@w‘ﬁg )(ﬁgleﬂ‘?écﬁjfﬂaﬁ Wgﬁ'\@é’t@a @f%%ﬂ%x%?%"ﬁf} rén %cooled to ambient

tem peratua@pleMWﬁhlﬁtQAs@ﬁd (fajtereg thmghapakmﬂmu&ce@ﬁbgaﬁaa fdtatenvasywashed
with saturat eou odium h dro es Iutl nand tl? e drl?’?é&wmga?gdf) and the
solvent wa efé 8%% ﬂéﬂxﬁp f §raphy on silica
gel eItstlngamﬂmﬁi@)\@hsqhmaﬁssﬂﬁl&ﬁnﬂar@mnnm pabatity (a2 hebdatgbfuthdvrtileeermpound
(1.29¢, 62%)N RCDC13 1.49 (s 9 4,52 )509 1 (s, H), 7.55 (t 7.70 (t,
750 (R S8 TR Eg e s hob e A byl Sl SR oncazote
5-[N-(tert- Blhwﬁueaﬁowawaisna@metmditﬁa(adca@teophedsml)tamgaﬁogeelﬁl‘dﬁﬂbmﬁ@&olﬂnﬂﬂgarﬁ28mmo|)
was treated as desc Method 5 ive the title c poun 1.34qg, 100%). NMR 0): 445
oy 7 D e e e el e R anskto D6 ER s b RREUGH &
3-Methyl- aagze[mﬁnﬁmmfmbndimphgrm@uﬁa@mletmg hsaxaz@lecmmmww@mmwh@ibutyne
as sy heS|s d.in J. hem. Soc. 1987 (10 2 ibed in
Vet 728 aé’i% %%m{?é: ﬁ%%fﬁ?a‘“g“s @W&“ﬂﬁ/@}%é ﬂ% &ﬁ@%@?@ﬁ( ‘?é @}éj ‘F§53H)
3.00 (t, 2H), 288, & @Hpr5,8%) (8, H)(s, H), 7.55 (1, H), 7.70 (t, H), 7.79 (d, H), 7.95 (d, H); m/z 300

(MH)".

Method 81

15 5-Aminomethyl-3-(2-cyanophenyl)isoxazole

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)amino]ethyl }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



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)amino]ethyl }isoXazobei | M¥Ehod 82;
0.589g, 1.8mmol) in DCM (10ml) cooled at OC. 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 24 April 2006 by chromatography on a SCX-2 ion exchange column eluting with methanol and

then 7 N @’yﬂﬁﬂﬁﬁiﬁaiﬁgﬂﬁﬂhﬁﬂﬁﬂa Soxmudicskpragict viam i erigeWiikhanegxarssiad thdh ethereal
hydrogen chloride (3.5ml) t the title compound as its t§é/drochlorlde salt (O 249, 82%). NMR

(DMSO) fraBX¥Ra 5118 a% Gﬂi‘-"z". (Prodisy wserisd prhan e o Mecietid 84
3- Az|dometwo§-dﬂemyﬁ@xam{ﬁ)&@iler&meﬁwh&msﬁmI@@ﬁ@h@tﬁd&ﬂaﬁ@, Somap, and,sodium
azide (494 I) were heated in DME (10m1) at 6 s. T ction mixture was
Giited 10V AR BT BADAL ThE STt ek ickd WiFe AHh OGSOl and the
volatiles removed by evaporation to give the title compound (387mg, 73%) as an oil. NMR (DMSO):
2.40 (s, BE)[ 4E4§ ﬁ%l 2H), 6.28 (s, 1H). Method 85 15 3-Aminomethyl-5-methylisoxazole
3-Azidom hylisoxazole (Method 84; 384mg, 2.8mmol) and polystyrene polymer supported
triphenylpbosphiométhi?gs 4ndmmslraest: stirred together in a mixture of THE (17m1) and distilled
water (0.58m 24 hour action m fvas ered, the resj n was with diethyl ether
A hen DOV CHECBHITL Aoty e S50 s SR U AFE SCx 2
column eldtiogmith wiethiesaoddaldwed PR mesdrahadico ammomlaettbgjﬂerthﬂlilﬂﬁeo@mnﬁwnai(mlmg,
7% s an oI NM DMSO 1.93. 34 s,.3H), 3. 63 H H thod 86 25
ey B e e U RO R RS R rse oo s h eSO BHER was acaed
to a solutlma)leﬁ&s acelyleyridire {drdg, ©QKmmeljiile twetipannd (B80mMY), aathihr saadtidnMRXture
heated at (ﬁsmg?r 390 [ |ny£f)s ﬂ&e( S\/ojﬁt)ll%sz\g/ere rﬁgnoved by evaporation and the residue dissolved

Method 85

15 3-Aminomethyl-5-methylisoxazole

3-Azidomethyl-5-methylisoxazole (Method 84; 384mg, 2.8mmol) and polystyrene
polymer supported triphenylphosphine (4.2g, 4.2mmol) were stirred together in a mixture 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-vylcarbaldehyde oxime

Hydroxylamine hydrochloride (9.46g, 136.2mmol) was added to a solution of 3-
acetylpyridine (11.02g, 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)".



water. The solution was cooled to OC and basified with 2N aqueous sodium hydroxide 30 solution to
pH 12 and the mixture then extracted with EtOAc. The extracts were combined, washagmlift)06
saturated brine and dried (Na2S04). The solvent was removed by evaporation to give the title product
(11.69, 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)'. 24 April 2006 Methods 87 - 89 The following compounds were
prepared by the procedure of Method 86 using the appropriate starting materials. MethodCompound
87a-Methyl-pyridin-2-ylcarbaldehyde oxime 88a-Ethyl-pyridin-2-ylcarbaldehyde oxime
89a—EthyI-g§=\(Qﬂg-§%a§galdehyde oxime 5 Method 90 3-(1-Aminoethyl)pyridine A 50% suspension of
rainey nickel irrneatsn&ﬂvigg waspddad kR pelptina of anmpibytdpiy icin3tisassaldpiyde oxime
(Method 86; 10 77.9mmol) and 20% ethanolic ammonia 10 (500ml) and the reaction mixture
hydrogenaﬁ@&r%‘i% 2LU508 MAUFEGEn at 40 psi and 40C until the theoretical volume of gas was

consumenfpgoEaction mixture was [lit@iggdarigh a layer ot diatomaceous earth and the filtef pad
washed Wi ' i i i .

(8.05g, 85&8) as an oil. NMR (DMSO)} @: Met(wl ml)idme%ﬂﬁarbalﬁehm @xieg), 7.75 (d, 1H), 8. 40 (d,
1H), 8.559(§ tH)mfz123(MvH) 15 Me 93 h vingcompounds were preparedjy the
procedurp 0 §8f Method 90 using the apprc;]ﬁérfll Fepgtré(ri fﬁ& ma (;1?% S. hiactlﬁhoéfaompoundSM

912-(1-Afrggoethyl)pyridineMethod 87 g22:{$+pFridaprpiipysidinsiiethnd S8

933-(1-A "ninnpmpyl)pyridinpl\/lpfhnrl 29 20 Method 94 ?-Aminnmp'rhyl-ﬁ-r‘hlnmpyridinp

Method 90
3-(1-AminoethyDpvyridine

A 50% suspension of rainey nickel in water (1.1g) was added to a solution 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 (t, 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



A 1M solution of lithium aluminium hydride in THE (2.88m1, 2.88mmol) was added dropwise to a
solution of 6-chloro-2-cyanopyridine (532mg, 3.84mmol) in THE (10ml) at - 5C undeatpain209phere of
nitrogen. The mixture was stirred at -5C for two hours and the 25 reaction quenched by careful,
sequential addition of water (0.1ml), 15% aqueous sodium 24 April 2006 hydroxide solution (0.1ml)
and then water (0.3m1). The mixture was stirred for one hour at 0C, the insolubles removed by
filtration amgdhs filtedopasbwashad)thedanghly dtoeinamok ntixeuiesyvikingsedutipdsoeraporated
and the regidue, purifiedﬁy column chromatography on jiilica el eluting with DCM/methanol/ammonia
(95:5:0 incTeasihy I PuRity 1696 61 T B gRthE i t%ﬂ%%&ﬁ? (PSR HYsy HIMEBIONMR
(DMSO): Zrhe fbyugirdHo1dticn (SasBvipdra@ddnli he feb@ue putiied BY (blhh). MeihadgApmSinThe

following compounds were prepared by the procedure of Method 94 using the .10 appropriate starting
materials. WGBS R b ycgeasng m-potarcy o 86: P 1515
962-Aninaivetind Bie-cimpthylpyridifie Q 22Aminamsath)ARTER8oy)ridine M Bieprg. Med. Chem.
Lett. 1998, 453-8 hod 98 _2-(N-Qxopyridin-4-yl)pyridine 15 3-Chloroperbenzoic acid (57%-86%
active stre é%h?(gﬁ/léegt 1?'3%218% {ﬂaﬁ'ﬁd%e%) igi’ ?tions to a solution of 2-(pyridin-4-yl)pyridine (4.78q,
30.6mmol) in DCM (50ml) at OC. After stirring for 2 hours sodium metabisulfite was added in portions
until all exces roxide  was destroyed. The solids were removed by filtration and the filtrate was
basified Wmmmm carbonate. The mixture was filtered, the filtrate evaporated and the
residue purifietlROfbyosnkumnorumdiogiegiypancdiicalgepeictingadtMegibanoliaagione (10:90) to
give the title compound %.2 , 80%) as a white solid. NMR (DMSO): 7.41 (t, 1H), 7.92 (t, 1H), 8.10
(m, 3H), 8B S8 %cﬁ? B2z 173 (MH)". Method 99 25 2-(2-Cyanopyridin-4-yl)pyridine
Trimethy|sNyégiaaide (1.9m1, 14.5mmatovgeapded dropwise to a suspension of 2-(N-

oxopyridinﬂgd;pyudme_mahocLQ&J;FE.&mmab.andmethdamine (A2ml 8 7mmaol)in
95 2-Aminomethyl-6-methylpyridine

96" 2-Aminomethyl-5,6-dimethylpyridine

97 2-Aminomethyl-3-methylpyridine
"SM Bioorg. Med. Chem. Lett. 1998, 453-8

Method 98
2-(N-Oxopyridin-4-yl)pyridine

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-yl)pyridine

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 (Sml). The mixture was heated at 110°C for 18 hours, cooled to ambient

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



acetonitrile (5ml). The mixture was heated at 110C for 18 hours, cooled to ambient temperature then
diluted with aqueous saturated sodium hydrogen carbonate solution. The 24 April 2808 mikR20@6was
extracted with DCM, the extracts dried (MgSO4) and the volatiles removed by evaporation. The
residue was pre-adsorbed onto silica and purified by column chromatography on silica gel eluting with
hexane:EtOAc (1:1). The purified product was triturated with diethyl ether to give the title compound
(627mg, 6afakas awhitersalid WIMRENDMSQ) B4ifled SO dnd th: Sobhiles Ao edByd, 1H),
8.66 (s, 1H), 8.77 (d, 1H), 8.87 (d, 1 H). Methgd 100 Z:f.Z-Aminom?tréylpyri in-4-yl)pyridine 10
2-(2-Cyanb SR J BY RGN EMAHBE 9ds 4By S SHAAS RALIRd S8l MM anhydrous THE
(10ml) undgi-entitbeegmpbnaesphesel andinas thalediie: O AAIHA (TRmlieficd pMEelulign in THE,
2.3mmol) was added dropwise and the reaction was stirred a OC for ours. The reaction was
cuuenched TH ARS8 AR PGPt ok LOERTHS S e BEA By e o)
The nixtur®MsOiitered@ndhe.fitet, 1an 8o wasiiey 4.300d) rmptisesols T1e)velaties weyergmoved
from the filtrate by evaporation to give the title compound (570mg, 99%) as a gum. m/z 186 (MH)'
Method 1 f -(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 (22m1 of a 0.5M solution in THE, |
Immol) in THE (1 under a nitrogen atmosphere. Tetrakis (triphenylphosphine)palladium(0)
(630mg, OMH&M% added and the reaction stirred at ambient temperature for 18 hours. The
reaction wag2cAenchedimithysatin-atet)ggiidass ammonium chloride solution then the volatiles were
25 removed by eyaporation. The residue was suspe in water then extracted with DCM. The
orgarlur?c extrac)és‘ %@3388%13%?§§%88th§&%% ﬁ?tg}%(? thrgﬁﬁ?l %Wﬁ%glg%oéé?gﬂﬂg paper and
the volatilesiigdrove Ty eMap radidst. aliiiesgsichimviphdru rfiddviy ealisdito OPCo miattig &apByndofsilica
gel eluting with hexane:E '1). The purifi roduct was triturated with diethyl eth iye the
e compaLIt] (BEE b e D LT AR B TOMIGES A gy 5 SR T G.E8 1. 114,
8.75 (d, 1HihuBsOUHel rélddfiod. &as guiithcd S3tH sydkét)(0n/im ) 82y byléfsoddidzm hydroxide

solution (0.1ml) then water (0.3ml). The mixture was filtered and the filter pad was washed

15  with methanol. The volatiles were removed from the filtrate by evaporation to give the title

compound (570mg, 99%) as a gum. m/z 186 (MH)"

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)palladium(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): 747 (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



24 April 2006 2-(3-Aminomethylpyridin-5-yl)pyridine 2-(3-Cyanopyridin-5-yl)pyridine (Method 101,
0.98g, 5.4mmol) was dissolved in a mixture of ethanol (45m1) and methanol (30m124CGgndeltivated
hydrochloric acid (1.2m1) and 10% palladium on carbon catalyst (575mg) were added and the mixture
stirred under an 5 atmosphere of hydrogen for 4 hours. The mixture was filtered through diatomaceous
earth, the filter pad washed with ethanol and the volatiles removed from the filtrate by evaporation.
The crudezglihwasostapendedin 8 ghpatidaleme of methanol and filtered to give the title compound
(794mg, 66%) as an orange solid. NMR (DMS0): 4.31 (m, 2H) 7.58 (t, 1H), 8.09 (t, 1H), 8.24 (d, 1H),
578 (0. 11, 8180 oATIP 0 (3 N By 8 (Lo iy

¥4 Bh4rmacological
Analysis Methogs dferHaate ctipginnaitienhafdpiloikinasendativity Aingdi RDowbst aala @ignallmg And

Selectivity Qver Insulin Receptor Kinase Egfr Signalling 15 Abbreviations used PBS (PBS/T) is
Phosphaté%fﬁrﬂéarﬁﬁgé‘ﬁﬁrf& ba%o.ﬁ %Wﬁﬁﬁ%%&%&éﬁ%yﬁ%@{&émtm SR s at
N-[2-Hydraxyetpyidpipgrazinesbh-f3rethenes atfenic aid] 2E Ttk dithibtbigiial IiMBats tatr anrethyl
benzidine 20 DMSO js dimethyl sulphoxide BSA is bovine serum_ albumin. ATP is adenosine

it phospnite BRI B UThSRCE B LU MEATS o HOSTEE SHE HUSES B HERAR Shrum 25
HBSS is HemkerBéantadvaakisstaldtiom HRkhibwtise: edishacnxiohse SRS dsepadikknidedecyl
sulphate IGF-I (IGF- is insulin-like growth factqr-| (IGF-1r otor). EGE is Epider growth factor
30 1OF 1R RRREA L8 Rt A ATDEL A SN e A BRA S 0l elbeing
fusion protejn Hpreaniay plteshisne - SHiasSe(8se2 1 9T)3 thrampin. 2ieayage, Sii3and BE 1R
intra(i8lIulalrg%om.(amino-acids 930-1367) and

Pharmacological Analysis

Methods For Detecting Inhibition Of Ief-1r Kinase Activity And Downstream Signalling And

Selectivity Over Insulin Receptor Kinase And Eefr 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/FCS is foetal bovine/calf serum
25 HBSS is Hanks Balanced Salts Solution
HRP is horse-radish peroxidase
SDS is sodium dodecyl sulphate
IGF-I (IGF-1R) is insulin-like growth factor-1 (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



24 April 2006 subsequently referred to as GST-IGFR, was constructed and cloned into pFastBacl (Life
Technologies Ltd, UK) using standard molecular biology techniques (Molecular Clo2ihgprA 208boratory
Manual, Second Edition 1989; Sambrook, Fritsch and Maniatis; Cold Spring Harbour Laboratory
Press). 5 Production of recombinant virus was performed following the manufacturer's protocol.

Briefly, the pFastBac-1 vector containing GST-IGFR was transformed into E. coli DH10Bac cells

containingsiiie hpeuloyifsrgenene GACIGEIDNA anshiaedranspRsEOmeYpRiJIBIe (€eils, a region
of the pFastBac vector containing gentamycin resistance gene and the GST-IGFR expression cassette
% P e el f

including thEBARIABVIR I htyhedHh 8 SHARPOLEY SO BIREN YRE HEDSCIBDNN. By
selection ampentarpimiaseyainE eii@acyokoe Simtbrlogalkrestltaal Mhiiawoloslasphiadid contain
recombinant %acmid DNA enjjoding GST-IGFR. Bacmid DNA was extracted from a small scale culture
of several BHIOEAARMRLJIEHRS and transfected into Spodoptera frugiperda Sf21 cells grown in

TC108 medium (kHeduteichnglagiesbiithnUkheontaipsrtpidd saiowinsing SahlbiaEN peageant (Life

Technologjes 15 Lid, ollowing the manufacturer's instructions. Virus particles we ested by

collocting LOTFLHIE PRBUIH T THO P oot T 6 R A SRARSCHTIROAS et oMb 00 mi

suspensiotetisltvigofibiAiscanrianing slognbiecalinimild Oallaguliidreimedinspuwsasonansasiadids hrs post

infection anq virus titre gf?érmipegBusin[g a standard plaque assay procedure. Virus stocks were used
S8 ¢

to infect Sf§ iﬁ’i& r'?ﬁtﬂ? 18 AU f%ﬁtff)Bf%lﬁ%fgg W?%ff%}stﬁ%ea%e&?r% | %pression of
recombina@S GITHRS ERpreddienGaskelizh i hiditeinhe daqulsifieds py igHidtin gitonoado grapiyheposed

Glutai iong@;ﬁgé%%?g%%mﬁ%ghggn#@ Iutathéone. Briefly, cells w’ere I¥§_e 'i% 50mM HEPES
pH 7.5 (Siga] , aCt (SIgMe. EPeB5 LioMyitte PIotRALE: IRRISNEY Xotitail (Roche, 1
873 580) ax¢dimdiuleait (SigmenlDOEy Rotikrevadiarncetentadain Bﬁcﬁﬁdysnmaffegsdﬁigrified lysate
copemelap e BRI e ol ESES Qs e eI
until the Udbahseyhadcaaif280din el ok teratira dipaeline2E lctibnewasndariied @usdtiuty sisifeuffer
coninne FOHEISEH SR (59D et snisesmemniating e G5 L g e
mM NaCl, [11a% §lyledrol (uphSmifecuced glstaihione &hohd padidcld Web) Kinasedblyvity assay
collecting cell culture medium 72 hrs post transfection. 0.5 mls of medium was used to infect
100 ml suspension culture of Sf21s containing 1 x 10’ cells/ml. Cell culture medium was
harvested 48 hrs post infection and virus titre determined using a standard plaque assay
procedure. Virus stocks were used to infect Sf9 and "High 5" cells at a multiplicity of
20  infection (MOI) of 3 to ascertain expression of recombinant GST-IGFR .
The GST-IGFR protein was purified by affinity chromatography on
Glutathione-Sepharose followed by elution with glutathione. Briefly, cells were lysed in
50mM HEPES pH 7.5 (Sigma, H3375), 200mM NacCl (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



24 April 2006 The activity of the purified enzyme was measured by phosphorylation of a synthetic poly
GluAlaTyr (EAY) 6:3:1 peptide (Sigma-Aldrich Company Ltd, UK, P3899) using an ELApAIId¥Ie6tion
system in a 96-well format b.i) Reagents used 5 Stock solutions 200mM HEPES, pH 7.4 stored at 4C
(Sigma, H3375) 1M DTT stored at -20C (Sigma, D9779) 100mM Na3VvO4 stored at 4C (Sigma,
S6508) 1M MnC12 stored at 4C (Sigma, M3634) 10 1mM ATP stored at -20C (Sigma, A3377) Neat

Triton X-100 storgdaidieany EmpRaraidied(Sigia wa28hsteyPiRShsigrbable (pigka: A7888)
Enzyme solution GST-IGE-1R fusion protejn at 7528gg‘1éml in 100mM HEITQE%&?)H 7.4, 5mM DTT, 15
d.

0.25mM NBSVER BB, Fhtdn %1 b6B sy MBS AR S RIBY & £38050 U510868 100mM

HEPES, pBLISK @efeddMRGstemImMDATRIIFehhIAY substrate Sigma substrate poly (Glu, Ala, Tyr)
6:3:1 (P3899) . 20 Made up_to 1 mg/ml in PBS and stored at -20C Assay plates Nunc Maxisorp 96 well
immunoplRAsREREERE IS ogies Ltd, UK) Antibodies Anti-phosphotyrosine antibody, monoclonal
from Ypstaw8icisatoawgy Inc., NY, 25 USA (UBI 05-321). Dilute 3R1 in | Iml PBS/T + 0.5% BSA per

assay plate. Sheep- anti-mou -conjugated secondary antibody fro Amerg@ Pharmacia
Biotech UK Ltd. (?\@Qﬁ@g 1). D?f%%g%_il%&igck intStPﬁ‘?ffﬁ*ég?r + 0.5% BSA géérg%s %?;t)e TMB
solution 30 Dissolwd 1mg TMBpatlet (Sigma T5525pigtoarm®®@SO (Sigma, R$igAR) inafegark for 1
hour at room temperature. Add this solution to 9m1 of freshly prepared 50mM phosp -Citrate buffer
pH 5.0 + 0.03% s |ﬁlrtl}{lrperbo(ﬁ?é§§ buffer capsulét‘()gfar?'nti (Spl)gma’ Egg%g%

a P4922)
1M MnCl, stored at 4°C (Sigma, M3634)
10 ImM ATP stored at -20°C (Sigma, A3377)
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 Na3zVOs, 0.25% Triton X-100, 0.25mg/ml BSA, freshly prepared.
Co-factor solution
100mM HEPES, pH 7.4, 60mM MnCl,, SmM 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 3ul 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 1mg TMB tablet (Sigma T5525) into Iml 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].



per 100ml distilled water]. 24 April 2006 Stop solution is 1M H2S0O4 (Fisher Scientific UK. Cat. No.
S/9200/PB08). Test compound Dissolve in DMSO to I0mM then dilutions in distille@vAjaiitd0gice a
range from 200 to 0.0026M in 1-2% DMSO final concentration in assay well. 5 b.ii) Assay protocol
The poly EAY substrate was diluted to 1g/ml in PBS and then dispensed in an amount of 1001 per
well into a 96-well plate. The plate was sealed and incubated overnight at 4C. Excess poly EAY

solution was discsesiesbantbifie pltensas washed (xiRIK. 250 INEBBRe0RBIR)blotting dry
between washes. The plate was then washed again (Ix 50mM 10 HEPES, pH 7.4; 2501 per well) and

blotted dry}EN<SMMPBMENt in order to remove background phosphate levels). 101 test compound

solution was addeakvithe40 DS D asa 0alutith toikachyvellishra HRlepicgiiactesfelytian soere
added to each well and the plate was incubated for 60 minutes at room temperature. The plate was

emptied (19 40T sl vwrerd LR Hag) comgsniatinadnasstvite ith 15 PBS/T (2501 per well),
blotting dry ligtwean pastadsssh. 1001 of diluted anti-phosphotyrosine antibody were added per well
and the plate was incubated for 60 minutes at room temperature. The plate was again emptied and

washed twice withiPBSI¥ E2501ubsi ¢ myabhituisd @r d R BAdASA s rssfdided sheep-
anti-mousg oG 2aihag) e 2ddre RYsWRl 2R RNFHES RIBE WIsIeH iaH SR IS RHERG

temperature. The contents were discarded and the plate washed twice with PBS/T (2501 pér well),
blotting drytsBfwéixeaagiohdshy 10attioh PMBlsaiutied svelthagtiee wer wathech (PthBRS4Te 2088

incubated -10 minutes at room, temperatu eés gjti turns blue in the presence horse radish
poroidas R e e D T ot M R HE eS8 00l om) 25 anc
the plate WaSRE&dpdi 23020011 Mersaihzenplblet ttebdigr((MolisculpoiDavices @otporatiove, CA, USA) or

similar. The compounds of the Examples were found to have an IC50 in the above test of less than
AR e TS AR R b R ML i vt et
over-expregsing i wnathl GEHl TIRGERIAN basobreHasatibadvbi amvnes e/l MR Sate

1369-1375, 1989). These cells
was incubated for 60 minutes at room temperature.

The plate was emptied (i.e. the contents were discarded) and was washed twice with
15  PBS/T (250ul per well), blotting dry between each wash. 100ul of diluted
anti-phosphotyrosine antibody were added per well and the plate was incubated for 60
minutes at room temperature.
The plate was again emptied and washed twice with PBS/T (250ul per well), blotting
dry between each wash. 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 (250ul per well), blotting dry between each wash. 100l
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 50ul 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 ICs 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



show a proliferative response to IGF-I which can be measured by BrdU incorporation into 24 April
2006 newly synthesised DNA. Compound potency was determined as causing inhit2ioxpal 2496
IGF-stimulated proliferation in the following assay: a.i) Reagents used: Cell Proliferation ELISA, BrdU
(colorimetric) [Boehringer Mannheim (Diagnostics 5 and Biochemicals) Ltd, UK. Cat no. 1 647 229].
DMEM, FCS, Glutamine, HBSS (all from Life Technologies Ltd., UK). Charcoal/Dextran Stripped FBS

(HyClone aE8R08%@2siRerDN 2cEnepddidlgdienBShakQiaithiAdBSSattuipanhienankingit IGF-1
Animal/media gr,adea}GroPep Limited AEN 78 008 176 10 298, Australia. Cat No. IU 100). Preparation
And Storadgtor B b gaHsENRSE e e 18 &sttituted in 100ul of 10mM HCI. Add 4001 of

Img/ml BSAiMB@QQI@@otS @ 200g/ml IGF-1 15 Stored at-20C For Ass_ay: | O1 of stock IGF +
o e S S A RN i e
Test GompadmBldenenpousyE areKit@iyndisseedio)DMSO to IOmM, followed by dilutions in. DMEM
:oi?eﬁgzi;ng:ﬁtiwgﬁ%ﬁl rz%]ﬂ%:%i%ggﬁé?a&?‘é%%wééhgﬂ&%ﬁ’;m%%ﬁgE?el cells were
harvested and seeg@doil/Cuxpiets ugsprd FBRdilyalnio SHEN6eIX A6 StthnisIuK Culture grade
plate (Costar 352&% gt @%&ﬁx&%lggﬁlls per well in a volume of 100gl. Day 2
Human recombinant IGF-1 Animal/media grade (GroPep Limited ABN 78 008 176
10 298, Australia. Cat No. IU 100).
Preparation And Storage Of IGF
100ug of lyophilised IGF was reconstituted in 100ul of 10mM HCI.
Add 400l of 1mg/ml BSA in PBS
25ul aliquots @ 200ug/ml IGF-1
15 Stored at —20°C
For Assay:
10ul 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



24 April 2006 Growth medium was carefully removed from each well using a multi-channel pipette.
Wells were carefully rinsed three times with 2001 with HBSS. 1001 of starvation metiukpriva@0added
to each well and the platewas re-incubated for 24 hours. Day 3 5 501 of a 4X concentrate of test
compound was added to appropriate wells. Cells were incubated for 30 minutes with compound alone
before the addition of IGF. For cells treated with IGF, an appropriate volume tie. 25l) of starvation

medium was addgebiothnakeiadingls vetsfiypemueddpde 206k ellovwat yndfliahiiahel @pd@Ong/ml

(to give a final concentration of 20ng/ml). Control cells unstimulated with IGF also had an appropriate

10 volume el spiaseeEe i drs sEBiER s et fd THARE Wit R/ Rn EO0R dfetiaiypttrnderditie plate

was re-incyhatRidana oaurel Ay thd Pty peiatierRldBtd d4mdaescells (after a 4h incorporation
period) was assessed using the BrdU Cell Proliferation Elisa according to the manufacturer's protocol.

15 The coRi%énds of the Examples were found to have an IC50 in the above test of less than 50M.

Mechgr!ism of A@mléﬁzﬁxm&'ﬁ@%@wﬁ%ﬂ %o%ﬁgiﬁff@%%%EH%‘%%&EJ&&W%H?F@@HW&PV
measuring changes in phosphorylation of IGF-IR, Akt and MAPK (ERKI and 2) in response to IGF-I

20 stimulatisastedde-7cansyieTeithnempaudalong heders e afdiieppfitRaEopsiie 88a8d the effect
on MAPK WSWFX@P&ABI{M%E%EC&@B e SRME SEhUBRmANREAGRNES HRd 2 REM! 1640

medium, RPMI 1640 medium without Phenol Red, FCS, Glutamine (all from Life Technologies Ltd.,
UK) 25 Cherboed/ Daxtrelh Sxtip pedut BEl¢nyClon2SBHE0UH8.02( Féhiit8 dlermeclainedl) SDS (Sigma,

p3504) 30 ThECRRE (TR L e R R A b e cer
Scienftific YKlu@at(iNG.OMD 356 24)on medium added to make final volume per well up to 200ul. The
plate was re-incubated for 20 hours.
Day 4
The incorporation of BrdU in the cells (after a 4h incorporation period) was assessed
using the BrdU Cell Proliferation Elisa according to the manufacturer’s protocol.
15 The compounds of the Examples were found to have an ICs in the above test of less
than 50uM.

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-I
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 (MarvelTM, Premier Brands UK Ltd.)



Dried milk powder (Marvel, Premier Brands UK Ltd.) 24 April 2006 Human recombinant IGF-1
Animal/media grade (GroPep Limited ABN 78 008 176 298, Australia. Cat No. IU 1BOA btilr2a006
recombinant EGF (Promega Corporation, WI, USA. Cat. No. G5021) Complete growth medium 5
RPMI 1640, 10% FCS, 2mM glutamine Starvation medium RPMI1640 medium without Phenol Red,
1% charcoal/dextran stripped FCS, 2mM glutamine Test Compound 10 Compounds were initially
dissolved in DM3@iigalOreddnipiiomerGpy IdAuwivap it diRVid GERopesLimividhoBN 00 Resl + 1%
FCS + 2mM glutamine to give a range from 100 to 0.0.45M in 1- 0.00045% DMSO final concentration
in assay vv?egfg\m%% Hefah I.I)[ic OmM Tris base, 40mM glycine, 0.04% SDS, 20% methanol 15
Laemmli buffer xBuf$ammddoniisniié: EOHGREor Y% diyeasakiéo 8D SIamplieNwfesoed:) 200mM
2-mercaptoethanol, 0.2% bromgphenol blue in distilled water. Primary Antibodies 20 Rabbit
anti-humalr (ERIEE SR Ih medigme; o hnology Inc., USA, Cat. No sc-713) Rabbit
anti-insulin/IGF- 1IRPiaY py40l 2L 1633, Rl Bhasphespecific (BioSource International Inc, CA, USA.
Cat No. 44-8041) Mouse anti-PKBa/Akt (Transduction Laboratories, KY, USA. Cat. No. P67220)
Rabbit ant>PREEHABMEAER 473) (Cell Signalling Technology Inc, MA, USA. Cat. 25 No.#9271)
Rabbit anti-p44/pRPNYIAG: BinRgeu(C elltkégn g TReMNCio giyakacalliex ik Arpptd IROFAHK) Rabbit
anti-Phos%t?gE%aiél/ 42 MAP kinase (Cell Signalling Technology Inc, MA, USA. Cat. No.#9101) 30

Mouse an &fone AC-40 (Sigma-Aldrich Company Ltd, UK, A4700) Antibody dilutions
Test Compound
10 Compounds were initially dissolved in DMSO to 10mM, followed by dilutions in

RPMI 1640 medium without Phenol Red + 1% FCS + 2mM glutamine to give a range from
100 to 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-HCI1 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-1Rf (Santa Cruz Biotechnology Inc., USA, Cat. No sc-713)
Rabbit anti-insulin/IGF-1R [pYpY''**"'%*] Dual Phosphospecific (BioSource
International Inc, CA, USA. Cat No. 44-8041)
Mouse anti-PKBao/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



24 April 2006 AntibodyDilution in PBSTSecondary antibody in PBST IGFR1:200 with 5%
milkAnti-rabbit with 5% milk Phospho-IGFR1:1000 with 5% milkAnti-rabbit with 5% 2#llApdt2A@O0 with
5% milkAnti-mouse with 5% milk PhosphoAkt1:1000 with 5% milkAnti-rabbit with 5% milk
MAPKZ1:1000 with 5% milkAnti-rabbit with 5% milk Phospho-MAPK1:1000 with 5% milkAnti-rabbit with
5% milk Actin1:1000 with 5% milkAnti-mouse with 5% milk Secondary antibodies Goat anti-rabbit,

HRP linked {Gelhdyanalling Technology)ingiMinPpsTCat. No.#

e1g

Getd b6

HRP-conjugated (Amersham Pharmalcia Biotech UK Ltd. Cat. 5 No. NXA931) Dilute anti-rabbjt to
1:2000 irf PBST + 5% milk Dilute ant{-mouse to 1:5000 in PBST + B&#Srhilk a.ii) Assay Protoc¢l Cell
treatmen CF-7 cells were plated QW jh @ia4Ehpiate at IXI0R (elShNe W B LRmpIEE| growth
medium. [The plate was incubated for|24 hours to allow the cells t¢ settle. The medium was refmoved
and the fl&izosphoWaERed gently 3 timésl(thvARS ZmiMkvell. Iml of Ardrvabion wite ditimilas added to
each welfgnd theptate wasmcubatett fuf 24170 340 =M btleﬂW[A 5 " ach
compour]d‘A(ﬁFution was added and th¢ c'el?sﬁ%% con”fpound were jncubate f%r minutes at 7C.
After 30 nithetgeirditbation of the compd0Ad vash 674@FIk(for 20ng/AntiimabliomcentGtionkor EGF (for
0.1 ng/mHinalsoncentration)-was-adged-toeachwela appruprlﬁ\e—qﬁ—mmb&ﬁd—with the
IGF or EGM%?%' minutes at 37C. The ir‘nle |u¥1§/l\l/a§'vsd/§rglnl1ﬂc§ved (by |p% 'ifqag and gnOIBB of 2k
Laemmli pPRiiiesphad/ecelicd. The 20 platesovereigidgrgcatidC until themelsbhiereithefvesidd. (Hgrvesting
should o¢eurwithin2—hoursfelowing ﬁd'“*‘8n ofLaemmi-buffertothecells)Fa-harvesttheetlls, a
pipette WS ¥&d to repeatedly draw UB:IQQ e‘%btgﬁ%arﬂlzyémmli bUASHEBIPHS S 34 R indh 2
1.5ml Eppgggg{ay,tpean'[nﬁ,mgvested cell lysates were kept
Goat anti-rabbit, HRP linked (Cell Signalling Technology Inc, MA, USA. Cat.
No.#7074)
Sheep- anti-mouse IgG HRP-conjugated (Amersham Pharmacia Biotech UK Ltd. Cat.
5  No.NXA931)
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 MCE-7 cells were plated out in a 24 well plate at 1x10° cells/well in 1ml 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



at -20C until required. The protein concentration of each lysate could be determined using 24 April
2006 the DC protein assay kit (Bio-Rad Laboratories, USA, according to manufactupdrApiiis2noctions).
Western blot technique Cell samples were made up with 4x sample buffer, syringed with a 21 gauge
needle 5 and boiled for 5 minutes. Samples were loaded at equal volumes and a molecular weight
ladder on 4-12% Bis-Tris gels (Invitrogen By, The Netherlands) and the gels were run in an Xcell

SureLock ¥ Minbfeed appakatis Brirapemovilibs, sulionsdaiayidedandfaceréding to the
manufacturer's instructions. The gels were blotted onto Hybond C Extra TM membrane (Amersham
Pharmacid BIBIEEA™K Ltd.) for 1 hour at 30 volts in the Xcell SureLockTM 10 Mini-Cell apparatus,
using Westwegttianbiet tuefiniqhbe blotted membranes were stained with 0.1% Ponceau S to visualise

the motocuiar weloHl SNIER A& SBHAFatD S e DB B T RGBT SEL R0 SRACTARPK o
actin gontrald bod¢nesm iy angsweBabisiekedfol dadaliitaiginovolemeeiatuaensl RBRI wehfHt milk 15
pites werB 1 ELBRE) BUdH oM e e L RS B e HEH B A BT T Yo 5
minutes eadfeNvashLbok M REnc il gpieesecdndarya@nlibadyisekiiononapraridearad aoebbdiig was
e mem iR EH A T T P o A5 O B e Tt oo
(Super_SignahE@halaiEfmemBﬁdDBi(ﬁﬂie@K_Uiﬂ.Lfd) WBSupﬁeparﬁdtaﬁldthEKballeSiméiﬂMkB“m.emb.ranes
o L el meneelye s e e b B Gl sy i end
than 20M. 4% poh2&R6SGlainaadlisé eaivieadpoftédismina tiynRat mitdsklips NdtiFRmRilly for

multiple antibody incubations according to the molecular weight standards. Separate strips

were used for detection of IGF-1R, Akt, MAPK and actin control.

The membranes were blocked for 1 hour at room temperature in PBST + 5% milk
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 Sml PBST, 3

times for 5 minutes each wash. The HRP-conjugated secondary antibody solution was

prepared and Sml was added per membrane. The membranes were incubated for 1 hour at

room temperature with agitation. The membranes were washed in Sml 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 20uM.



~RI 14 H R 5 wherein R1 represents a 5- or 6-membered heteroaromatic ring comprising at least one
ring heteroatom selected from nitrogen, oxygen and sulphur, the ring being option&lly Aphsttged by
at least one substituent selected from CI-C6alkyl, CI-C6alkoxy (each of which may be optionally
substituted by at least one substituent selected from halogen, amino, hydroxyl and 10 trifluoromethyl),
halogen, nitro, cyano, -NR5R6, carboxyl, hydroxyl, C2-C6alkenyl, C3-C6cycloalkyl,
Ci-Cealkoxiaaionyl, Ci-C6alkylcarbonyl, Ci-C6alkylcarbonylamino, phenylcarbonyl,
-S(O)mC1-Cé6alkyl, -C(O)NR7Rs, -SO2NR7aRsa, and an unsaturated 5- to 6-membered ring which
may comprise at least one ring heteroatom selected from nitrogen, oxygen and sulphur, the ring itself
being optianally substitpteedyfableaghqne substituent 15 selected from Ci-C6alkyl, Ci-C6alkoxy (each
of which may be optionally substituted by gt least one substituent selected from halogen, amino,

hydroxyl and trifluoromethyl), halogen, nitre,.c -NR9R10, carboxyl, hydroxyl, C2-C6alkenyl,
C3-Cécycloalkyl, Cl-C6alkoxycarbonyl, CI-CGalkylc rbonyl,2CI-C6aIkylcarbonylamino, phenylcarbonyl,
la.

-S(0)"C1-C6alkyl, -C(O)NRuR12 and -SO2 ; 2R is 0, | or 2; nisO,10r2; R2 represents a
Cl-C4alkyl group optionally substituted b@l}{t leadt one gjbstitgent selected from halogen, hydroxyl and
Cl-C3alkoxy; R3 represents hydrogen, halRgen or trifluoromethnyS R4 represents a 5-membered
heteroaromatic ring comprising at least one ring heteroatom selected from nitrogen, oxygen and
sulphdr, thehéngiibeing optionally substituted by at least one substituent selected from CI-C6alkyl,

Cl-Céalkoxy (eacqiofhich may be oplionally sHEEd, By at least one subsiiuent sejected from
halogen, amlno,clgydfrc?xy and tnfluoromé?hy'%cia?ogen, nitro, cy%o,%i%%?al , car%oxyf,l%ydroxyl,
C2-C6alkemytredpri¢2006 Tty oalkyly Lk @ddiirhuarthonytcOkD4alkytoaibomybstituted
A DS IOPCH A QMBI SpRILoron
optionally substituted by at least one substituent selected from halogen, amino, hydroxyl and
10 trifluoromethyl), halogen, nitro, cyano, —NR5R6, carboxyl, hydroxyl, C,-Cealkenyl,
C;-Cecycloalkyl, C-Cealkoxycarbonyl, Ci-Cgalkylcarbonyl, C-Cgalkylcarbonylamino,
phenylcarbonyl, -S(0),,C-Cgalkyl, -C(O)NR'R?®, -SO,NR"*R*, and an unsaturated 5- to
6-membered ring which may comprise at least one ring heteroatom selected from nitrogen,
oxygen and sulphur, the ring itself being optionally substituted by at least one substituent
15  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, —NR9R10, carboxyl, hydroxyl, C,-Csalkenyl, C3-Cecycloalkyl,
C,-Cealkoxycarbonyl, C;-Cgalkylcarbonyl, C;-Cgalkylcarbonylamino, phenylcarbonyl,
-S(0),C;-Cgalkyl, -C(O)NR''R'? and -SO,NR'"*R'*;
20 mis 0, 1 or2;
nis0, 1 or2;
R’ represents a C;-Caalkyl 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 S-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;-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, —NR13R14, carboxyl, hydroxyl, C,-Cgalkenyl,



5 R5 and R6 together with the nitrogen atom to which they are attached form a 4- to 6-membered
saturated heterocycle; R7 and R8 each independently represent hydrogen, Cl-C4alRyl April 2006
C3-Cécycloalkyl, or R7 and Rs together with the nitrogen atom to which they are attached form a 4- to
6-membered saturated heterocycle; 10 R7a and Rsa each independently represent hydrogen,
C1-C4alkyl or C3-C6cycloalkyl, or R7a and Rsa together with the nitrogen atom to which they are

attached farcacdclisnlBymembogird saluisied hetargaxsie aR8and R0 ek drsisgeadeotly represent
hydrogen, C1-C4alkyl or C3-C6cycloalkyl, or R9 and R10 together. wjth ¢he nitrogen atom to which
they are aRASHYGHOAYE 23 169%@%(5%9&3 rzﬁeoaﬂéfgr%év&e; R11 and R12 each

independently reprasgnt bydrogen, C1-C4alkyl or C3-Cé6ceycloalkyl, or R11 and R12 together with the
nitrogen atom to bichﬁ@ya e attached form a 4- to .6-membered safurated heterocycle; Rica and
Rita cach indepe RaaAth R CHHERS GBI P LeE RS e IS B0 b I et Rz
together with the Rittogencatom aiieboieyaretatiatbechisrareadatted foramberes saturated

heterocycle; R13 ang R14 each independently represent hydrogen, C1-C4alkyl or C3-C6cycloalkyl, or
R13 and FELHI?&J%%W rs\?&h‘fﬁa{ﬁil?'ﬁf%%‘%'ﬁq&om to which they are attached form a 4- to 6-membered

saturated hetero®tleidR° Rashandt i@ @ashripderantadity ¢aptasenilbyldsogert ScIcdiaiky ber
C3-Cécyclgalkyl, R15 and.R16 together with the nitrogen atom to which they are attached form a 4-
o 6o K T 10 R B M e A OB DR Ay eBresent mycrogen.
C1l-Cdalkyb-ondad&edyatoalied haeRdpaeand R16a together with the nitrogen atom to which they are
attached form a 4-4p 30 Gsmnembered saturated heterocycle; or a phar eutically acceptahle salt or
ot theroor. 25 ABH SOSSD R SERS T SRR GO IET 1 oHle O o SOMEL &1 o
6-memberRd hrt®Bacemhticwirly thomprgingaadieasivine gy hetenoatnrd teiacted fsom nitrogen,

oxygen a Slg%)hur, the rin&gpﬁiQ%o‘cpti nally substituted by at least one substituent selected from
Ci-Cbalkyl, (ol §ﬁ?51xs’3?tfler§c of whi Vlcrﬁay be optionally substituted by at least one 5 substituent

selected from hy®bayd) RiAlegarindSi@)NRTRspGisGh alkdxgearonglaiind anCs-Cgeycloalkyl, or
R’ and R'? together with the nitrogen atom to which they are attached form a 4- to

15 6-membered saturated heterocycle;

R" and R" each independently represent hydrogen, C;-Csalkyl 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;

R and R each independently represent hydrogen, C;-Csalkyl or C3-Cgcycloalkyl,

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;-Csalkyl 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;

25 R" and R'® each independently represent hydrogen, C;-Cjalkyl 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

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

30  6-membered saturated heterocycle;

or a pharmaceutically acceptable salt or solvate thereof.



unsaturated 5- to 6-membered ring which may comprise at least one ring heteroatom selected from
nitrogen and oxygen, the ring itself being optionally substituted by at least one subgtdtugmnilXlected
from Ci-Cbalkyl, Ci-Cbalkoxy (each of which may be optionally substituted by at least one substituent
selected from halogen), halogen and cyano; wherein R7 10 and R 8 are both hydrogen or R7 and Rs
together with the nitrogen atom to which they are attached form a 4- to 6-membered saturated

heterocycle; or a phaipaeauticalydacceptaiia salvhersplRiectieient 35Ac@mpaubeaccording to
claim 1 or claim 2, R1 represents pyridyl imidazoly], 15 isoxazolyl, pyrazolyl, furyl, pyrazinyl,

pyridazinyPSSHATRIRAIC N}goq?w{ﬁfé%@/i SRR NRlFERY SR SRS SIMIYHERESIN F¥SE yrazinyl,
pyridaziny hraysinplinythyiiig ki an dphignyybeingiaptobally Rabsthdtabhyradleagtase sobstituent

selected from methyl, isqopropyl, hydroxymethyl, methoxy, chloro, bromo, carbamoyl,

retnoxyca oIy oIS GHE R BYEDR Gar BHBHGHOP gyt optionally 20
substituted by @iuleastRre:s dhstitienbseledian fom aeivk tRfluorapathwy ragiboxy aathaxy,
trifluoromethoxy, fluor ,cgcoro, romp and cyano; or a pharmaceutically acceptable salt or solvate
thereof. 4. RYBHHEN Rd ‘A SBIEHEF T6 LB BRI IRESS AVSarb RS TR BRASEHIS R CIsE iyl 25
group; or dphaninagentigdlyxggespliabingaltar beivgieptharaof sobAicosdisundeaasconding to any one
of claims 1 to 4, wherejn R3 represents roge halogen; aor 8 pharmaceutically acceptable salt or
cohvate oS HETE Kb SECBIRTG e HONS BPERS b By R AR Feprecents a
5-memberabhieiasdarpmatisstiogecobpiising saldeastiona hixlgdeateoabosn satbciaddiamenniii@yen, the
ring being optigpally substituted by at least gpe substituent selected from Ci-Chalkyl and

Oy TR 5 BTy B RBIATCAI S ALE W21 BT I8 KO a8 F<
compouncdhaackedifegrioaclaim ®nwherainl satkdidihadermeyoheac phteroarauniadity tHogjsapyeazanlyl, the
ring being o ti?\rllallyhsubg%ituted by at least one substituent selected from methyl, ethyl, isopropyl,

propyl, t-bd yﬁoan%tecg/(ﬁ{)epmpyl; or a pharmaceutically acceptable 5 salt or solvate thereof. 8. A
compound according to claim 1, wherein R1 represents pyrid-2-yl, pyrid-3-yl, pyrid-4-yl,

e L R R R e e

5,6-dithethytpyddis\pyrazolyl, furyl, pyrazinyl, pyridazinyl, pyrimidinyl, pyrrolyl or thienyl; said
pyridyl, imidazolyl, isoxazolyl, pyrazolyl, furyl, pyrazinyl, pyridazinyl, pyrimidinyl, pyrrolyl
and thienyl being optionally substituted by at least one substituent selected from methyl,
isopropyl, hydroxymethyl, methoxy, chloro, bromo, carbamoyl, methoxycarbony],
pyrrolidin-1-ylcarbonyl, phenyl and pyridyl; said phenyl or pyridyl being optionally

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 C;-Cyalkyl

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;-Cealkyl and C3-Cecycloalkyl; or a pharmaceutically acceptable salt or solvate thereof.



imidazol-4-yl, imidazol-5-yl, 3-methylisoxazol-5-yl, 5-methylisoxazol-3-yl, 3-isopropylisoxazol-5-yl,
3-methoxycarbonylisoxazol-5-yl, 3-(hydroxymethyl)isoxazol-5-yl, 3-carbamoylisoxazélApil,2006
3-(pyrrolidin-1-ylcarbonyl)isoxazol-5-yl, 3-phenylisoxazol-5-yl, 3-(pyrid-2-yl)isoxazol-5-yl,
3-(2-methoxypyrid-3-yl)isoxazol-5-yl, 15 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,

3-(2-chlorgphenyl)isoxazol-5-yl, bromophenyl)isoxazol-5-yl, 3-(2-methylphenyl)isoxazol-5-yl,
3-(2-fluorofheny Hi<EXBRAYA! -W‘?‘é‘k%/%‘&}ﬁﬂléﬁym BSEATOIERy1 e ARG S SRR R -y,

fur-3-yl, 5- m%twtfyfazomm@ﬁﬁgwhgomﬁihmfgwammﬁw& Py sidiRa0 sy kuptiindisliRedeyled from
1- methylpyrro ﬁ%gd thien-3 I R2 repres ts metcgyl ethyl and ro l; R3. represents hydrogen,
chloro or b 8 REPBP Hfg@’]m ;F O;W"@ tyip %%Htl%a ﬁ%?}i}ﬁ@/?azol 3+l

5- 25 propydpysazelvatykheredtutylpyrazol-3- yI and 5-cyclopropylpyrazol-3-yl; or a pharmaceutically
acceptable salt or solvate thereof. 9. A compound selected from:
5-Bromo-2-(3-methylisoxazol-5-ylmethylamino)-4-(5-cyclopropyl-IH-pyrazol-3- 30 ylamino)pyrimidine,
5-ChIoro-Z}(S-phenydiﬁ@oazlala‘fzcyifﬂﬁiglymﬁ@)}4véﬁemﬁthyl -IH-pyrazol-3- ylamino)pyrimidine, 24 April

e LA S PR Yoo

5-Chloro- 22(3}*91'161*351‘%@(92@ ErMﬁfb@&iﬂ%n}m@) @S{ﬁdeltisblﬁyhaﬂ wr&l@kﬁdsﬁ%mm)ﬂwimidine,

iR R e T R R R AR R e Rl

ylamino)pyniidaiok4 5B ioridaza[3-(2- Buacopyiaoxkisoxaztl Sraybmetindaminal-¢(5-methyl-1H-pyrazol-3-
3-isopropylisoxazol-5-yl, 3-methoxycarbonylisoxazol-5-yl, 3-(hydroxymethyl)isoxazol-5-yl,
3-carbamoylisoxazol-5-yl, 3-(pyrrolidin-1-ylcarbonyl)isoxazol-5-yl, 3-phenylisoxazol-5-yl,
3-(pyrid-2-yl)isoxazol-5-yl, 3-(2-methoxypyrid-3-yl)isoxazol-5-yl,

15  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, 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 S-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.

9. 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,



ylamino)pyrimidine,
5-Chloro-2-[3-(2-fluorophenyl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1H-pyrazol-24 April 2006
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-1H-pyrazol-3-
ylamino)pyrimigliggio26-2-(3-pyrid-2-ylisoxazol-5-ylmethylamino)-4-(5-methyl-1H-pyrazol-3-
5-Chloro-2-[3-(pyrid-2-yl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1H-pyrazol-3- ylamino)pyrimidine,
5-Bromo-ﬂ{ﬂﬂﬂ%ﬂ@@?ﬂé‘&azol-5-ylmethylamino]-4-(5-tert-buty|-1H-pyrazol-3- ylamino)pyrimidine,
and 5-Bromo- 3&&@@%@&%mﬁmxmmﬁ&é&mmym&ﬁmw1$f-§§ra/iatrﬁn0)pyrimidine,
and pharmaceutl all eptable salts and solvates of any one thereof. 10. A process for the
preparatiof %‘PH@B‘R% Gccording to claim 1, which comprises: (i) reacting a compound of formula

30 R35~~ R4 Blthlorb i3whetginsokeepressnif @ jeaning gratpandRa-apdiyhase as defined in
formula (1), with a 24 Arg ril. 2006 compound of formula (111), H2N-R2-R1, wherein R1 and R2 are as
defined m%‘?‘%ﬂ@?ﬁl i reacting a compound of formula R3 ~N 2 L2 N1'JINRI R1 H (IV) wherein

L2 represents & Braviog2grdupe iyt f31aRE Bythizth ararasddefited iy fammpka{pvsith a 5 compound of
formula (V§1a'?n211'}'6§3§f1"r¥1? 1Eleeln R4 is as defined in formula (1); or
5-Chloro-2-[3-(2-fluorophenyl)isoxazol-5-ylmethylamino]-4-(5-methyl-1 H-pyrazol-3-
10 ylamino)pyrimidine,
5-Bromo-2-[3-(2-fluorophenyl)isoxazol-5-ylmethylamino]-4-(5-methyl-1 H-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-1H-pyrazol-3-
ylamino)pyrimidine,
20 5-Chloro-2-[3-(pyrid-2-yl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1 H-pyrazol-3-
ylamino)pyrimidine,
5-Bromo-2-[3-(pyrid-2-yl)isoxazol-5-ylmethylamino]-4-(5-tert-butyl-1 H-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:

) reacting a compound of formula
3
R
I
4
R~ /)\
N~ N7 L
30 H (IT)

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



(iii) reacting a compound of formula H HN_. ,N., 2.R R wherein R1 and R2 are as defined in formula
(1), with a compound of formula S R3 HN. R 4 (VII) 10 wherein X represents an oxyyleA@ibaoead q is
1 or X represents a nitrogen atom and q is 2, each R20 independently represents a C1-C6alkyl group
and R3 and R4 are as defined in formula (1); or (iv) when R4 represents a substituted pyrazolyl,
reacting a compound of formula R21 (VIII) 15 wherein R21 represents a Cl-C6alkyl or C3-C6cycloalkyl
group andd3hpbB@ndnd Renark ATy dineRmAS Mktee(h) RVithbydrazine dandeapticoatyiaftey; 6} (i), (i)
or (iv) carrying out one or more of the{ llowing: converting the compound obtained to a further
compound&tcor AT RPALAPROWRI A r?@rglﬂﬁarmaceutically acceptable salt or solvate of the
compound. 20 24 April 2006 11. A pharpaceutical composition comprising a compound of formula (1),
or a pharmaceutically acceptable salt or solyate thereof, as claimed in any one of claims 1 to 9 in
association with a pharmaceutically acceptahle @ng/antR@Iiluent or carrier. 5 12. A process for the
preparation of a pharmaceutical composlﬁ n ad\clained in'®aim 11 which comprises mixing a
compound of formula (1), or a pharmaceutically accep[f[able sal(b¥) solvate thereof, as defined in any
one of claigye, }.1o P:wih  pharmacenlicallaceepianle, adivant, diuenl of RHEN A0 L8 o
compound 0 formula%, or a paharma e%tlcglﬁ/ accép able salf orSolvate ereoﬁl as ?éimed in any
one of claimspdond fdrfused HerdmNRL, WerefraRarmmalafohed forfiouiald(Idra pharmaceutically

acceptabl%lslgllt orresag{}/ﬂagt% compound of formula

H 1
HNQT/N\RyR

NH,

(VD)

wherein R! and R? are as defined in formula (I), with a compound of formula
20

i~

X

HN.

S
R3

4
R (vin
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;-Cgalkyl group and R and R* are as defined in formula
(@); or

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

3

R
rN

2
S /)\ R
N~ N7 N7 R
0 H H

21

R (VIII)

15  wherein R* represents a C;-Cgalkyl or C3-Cgcycloalkyl group and R, R? and R? are as
defined in formula (I) with hydrazine;
and optionally after (i), (ii), (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



thereof, as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use in 15 the
treatment of cancer. 15. Use of a compound of formula (I), or a pharmaceutically actepipdil@adt or
solvate thereof, as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use in
modulating insulin-like growth factor-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 (1),

or a pharmaceutigaiiadesapiabiecsalposisoly atenfhermefa asmirinrtbinfamyudnaRbelaims 1 to 9. 25 17.
A method of modulatjng%insulin-like growth factor-1 receptor activity which co&f)rises adminijstering to

a patient il HEBHIRETET 4 A ERIBRG RIS SREATESHYuAT GIAmES pUbneP 61 or S ({foor 4

pharmaceuticaliytieceptabshaat e sodudlic dhRirabl @sdglaimedilneanyraaeriet claims 1 to 9. 30 18. A
compound according to claim 1, wherein, in R1, the 5- or 6-membered heteroaromatic ring is selected
from thienyl, pyrazolyl, isoxazolyl, thiadiazolyl, pyrrolyl, furanyl, thiazolyl, triazolyl, tetrazolyl,

imidazolyl,1pyrazinyirquedslainyt, grepmmidioylobaghayhidytueical pbaippacouticaliiaceeptablemsalt or
solvate thereof. ZWHI 2006.19. A com(goant}otarl?%corgi to cIaiBw 1, wherein, in R1, trllﬁ 5- PI‘
6-memberd ABEYORISIFRIIYNG 3 LRRABY FoT i %%’&r%? RRSRASAINY IRSSBADS IR Whrolyl,
furanyl, thiadolyt, tiiiazofyhstasRaalyih inidezobfl cpymazing anddpyriplyAroac:bidhRymaagitically
acceptable salt or scmvate thereaf. 20. A compound according to claim 1, wherein, in R1, the

unsaturatéf 88 %?Hbg?éafﬂﬁb 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 sojvate thereof. 21. A
ke A W TR R s e e R A e

from phenys, dylapdrienyy, @yclahexenyl, thiefiyt, gyrazbbtapsoxazolyl, 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 R3 represents a halogen atom; or a
pharmaceuticallyl&ecepiatlmsalndrosdbraielth@yeof.a pharmaceutically acceptable salt or solvate

thereof, as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use in

15  the treatment of cancer.

15.  Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use in
modulating insulin-like growth factor-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 1 to 9.

. . . 1
30 18. A compound according to claim 1, wherein, in R, 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.



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, tB4azgbyl] 280azolyl
and imidazolyl; or a pharmaceutically acceptable salt or solvate thereof. 25 24. A compound
according to claim 1, wherein, in R4, the 5-membered heteroaromatic ring is pyrazolyl; or a
pharmaceutically acceptable salt or solvate thereof.

10

15

20

25

19. A compound according to claim 1, wherein, in Rl, the 5- or 6-membered

heteroaromatic ring is selected from thienyl, pyrazolyl, isoxazolyl, thiadiazolyl, pyrrolyl,
furanyl, thiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrazinyl and pyridyl; or a

pharmaceutically acceptable salt or solvate thereof.

. . .. 1
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,
pyridazinyl, pyrimidinyl and pyridyl; or a pharmaceutically acceptable salt or solvate

thereof.

. . .. 1
21. 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 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.

. . .. 4 .
23. A compound according to claim 1, wherein, in R ', 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.

. . .. 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.



