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sur Y eRlsmpter et U iiau i i AR RIS RS &id et Gbegpe 1071
has B@iﬁhtl’é@llewé& dly | sadabdsich I @eligdr Gk M 10814/ FEif A0 Geric B, 8ASF50£1003,
|GE fromthese can be nediated by proteolytic
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the onset and progression of tumours. IGF has been identified as the major survival factor that
protects from oncogene induced cell death (Harrington et al, EMBO J, 13, 3286-3295, 1994).

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

3604-12, 1994). Upregqgul ati on of conponents of the |G-
wW@z2008/10m836 been described in various tunour celPCT/GB2®6/001283

and tissues, particularly tunmours of the breast

(Surmacz, Journal of Manma2y d and Bi ol ogy &Neopla3|a
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proli\ﬂaﬁahon Qo @rantCHristof &2, Caté2RAs4 88, 80@@@ 1998, #OS8L8IaE, Cancer
nouse nodels also inplicate IGF signalling in the
Mel‘%é@? &f> 3y 12, enPypiov amaer @n Pracadilahend. Scz 97, 3455-3460,
2008ri stofori, Cancer Res. 58, 801-807, 1998, Foster et
al, Cancer Met as. Rev., 17, 317-324, 1998, and
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M O LR
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5854223@9 2292, adi2@4se, mRNIAD mﬁhw@zfa@rm@w Res., 60, 760-765, 2000) and
ol i gonucl eotides (Ri nninsland et aI Proc.” Natl. Aca

domipgni negpiive tesepigrA D5 Aghrosi@erny., Canedrdians 86,AANA-4020, 1996)
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1999) R e 6 horftordhese %he <§ﬁ_’arl}2§ ctl%éqg thd gt}nent of major
(1

and have been taken Resni“co et a
sohciawmour%sm Cancer Res 40 Abs 4816, 20 1999).

ncg rlic\ll‘%as?tg}@]%ﬁ fgg? 1% g 2 I S artﬁn! C sl l' of tumour

cellsd alsceaselqn@mpqm fReceRsad ré\%%se&hgnﬁﬂhmm&l bfSthé I@FJ 1888y BStine kinase
in the gromh and survival of tumour cells, and

domginge R7 ARPTPRIRRLE RCFARYCYY] WiHClE imiread vanross T ity aridrihiviiotstushies with the

el 1N
e G Gl 8 B ROTE e SOy n e
ATPSiimming sitevvhivhthibeck? 5ede§t©r qfrosiﬂﬁﬂuﬂadetacﬁejgyﬂhasvﬁo%a:effe%nve in
ariants support this, In particular mut at

prevpp mgfumayEcqli grawiy(ylike: ghiddel. Gelbdiel :rlgc E?ﬁ%“qéy rIB%T)nSever al
piecds dTR¥RIeAC inYi1Y Yook ASroHi CYE € Ids& Slsb¥Ritld o apoptosis caused by

inhibition of IGF signalling, indicating that a therapeutic margin is possible with such
treatment (Baserga, Trends Biotechnol., 14, 150-2, 1996).

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

Endocrinology, 138:1427-33 (1997)). These compounds were of modest potency and
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preventing tumour cell growth (Kulik et al, M. Cell.
Biol, 17, 1595-1606, 1997). Several pieces of evidence
WO abstodok@t normal cells are | ess suscepti bl e POI/GB2006/001283
apoptosi s caused by inhibition of |G- signalling,
indicating that a therapewdic margin is possible with
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etsch et aI ncer,
ﬁng(aﬁi()lﬁkﬁ)dmm#ed/him%/@%kéﬁ Cane Res., 63: 5073-83

(2 . im' i ne_derivatives ubstlt t he 2-
3’95)()2%@% d&ﬁg’swh%t CHBLRYTIROLY a&?’rﬁ‘%‘ﬂ’é%ﬁegitw&’\ﬁlﬂﬁle
den‘zﬁ:veé &Jeﬁfr@t%irﬁl@nl@eriﬁ‘lﬁ&tdngrﬂcﬁbﬁ}o rék’pe@?aﬁlb/\ék ‘iﬂhﬂﬁl’:&s of Aurora-2 and

describ in WO 03/04813 ounds in
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substitiied hﬁﬂﬁoﬁb@bﬁﬁﬁéﬂ‘tﬂadlhee St ftionadf Ithﬁéﬁyrhﬂ\dﬁleﬂ{ﬂgﬂﬁjt Agkh A&BEis no
i nhi bitory activity, especially as inhibitors of
dlSCMW@ro,isemaﬂwdgw Sidrihe mqgs% atory pife aminaayRstiyent fpigns part of a
hetegd for treati ng di seases such as cancer,
et es and Al zhei ner' s di sease. The conpounds
di SEOdH&D8I16 diselosesthaiuvenin subsguad pyhistidiheteidyativesitave protein
K subtltuent at 0 on of Lm di ne ring
Kinag Phipiier settae ThEres P Rlsclongi e Wip LBRBLE RO nidy Gepivatives
havﬁu? @ ﬁ%ﬁ?@ﬁﬁﬁo@%@éﬁtﬁgnt hiBe AP JRRI0R WATAE pHaRididedinBanad N-linked
of a erocyclic ring.
azetidine or pyrrolidine ring at the 2-position on the pyrimidine ring.

Pyrazolyl-amino substituted pyrimidine derivatives having Aurora-2 and glycogen
synthase kinase-3 (GSK-3) inhibitory activity in which the 2-position of the pyrimidine ring is
substituted by an N-linked heterocyclic ring are disclosed generically in WO 02/22601, WO
02/22602, WO 02/22603, WO 02/22604, WO 02/22605, WO 02/22606, WO 02/22607 and
WO 02/22608. There is no disclosure in these documents of pyrimidine compounds that

contain a pyridyl-amino substituent at the 4-position of the pyrimidine ring and/or an
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pyrim di ne derivatives having a pyridyl-am no

substituent at the 4-posit4on on the pyrim dine ring
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act|V|ty onI ywrtd;e/kQ/Q —
Q3 ()
1
25 (R) q

wherein:
R is selected from cyano, or from a (C1-C6)alkyl, amino, (C1-C4)alkylamino, di-
[(Ci-C4)alkyljamino, carbamoyl, (C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-C6)alkyi or
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of an effect on a single biological process, it is

bel i eved that the conpounds provide an anti-tunour
w@bdoeaooobsy way of inhibition of | G--I1R tyrosi nPCRGBa®e6/001283

activity. According to a first aspect of the

invention, there is providéd a conmpound of formula
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C6)a'll§;_|§§% %%@H{? % P, F’lﬂd@( é)%)gﬁ%/?m&c 12C6)g§<é>xl’y group, R is
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08) cycl oal kyl (O -C6) al kyl or g: oXy group
hetefogiony & leftecirom auiseechofiotpe ¢ suifur asd RGtis Gelaetad éloﬁrhydrogen and

cyclic ring conprising at |east one ring
(Cl- %?%Sgat om sel ected from nitrogen, oxygen and sul fur

andr R3is 4 sstusabe otoadcyfclio - by 6lmageieralitbtdrotyche klekBnpriSing at least
R3 Si a satu ated nonocyclic 5- or_ 6-nenbered

One 118 ié‘?‘ Bré’ﬁté’m G AEFG e R vgen PREliuBne i ng
hebﬁkbﬂtacﬂnoi eLiRGhBded LRI ARG a‘%@r@ﬁ gaa[ﬂfjea%neq{ng

R3 is a 5- or 6-menbered heter

heter@é‘iﬁ’m sedgotagl fanInetH@enmI@gﬂnagi?riﬁmR,go?go;n sel ect ed from

| fur
, ?ggas&ﬁ?ag Sflrgfy%ﬁgxﬂaé‘egﬁr%% each of which groups
or earchlﬂ;@SvhmH drotpsF rigyy WaiPRE bR ak bystisnilissubsi®Ed BY one or more

substituents independently selected from (C1-C6)alkyl, (C1-C6)alkoxy, (C1-C6)alkoxy(Cl-
C6)alkyl, (C1-C6)alkoxy(C1-C6)alkoxy, halogen, hydroxy, trifluoromethyl, tri-[(C1-
C4)alkyl]silyl, cyano, amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, (C3-
C8)cycloalkylamino, (C3-C6)cycloalkyl(C1-C3)alkylamino, amino(C1-C6)alkyl, (C1-
C6)alkylamino(C1-C6)alkyl, di-[(C1-C6)alkyl]amino(C1-C6)alkyl, (C3-
C8)cycloalkylamino(C1-C6)alkyl, (C3-Co)cycloalkyl(C1-C3)alkylamino(C1-C6)alkyl, (C1-
Cé6)alkoxycarbonyl, carbamoyl, (C1-C6)alkylcarbamoyl, di-[(C1-C6)alkyl]carbamoyl, (C1-
Co6)alkylthio, (C1-C6)alkylsulfonyl, (C1-C6)alkylsulfinyl, (C1-Cé6)alkanoyl, an
alkanoylamino group -N(R*)C(O)R* wherein R* is selected from hydrogen and (C1-
C6)alkyl and R* is selected from a (C1-C6)alkyl, (C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-
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substituents independently selected from (d -C6)al kyl,
(d -C6)al koxy, (d-0C6)al koxy(d - Co6)al kyl,
w@ Blos@@p2d koxy( C - C6) al koxy, hal ogen, hydr oxy, PCT/GB2006/001283
trifluoronmethyl, tri-[(d- C4)alkyl]silyl, cyano,
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( QEGRHar L aupmmsei Berdesiroyaliarins camatibme o et et epgigieroatom
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) al kyl and Rée I's selected fro
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(C1CTBYRKbSEsBBRuBHt FBUR A I GRHoaBy SBs8&tRIhyf dRMBr more substituents

nitro xygen and sulfur of whi ch substituents
mdeﬁﬁl}deﬁgy @¢@¢t@<¥gpmaéqg@§t) J atrmn@d%gowwddnﬂwr)@ethyl) halogeno, nitro,

c 2 Yo g
RSy R LD IS MBI 3B,
Cs)qrclﬁlkmqmﬁcemmfet(@nc(aﬁt)nlkakycgﬂ?dnlyg (Cmml)alkyln@banyll east |
et ergatom sel ected from n| en en an

C2dBplkpnoliamon soRycR ognbg%(peag%&%@l Y OANRER “and SONRR?,
wheRRh RO IRY, 1@“ RS Ghd RO 6 el irfiRYeriéAll St fr&? HHRIEEn BYd (C1-

one or nnre further substltue ts |nde en
C@@hyle ot Bjarfd Rinot B ag! BY adr Ry land R, wiEin- tﬁke)r;tbgfﬂhqr wigh theaitrogen

stor e oy 56 T 7ot tprackh Bt SRRl pegpesclic ring

and§li§3§t1 duent s i ndependently sel ected from hal ogeno,
am no, hydroxy and trifluoromethyl), hal o%eno nitro,

oy 55 s IR BT pat R ycloatkyI(CL-

C6){1@ @\}ﬁ % %%gt\régony%%tu(r%b&gs ? %{M on%c?c??clké/ hng which may

com@ﬁﬁe £ayat seoryd l@em:m@tpnpimydmm@lﬁyﬂgen oxygen and sulfur, and wherein
%@ Cl A aI k |, -C(O NR6R7 and - SO2NRSR9, wher ei n
Q lpoptl ally gubsti OnfrF TROFe AP RSt RIS mﬁa@ﬁéﬁaleyrﬁeleyted from

(C15 ;%)ﬁg?ﬁ%gf(gg '@@ﬂ% BnBNGE Witikn ((%en ! a)Ll an (CB“cﬁélﬂoxy

or R8 and RO, en toget
subspiityemt gloapningy bg eptmtarblm stipstitdted by pheyr mpe sabstiuéres mdnmndently

each i ndependent .l rated heterocyclic rin
seleGf Tign] GBS0  Bping, s Eark I Py PO EOERHe. oo, Yo,
NR)‘(Hilk)ébﬁboﬁ@T}@ﬁ%@}’@@@BMGn [ éC%é@MﬂMYCS)Qkoxycarbonyl
ﬁ)i‘élh‘bé grou a satura or unsaturated 5-

(Cl¢ &rbantﬁo 96)aﬂl@npylﬁgm‘m iPhenyheagbonyl, -S(0),(C1-Cé)alkyl,
-C(O)NRR" and -SO,NR"R", wherein R", R", R'?, R, R™ and R" are each
independently selected from hydrogen and (C1-C6)alkyl, or R'® and R'!, or R and R, or
R and R, when taken together with the nitrogen atom to which they are attached, may each
independently form a saturated heterocyclic ring and nis 0, 1 or 2;

and wherein any saturated monocyclic ring optionally bears 1 or 2 oxo or thioxo

substituents;
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conprise at |east one ring heteroatom sel ected from
ni trogen, oxygen and sul fur, and wherein B is
W@pitsnombé y substituted by one or nore substi tRPE€NG82006/001283
i ndependently selected from (d-C )alkyl and (d-C
b) al koxy (either of which-T€ -C )alkyl anldI (d-cC
bk Ll y be optionally
o a)spﬁbst [ fxﬁtfdégwk?)%&égﬁdgﬂeo%qtﬁrgﬁogﬁbst ituents i ndependently
s elle dtiespetiiivntidra uolpenathemwisanindichtedy thi yeranfthlkyl” when used alone or

SN SN
isop%rc%%d EndiibAl tieyy FRIRIBY hrefefelbes®8hitlitidli 83182 B¥dups such as “propyl” are

C2- C6) al kanoyl am no, phenyl carbonyl, —° °
specifgy {oy HieGitraggf-ghig version( @InRiPRIGerned to BADMREL RS ched-chain alkyl

i N & 1l R12..R13 R14 .and, R15 are each

ol S O R Bron Cire SR H L e B o gh. G - COalky
grouprhaRidnangk Bhix caborkéma RSy methyRbthyd qﬂz Bb 21, isopR91, tert-

taken together with the nitrogen atomto ich the
butyb neperitylaphery! ang jhedilen Referepcss de itQlyChatml awy hbawndeestood

' ' [ . : . rein an

acediEhehA6 ¥igah & sl B Wtalbrled chiin G ploicsERAVMEBRR dhed¥our carbon
atontx t hi oxo substituents;or a

ph rrrgfani% -acceptable salt thereof. In thi

S

utical l S .
f"é{%‘?ﬂn PHEAPPYEHIO R @enerf teEms dor examPplce e terms “(C1-
C6)alRdK»land Y b i 91000 8P| @b Ratid! d
IR i DI 3 08l RO 5o
referstostraight erlypydhed icbaip gopipk havidg frent efeub\six, obfraevee, to four, carbon

ef aces to. individual al kyl grou such as "propyl "
s el pl Y NPt puR s R BoR i msnbiany Goghfiony and
butokef erences to individual branched-chain alkyl groups

such as "isopropyl” are specific for the

br ndhéd-ORkrrylv Brasiparcladds pothpsiragght chyialakg Eraigﬁhndrﬂﬁhhlsalkenyl
: [ Lol uding net ,

oS AA0 b8 R0 2 AT 5L YL BRI 5 M-
Simildrty, bi“Ke2-OBpdlleyrgtit@dup inchideh bédh)sabight cha hdd Benched chain alkynyl

under.st pod accordingly to nean a strai %gt or branched
STOURR ARG ITRIA tWiedP é’c"yca%éﬁﬂ HRP0$-rSYAR Brshyylf Hpsopyaylsed but-2-ynyl.

at ‘ J i bE;

e L Fran AR AP, b R fefors e
saturated alicyHlicangiatykaxing, fravh ¢éhree wegigletl carb®natormnand includes, for example,

conbi-nation, W |l be understood to refer t trai ght,
ey GR8R Akl o yelogis 3SR ER A gnd Fistiishivts Belispbed (3
C6)dycloankgewilichel didessteroest dieB® h&Rahirieh Y1idRAc moiety having
i ncl ude such groups as mnet hoxy, ethoxy, propoxy,

fromy ﬂgg:ﬁrt@ %)qurb&)ﬁditcgm, .(Ijgﬁr@se;\ta'ti.y@gx@a)las wfewmlyic a@rlﬁ;‘i;qgi above.

8 2Ll o O AU ATHR 0 g oo

su@he msmViopydnallysobstioed yis uséd herkinas thdicsite Sptmyl substitution by the
group or groups specified at any suitable available position.

A “heteroatom” is a nitrogen, sulfur or oxygen atom. Where rings include nitrogen
atoms, these may be substituted as necessary to fulfil the bonding requirements of nitrogen or
they may be linked to the rest of the structure by way of the nitrogen atom. Nitrogen atoms
may also be in the form of N-oxides. Sulfur atoms may be in the form of S, S(O) or SO,.

Suitable values for the generic radicals referred to above include those set out below.
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Simlarly, a "(C2-C6)al kynyl" group includes both
strai ght chain and branched chai n al kynyl groups
whaoosngpote om two to six carbon atonms, such as BCTIGBY006/001283
2-propyny| and but-2-yny|. The term
"(C3-C8)cycl oal kyl", when-gised al one or in
co na r .0 a sabul h i ty.
et HORPle e PLE s et TR b BYE 0% e R Bipli 3 +- 5+

6- of mﬁne@ﬂiiﬂi’ﬁﬂ fing, WHidHoE oMY opGarell9kuinptise Gn@éﬂﬁﬁ@tmtaoatoms selected
cycl ohexyl and cycl ohept F Ref erences to "

fromepijrogen. OXy & and\&illfllf"ﬂéaﬁﬁ@éﬂé?thé 6@%&@8@%@?&@4 4 5t B Ofg gtpms (that is
t |

an aﬁcft@ifcl}fng h%dmg it %g{eﬂggn?aﬁ{%yg%dnp eI{)E%BTP &ﬁfg‘?ﬁm{aﬂuﬁé X 4,5 60r

7 atbmsbdewhiah :at/}eastbae isseliktéren®@inseldebeel fran mtfdmhpcgmgeh and sulfur.

i ncl ydes fluoro, chlor bronmo_ and i odo. term .
Wh@notﬁ? P%ﬂﬁlgmeg} mamSGYaTiC L el 51 6+ a%%alqaré%eéqdm% %’ﬁh 1ing way optionally

comgHEé oRad: e %Eﬂe?d&drﬂé"se@é{:téd"@orﬁ rn?cPc&eﬁro BHRSd SRRE* {siL£d

t any suitable available positionm. eteroatont' is
hetea)cryclucr ogg ihe aitrbaycliomingsygehly adutains va eng torfger (fercdxaniple, from
rogen , ese, nay. tituted_.as necessar
one b ki 9y VB RGP ey sEiP T Say B O8R prdgpn and
sulfﬁﬁWﬂl@ss'spéﬂiﬁ&i btBetie, iR Hetdtbeychi€ rin WBH@IM ob¥tréHen linked.
t he nltr%%en atom N'trogen atons may al so be in the

Examplemob puitablpgagisated signpeiyclistorfs, fm§- oe/-membeeedfasrpcyglic rings
I
1nch§16 %%%ro%:y éﬁgrlrolélgl;’f g‘lég n\{ﬁ %ol‘r lelt#“l ﬁ)ﬂ?ﬁtglc Examples of
sultzbﬂaé smurﬁteé whdndblaic\3a) 4I-eSf or oﬁ7&mﬁielrdd,l&méro®y‘tl183m‘gh aelude oxiranyl,
"sat urated nocyc

azctilipd digFasy] QR mwnwi H&h%iﬂ Hﬁbﬁaaﬂapwhlempwcgvéorphohnyl
S f

preligngt pERHARYELSIARRIRE LR A LA RUR Qi §Ryrny

and ﬁip@razﬁlyétwmuaarbmzehémah p&ﬁol@wh pipeiidigyh amrpigblmlyh g

G R e s A R S

beaB @t Q%b%ﬁ@k&ﬁilﬁﬁtu%ﬁt@ ﬁ‘ﬂa@ﬂ fdr‘éﬂ&ﬁpleo?fé/ %ﬂoﬁﬁfblféﬁﬂ;fl ur.
When the "saturated m)nocl\;c ic 3- 5-

2-thipxppyrseidieyls 2-ayoimifazefidnyhg- thwomgﬂmmygl Tovpiesidingl,
J ) f
2.5 G Rl R 55 SR e R P s OB oy el o

- ri ngstableallue fooREaiing if fs@ﬁs@ﬂﬁﬁatécbmbﬂ@tfyché a¥, 5expépheenbered
fromone to three, .or one or_ two)- het er oat oms
heteqrekirrib FTRrisRg ddeastors Bag heteroaganseleigrfsamaigogen, oxygen and

sulftlid Qﬁete%&ﬁ%@%%ﬂglﬁlﬁg f&ﬁhﬁ{;é"ﬂ)xss%& ngg Grogt %%Xﬁt%ﬁ\‘;e examples

ring may be car or nftrogen Exanples 0
ofw@umnabhsnéahuwated nonocyclic 3-, 4-, 5-, 6- or
ngs i nclude ¢

yl
oy & BB RRr B ey ay%qu&ﬁssgéwongmysﬁwﬁ"? coRaptghered
hete@&@ﬂlﬁl’s ﬁﬁg @cﬁmﬁtﬁ’dlﬁ 1118258 BhdHiRS BélelBRDAC YT Bom rirogeR; oxygen and

- ~or 7-menbered heterocyclic rings include OX|rany1
sulflarz é% # betaspeycligi rngaoplaining ifiyg Qn§ik ringeéqQras yepreseintative nyamples of

rit oxathlanyl t hi onor phol i nyl, pyrrolidinyl,
whicf] areli}s%?)rélyb/?v i mi dazol i di nyl, norphol i nyI ,

t etA abwbleofalifeddy Q7 of Rir RERYBIAOY 2ABY br 6-membered heteroaromatic ring
comprising at least one ring heteroatom selected from nitrogen, oxygen and sulfur” is a fully
unsaturated, aromatic monocyclic ring containing five or six atoms of which at least one is a
heteroatom selected from nitrogen, oxygen and sulfur, which ring may, unless otherwise

specified, be carbon or nitrogen linked. Particularly, the 5- or 6-membered heteroaromatic
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and pi perazinyl (particularly azetidinyl,
pyrrolidinyl, piperidinyl, norpholinyl, . .
wa edosabvpes of ur anyl , tetrahydropyranyl and pi pePE®GB005/001283
A saturated heterocyclic ring that bears 1 or 2 oxo or
t hi oxo substituents may, f%r exanple, be
i - Wl Fore (kLM r i g
o (L REAAT Bl S e or e o two) eerotoms
independengly pelested frpm nigtpgeny boygep\and olilifdi Balamples of such heteroaromatic
. 2.5:dj oxai.m dazol i.di nyl or .2, 6-di axppiperidinyl. A
ring§ epilsiBYPORY, HRICRE IR AL Brasolyl pltrb pyssl pyridazinyl,
iARAAgY plir6lykithiafulyl0bx BolVEBRaAELIPEIHRLNIN Ciatd1PH fetrazolyl and
p}fnconp??(g?ngyat 1Iaea}ét )(()new?i ng 1het groat om 2%1 egt eg_ %er grzr?y an
thiegylt r ogen, oxygen and sulfur” is a heterocyclic ring

cony ai:ni give or. six. ri at o

o Sl Rl Gifor 02 Wi BinF S8 oF S Rispied SappGanempered
morsuydlhing wisith taly @onipAseigBast bnd Sn@het8dhidhdiedted from nitrogen,

monocyclic 5- or 6-menbered heterocyclic ring _ o
oxygarseisulfig ing saturtad esiBlly prigprialbeinsatusated monedyslc fing pentaining

. nit. : " cyelic £ing.
oSSR sV ok EnIBARELTLAE e,
oxy genzamd|seu whidhi iy @y unieat etheptioy epecilicdiibd @dbeh Maliti®zen linked.
for or for when it is a "5- or 6-nenbered
The 58 Y Sy R aleYeliE oF BIOEIG PTACHiFS atAn BADALIGHENPGYHC ring may be aryl
(suchat pRANUPHeRL S&MAad géﬁfwahﬂaﬁe’&%&m B G hig Qreﬁfétefd%éve.
is a

ful)y unsaturated, aromatic nocyclic ri
c oW kanR nig a2, idiagaspap 3. Anomme gfouphitdhpmferitdpdinkahie thepyrimidine

. a. | ect ed fr. i , and
o 3 P S, R D0, g
diazaspiro (815 ondhetgrOgedurtiés tkaMstithant! thesknady by at dnj@vailab® carbon or

., 6-menbered heteroaromatic- S ring nmay confain from
nItrogap atog, £ FXafnplsy at @Ry REsTagen foshihehis nobattashedto the pyimwidine ring. A

; . ' I | ect fromnitrogen,
prc 0 151008 IR PRSI L 351651 0 LA ooAer
butor yeagisoniyheld, irdiéazpiiiofly. S nohadedazol yl , i sox;azol yl, N
ST I R B S P S o
and REGbhh 828lired AeidB&RlN ringt Bk bR e¥droABH L}&r@éeﬁpl’%lthe ftrogen atom to
when It I's a "saturated or

sui tabl e val ue faor
WhiQhr&4a€tndr1§t ecRbandR’, 6r RE ik RE dr ROhochR Y] @ R'P agd R, ohRHawd RS are
| se. at. l.east one ring heteropatom.selected from .
attacﬁ?m%eesna’tur t)e(-gglg rogyelic ring %rpreefliega% .%%1, af, Qaggpejqal.gﬂrcpcl,nng,
inclwlingxhe hitdlgel atons et wihish R aR®RO G Roiagd R NG IFORMIAR MR and R, or
1 fiveg;or gpx atgnms of which optionally at |east one is
R apdei .« Kat #id Belagerttaghed-om ni t r ogen, ~ oxygen and

cubgite sSSP E NSRRI
pyrraidier dmg¢-NQ proopisich ttespyrifidae @imip is afEhee \ohdt quiteAsed; namely
the p%%’liglrele grro¥1|p is attached to the nitrogen atom in the azetidine or pyrrolidine ring via.
substitution of an NH group in the azetidine or pyrrolidine ring.
The N-linked azetidine or pyrrolidine ring (-NQ') may be substituted at any
substitutable position in the ring by Q. Preferably, the N-linked azetidine or pyrrolidine ring
(-NQ") is substituted by Q%ata ring atom adjacent to the nitrogen atom linking the azetidine

or pyrrolidine ring to the pyrimidine ring of the compounds of the invention.
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(such as phenyl) or heteroaromatic, representative

exanpl es of which are |isted above. Wen R3 is a
wWQ2006ddm2z@spi r o[ 3. 5] nonane group, it is preferedi/gB2006/001283

linked to the pyrimdine ring via. a nitrogen atom

particularly via. the nitosldgen atom at the 7-position.

Vhep,: = ¢ il . Lo a 1
 SupE ubs (s BE Mo o RORADS, RE BXAFRIC R gfoues Rt
R” R RGR R Bor RFDor toramyibes @dugnyitliih tar@gerQagroap troRide:

IS not attached to the pyrimdine rijng.

f ) I}H A particul ar
Or PR Pt ut ed 2, 7- di azaspi r BPYO5F B’i‘?ah@%%ﬂﬁg‘o%éy, f or
f Bsvl:be 2- (tertbutoxy - : . _
o gqg‘-zgjiaazyaspi ro[ 3. 5] nonane%@ﬁg%ﬂ% rg?w}g’ ]F-Szgl?rog?ll’% %ur%ll’ n-pentyl
R7, or R8 and RO, or R10 ambin-Réxyl;, or R12 and R13 ,
4.and R15 forma saturated heterocycli ¢, ring, the
for @L "@ﬁ&%?‘om om present i & ésoﬁi("cf’ieﬁlﬁleﬁl){)at%ﬁnbflfig%ﬂﬂéh
for R2-@6MIgayl: Or R6 and R7, gyl ApthpFayl £id fato.aRd R11,
or R12 kgﬁg R13, or R14 and gllgg a?epgg%lached. 'I}ﬁlg

for €drGeatkosyhet erocycl i c ri mgthosy mtiefer pisipgx isbprof®xy add butoxy;

RLL S SR R T e—
and R11, or R12 and R13 , ppoRidetane; Mitbudsgmaitaghed.

for (leCREfioRkEd-GoBt o ormEerPFAsh A rgey NgpxIBehyl,
ErieCneliphked Sobth _ _ .
torni sed. nanel vt he PP A o Lb 7 IR e

uat erni sed; nanely the p ne’ grou
for tnel (Eh€ 4palkyldagloh at om i n t tuenealzysilydj tiethytsilply dirnéthdli-digylsilyl and

ring via. substitution of an NH group.in the azetidi ne
or pyrrolidine ring. The Wﬁhp'i;l@@glyg%u]&;i di ne or
for (QMLCORIKGItHD: i ng (- NQL) ”ﬁ)éth?ﬁhi_%?&ﬁ%l‘)t{ﬁi%ﬁ&i B?%’F/ﬁ%'

substitutable position in the ring erably,
for (HeLalkylero:azet i di ne ormpipylastinelietieylaming, gropiPainincs

substituted by Qat a ring atom adjacent to the

ni trogen atom | inking theQ%%@Pg%WqﬂgQﬁﬁhﬁﬁppgppdine
for dii[(@1-Co)dlly@d)amind:m di ne ri dichetyldohigo CABMIARES0, f-ethhE

i nvention. Suitable values for any of the substituénts

herein, for exanpl e the 'Rmefhyaming e NN-giwpropxiaino;
3 or R3e) or / ' . s, W thin
for agp%(%6)3%p i ncl ude: f%?ﬁlﬁéll@g%’g %%P%ﬁ%f%&néﬂ#og}’%fnd
bromo and i odo; for (Cd -CGouabbykt; nmet hyl, ethyl,
r .. 1 sopropy ert-butyl, n-pentyl and. n-hexyl;
for (s B QDA ny T hpisastyt, malibimiaseity
but - 2-enyl; for (C2-C6)al by I 5
and but-2-ynyl; for (d -é%gﬁﬁgﬁﬁ%@?he&%%t 0X ,1’
propoxy, isopropoxy and mtitsdampinotibyl, propylaminomethyl,
(d -Co6) al koxy(d - Co6) al kox net hox

met hoxyet hoxy, et hoxy et H%%?pylannr%%%lpgnﬁlbutylaminomethyl;

for di-[(C1-C6)alkyl]amino(C1-C6)alkyl: dimethylaminomethyl, dimethylaminoethyl,
dimethylaminobutyl, diethylaminomethyl,
diethylaminoethyl, diethylaminopropyl, N-ethyl-
N-methylaminomethyl, N-ethyl-
N-methylaminomethyl and N,N-
diisopropylaminoethyl;

for (C1-Cé6)alkylcarbonyl: methylcarbonyl, ethylcarbonyl, propylcarbonyl and

tert-butylcarbonyl;
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pr opoxynet hoxy and but oxynet hoxy; for
(A -C6)al koxy(d -C6) al kyl: net hoxynet hyl ,

woredohospes hyl , et hoxymet hyl, propoxynmet hyl andPCT/GB2006/001283
but oxymet hyl ; for tri-[(d-C4)al kyl]siryl _
trimethylsilyl, triethyl sill(:él dal)frret hlyllig'et hyl silyl and

for (THL iyl 5 for g}i Y'efti8xGcarbonyl, propoxycarbonyl

rmngtﬂgjlaikﬁ)lkgéa?z(% hyI thio andmprc% tlﬁ%ng/; #_or9 arbonyl, propoxycarbony
(d - 06) al kyl am no: nethyl ardtnﬂ-bu&bdyydtrhnmyip,

ropyl am a or
for @ ARl T e o rRC eS8 O SbHyPaamag, and
N-et hyl - N net hyI am no anpL l%bﬁﬁwlopyl am no; for
a - 06} al kyl : am nonet hy am noef hyl ,
for ‘gr[{% sl lcarhamen:nobut yIN;N- ﬂunethylcarbamoyl N—ethyl-

(d -C6) al kyl ami no( d - C6) al;k | am
met hyl ami noet hyl, met hyl glﬁn tB¥18?)r§7'f“¥’ @%@Eﬁf ?]1‘8% fegghamoyl;
for (€BHY3)aydlowdkeglhy| , propyl aTByBIbFﬁﬁiﬂ?Y'cyclobutyl cy%:lopentyl cyclohexyl and

[ sopr opyl am noet hyl and but m noni et hyl ;
-[ (4 -C6)al kyl ] am no( GQYG%’PQH’%I

for (@B@)E‘?’dl@dﬁﬁ@rﬁg@%’élkyé, W%ﬁﬁﬁ‘gﬂﬁ%&y Lyclobutylmethyl,

met hyl am 'hobu
di et hyl ami noet hyl , di et hydyalwpaspheqlyyl, cySiceRylnethyl and
N- et hyl ami nonet hyI N- et r;%/f& N- thyI am nonet hyl and
N, Ndi i sopr opyl ani noet hyl ;€ PeE(t 3)&I kyl car bonyl :

for (GBLAB)E wRGAMONYC 1- CS}a'H&Gx‘_'}ar bﬁl@ﬁéérog? &H&J?Egcqgwtyl%%oxy,

tert-butyl carbonyl ; for koxyc
nmet hoxycar bonyl , et hoxycewb]opwtylnmthmrgxwmm;aMetm@ and

tert-but ox carbonyl; for - ?4%@'?1 Icarbam)yl:
4 et

N- et hyl car banmoyl , N-eth

for (S8-ESpyladicidambyyl: 5 f or c@tlo{aﬁo@&fc%bﬁklkM&dl@ﬁftﬁ@%&ﬁyl
N, N- di net hyl car banoyl, N-eth N- et hyl car bano
N, N- di et hyl car banoyl ; forCY@QBGI@P%fP@nﬁa¢)k>}¢hexy10arb0ny1

cycl opropyl, cyclobutyl, 2SN PREPM Warn Y| Ohexyl and

for (C3-C8)cycloalkyl(C1-Cé6)alkylcarbonyl: cyclopropylmethylcarbonyl,
cyclobutylmethylcarbonyl,
cyclopentylmethylcarbonyl and
cyclohexylmethylcarbonyl,;

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

for (C3-C8)cycloalkylamino(C1-C6)alkyl: cyclopropylaminomethyl,
cyclopropylaminoethyl, cyclopropylaminopropyl,
cyclobutylaminomethyl, cyclopentylaminoethyl,
cyclopentylaminopropyl cyclohexylaminoethyl and
cycloheptylaminoethyl;

for (C3-C8)cycloalkyl(C1-C6)alkylamino: cyclopropylmethylamino, cyclopropylethylamino,
cyclopentylmethylamino and

cyclohexylmethylamino;



cycl oheptyl; for (C3-C8)cycloal kyl (A -C6)al kyl :
cycl opropyl net hyl, cycl obutyl nethyl, 10
weywbopent yl met hyl , cycl ohexyl nmet hyl and PCT/GB2006/001283
cycl oheptyl met hyl; for (C3-C8)cycloal kyl (d -C6) al koxy:
cycl opr opyl nmet hoxy, cycl oﬂ@t—yﬁl rre;(hoxy,
for kymet haeyalk 6 0&ycl Imethylaminomethyl,
(g/zﬁ?ﬁgg%dlﬂngtchoxy; %é&%ﬂgg@%@?ﬁ@?cy%%ﬁgﬁ%fnca%ony?: ¥
cycl opropyl car bony: : cyc:mﬁhlpyclbpyémgtbmarunoethyl,
cycl opentyl carbonyl, cycl ghexyl carbonyl .
aﬁdcygl ohgpt yl car)k;onyl : f%’FFOP}[Opy?metgyymmpmpyl’
(C3- C8) cycl oal kyl (Ol - O6) adyk)ptatiyRaRylhminoethyl,
cycl opropyl nmet hyl car bonyl , cycl obutyl met hyl'car bonyl ,
5 20 cycl opent yl met hyl car batyglopggpylethylaminobutyl,

cycl ohexyl net hyl car bonyl ; - %/c cl oal kyl am no:
cycl opropyl am no, cycl obu?’%f%g?ﬁgtﬂ?&% l%%%ﬂ:?gﬂ’ty | am no,
cycl ohexyl ami no and cycl Qiye}mw?tzmlmmylaﬁﬁﬂbﬁfyl and
(C3-C8) cycl oal kyl am no(d - C6) al kyl : )
cycl opr opyl ani nomet hyl , &y€lo E’F%W?hé(}ﬁnﬁl@@ftthxlli,
for (CY®@)RKERYHnARG.NOPT Opyl, Gy h&g&h&i STHIRTELN ino and
Or(cgclégpent yl am noet hyl , cyc?top nt y+ am npg?opyl’pmpoxyammo an
10 cycl ohexyl am noet hyl and truyvdyaim_ﬂm;yl am noet hyl; 30 for
.oal kyl (d - C6) al kyl.am no: ) i '
for (&83%6%%%%0% ‘met hyl ani no, ?9’6@&083@1 @PWP‘&H’%{YI a].“d isobuyryl;
for (CyClydRmioplamhby| ani no andeta¥sd LhRIorbBh4MIgBM no; f or
C3- C8) cycl oal kyl (O - C6) al kyl am no('d - Co) al kyl :
for (ég,—g%ﬂ%ﬂél}lfwﬂ:hw ami nonetmgtgylsulfonyl and ethylsulfonyl; and
A net hyl am noet . .
for (% g@%ff%l%ﬁﬁgt L oo g%el};llﬁ}’/lsulfmyl and ethylsulfinyl.
15 cyWheper thp yorapdyldamtewedinb yb the invention contain one or more asymmetrically

subst‘i\'txgeld%gfb%g%ltoer}lsr,] ¥1%eair1¥1énr‘gi%?1l{rtx<¥1|1des all stereoisomers, including enantiomers and
diastereomers, and mixtures including racemic mixtures thereof.
Thus, it is to be understood that, insofar as certain of the compounds of formula (I)

defined above may exist in optically active or racemic forms by virtue of one or more

20 asymmetric carbon atoms, the invention includes in its definition any such optically active or
racemic form which possesses the above-mentioned activity. In particular, the compounds of
formula (I) may have a chiral centre on the pyrrolidine or azetidine ring -NQ' at the carbon
atom attached to the group Q). The present invention encompasses all such stereoisomers
having activity as herein defined, for example the (2R) and (2S) isomers (in particular the

25 (28S) isomers). It is further to be understood that in the names of chiral compounds (R,S)
denotes any scalemic or racemic mixture while (R) and (S) denote the enantiomers. In the
absence of (R,S), (R) or (S) in the name it is to be understood that the name refers to any
scalemic or racemic mixture, wherein a scalemic mixture contains R and S enantiomers in any
relative proportions and a racemic mixture contains R and S enantiomers in the ratio 50:50.

30 The synthesis of optically active forms may be carried out by standard techniques of organic
chemistry well known in the art, for example by synthesis from optically active starting
materials or by resolution of a racemic form. Racemates may be separated into individual

enantiomers using known procedures (cf. Advanced Organic Chemistry: 3rd Edition: author J
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cycl opent yl met hyl am noet hyl ,
cycl opent yl net hyl am nobutyl and
w@eywbobme/| met hyl am noet hyl ; for (d -C6) al koXBemniGBR006/001283
nmet hoxyam no, et hoxyam no, propoxyamn no and
but oxyami no; for (d -C6)allBanoyl: fornyl, acetyl,
Marpli, Q@04 to 107 ) 1 X lsuidHie hroBRIYE Mhvolve@Formation of diasterepmeric
(C2-C6) al kanoyl anmi no: acetam do and propl onam ao; PoF
deriyatjvehy erariyonsoff the rapemicrmatesiblwith o airiralangiliary, followed by separation,

: for, (C-0C6)al kyl sul finyl: .
for XAt oroe R o S R hpr A Lhee' e sibe murgtiry
specasc Similady, tiee 46o@enRHEIBHE DALY kiidlyheQAGluRed MBS the standard

rically substituted carbon atons, the i'nvention

asynmme
laboffﬁ%lylﬁ 1qye$ referasddgiheematier. i ncl udi ng enanti omers and

di ] ineluding racem c.m xtures .

£ hi s SRR So Tl 68 SSRGS B Bkl (actined
aboveenayatxist o tautEmernipaus dise @fertdnmbdladdslin i abfifigen abP¥Rh
tautrra%{&m st |.ﬂ’eé)(gt| cal|y active or racemic forns by °
T e v FESHEYIRC Aagysrraentioed agthidy. dihosthe invention relates to
11 tautotEsHd fofné BEhEEESbihd i | - g ine ki
: gpti cally acti vgslglP bl?hggtg%fc uI(I)E[r]I {\Xﬁ{&g%ﬁ%g@g@&l&w{%@e kinase

activiilyéw a hyman oomeithahct i vity. In particul ar, the conpounds
a on the

of |.f. la (] have a chir ntr o

oy P Sfe RabislociT n Spfigh et Frule omea exshinsobipred as
well a¢ tuaoheted forhé sudirUer 6 ample, HyArdEReRE. it &N WMlerstood that the

enconpasses all such stereoisoners having activity as

inverﬁg)[neqnﬁoggﬁs?ﬁeqjl, syl sokvRigporanst wieiclf ZRjbinl#F-( R Syrosime farase activity
in a KuhrR@F ikl @ar the (2S) isomers). It is further to be
understood that in the nanmes of chiral conpounds (R S)

de it do @rbe wlatserideharcefda Binoastof FemMM {I?n{ag)exfﬁﬂﬁ
lr%%phdenm th%ﬂ%nant_l omers. In the absence of (RS,
Poly bsfn’(ﬁés?ﬂraﬁt BVHAIoB epeomRastes aljesuchhrsms mdueh inhibit IGFe1R
tyrosiRM@nds€ h&ivityl iR s RLAME OF racemc mxture,
wherein a scalemc mxture contains R and S

enHit ¢oorpougds accanding wl tht inventiurnopay bé pﬂﬁic&ﬁdts Phérdtesitically-

] tains R and. S enanti rs in the ratio
el IR SO R S0 SR RIEL S LI L
alkalicmetal €0t foriex4ypls bRRGhAl £h AIRAMAI AHE $ncdl sl gﬁ{yéﬁ%xyle calcium or

chem stry well known in the art, for exanp
magnesinmy, a3 PEanicoyminp salttr eyaraple ineshgemirte, mgrpieiiee,i al s or

; ; UL i . em c for Racenat be .
N ?f%%@?gl?%g&’i RSB R0 el Phena e o e Iethylamine o
aming poidefiuepsmpleflysidd Viannethe ipast] WhéReRe Sdrhpound ri@suffi%ilently basic,
abl e

. oEditjan: author JMarch, pages 104 to 107). A suit
Suﬂabﬁ? Baé*édﬁ“rlg‘?? ‘i‘ﬁ’/ﬂg F‘Qfégm? SiTatchoss meethenesulfenatss fumarete, hydrochloride,

PRS00 AR 0 Sk B TR

In one aspect of the invention, q is 0, 1 or 2, especially 0 or 1, more especially 0.

In another aspect of the invention, q is 1.

In one aspect of the invention, a suitable value for RI, when it is present, is a (C1-
C6)alkyl group (for example a (C1-C4)alkyl group, such as methyl, ethyl, propyl, isopropyl or
tert-butyl), a (C3-C8)cycloalkyl group (for example a (C3-C6)cycloalkyl group, such as
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl) or a (C3-C8)cycloalkyl(C1-C6)alkyl
group (for example a (C3-C6)cycloalkyl(C1-C4)alkyl group, such as cyclopropylmethyl),
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for exanple by chromat ography, of the diastereoners
and then cl eavage of the auxiliary species. Simlarly,
W b@eatore- ment i oned activity may be eval uat edP@EGB06/001283
t he standard Iaboratory techni ques referred to
herei nafter. is to be -Udderstood that, insofar as

eacle 8 WRICH gRfupk Iﬁ?ayo& AUR4S, ﬁ%stﬁtﬁfeﬁ%‘lg%né bi m%?ef éd%gﬁltu?llﬂ

may exisSt in tautomneric forns I nventlon I nc
indepandendly deltétad fioomhaegens aok (@Hﬂl@ﬂﬁemxyc f orm whi ch

P TR BB 4B B oV D aRE e B ehdHg present, is a (C3-
C8)eRIRauNds -0b)aig1 BHup (édc)h a\éﬁ&y@lhpﬂowln@tﬁyﬂ %Idp?gﬁy)éé&ﬁmﬁ

ki nase act|V|tg i'n a hunman or ani mal
cyclghereimetbsl, whis gmptla pptionaHy subrtisuted by omemm raorelsyibstiyents selected

fmnfﬁglg% norlm gi 4?@ wel | as unspl vated forns such as,

xamp ed forms. It is to be understood

t hat atidtheri BpED oL DR iRV ASHREDIB VRIUBYEIR'S WAL EE pleRédtSis a (C1-

ich inhibit IGF-IR tyrosine kinase activity in a
CG)EWEMO‘& (apevaaplc 1 C1-6halky grwméuth?@em@hjdo@tﬁylhatowl isopropyl or

tert-EﬁP{/)% ?pﬁ??ﬂ?w?ﬂal?ﬂ g&m&aexgh%) cl){plgglé(glsgrgw such as
cyclgprohylf oyaiepentyil oh cidiblidxiyt), Which IanIpyiE Opﬂldﬁﬁtll&lsﬁmmlted by one or more
The conpounds accordin

subs? guepﬁesefeﬁt\?g rﬁliqana ngsp%gaéﬁg} g&)@g@x}és‘Anot er suitable value for R*, when it
is prEdvat, ﬁﬁ&rﬁh‘ﬁshﬁﬁltﬁﬁé@‘%@?@@gkﬁeé aﬁ or t?%%rfpzx,b 1- C4)allg{1 tgroup) or an

pharmaceuti cal | y-acceptab S ase’s

un&lbefemteésicarﬂ?apkt&oalkﬁaranp ol exafnple zeé@&*ﬁb):eyslodlkyhgroap)

ﬁ;gﬁé%c{ﬂlﬁeﬁ]%g]g cpg gﬁr?vengﬂ? r?esuggtﬁl %;EglF ?%rifglniﬂhgn 1t 1s present, is an

unsmmtatehxbar@mucymbnﬁ olok BeampYe FREH) dY P8ahé R,
N- et hyl pi peri di ne, procai ne, dibenzyl am ne,
N, f@ m%‘&ﬁzﬁweéf pik the i veation, acsiitekle aalue orfRy Whrmitp$ present, is an

S e un

s YR L PR LR R b C R e RRE: Bl et by,
espeaiddy methyl s»atdrlsbmyk; mozsespetiniy astiyl.onat e, fumarate,

hy roc%hl ori de, ygr obrom de, citrate, naleate and

saf't ¥°1£8P SRRGLIP HP?O‘%‘H’(?PPCa sigbleuialugripe Ragvhen it is psgsent, is
mettdgpect of the invention, q is O, 1 or 2, especially O

or 1, nore especially 0. In another aspect of the

i nlreyat iabetherpspect bf therinvenéionspettabiefvatieeior RYavitendnis peesent, is
cyan?:g'table value for RL,when it is present, is a (d -

)al kyl group (for exanple a (d-C4)al kyl group, such

asImaiother aspeibhdfl the RIveRdn, alsﬁf@zﬁﬂé’%lhe Rfr R84 & (306 dycloikyl
(C3-C8) cycl oal kyl group (for exanpl e
gro“(”@!}‘c’@B%%XFé‘PRSQPXJyI group, such as cycl opr opyl ,

?%’g %;h%géﬁt gg ?&%ﬂg%@ Q]ﬁtﬁ&% QJath N0 1@ 1s?1ydro gen or trifluoromethyl.

In another aspect of the invention, a suitable value for R? is halogeno (such as fluoro,
chloro, bromo or iodo, especially chloro or fluoro, more especially chloro).

In another aspect of the invention, a suitable value for R? is hydrogen.

In one aspect of the invention, R? is selected from hydrogen, hydroxy or halogeno, or
from a (C1-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, (C3-C8)cycloalkyl, (C3-
C8)cycloalkyl(C1-C6)alkyl, (C1-C6)alkoxy, (C3-C8)cycloalkyl(C1-Cé6)alkoxy, (C1-
Co6)alkylcarbonyl, (C1-C6)alkoxycarbonyl, amino, (C1-C6)alkylamino, di-[(C1-
C6)alkyl]amino, (C3-C8)cycloalkylamino, (C3-C8)cycloalkyl(C1-C6)alkylamino, (C1-
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group (for exanple a (C3-0C6)cycloal kyl (C - C4)al kyl

group, such as cycl opropyl net hyl ), each of which groups
woragpehevoept i onal | y substituted by one or nore PCT/GB2006/001283

substituents independently sel ected from hal ogeno and

(d -C4) al koxy. In anot her-I#spect of the invention, a

C6)§1!ltbi}3a|%hﬁo \@Mﬁmfyp CRG6)WReR adbbmio1, BL- %6)aik§1]@ar%§§ioy1 -C(O)R®,
suc

TOU

C cIoaIkyI(Cl alk cr 5 s g
Rcyc]l‘%lﬁr pyN ket E@Dalkyﬂ& O[Sé@fm}?l n@t—lN)(R cifﬁf(O)R * group, wherein R**

S R TR NE R I

monfodlFenps-asid- ﬁlbmﬁ@aa|h5@i@6ycllld‘nﬁé‘@(§xﬁﬁ‘isﬁg3£’cqgést 81fle fif}heteroatom

i nvention, a suitable val ue fo R1,
selegfed &ropt nitipgery oggen agd uifkyandgy o wpsetemd fmhpdiregem and (C1-

C6):§1§/)1p§i§%ﬂslﬁy§at 5t8<? Hzgn?é}fc;}c gs mgg @%@%ﬁrg@%& Hnépeﬁlrgnsmg at

leas( érmrnr@dmmbaoﬁl dele3tedB)czly aitEbH WX yGErPMR suBHE dr RS is a 5- or 6-
cycl opentyl or cycl ohexyl), whi ch group
men’r‘% %ﬁf t%ﬂ%‘l"wﬁé GRS CPIpTEaS Bylea ene Fingbelerasims s¢leciehfrom
nitréx8h Qg@gggn fn{cpgﬁh}ﬁ? gﬁ?? a inddlgiatsé S:fﬁ)&%h% é‘rno%tgh gqch of these groups

Sul t e Va ue esen
or ripgsswiikiniR> uhadbg @t}OﬁaIﬂﬁkd@tltugﬁdZMpor(efcﬁrm(ﬁx &P kLardple one or two,

pam%@?rlgﬁg}@g}é'tgﬁ?ﬁ?%pg{w{é‘{h et o L coalkyt, (C1-Coalkoxy, (CL-
C6)d[K&ky@8)-CHAIRAl k- C@fa‘lkﬂ%)y(Ci @62&?@%}3&1 %éh%cﬁycﬁf)x;‘% R8fluoromethyl,

invention, a suitable value f

tri-[(GrleGBlatkyllsidylapyanasarbispi (Gl €6alkelantad akiKyC1- g'J6MIpyIIaﬁmno
amiETRTRS LSl SHRTEL MRy BRT el B RRE c by,
(C1+ @ﬁmctypanbsnyincaﬂbﬁhmt@Gl%@)ill(yﬁarl%ﬁc%ﬂl kcul[%cglf -@YRikIRArbamoyl,
ethyl or tert
Gk vl I R R t(Qdc@@)lalk}'lw}f@%éﬁétﬁéalﬂiynoyl an
alkalgﬂlj}flai}gllglo glr(ghéxy S\fe(R];mZ@ C&%Be &E&gﬁt%ﬁl Sste?e‘ﬁiéesdgﬁc%m ‘ilplcg OHEIE ?ﬂﬂ (C1-
C6)alleyl yad Rahistshlected Spacs (©f- Cﬁb‘e&kyln(\@ﬂtjs)@@clo@lkij‘u l((t@-@S@(iyﬁloalkyl(Cl-
CoYR 48 (C B ShRoET B 06 Sl Pt Ford- i Tqngbered
ring, (Wi BN € Mﬁk/%ﬁgﬂa{llyﬁﬂoﬁ'}&se SHED: 28 ecﬁé?ér 5ﬂp¥élect%§fr8&emtrogen

aspect of the I nventi on, a sui tabl e Va
OXygsY R YT oY of Whichosubstulyts mdyrbeeapubhzdfy abptitated by dnb@r more

h
(For R b BeP BBy 18 YE 1 bRy PP aen bt o Any
saturbfed mcm,ocy@i’cmr@&pﬂﬁh 3213 | gtlﬁlliﬂl@r&hrs 11 6 2O Bahioks @ﬁ&‘m&fnts

t i nventi on, suita alue for R is hydrogen.
Elgl MOHEE pspget Qfﬁbe Y QRIFAD; B% is Rlecteddeane bydagér, (hmiroxy or halogeno

or frdH 4@ B)alRyd 'i@%te%ké}eﬂl,‘{@%%)a&&nyl, (C3-C8)cycloalkyl, (C1-C6)alkoxy,
(C1-Cé6)alkoxycarbonyl, amino, (C1-C6)alkylamino, di-[(C1-C6)alkyllamino, (C3-
C8)cycloalkylamino, carbamoyl, (C1-Cé6)alkylcarbamoyl, di-[(C1-C6)alkyl]carbamoyl,
-C(O)R™, -OR®®, -NHR™ or -S(0)R*® group, wherein R* is a (C1-C6)alkyl group, m is 0
and R* is a saturated monocyclic 4-, 5- or 6-membered heterocyclic ring comprising at least
one ring heteroatom selected from nitrogen, oxygen and sulfur, or R is a saturated
monocyclic 5- or 6-membered heterocyclic ring comprising at least one ring heteroatom
selected from nitrogen and oxygen, or R® is a 5- or 6-membered heteroaromatic ring

comprising at least one ring heteroatom selected from nitrogen and oxygen. Each of these
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froma (d-C)al kyl, (C2-Co6)al kenyl, (C2-C6)alkynyl,
(C3-C8) cycl oal kyl, (C3- C8)cycl oal kyl (d -C6) al kyl

W@ Bos@9pad koxy, (C3-C8)cycl oal kyl (A - C6) al koxyPCT/GB2006/001283
C6) al kyl car bonyl, (Cl C6) al koxycar bonyl, am no,
(d -C6) al kyl anmi no, [ (G116 -C6) al kyl ] ami no,

Ry wahma kihppd ly substituted b fi 1
gron(g@'r %cycl oal ky! %CI B%6ona Ky‘l1 a'lsr%ltun% X %ﬁxe%r) a? éxoyfae)r(narﬁg © one or
two At icarasiy one) @bs@g;eatsnydapandrmmy)sb],ected from (C1- C6)alkyl (C1-C6)alkoxy,

QU EP L PRY 4 SRR, R

tnﬂmrompthmee{@ImCR%kyl]%ﬂ?le hﬁsﬂoe@cfJt%%l@ylﬁﬁnocdllRb'ﬁ@é)&’l‘kyualmno
g)alkox roup, mis O,
M%Q?F&r% @&Yhéfﬁiré%éalk@xwarbosyl @arrbanménﬁblr €G)aﬂazﬂ®1rl:zm1wt:yl,|d €1-
het atom sel ecte
N F S e E R R e S R He
N(Rf" .)@(@)Rﬁﬂwbgem R?ﬁ@ls s(e@cted@ﬁ)lﬂhﬁwogewanﬁtlLeéﬁIMBM R¥Gselected
|

eteroc crin

fron{ b RoF 14y 2 (Pl géaﬁem”@eér% Oﬁets@umdompg@yem B4, 5o 6-
men{Heﬁd'dQﬂ%n whth 8 mapg t‘?dHafl? rcomgflseF@ne' ot n‘?org ero g $5¢lected from

menber ed het er oar ona rising a
nitrogpi PXiygeredrslaulior, sey of Wthd:hfsubsmmﬂts 0gebe opmﬁp sabitituted by one

or mBiE (Y o ple e s pab b SR S S ety ot Gyano groups
Anyepiutasihbiocsuhstihg Watth Yoty bERE € of b ko @%&gﬂl f‘ Lone

or_two, particularly one) gubstltuents I ndepende
s elreanother psnset efcthe @belfaqﬂkﬁ is ge@icted fipyra hiydrogen, (hﬁjﬂfoxy or halogeno,

or frgfg) g@i%%gﬁy%%%%éb%‘l r%}i(l C@@%h&yﬁ@/ 8 Cg?z)lf?oxy a1¥uno (C1-

eno
C3)aﬂkylar{n®@] dlwmﬂﬁydl](ﬂ]dnyiho (QBEG@)C @lﬂhlﬁ ammo carbamoyl, (C1-

oA p3>a(u@1 cerbrEoRy glfﬁ% CORLE MRS or-S(0)oR*
grou? | wihdrth K363 (@1' (]é qg)1?b @f(ﬁ {{é’ is &saturated monocyclic 4-, 5- or

C6) al koxycar bag barm I
-me)quekgd }mfrb@wby In,ng@tpnip@@:ng @F%ead;tkmb ogheaRydm s¢lete&from nitrogen,
oxyg%%fnlfc&.)lg ’k%}-l 3(3? ]a% ﬁlltek ]@gl‘lljw?gg R~ acmﬁ,memgﬁred heterocychc ring
compa sk 0 Yé a8 b HRQ ity Moat%%%ﬂ%%@cﬁ%ﬁ ti’&@ﬁ Fﬁ ch R3 is a 5- or 6-

sel ected from hydrogen and (Q -
membged é@téfparqwomr(worm;smg@ llgasy mnﬁ@ tmyerbaajwlepted from nitrogen

and &%%%ﬁﬁg;ﬂgégg éDOQJgS or ?n% \§1kl¥1n L{{ m%%e cépt)oa?l %‘H@ldetﬁ’ one or
morersubgituesitd ashdefinad) abmy, mmanwmdrlwy dﬁ@@hio?@ (fBP&xp léTQﬁ@or two,
selected fromnitro en and su
pam%ﬁ%y?yoqne\s\ﬂ::[gﬂt@gﬁgpqlquwgy ﬁglyctgg fr@px G(BngB)ay(yl (C1- C3)alkoxy (C1-
C3)aﬁc6§?§(@1t@3)‘§ﬁ<yp3(c‘i’ '@3()%!( J@Eﬁ (%)?fk g%glggo%g/né) Irjlm?zg.g%ép{:)tv\%uoromethyl

particul arly one)

annng,r(@@)al,kmﬂnsm thi(CékaICﬁIaﬂiqd}anhn@ ahhﬁtﬂOM(CthkyR%arbamo?'l (C1-
lt naI I H I% r, 2 h| 0XQ substituents

coafBlhiamoyt (R Fakyfio T mprbulsotensCdor Bilianorh am

T 34 QI ( ' ]
alkanb}’ldfrﬁkﬂfgl'l()lég}r?s/{l@*)fgﬁ%ﬁ ?Jah?%?/lﬂ)% 9%e é%&t%@'}”r@m }8 (%(ellacmh)(bl
C3)a1§<yj| l% a;%@l@yted(fmm e b—lq&)adyyﬂmrkﬁﬁfﬂ]ﬂ3)alkﬁxmgr,ouﬁ (Br-aféaturated

am po IP Im/l am no, é

mono):%ll@@ En 89 éj meerbered ring, which ring may o tlonally comprise one or more
heteroatoms selected from nitrogen, oxygen and sulfur, any of which substituents may be

optionally substituted by one or more (for example one or two, particularly one) (C1-
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C8) cycl oal kyl am no, carbanoyl, (d -C6)alkyl carbanoyl,
di-[(d -0C6)al kyl ] carbanoyl, -C(O R3b, -OR3b, -NHR3b or
WO 3{0e)eR3a group, wherein R3a is a (d -C )al kypCOGB®5/001283
mis O and Ris a saturated nonocyclic 4-, 5- or
6- nenber ed heterocyclic rildg conprising at |east one
C2)dlkyIghtRbLY SdvaMd SRS By Eétgf&éw rh&%?@ﬁc ng)fé/gfﬁﬂinaﬁmoptionally
sul fur, or is a saturated nonocycfic 5-or
bearg 1 pepisabsigientt er ocyclic ring conprising at | east one

i sel ect eds f rom.ni t d ,
s QBT ARG o B O R Fahe SR ituSd by one or
more (foPeiaBiplg odb, thoasktthie8SaktidithriyesRI @ %9,%&%@%&&%%‘}; s

ni trogen and oxygen. Each of thesegroups or rings
subsiifuensAndeperdeptly selogied Giam (G- @laboxy Gsueh abmetmayor ethokg), (C1-

t ticul arl .
TR I
T-mdndhered (patlample 44 €, 6C6) a—lnkdi?mlsqé(rfa)ﬂﬁ@) ﬁhilf]:}iging may optionally comprise
, hal ogeno, hydr oxy,

a - al koxy(d - C6) al kox y
one él‘ﬂp?li%ﬁ%}:%%?lﬁé pqleqtq:C? ferl%qu}lapweP and gplfurdsichas cyclopentyl,

R GRS s A LT
pipejaginyls) al kyl car bamoyl , (O - Cé)alkylthio, (A-C

T B AL o LA M
one dntasegRR eﬂﬂﬁpl@ﬂ)ﬁ&rh@béﬁdgﬁi&ﬂ&l&&) 'sﬁbéiﬁleﬂfstiﬁﬁieﬁer g%ﬂélg selected

(d-co)alkyl or (d - koxy group, or a satu
fromf dealkyk (G1-Caalkoxy, g£6n0, hpdroay gdflnomomethyihj anhino (@4 -

' ' het 1
ConTn IRl 4 L LA BB, o AR b g 7 5- 6 or 7
membkbried (ifos ehahple UeR-S6-1R Y -Bembered Piad, hhiGHpss inta%r' bBGoty comprise
one or nore (for exanple one or two, particularly one)
one c(r@qre;ilygr%tﬂqls lagteshdyoms nitedesncoxgieenprd subfey. sat ur at ed
i ' i Ln. i ] .S 1 2
TOBRKHL &bt L AL 808 KDALY 3 BARGT ch  2 oBire

mon(ios/clé@Be é+,6d, G-rop lr"r'Lrhimﬂbﬁgda (for lﬂ)}ﬂﬂﬂ&}ﬂ& yi, or, Aak qgﬁafilaer@d)l ring, which

. -4 , (C2- C2-C4 ,

ring 1o St 5 b s et or W heleB)oARY Felgtqafrom itrogen. oxygen and

sulfuf]ithdt Qﬂgp@kﬁb@’do@msgﬁit&% ) B%fﬁér%ﬂkr,kéﬂe%pt&}f} additional
carbamoyl , (- C3)al kyl carbanoyt,

heterg@to{né @yle@g} ryjreganb axiygeh and ©IQ)IRFor ex oAb, the Mth3tedor

mone 50470 LR O Sy oo gD

6-Imenbiheegspbetof fec) odrtion| RhE seRBRA fH By @bgdneR $ton? R eC1-
oxygen and

[ roat om sel ected from ni trogen,
C4>a@mfgﬁr-%3§@kw o CR-GRevrlealksd grmma@;‘/%? isc2 turated monocyclic 5- or 6-
[ SGe et INTe Rl | ' Ihsing at | east one .
ey irng hetoegco atqé)r%rés%e ec %ngc?rt ;‘l e|[rgigtm(g‘h(r%:Tﬁ{lgohge iteeﬁg%ﬂlal 88%§%glﬁf°nbfmmgen
and oRggdns Each-of thes&gronpatrairggd widtie RS af29BtdpiofidNGubstituted by one or
at | east one ring heteroatom sel ected from

risin : . . .
more ({3 B5HRAIC 37 bRy BATICEREN oBF) RESweRjF Suingd 2bpyyén particular by
one oioRd SubEtuBRY iRRpERIch@P it dHe SHBS! )fdﬂ}xsr - (pr e
substituents as gef [ ngg a o(\a/e, lﬁlnﬂ par ?agﬁ?((a:?rt%))&%ﬂx or
mop engtherraspscaopthe inveation, R selected from hydrogen and halogeno, or from
a (C1-C4)alkyl or (C1-C3)alkoxy group, or R’ is a saturated monocyclic 5- or 6-membered
heterocyclic ring comprising at least one ring heteroatom selected from nitrogen and oxygen.

Each of these groups or rings within R* may be optionally substituted by one or more (for
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particularly one) substituents independently sel ected
from(d-C3)al kyl, (d-C3)al koxy, (d -

w@3alikozy (Cl - C3) al kyl, (d -C3)al koxy(d - C3) al ROKEB2006/001283
hal ogeno, hydroxy, tri fl uoronet hyl, am no,

(d -C3) al kyl ani no, - [ (€l18e3) al kyl ] ami no,
exarﬁﬂblﬂﬁé o tvfa3 patticMlarl Qﬁé)bﬁﬁ@ﬁ{thentg 6 deffﬁ%ﬁ%ﬁgyg GRS RAMRY! by one or
C3)a|ky|th|o XCI kyl sul fonyl,

morf @lbsw)eausmmmdenam Sdb%ad]ﬁyhdmdmcygmidﬁl -CRRRAYE( O) R3e

st 54 3 Ba % B B SR AR 20l g o 1
C4)2(1Ej11-o€3()1md&)a<lko>gr auip, RRas & MitiatidefofRyATYS dr% membéed

-menbered ring, which ring may oOptionally
hete{?&%%fq ERg HRPTING A deashencaingheiereatont sskcted ffaronitrogen and oxygen.

Eacmbitth%eg?ou;ﬁ)ﬁ\f gﬁgs %ﬂlg d {ng{r gg@fonakg%sglﬁg?fg 3? %’IIE)% SENS (for

tional Py 'su
exanapla np¢e erotgme pantlcill\aﬂy op@)rdubauhaﬁé ¥s @otRed ebdvelinglakiidular by one or
ango ps Any sat urat ed rmnocKcI ic ring
mor e insb Al §el6Rsn 0% Ridens e e LGBk one
aSBﬁéﬁiotl{éfr abR8t d)ﬂl’i@ MV'eHﬁ‘on R34 M@c‘ﬂed oﬁl?lg&%?,prﬁ S b ﬁj%?egeho or from a
1 pﬁgﬂ be substituted by oné or nor

o, m@@alk,gaylt (%Cébdl}yynyhE{Cd)¥C6)H.\Hioxymce-C6)alky1carbonyl (C1-

CodimEtaRE iRk il eSSy, coiemo,

-C(OJR T aldrky SR, ORHRK ONg(dIS(GG)QIkgﬁlRm?&h g&%ﬂ*?%%ﬁ? gilh%?m m, R®
sgt ur at ed nonocyclic -

and Ry gqﬁﬂs defined aga_ove)@; or B} isa setuviied mpocthtg 5- who-aienbeng] Inmgrocyclic

ring &Gﬁ x@sﬁﬁ?% %tgezfeég&pé’ ﬁ@%}ée%@rgﬁtgu g%rl)«?c (érggl %@Q@;@E%ﬁ%ﬁf Spifur, each
of wlmyh el gt mng:symapbe:] a%tfm?uy mmlﬁfut@tl BWYbne &'rﬂé&?{@%@r example one or
or pi perazin
two, FREEHERY RlplubSuhies denpenbiisinoerae. whon |1 15
S UBShbihdt &PectBEXLDRvEHRAL RE L RY fP o8 & £dr8% substituted
uBs? Tent &

exanpl e, one or two, parficularly

or unsyhtipuertignatip yelgéecbﬁt)mc((}lr@@nﬂ@ (fGr é)@hﬂp]et (hCI( Ch)aﬁcyl such as
methy LS oV RSHEPIRG ob i iV G RyRy Larissample G-
C6)cpabalkt ﬁ@hﬁ@@?&&ﬁbpﬂ 3yolo;flem7y1 oF %&oh ?l)rqcr?”@@\%ﬁélgﬂkyl(m-

ere

CO)allypor N (o ﬁ%ﬁﬁ)oyclédﬂfpﬂ(%éﬂbaikylg sudke) Hopepgabain), C1-
sul fur n_anot her
COMBELERLPOICLEARIR Y, NI M, Phet. resisdc Pemtapery ana
butoxyhe(Cl+@6)alksh:hﬂfoa§lle(doﬂﬁmﬂ@l&dG 1CC$alkylélarb01%71; suh aQ fnethylcarbonyl)
gber ed (f or 7-menber ed)

(oGRS oI ok aaraple (G heia)sp chasipioadeonshend sdror e

I ur,
PRSI, €SLEoLnlLONe 1L ARAD B 1L
C6)c3@|mallgﬁeﬂll 94)aﬂnécam1ponymuamb ctyclnp&bpyﬂhﬁétﬁ&l@aﬁb@flﬁl) S(fjﬁect ed
C6)ali(5)?yc glo (gor e’xamp e (i’ﬂ 84 %lk%lilyga%onyll:Osqlchezl(sarggthgxycarbonyl) (C1-
C6)a1kylammo (for example (C1-C4)alkylamino, such as methylamino or ethylamino), (C3-
C8)cycloalkylamino, (C3-C8)cycloalkyl(C1-C6)alkylamino, (C1-Cé)alkoxyamino or -
S(0)R** (wherein m and R* are as defined above).

In another aspect of the invention, suitable values for R3 include, for example,

hydrogen, hydroxy, chloro, fluoro or iodo, or a methyl, ethyl, n-propyl, iso-propyl, n-butyl,
tert-butyl, ethenyl, propenyl, butenyl, pentenyl, ethynyl, propynyl, butynyl, methoxy, ethoxy,
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nmonocyclic 3-, A, 5-, 6- or 7-nmenbered ring
substituent on R3 may be pyrrolidine. In another
w@zpeaoooed the invention, Ris selected from hpdr/cgeme/001283
or froma (C- C4)alkyl, (O-C3)alkoxy or
(C3-C5)cycl oal kyl group, -d9-R3 is a saturated
propogoC yiéd-batoRy, OfcyblopfpyRer Sgt1dHial OQH&hb)gy Ful ? (sthoxycarbonyl,
atom se %

conprj Si ng at | east one ring hetero

Propoxy a5 Ity Lan d tesikiuesycatbgoml, of mﬁbs&]@mglmupseth)ylamlrmgs propylamino,
tiqpgl ubstltut one or nore
i ety R | B0Gomly B r Py oY latno,” catbamoyl, N-
metlsdmmm@bdnt Na&wiﬁfb@ﬁ@labw rop'yféaﬂﬂfﬂolme N-plR 1cgff5§m8§1 N,N-
dnn%ﬁ ubstlgfents |ndependentl sel ectéd from r oxy
Yepepm -RBXyN-methysebampy Qb@@hdlnﬂcﬂhenylnmerphohmylcarbonyl

azetﬁ%lﬂ@arl?cgllygsltlﬁ&h{r?}%?‘ (%ﬁglﬁ'gg N aggp&l}g ygaﬁ'nr}ﬁ% O trgllgydropyranylammo

oXy
tetrabmlrgpmaeylolmn opyrodlidiny;  eforphotmyher sigelgingr, 0%Hia§olyld or 27-

| h |
ez P PASE B BB 41 VIR EFORPS ethes gRas pmomionally substitued
by ofi¢ BES.0M (FéH R afBBlBHE R Ewe Fol;akmr yyo Qlfﬁs 1{uléf1§%s ﬁéslnercli above.

or _nore (forexanple one
suBsYqt pnethesaspect @éfhenembrmlbovseutabla vpmes fcmn3anclb&e i@ xeiple,

nt n el ected from hydrox
hydrH%é('? {1@%%) 8,Xfi?/u0r?ﬂ) 51@{) rﬁgﬁylag ¥l Propyl tl.mggropyl gutyl tert-
butyl, ayaopriopyl, cﬂoblﬁyﬁ@}l’dﬂ%ﬁ@l fdy@l&h@@l Otﬁ?lﬂeron%&h;flfm&ymemyl

or y group, or

al kyl
methgvgmﬁt? ﬁ_.ath.%wae%] |(%n531h%5’6®0ﬁ@mﬁr}é,chrm30mcmgycl | c
t t
methﬂa%%}nﬁr??@gfg g%@%:@ﬁ%ll)r(l&ﬁzlt m%gn%mggl ?};{Lgégeg?,z%g‘ 68 yF %

methylpijepsazii 4l Fylme R3], myrohanopylnﬁﬂﬁlﬁi}ll Y-hsdos ydtht @%é@ﬂo@@ﬁyl 2-
one

ctho P17 (GURe TE T L QDGR biee b - ﬁmmowl 3-
o BB S8 5 )

utomaﬁ@nﬂémm)mwr yinﬁwdr()h@mﬂl -glprénal, @lﬁﬂlmgl p@d‘peflylo Hht@nyl
pente)gg B%Qd%%dpé)e&l%)@ i q>p a)(meMy%aébwﬂbythen 1-yl,
3- (_mrbumycz(r&n}@hﬁbgbﬁm%q %/IZi 'etl{gég p@m%ﬁ@ﬁw Pértynyl, 3-

car banpyl

hydroxyprapr 1-g8)laylk n}qﬂlcsqypmp 1- spo)ﬂR%tr@mﬂmxdm(Wmh 3rankdaprop-1-
) R i t
T e R T
methyi@@&ﬁm‘ipirgolaﬂ -nekyl, 3aaetahiideprbell &Ry D MIRISL b, g%ﬁoxy,
buto ni t“d’g‘%ﬂé Ig,en gnd Si)“ fur, each of which &[‘oups r
¥ {PBE gt vl methesyi etrlaulrofiranme ybnethorye 2-
hydroxfyetho£y %h@xﬁﬂféx?@ (2"’Hy re%r&ﬁ@&ﬁ&é& Q'Sgthmpﬁzg}oxy 2-

substituents "as defined’ herei nbefore
metheyygthor ysthoxbie2-{ Nvl@rityidork ye 311+ N-msath Wednsidlo fetigryhz.dr ogen

B ET  r E
hydroﬂyptbpyloxﬁtﬂﬁwdrow«@%/ . y1b:8098 lflﬁ&)ﬂ():ﬁ)‘i-oﬁ -BIieRY E%gthoxyprop-l-

lchcl oal or exXanpl e
yloxy, -morpholinoprop-1- yloxy, 3- (methylthlo)prop 1-yloxy, 3-(methylsulfonyl)propyl-1-

oxy, methoxycarbonyl, tert-butoxycarbonyl, N-(t ~(tert-butoxycarbonyl)amino, methylamino, 2-
methoxyethylamino, 2-aminoethylamino, 2-(dimethylamino)ethylamino, (N-2-methoxyethyl)-
N-methylamino, 3-isopropoxyprop-1-ylamino, 2-(2-hydroxyethoxy)ethylamino, 2-
(acetoamido)ethylamino, 2-(morpholin-4-yl)ethylamino, 2-methylprop-1-ylamino, 2-
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C6) cycl oal kyl , such as cycl opropyl, cyclopentyl or

cycl ohexyl), (C3-C8)cycloal kyl (d - C6)al kyl (for
wex@nphw24¢ C3- C6) cycl oal kyl (O -C4) al kyl , such aBCT/GB2006/001283

cycl opropyl nethyl), (d- C6)al koxy (for exanple

(A -c4)al koxy, such as net20oxy, et hoxy, propoxy

hydj-(ﬁ@pfc?ppybénﬂﬂd 3bE@S¥YprofPmino) §|6M9ﬂ;?gl% %onyl ),

exa C4al kyl carbonyl, such as
ISOP(‘@?XQEPEV@%IWWE@HOBUM }(lmcﬁlybmanml (hmethylammo N-(2-

b
hydfo(;?ft opy{ gfgar rfyﬁ?lgcloopo\f)ylannno cygl%butylalmno cyclopentylamino, 4-

metl@ﬂ@ycﬂﬁ')axylahﬂm klyli}(d%xy@%l@héﬁ‘yyla@ﬁh@ QAan{dy®N ?&é{'m&lcearbamoyl N-
ycl oal kyl (Cl ).al Kyl carbonyl, “such

CyClg%P@ﬁ?%’ﬁW%%gﬂWﬁB’m])amqm N- a(i;gl)mamwwh rNbo nyl

e et o e Bony i ora Y SR r e Sanapve

hydl(o@yp@pylmakbdrmylm(z smﬂymxypia@ﬂchamaﬂ@ypn\r-@f_hyl am no) ,

hydf%cgb%@% C' 3 1&@6%%9}/&1%?%%@3{1 Nef2-(@stdming)ethyearbamoyl,
N2 hycﬁé;@eﬂ%’@e& WIRARfhol, Afkaf %o%ﬁrﬁetﬂ?l)éja‘%ﬂdlﬁ‘ 3. Nypo-

a oveghln anot her aspe e rnven
t

(methyithigietdlcamamoyk u\uaaemeﬂmyamm metHyjldiﬂﬁ@ﬁWl ;Jyymlaml-

s1oaliOn B tBh Syt P EeePoml recopypbag L carbonyl,

metlbﬂth@ﬂihylt}?@ﬂﬁ@@}’l'thloei @,YSWﬂetraﬁE@@Wémdnp@ ?’ Mlino, 4-
EE hoxy ethox propoxy, tert-butoxy, opropy
tetra J{FI;‘PBY%]@ plmqqae ky@gpyﬁgmﬂfylom ipmh@nﬂeﬂymorphohno piperazin-1-

yl, 49{1%3??%%@4’2‘}9[‘% %tﬁ#) ﬁ%ﬁ%ﬁé@?@o%ohgplpm ;n yg,ﬁ-%’

hydrgyxelﬂ@&lpupdrmmneﬂ @@hmxwra%ylmper@aﬁhayw (2-
car banoyl , N-ethyl carbanoyl, N- rOfyI car banoyl ,

Nnet
methﬁ%‘?}%‘b%%%mﬂyﬂ 41(?ﬂawﬁsffrmpa%ﬂr¢¥mréwl 4-[2-(2-
T ey S Do P et o,
butopéxqqghopm)gpelpzmewu il ffyhaynpaperazmw ﬁhmbapbpi@i%@m;m -

(eth}fis?ﬁfoﬂgl}? ;}rggmglx_gld ):%B]P %{rroduﬂwqyi N_r{gI[[_phol i nyl,

butoxtrcaﬂﬁﬁplafr@lﬁépébﬁﬂlﬁalnyﬁ3§Hydﬂfx9gﬁvrolﬁﬁﬁ h. Oﬁf’:” M}h&ﬁ grrnﬂlrbo rrolidin-

or rings may be optional | y substitute one
1-y1, cisphd-4 Xypyielign-1twos- nirﬁihxl’r[cl@l,ﬁfdmdxan@)z yl, 27-

i R S A Rl B S e R e F
exlanﬂieesultajbhbr\@g&s for B tinokide, foné:Qigple, hyR en tﬂﬂﬁ%} chloro, iodo,

nmet h t hyl I I
methy]gpt?-nghlp }X wﬂ%g@%abwﬁgqgg@p@bﬁ%ygrrogg%@thabemﬂtmx,ymethyl

s e T
morphgmmhﬁw-mqmﬂmemmmbmmw pﬁtdimhrammsﬂﬁymtmethoxyethyl 2-
(ethofita ﬁ”ﬂ%l )Btg‘ng?h(ﬁ Te@ly aZIOr;Dé&b&l} gﬁxﬂfrl%yprcmyllv&mythoxmpyl 3-
sty e PO o L.
pyrrogdlﬁly]dyb)}@md SBRanyl, ent-3-en-1-yl, 3-hydroxyprop-1-en-1-yl, 3-aminoprop-1-en-1-
yl, 2-(methoxycarbonyl)ethen-1-yl, 3- ~(tert-butox ycarbonylamino)prop-1-en-1-yl, ethynyl, 3-
hydroxyprop-1-yn-1-yl, 3-methoxyprop-1-yn-1-yl, 2-(trimethylsilyl)ethynyl, 3-aminoprop-1-
yn-1-yl, 3-methylaminoprop-1-yn-1-yl, 3-(dimethylamino)prop-1-yn-1-yl, 3-(N-
methylacetamido)prop-1-yn-1-yl, 3-acetamidoprop-1-yn-1-yl, methoxy, ethoxy, (5-
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met hoxypr opyl, 3-ethoxypropyl, 3-am noprop-I-yl,

3-N, N-di net hyl am nopropyl, 3-(tertbutoxycarbonyl am no)
wWEe@pA9ys , 3-pyrrolidin-1-ylpropyl, ethenyl, PCDE8R006/001283

butenyl, pentenyl, 3-hydroxyprop-I-en-1I-yl,

3-am noprop-I|-en-1-yl, 2--(3tet hoxycar bonyl ) et hen-1I-yl,

|
oxoﬁylfdlﬁlrigl/ |2by;l{)rf3%%§%§yl’ @&Lbyé(htﬁl%é’(?bﬁ)g? Bﬁ!))})a?x‘ghhlryé gl)%fem/o'}ryy or ZR) (5-
oxogyrﬁegtq%{g s q>xy9neﬂralwdrofzpa@t?r—yhumﬂkwdysRJhyﬂl)oayﬁhﬁw ,2—

et e T e o e PRR pralbanatipimpnony. -

{N-px- lmydrbxwhyll} M-metBylR&ain amrﬂ&gr anbxp}ianﬂoem{oxyf@@ 8X¥pyrrolidin-1-

X propo gut OoX pent oxy,
Yl)ek?@ %QWWP @érfmzlyl)st Kh@xlyydroxypropyloxy 2-hydroxyprop-1-yloxy (for

ex ﬁ%{(%%zggl?ﬂ 3&0? ﬂg@g%?éﬁg’c}é&w&) OE%%YE ééhoxyprop 1-yloxy (for

exargplael $led-yret toooy propf Rylorg), Baxyehbenap @% m?lﬁdéw 3- (methylthlo)prop 1-
no} et hox

sloxge -G RO e RSHRARY Bt hemy. N-(eehy bt eyegsbonyDamin,
metl‘%dz(ﬂﬂﬁbdmmcg;ygth9ﬁnhmy lﬁﬁhﬁ%ﬁ%zlaﬁnn&‘%d(d%gtggﬁ%noge%ylannno (N-

dr oxyprop-1 -yl oxy, 3-net
2- mqh%teﬁn&wrropthmhmwﬁ -i8eprop@yptdpRbiytaatin, 220Xy,

hydr§ %{Ecﬁ)ﬂx?tégl %?)(6?66%ypé¥k;gvla%p%@g@hg%ryl)ethylannno 2-
metﬁmmphuylmﬂb@ﬂwxgpﬂﬁpu ZFahm%'(f@?(éé&ﬁ{ g)%ﬁ O yprop- 1-

t hyl am no - oxyet hyl am no, m no
ylamznc( o %?‘ﬁ;)wélfﬁ’%’ﬁy@thylaaﬁﬂ%?’ Il(lﬁﬁh@@yipmﬂybnymblﬁl-ht}loxypropylanuno
2- IS%%R&E?OX)/G ) et ah?&’x{%ﬁ?r?lg )r%y)ﬁ a1 18 lgtlor example (2R)-

tetrabﬁireﬁmm@dl)lahtnlylhﬂm)nmmeﬂt}(lm&l@th(QI]ryﬂrdédy}aﬁS/D}N-%FHy%mno

yprop- 1-yl ami'no,

ro yl am no, 2-hydrox
cyclévq@ rg?ggylayﬁl%xy @%&@)ﬁq{@wy@ﬁhwla@no carbamoyl N-

hyder%@a gyaﬁg??gﬁ fﬁ"ogﬁqB {?BF#) @ %ﬁ lar%%ocafbamoyl
N-(a@gmuamq)pgtbamyioN-rfz@thylomﬂmmbﬁmmydrcocyet:h@ﬁawan{o@lepz-

eXx am no
hydm}yrpgiva@ pbkfo C@? BTN Y Ry pp B vem 2. 3-
dihyd¥ogyisb G@fr@;ydmplé\'i\ﬁ@RPQ%faﬁyﬁ}xJﬂpr!}byl)carbmnoyl) N-(4-

(aceaﬁ am no) car banoyl ,” N-net hyl car
hydrox b saspamey], é%(%mﬁyp&yethm@:bamoyl N-(2-(acetylamino)ethyl)carbamoyl,

N-[Zfl\lg?é@g}kgétﬁ&‘é# %r opy ?gawb(g?ﬁg’woylﬁle(‘wl)carbamoyl N-[2-
(metmwﬁhmgmpucgrbamaylb}srrwhethbkjeaxyrmhﬁam%Ewa)n%?r BaABNHin-1-

1 EE }% t]él ami no) et hy]é‘% car banmoy

ylcar rE l%l?[nﬁ %%t Ih 1}11c@alpq§)dh@1hydroxypyrrohdm 1-yDcarbonyl

(for eNaﬁu’?f]é;qgtRz:@o) iy % %rgﬁ'tg ngl]}éln’bmll\l]l q‘nethylthlo 2,2,6,6-

tetraqmtpglp;p@nﬁuuwmhq -Nemeb ydrbeaaibdmaio, teﬁﬁhicﬁbq)ﬁbﬁhﬂyloxy
rphollnoc 1 car bonyl

pyrrofsfi S{fa&%’g}? fitSy P@FWZW-WJ éa%ﬁbmazp%tr%gﬁ bl heByIpiperazin-1- ¥ 4-
S T R s e
yl, 4- ffemeﬁwwtbymmﬁwlm -Hlo4- (Bfatmmﬁ}lnisrlmermn4-yll DRY-(2-
hydro‘?(XIEt'th&)g{h@I]%1p\éra21n- —yP UIO&I c@%hoé%ﬁ?plperazln]l-yl 4-(tert-
butoxycarbonyl)piperazin-1-yl, 1-formyl-piperazin-4-yl, 4-acetylpiperazin-1-yl, 4-
(ethylsulfonyl)piperazin-1-yl, 4-aminopiperidin-1-yl, 4-(N-tert-

butoxycarbonylamino)piperidin-1-yl, 3-hydroxypyrrolidin-1-yl (for example (3R)-3-
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yl, 4-nmethyl pi perazin-I-yl, 4-ethyl piperazin-I|-yl,
4-i sopropyl pi perazin-1-yl, 4-(2-
whyasasoped hyl ) pi perazin-1 -yl , PCT/GB2006/001283
4- ( 3- hydr oxypropyl ) pi perazin-|-yl, 4-(2-
met hoxyet hyl ) pi per azi n-| =2 -

hymwymmtﬂ |3)cﬁh1@§fy?a¥1hﬁo? Mbhdlﬂ 1[% rexample (3R)-3-
. ﬁdroxyethoxy et hyl ] pi per azi n-
dimef {lzﬁ%%ﬁml 11)1psrlb@rSa?z,Mahydbexypm()h@nﬂbﬂt BsyathylHarB1)

oxacﬁhﬂﬁr | 511 cﬁé@as 1r0[%.8§){% 0 Gnd %j[g&-butc};(ycarbonyl)-z,l

acet lplpera
dlaz@mﬂmiﬂ Sohamnylyl.pi perazin-1-yl, 4-am nopiperidin-I-yl,
ertbutox car bonyl ajri no) piperidin-I-yl,
3- ﬁ&}% WBihep S F8Te ilyes o R ingluge.fer enampie, hydipgen athiato riedo,

metléfl,YéthyﬁC n‘ffu%roimjﬁaﬁygx}agé&’ﬁ{tﬁg' hﬁihoiyn?&'hyl ethoxymethyl, (2-

metfdlxaztbepy)nmﬂﬁd ﬁjlﬁlq»halm&oZthhylaDdydroxyproFyl 3- methoxypropyll 3-N,N-
nonan

di éﬁﬁrt buto rbog 2, 7-di azaspiro
IMGERIpHROD §RH eély érh}/@‘é‘)%wpﬁéenﬂdrwbyn o?r-hﬁdmmrep 1-yn-1-yl,
Y or iAot b Frt PR S BB i . >

(dimghey @b@mpyl—ynelt M]oiy(NemlhtylMacc(tﬁmrcEi)]bmpMeyﬂwwLﬁ@d&ﬁﬂndoprop 1-

yl | am nor phol i nonet
ya- l?e’i“ ?‘ﬁ‘@%% eﬁ‘!soﬁ‘gz §1 ’iOPyFﬂ@‘?ﬁny Iy H5thPx % (fPHexampls, d?ét(ﬁwopyrmhdm-
2—yl)ﬂ&dﬂf&ix|y®fxmﬁw oxo%ynﬁﬁﬂllﬂol 1@1&@1‘853? )e%taﬂy(!lrofﬂran -3-ylmethoxy, 2-
N—nethylcarbannyl )eth , r oxyprory
hydrgx %’,—ﬁ];b@ﬁqu:t o;gy, Zdﬁrhydmxdptlmxy]ethoxy 2-methoxyethoxy, (2-

meth%x ttfé\!? % g?&ﬁetglﬂ) }\Iogle hy{, meg)_} ethoxy, 2-
mOinmhnoﬂth(mymZIwappﬁﬁMidln&tﬂ)%ﬂidxy @@ﬂhdé’mﬁﬂd oﬁdlayl)ethoxy 3-

hydr%xy(pﬁ%qyﬁ@é{; gglg.gﬁg%o{gfﬁghxg(%rn e)r(]e(l)rglglg F221|2) 2e rl]lyd%é)xyprop 1-yloxy), 3-
meth@xﬁﬂr@ﬁll ﬁyi@&yﬁ%Bwb@m W%?}fé?tﬁ %S?IZ rﬁgtf'l %}fp¥op -1-yloxy),

hydr oxyprop-1
3- mozpf(qlmpmphwmv y- imﬂhylﬂub)prdi}&Wﬂm@DBQﬁmthmulfbnylbpmpyl 1-oxy,

methgra@&géﬂtwy ﬁf%@;@ﬁ%% g(g%thoxwthylww 1 acet ani do)
hydrgxyefhoky trylaniino, BA6HhakA-4oN eﬁ‘B"lEltmLYle iﬁélt)}}yl]gﬁgq()ﬂmno 2

yrrolidin-2- y et hoxy

et hoxy 0X0
hydr((xzsyapcis yg%pg( FFanple LR)F-hedipypropi -Yl@R)no(ds{2S)-2-hydroxyprop-

L A
tetralaldmfm;aatmsa]methﬂarbﬁmf(ﬂﬂreﬁxmplef(QR)Qe@JaH Yfuran- 2-ylmethy1amlno)

mmewﬁnﬁﬁﬁégy@gﬁwtry W hoxi}p}lgf;)n)é%(g%};tbmtmbﬁyno carbamoyl, N-
R T R A AR Ah g AR D A s o

hydrozhypwwbwgmpyll(fqrIeﬂmylpl(eﬂ‘ﬁ{(m%hﬁlrtﬁﬁypmpyl)carbamoyl) N-(2-
methégyaﬁyﬁsgg%ﬁ{ngg N—%?mg)(lﬁ%%e@)yﬁﬁ%g@ngﬁygr%ﬁlmn% ylca%bonyl
azetlcﬁﬂ-‘i)ylé’arﬁ@iﬂ O¥RYRiRo] 4 Yén%ﬁyampy?l‘aﬂﬁm {e@r‘ﬁﬂglcﬁgpg/ra}{ l4°§fi¥)ty

(met hyl thi o) prop-1yl oxy
YﬂoblenJEVhW%’thlmﬂyplpmpyﬂ yll domgthylpipetumiay t-3t, ogthy Ipiperazin-1-yl, 4-

1soprc%’5y#§e? I‘%%(IB ;i: ﬂ; gﬁ‘ I’l-lbgro&%tgﬂ)mggfaﬁw]gﬁ % g%-hydroxypropyl)plperazm 1-
yl, 4- Q-@dﬂhﬂﬁjdﬁWlW@@jlﬂlW' a0 B%noémyl)plperamml -yl, , 4-acetylpiperazin-1-yl,

oxyet N- net hyl am n

4- (ethglqngfgwlgﬁggg%pﬂpyl; 3«};1yéwp;m,yrr@d@121 yl (for example (3R)-3-
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hydr oxyet hoxy) et hyl am no, 2-(acetoani do) et hyl ani no,
2- (norphol i n-4-yl)ethylam no, 2- nethyl prop-1-ylam no,
wQ20vwdewze/ prop-1 -yl am no (for exanple PCT/GB2006/001283
(2i ?)-2-hydroxyprop-1ylamno or
(2S) - 2- hydr oxypr op-| -yl ami2de), 3- met hoxypr opyl ami no,
hyd:3x g yRORYRT- 0433), afﬂnﬁ@shy%nm@&spg&m qt ﬁxf@@mpgle GRS

tetrahydrofuran 2-yl met hyl am no (for ‘exa

dimgtaylpmpipdpysrakidin L 21)andst- fr?ymahpmel)azmd‘iﬁiﬂoetb hyl am no,
a- HEFRR TS S RO e e Sk it Hoctn, metony

and marpdmtmyl Nhydr oxycar banoyl , N-cycl opr opyI car banoyl ,

[, N ocar bano
N- %Cl : g@%ﬁ%ﬁ%&?ﬁ%ﬁwmm&% ligleetad Ei%m)ghloro methyl, methoxy and

banoyl
y8r oxyet hyl car bamoyl , N-(2- hydroxypropyl)car
” r%?ogrgexarrpl e N((R-2- hydr oxypropyl ) car banoyl ),

N- fr2ye8 anathéryedpent pptheriyyontian e et flor exanpl e

ny S s mee Gh Ry n%y 0 c’arbamylzhy:\g car baroy

N‘ In20n(c% oY bk RVeRtBY | - @Xlled yrrolidinyl group.
ydr oxyet hoxy)et I car ﬂ
&n&;\e@w phige iyventan, bmm;ﬂblﬁ vhluf Zer Q° is a 5- or 6-membered

neterp BB A e OB SRE A En S hpPRES v hch may be the
sameydrciaifdremty seleot@ RH@IHitRGOLAl BER¥h an@ﬁﬁ%(‘drd iFBr dxath @rsgf?zﬂﬁé values for

r
I I a
Q2 int g YRRy hesear eeplat s xagalgisisdonl, petdiyl, i, thiazoll,
2 [ m.n
trlazciifylt té:?praﬁ %?%%d%rg(g&p%g S/[ gh?%%ﬁ;gj d‘ﬁgﬁg}yl ?;n%/PHWI

pyinrapbiher aspietydf theinw @i 0 ouitablepel@ziod QY4 5- or 6-membered
erazi.n-1-yl, 4-ethyl piperazin-|-yl, 4-

hete@egg&a{%yﬁ% F,%lgpla%lpg] oneioxquo ring heteroatoms, which n¥ay be the same or

dlffer@m( delbotel ﬁ&fl‘%{ﬁb{éﬁ)ﬂp&naq{x?g r%kamPle suitable values for Q7 include
3- hydr oxypr opyl ) pi pe zi'n-

pyndal, pznmgi}ﬁ,qu@; iyl Dypidasinak imidazgllyl, oxazolyl tetrazolyl and isoxazolyl

[-yl, 4-[2-(2-
Cesne e O S s R PE B per azi - - 1
41% Bn(ﬁhafb@@édﬁ )le ﬁlﬁ'lﬂﬁnﬁéh Nr duitible vﬁfu@tf&r ﬁt)bfétacg( Vst BLRaYLa
fornyl - pi perazin-4

i perazi n- |
(espegl ﬁ étrgq%berg@%/)ggqﬁoqrowtlc nng comprising a mtrogen and an oxygen ring

[ 4- am er| din-1-yl,
heterdRb oS TN bl RoR I ol Gl as Bl v )
3Im yctranm;kpy agpotti (If Ithb invyﬂltldnf, @Eul%le& for Q isa 5 or 6-membered
R dr ox I idin-1-y
hete“%“ﬂ%‘ %ﬂﬁl ?‘6‘I qnaut%fqurwtrqgm Finghatepratorng Ryor@xample,
|
su1ta‘t><£€ll g@ﬁéﬁifbglqi %Etgi)t(é 3}; ro; A )»11 t ’azolgl tetliaﬁy]]yl niud?zgrl]yl pyrazinyl,

pynd@mm pyzonidnyy ind erﬁiyéll azaspl r o[ 3. 5] nonan- 7-yl| ang .
vafe ke Cart?@@’ﬁg)lviﬁi&tﬂﬁﬁf PR satidinb of Parolicine ring (-
NQ') ehraughl sy dWMBIQﬁH afoi, #6:%x ali nﬁ?tb@{ nkecﬂ/ﬂﬂl ting carbon or a

trifluoronethyl, nQ%oxymet hyI hoxynet h
ring NEEGEER PieEL- hijy panec,ylar may joeﬂlhbt)(yt))rth@ Nylhnked azetldme or pyrrohdme

ring (- gﬁ?ﬁ |\|§T‘J neﬁll?lg%ﬁll%n atorﬂ) (I;%d L] é \C')irayzll hng c mBorllq gt)érrP trth is adjacent to a

heteroatom.
In addition to being substituted by Q*, Q? is optionally substituted by at least one

substituent (for example, one, two, three or four substituents), which may be the same or
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et henyl , 3-hydroxyprop-Il-en-I-yl, ethynyl,

3- hydroxyprop-1-yn-1-yl, 3-nethoxyprop-I-yn-1-yl,
W@2@nai1000pe op- | -yn-1 -yl , 3- et hyl am nopr op | - ynPCF/¢B2008/001283

(di met hyl am no) prop-1-yn-1-yl,

3- (N— rret hyl acet am do) prop-A4-yn-1 -

diffefi C)xop ?n%gﬁtﬁ)ggelé § T (o c;@élil?f((r&cgi{g}n%%%yl ethyl, n-propyl,

1sop(r@ ~-but9k @@%Ufy(lﬂté@bﬁtyl Ar- Férbtﬂ&ir e yDrand (C1-C6)alkoxy (such as
2R) ~( 5- oxopyrrolidin-2- rnet hoxy)

methety, §HOYY-dFPiCRAX S _nytpq&@g}h butgxy,ﬁyW@erWoxy) (either of which

(Cl?Cﬁeﬁkgoxy e(’(@ﬁ%‘@a&g%? sﬁ%ﬁﬁ%ﬁg @%Egﬁ% %gé%c’mally substituted by at least

one 2uljditiedt, fyckxaxphd dmd jwdythiet by foua mema}lﬁhhomxdepe&dently selected from
nor phol | noet hox 2 oxopyrrolldln | -yl)etho
hal%@%$ (el SoTheropdiieros DIMARIHEAR); arginopy; ésawﬁc}ﬁ beseynethyD),
c%eﬁ'cy %%X@ﬂﬁ’cﬁo C}MJ)I%XUro(TfooJr 18&%%”1.8'&% cyano, -NR* R carboxy, hydroxy,
2- hydr oxypr op- i oxyprop -yl oxy,
(C2XCelkho (prebps Iethybhyi)l)(cﬁf@%)cmlmibjfle(such as cyclopropyl, cyclobutyl,

cyc]%p%l?{%f?{ﬁyf:)ﬁg%{)gi 2@31'(‘:%4:y%%1ky1(% 1”85)%{1@ (sugl? g§c|161}4);9y)il¥1éthyl)

(cmz()mbhydaawnfyp@uéﬁ %@Qﬂﬁbxﬂ'ca% 1 drRsAyaRRbBRY1), (C1-C4)alkylcarbonyl
- met hoxyet hyl am no, Irb((irmt hoxyet hyl ) am no, 2-(2

(suqhya@ ﬁ]@ggl%ét:quqw,eqtm}pghe n-propylcarbonyl, 1sopropylcarbonyl or

—béyﬁ:ﬁ%&ﬁ@i )}b@ (46% k)aﬁéj]n nff g&h o8 agﬁglp}doporr%?oﬂloﬂn%%)no
pheﬁﬁbaﬁbe@lhﬁ@%@pmmlkylxklﬁsmﬁ meﬂlyl@%hth&lthwmﬂwwmmyl
et B b 0Ly o OB OB RIRP 8 NP R 3R s o
RS gngtﬁ%épé/gsr&gfﬁ@gg?gv I met hyI am no (for exanple

R) -t et rahydrof uran-2-y t hyl am no), di nethylam no,
N- (12 -ohg dsperyeftthy invetiat, R}J}é R, Rﬁahcbﬁatryalym}nwtably

eSS RS0 COICOTRY Gl AL BE 0PN ot o

su1t$lfl? R*@x@RP] & R¢anaR; er 1Y Iy RheRwikf &P With thdhitrégen atom to

hoxyet hyI ) car bam) |,

whigh {hey (am:ﬁtt@thdq n@y@pﬂym}i@mn@gmfbyﬁorm a saturated heterocyclic ring such as
yn%yl?{]g,} {nﬁﬂ Eel_%zﬁx¥lcar bonyl , azetidin-1-yl carbonyl,

etrahydropyranyl am no,

t etlnahy dfmpwfane fvehtiosy O @s/sub@d1ﬂutﬁdrbyla3yzind isopidially Rebstituted by
pi per azj hyl pi per az

ot 135 i s ey ﬁl%cé‘?ﬁir%WI(ﬁﬂﬁzq)%lﬂh (ClCgpalkoxy, halogeno
thyl) pi perazin-1-yl,
andiC éjh%ﬁ oxépr opyl ) pi per azi n- lyl,
4 (Iﬁ anmhhloaspeit lof thepinpentian; @? is- sybsututed only by Q°.
4 &8 é’f‘ ?%%et (}r’l‘ég% ﬁx Egtgﬁa}]z a su1tab¥e valtie for Q is a substituted or unsubstituted
(Cl”Cd)Sl‘kE}}/dsﬁéH zisofﬁé’th}p bih?[ %ﬁgfl br diltyl), (C3 C8)cycloalky1 (such as

hydr oxypyrrolid for exanp
cyc]pgm)pylg chiglgb@yly pyqlppﬁrﬁtﬂ.cm clclylngxyl) or (C3 C8)cycloalkyl(C1- C6)alky1 (such

as c&cl nﬂ'gr{éﬁ% 3 eltﬁa)m)gr&}ﬁyoglr Ol u%étgd )Oﬁ {nsgt&xaa‘%ed rngemQ)ere)d monocyclic ring

whith fray Bbbrifd RERTbiE dngheterbtoBN@EMRAMPE) 66¢, t@b, thhe or four
i nvention, R3 is selected from chl oro, rreth |, ethyl

heteﬁ%%twa&)ﬁeb@ﬁ@dm RBTOgR® OxyeeTyad suHBt (sagh &%@J@@Vf @Vﬂ@ﬂelnudazolyl
130}53%%%‘ E)Slx%golyﬁq'uljyﬁ p@ﬂzﬁﬁﬁ,%@ndﬁﬂﬂ}l?%rﬂhﬁmﬁ%ﬁwlyl ,’{1%5%93513/ oxazolyl,

isothiazolyl, triazolyl, tetrahydrofuranyl or thienyl, especially pyridyl, pyrazinyl, thiazolyl,
tetrahydrofuranyl or pyrimidinyl, more especially pyridyl, pyrazinyl or thiazolyl).
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mor pholino. In yet another aspect of the invention, R3
is methyl. In yet another aspect of the invention, R3

w0 g00a090xy. | n one aspect of the invention, -MNJ/GB2008/001283
N-1inked pyrrolidinyl group. In one aspect of the
invention, a suitable val-#@-for @ is a 5- or

6- e Hﬁlﬁhﬁ%sﬁ&& Bf O@hVEatibE, o ultebIEQ WE[BE E&J rggls g%ﬁ%ﬁﬁlw&l or

three or four ring heteroatomns, e safe
unsyhstiptgcs @leﬂé)alkgbple@%GS}cydmlky]t grogE oy a(subsjemted pelunsubstituted

satulschéc{ o L}nsgt farcd‘s |6-m81§3§%r8$ ?)}lo%o%g: gzlglg}c 1c maly ggrlnggs% at least one

pyrazol

nngmhtem?htc&ii Qblytted PYhT Sitipben, by RAYNd sﬁl'?ﬂnaﬁffb'rgizullmnél@' &A1 Values for
y

trazolyl, im dazol yra2| nyl tp
'b‘ij\‘l‘flerﬁ g}bﬁquute&lrm‘ “ﬁ?‘?hségﬂte graupspdediest rermpesthyloéyddpeopyl, pyridyl,
pyrabﬂl‘jfﬁlr_ﬂr% trﬁH &r@ﬁllrﬁa mu%gr&y? Is a 5- of

ere oaro mprising one or two
ri irgydteahe!ﬂlelaztspe(ﬂ of e mhem?n ebﬁnﬁabl@ \%ﬂjélfo@@ i f Ju%tﬁﬂtted or
oxygen. or exa
unsu B BE /R e et au quyyloalkﬁi/ fsunh aydyclopropy)
grou?)/dhaeﬁq' (ﬂ)‘ﬁlonalﬁyé'dbg@téteﬁWrﬁsat}lﬁze%aSZ ¥l ?rﬂl})(%é? ng?ygﬁhc Ling comprising

etrazolyl dnd Isoxazo espeCIa
one prsiyseatity etgroatbms awlich mayds:ph@ $anaf ort diﬁeﬂeﬂu eﬂtactt@dll from nitrogen,

oxy 2 eh@ 3y Skl S aRisara ol g o wialt ey gyiseingt Gushney
pyragini-y1) qg&ialaﬁﬁﬂl Qﬁmﬂiﬁﬂﬂﬁ "(sdch g p?ﬁﬁﬁ!ﬂ? at ﬁﬁnpsyﬁ%fyl e&&g&bp

an | soxazoly |nC? é‘; as i soxazol -
yare

isotigolhar s eistraby o ayhobidnoh eopeoinlytiahitl (il fyoid-2-y] or

het
poidE oo RN S U ShRRHIT o i mu e o
tetraleﬂrO@XzB]’-@)—lyB sui tabl e val ues for QZ i ncl ude pyrrolyl,
triazol tetrazolyl, im dazol

pyr]g‘;feﬁ qot ?{WFP%EF the inven{ion. i suitphle valug fon@ @yn optitrelly
subsfituf vatIER¥edS3Hidk @%é’rgﬁ@re!i %%8&((;518 %%O{nﬁ) 81n§ ﬁ)ng ﬁgltwo ring

azetidine or pyrrolidine rin
nitrog&raatbebl ssch anpyratyd gspéaiallyepxaiol g1 ot p}ﬁ‘ﬁb‘f&-@’ﬁ, rthorB k§stciallg pyrid-2-

t t |
I ATl o ST b L
parti@yarvalietton©® i e spNPbY héliAvenBioh llsnlgyrﬁ@ﬁ E@ ecfi‘ﬁl@{%yr{d% -yl or pyrid-

exanple via. a ring carbon atom that j ac
3y, W%PWSF@WPYﬁd@cﬁd)tl on to being subst ituted by @B, @

I( 8 ex anp e %ﬁgﬁl? nl{'tegg?ﬂ ééu%?bl %Pe g%g)s?lg?%t@i’éé’)%%
substithied lunsaiyrated 5t bﬁ6$ﬁeﬂ‘ﬁb@édjmf)f1&fyeﬁé rink B Fﬁﬁ?@ Bhd Mr two ring

f d-C b)al such as net hyl
heterﬂatggla,p\gl(pjich grgxg] ( q;amehor@y%l §;|er(1t pedestiedt frpm ru‘@s@geanxyggen and sulfur

(espeBraR§ Bél¥dte @ Frofir rﬁﬁéé’én) arfiMeb! subn bl %X%/oﬂ/l‘? 1s0xazo]¢'yl, pyrazolyl, furyl,
pyrazinyl (especially pyrazin-2-yl), pyridazinyl, pyrimidinyl (especially pyrimidin-2-yl),

pyrrolyl, oxazolyl, isothiazolyl, triazolyl, tetrahydrofuranyl or thienyl, especially pyridyl
(preferably pyrid-2-yl or pyrid-3-yl) or thiazolyl (especially thiazol-2-yl or thiazol-4-yl) or
tetrahydrofuranyl (especially tetrahydrofuran-3-yl). Particular values for Q? in this aspect of
the invention include pyridyl (especially pyrid-2-yl or pyrid-3-yl, more especially pyrid-2-yl),
thiazolyl (especially thiazol-2-yl or thiazol-4-yl, more especially thiazol-2-yl) or pyrazinyl
(especially pyrazin-2-yl).
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nmet hoxy, ethoxy, n-propoxy, n-butoxy, tert-butoxy,

n- pent oxy or n-hexoxy) (either of which (d -C6)al kyl
wa@eae(1@®o2«C ) al koxy substituent groups nay be optT/GB200k§01283

substituted by at | east one substituent, for exanple

one, two, three or four s@stituents, independently

selgsdie tfahﬁﬂﬁhﬁﬁslpe&%%e(lﬁb'&gmﬂsa §1J1M9feqrald%%1°§2 is A PEBnally

or iodo am no, hydroxy and trifl uoromet
SUb%lﬂw‘t@‘bé‘?ﬁ@tU(r@fQ@ﬁ @Fs6 -fiembered rodrcoydic l’mgxtmnm"rsmg)mim)qr two ring

hete{:ﬁsahcg S, g@f(g}nrﬁ e¥15? Aé%?feg%%? Eeg;%-[tosg?/qggpﬁ)%{% g%rzo‘ggcg)oa)l(lygeennarlld sulfur
( all frora YngtkspRH tadl sul€s;)

espeyi someg% g; o lcs(gg| il gs% lﬁif?lsﬁ&ﬁﬁ%&aﬁﬁy]%&%‘e&ﬁﬁ%wﬁ&m 2-y1),
Pyﬂéﬁmﬁ? pwylln;dmw(zerl ,@yyldylk(esgecxaﬂb opsid-2cdwe pydd-3-yl) or

thi a{gg hoxycar bonyl ),
' IQ%Z%&?L€%£O (such as net hyl car bonyl ,

et hybmaaspent pf thennxaampyj sugtaibie BvbstitieaBFHOQY] vﬂ?efnhpf%}éhbﬁftuted
but yl car bgn C2- C6) al kanoyl am no (such
1ncltgl€é¥18m or & %q: &ﬁ?d&’f’ t jp@rép%ﬁy;ents 1ndependently selected

fronr n@%%glly% % lk@B%aﬁlﬁﬁgrﬁ?l?rﬁar gﬂvm’clh ;Fﬂ'l %6)&1&(913/ derttq LCé6)alkoxy
substtugyl gronmsongy pe opt@l@lwﬁﬁﬂﬂtumtﬂay- ﬁmubwft&érﬁ (for ek¥imple, one,
n one

d. R de
e, e B fouf s RAGY PRt estechisi Rriokrap. ey shayy and
tﬂtmmh thul) traldgénd NEEH LNRREDRK,
" é(g‘l ; yll) kylgén uch Z?g?;tﬁk C,rReetcﬁI?/)F’%] H}’})ﬂg&ﬁ%)g@ allfe)n’yl,
(C3- )cga}og]&y RACGHoRmarbeny bA@)HylcaboRg, @Qﬁcmlkanoylamino

Phe“?“%‘?m@% S, G ORR TR T e R R R

R" R amdd%lédrel’astdefmayﬂiolve) ring such as pyrrolidinyl or
ridi ng I n one aspect of the invention, Q i
PHek aspsgt edheinyentiong piifableaupstitaenis for Qit whelby isagubstituted,
IHCIU?@ eﬁéc Olglﬁgfes(km 'a%ﬂﬁ:nt) é?%%eﬂﬂﬁfﬁﬁl 81%) s%és%(tiuents independently
selec(e@a‘r(@gX@w%@lkkly (C1- D4)zﬂkm¢yheyana&p& GNRwR”t(h&&leteﬂR]éﬁhd RM, are as
defln%afagv ubstituted only by @B. In one aspect of the
hvents ‘on, a suitable value for @B is a substituted or
uriawasthet #pe&t of he ivitnkiitabR ;
propyl or&ggut yl) E51( VC3 C8]j cﬁ? ogﬁﬁs)fﬁ& SUCEQA wfil s substituted,
mclue§/ @be%rrla%‘?l (foreyamplsuend or teypcpatielany one) sohstitehesiptiypendently

s N NS SR, U g o nd o

u nsIatauot&EBatpEet of thebinn@iioa/ fatabRRABNEhdnts fol 1S, %ﬁ’érﬁhlsrﬁﬁﬁstltuted
. lg gg) i se at _|east one ring heteroatom (for exanpl e,
inclug@ne engorey(fy éxampler g or{p epastie iy onsa selostieeentsriodependently

lecRUF YRS ridyl,
se ecI d daz?yl(ﬁ)%l)ﬂg}g%gggﬁél %4‘)2(1155){ zgrfb“efh,laﬁ? &@P%%X §?’§>le ~i
pﬁql‘r@blm Ryol, R pRll Ri'Y Z%/imd KV mnayl 8ath mdéfktrﬁléﬁ)ﬂly’ fepresent hydrogen or
(C1- é%gﬁ(yi %éuéh as methyl), or R'® and R", or R'? and RP, or R"™and R'®, when taken

together with the nitrogen atom to which they are attached, may each suitably form a

saturated heterocyclic ring, such as pyrrolidinyl or piperidinyl.
It will be appreciated that the number and nature of substituents on rings in the
compounds of the invention will be selected so as to avoid sterically undesirable

combinations.
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I sothiazolyl, triazolyl, tetrahydrofuranyl or thienyl,
especially pyridyl, pyrazinyl, thiazolyl,

wa edosabwpels of ur anyl or pyrimdinyl, nore especiBCT/¢6B2006/001283
pyridyl, pyrazinyl or thiazolyl).Iln another aspect of
the invention, a suitable2/alue for @B is a

S u hﬁblhé gtbgﬁd oPéo G§ bf foth8e (ﬁ)qcc&d 1 t@fﬂ(lje fiVention, q is 0; R? is

oalky group, or a substitute
hydli‘.i’ﬁ%rl)ﬂestl$ ’éf&@(é@i Semuhakagedo,dC1+GrDalkyl, é@b@4§alkm¢y and a saturated

whi ch rise at Ieast
mon 3 L R G islR cl HePE R Iner o o Sy gditedhiom
seleestexi from. nifrogenc¥ygeh@nd Selifirav @' Mal ez KkE @bzt Biny N6} r#ﬂ'?oli@lmyl ring;
stituted or unsubstit uted group sel ected yro
Qi hoHl O TeipbrEss iRy paropyiic ﬁyg corpymalzg Py O thvioi ra@iiejzdroatoms which
maytb%t‘[f‘iéa‘@))’xgzr &fcﬁf(; @r@fﬂ seﬁ%ct@é’ frl)lrﬁ' nlﬂrggeélbalng Oéﬁg%le %?cg {QH & anoptionally

aspect of the invention, a sul
substi tribest irtsatieadeds- mrﬁsmbﬁlbeﬁedhlﬁﬂloéﬂlm%gaddﬁwnsﬁ@iﬁl@ o¥wo ring

I C3- C6) cycl oal k such as cycl opr opyl
heteré’uﬂt%‘}p/S &Bwﬁlaﬁayomcis ﬁélnF 9t %é&qni 1sgleeigd lﬁm%tlmliogmb gis;ermnd sulfur.
For &calpyld) /i @ch fﬁ@s\r‘l\%ﬁﬁg | s'uﬁalfl leuge X gjnéi' O)gz{%gpg r'e’lréc% %azol{)lg(especmlly

het er oat ons
1soxgz@l§éba®csuftaldmvnlues ﬁgéﬁ ar@pyrgmny]atlﬂaz&wlf Py mislis/MN aﬂ‘ﬁ?yndyl

| furyl
ot BRI BB s ag sborsial Vi nyl such
asInutiothgl giotp &f )tbﬂl ot 'of Rﬂnulé)éiﬁz&b}'dm toxRt ﬂiv@ﬁt{?(%ry is 0 or 1;

. triazolyl, tetrah drofuranyl hleny especi a
R, VR Dagpent I relecied R K@l—ﬂmlkﬁmnpyyam B’ ySi l)ydmgen R? is selected

gl O el g6 i Bl S 1 e

hetelpeycha mmglmempasmgmt leakt de@inigéeRddtOm seRcel *ﬁtoﬁjpﬁ@roééﬂ M oxygen;
substituted unsaturated

r ptionall
N Q 6l ﬁéﬁ@i‘ ’(9&‘% Fing; ‘?\él g %W@dﬁ@tmomw@ Ting ngnsmg one
i rid-
o BRSNS Y LASURELALLL Bl
oxyg(e@sq@d@ ab py oplwraﬂy inaiBstipdted wmsamyaitedh"ﬁdd)mhmeh@‘é&a%@{dcychc ring

di n- t f t
com QT bR 3 b B S ot Seced o
mtrog)éﬁ bﬂyg%n)éhd @ﬁlflﬁﬁ/ MHod exé}m b, wiilth @hl@ ?{:&?' ﬂL‘!aﬁle values for Q* are
yrid-2-yl). In yet her aspec e I nvention, a
lsoxaéali.v{ ans Sé“t@ welues for ars pynziopt, iloaadlyly pwirbitingd ahégyridyl

(eSpeHﬁn-g&)yﬁaﬂgﬁ%%glygr c? nbe %ﬂoégg%%ﬁwyn@eﬂ? ch may be

t He onangpeor oftthé frvesndn, sﬁl@dlﬁ@bﬁﬁ’esﬁbﬂiﬂe@rédﬁlﬁ%ﬁb-f%ﬂ@ @) (which
faﬁﬁ%espem ally selected fromnitrogen and
is att%“???‘”?r Hiogof fhe Riaieiine ingseferzwily (D): pyr azol yl
furyl, pyrazinyl (especjially pyr52|n 2-yl),
pyr i dazi nyl, pyrim dinyl {e pe@aL-l—ycﬁrl m di n-2-yl),
pyrrolyl, oxazol yI,——iNotdj yl, triazolyl
tetrahydrofuranyl or thienyl/, especially py(f)l dyl

(preferably pyrid-2- yI yrid-3-yl) or thlazolyl
eci al thi azol - or thiazol-4-yl
1nclucge %)r exampie 2- [9 (pyr?d 2- yl)ysoxazol 5-y1]pyrrohd1n¥1 )yl 2-[3-(thiazol-2-

yDisoxazol-5-yl]pyrrolidin-1-yl, 2-[3-(3-methoxypyra21n-2-y1)1soxazol—S-yl]pyrrohdln-1-y1

and 2-[3-(pyrid-2-yl)isoxazol-5-yl]azetidin-1-yl (where, for the avoidance of any doubt, it is
the pyrrolidinyl-1-yl or azetidin-1-yl group that is attached to the 2-position of the pyrimidine

30 ring in formula (I)).
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tetrahydrofuranyl (especially tetrahydrofuran-3-yl).
Particular values for @B in this aspect of the
w0 povenodoesr i ncl ude pyridyl (especially pyrid-2Pgt/GBro06/001283
pyrid-3-yl, nore especially pyrid-2-yl), thiazolyl
(especial ly thiazol-2-yl -@-thiazol-4-yl, nore
es e ahdthdrashdtt o7 Mk ikvertidn @t ' ' - i
[azin-2-y? In still ?%? ;ﬂ%fﬁg?aiggggﬁﬁgﬁﬁgﬁﬁ%ibnmﬂa@)

p - L

(WhﬁCﬁ\lﬁe?ﬁfan tOézl%%ippasp@ of HleperrifrodingBing ©f formoyet (IHnal | y
substituted unsaturated 5= or 6-nenbered nonocyclic
ring conprising one or/two N ng ter ons, which may
be the sane or differgnt ~Iselected from nitrogen,
oxygen and sul fur (especial Iy sel ected fromihitrogen
and sul fur), such as p yl (especially

. razin-2-yl pyrimdinyl (especially

md“%r %aoﬁf’“ﬁqlﬁpl%- [%‘,(PYWrQ'MDISOK@QbéGﬂhb’h‘?ﬁ@iwﬁ-ﬂ; 2-{§4(3-mtethoxypyrazin-
- | . 1 hi | . ially thi | -2-y1). .|

2 e i S D I P B e L o -G

metl@lpyrmm-ylnsdxazamympyrtmmﬂq-113111,02‘-;51?&%&9? J‘xédnrt?fsyﬁi&gcﬁol—i

o &% l e, —on é , .three or four N
Y ]Pﬁfrﬁ‘g‘@%)“éi% ﬁ{eq? 9-[3x PEEPEL YDAt el-S olpysrkdin-lapdwhere, @r the
avoidaﬁllbﬁ 8K ¥y &lubl&f is Ae Mﬁﬁl@%ﬁ@‘{%’%ﬁ ig Pa]gﬁ(f\?d i the 2-position of

) al koxy “substi tuent "group
the pyrip¥dine tingéh foymata (dast one substituent (for exanpl e,

ong, three. or four substituents) independently

s enaattlior e BiRF sty eh e PaHeRI YRR oA CamEbind of formula (la):
trifluoronethyl), hal ogenga nitro, cyano, -NRLOR11,

car boxy, hydroxy, (C2:C6)al kenyl, (C3-C8)cycloal kyl,

(A -C ) al koxycar bonyT, < 6) al kyl car bonyl ,

( C2- C8) al kanoyl apj no, phenyNar bonyl ,

-S(On(d -C6) , - ) N%%RB and 2802NR§4R15

(where n, R1€ ~NRL2N ﬁ«@nd—m are as

defi ned gbo n ahlot her aspégct™ pf the inventipn,
suitabl@aéybstituents for @B, it is substiﬁgﬁed,

i ncl ude one or nore (for exanple, one or two,
whergii t i cul arly one) substituents independently sel ected

f rome - | kyl ad.-4 , ano and - NRLIOR11 )

(v ST L Wi ot Bl Rl By HCldtnino, -
[(C1ﬁpzékyl]aﬂrﬁjnb,hﬁrlidm@m,t(bgICS)§yﬁléa€ﬂ@§/l,e((§3«lé§}ciy51‘6§1'ﬁ§rgcfl X6)5By1 or
-N(R%@h'éb i s substituted, include one or fore (for

e ,STBMR VEierqing * BurR |’ erd each yndsper)destip seledterbfrom hydrogen

' . -~ A4)al kyl. (such as
ond (AR P G e K S il iy 2 g8y mps
substiwrthiardepengently sofecteddrim UalopérandyWt@dhRogybst i t uent s

far. 88 é%%sg it is substituted, include one or nore

(1%0F Dekanfi®,

_ ~one or two, particularly one)
o e RSN SR INGSD L,

’ actedRirom, hyRtcgen, ytidoxgyrmbdRhbgeny, og & a (C1-C6)alkyl, (C2-
6k RRIXEEYn1e RE£ BRI cfBE P IE8-HyeyctoatiyiCl-Co)alkyl, (C1-
Cé6)alkoxy, (C3-C8)cycloalkyl(C1-C6)alkoxy, (C1-Cé6)alkylcarbonyl, (C3-
C8)cycloalkylcarbonyl, (C3-C8)cycloalkyl(C1-C6)alkylcarbonyl, (C1-C6)alkoxycarbonyl,
amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, (C3-C8)cycloalkylamino, (C3-
C8)cycloalkyl(C1-C6)alkylamino, (C1-Cé6)alkoxyamino, carbamoyl, (C1-Cé6)alkylcarbamoyl,
di-[(C1-Co)alkyllcarbamoyl, -C(O)R*, -OR™, -SR*®, -NHR®, -N[(C1-C6)alkyl]R*®,
-S(0)mR™ or -NR*)C(O)R*® group, wherein m is 0, 1 or 2, R® is selected from a (C1-

azi
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(d-cA)al kyl (such as nethyl), or RLO and R11, or R12
and R13 , or R14 and R15 , when taken together with

W b@enddoe®©gen atomto which they are attached, PaEGB2@6/01283
suitably forma saturated heterocyclic ring, such as
pyrrolidinyl or piperidimd9-I1t wll be appreC| at ed

CO)hlkgl, (Chesnsyahanc fyar(@:sr@é)él\y&oﬂf(yl?@ﬁ%bage R ec%egﬂlﬁ(%?y | Bup, R® is

t he conpounds of the invention wl
a sajugatgq, quaogtc@p fodl oy 6 ungielyirediidterocyaiiirivet donmsising a0 fest one ring

hete@d0HH s&gct‘é&’ %&uﬁggg o f or mul agé]g\%f %&g@g a t@gtf&r? hydsagen and

I nvent
(Cl%&d)ai@glno (Cl C4) al kyI (CI C4) al koxy and a saturated

m)nocll:{I yclic 5- aor 6- menber ed het erocyclic ring

cofpri & hpturtedgagnocyie 3-ion§-Themberedhemospdlieaimrbompoiving at least

one Bhk hO@RIA n9§é'19&9d ﬁgﬁl rgﬁlé%ﬁlﬂ OX%N%& Sylfu g N- l in ked

azetldln or pyrro
6- maR%aaeﬂ dreét- membeltadmbﬂeﬁbatmﬁgld:w&drﬁpﬁ%gaﬁ%e@f oféfng

tons, which may be the same or different,
hete?@?%%?%@%#%ﬂ@rﬂ@?%e%%ﬂ apgyyaH; and B is an
0Pl RNl 37 3ibatgiidfs stollRRAbnat ed 5. or 6-membered
nDnocycllc ring conprising ‘or two ring

he€tghgdtvdrieh gnalipsor mnegs Withit Ré n&’qme apriofia]fyf @ibstithited by one or more

fr | £
mﬁ%ﬂm%%%%w%mmmﬁwm@mwu
C6)alls}dx(ﬁat@)all@ﬂsi((lleCBﬁn@ny| haﬁ@ee@cﬁbw tmﬁ&a%%g h?{r hei G0

are pyraziny

bl e val ues for
C4)"‘Z]§/3il ﬁf’]dFYI%/ﬁP gﬁﬂlopﬁﬂf‘]i 8;)311(%}3@@1 @Fﬂ(ﬁ]lﬂﬁ)alﬁyﬂ]ammm @30l y|

OIS LS SRR AL DRI ol PEEIED 1
C6)allpybaminid (i - cq)allsylmlq(cncmlkylmﬁﬁo(me%@mk yl '(@?F’fe' ect ed

ro I S
cs)cgglpgﬁgd@aum(bﬁ] 4%)9%@293 qaﬁgg()yc@g}@l@ C3Xa%1y12®41)19¢%62§)alky1 (C1-
C6)aﬂ@>§iy@hr§<% r rc?%t%%ﬁqgg{a@sét)h% he T ng%\%ij é@f@ﬁﬁ%@f’%@?@ﬂﬂ (C1-

rmn

C6)afley; ch[(f, Egéqik)dndfcm)yy g@h—C61alk9\]@11lf1$1yH (G G6hdRghoyl, an
alkaIRX/faﬁT%hJ) %pou%sprﬁ%ﬂg%@%b W%elp mggrg}%gwggog;g?({rg%&%%@

C6) 1mth3§a@re le¢ted frbhres @t {1@3@
ah@}/ ande Qtles an og{ll gggllﬁ%)g(‘(ggg%%)??ut e1(§l§71 a?é?z ggloalkyl(CL
c6)atlyl g g(grqmgt;gl@qtmr@tedmmglocwim3-s4-ng GRer Bindmiered

KHRG, 1 beth ifferent,
tng, o ecﬁ}? ? ?8%9 oge Seo(?(ygéﬁn%{ﬁ ei‘?ﬁed from nitrogen,
OXyggxanbduﬁur vainty loif Iwhlidh silbg[tﬁéiﬂs m@iibk @?h@na\H@' sHSs?utlﬁt@éi b@gn@&emore
(C1- ‘1{% g(?g %{I and suitable values for @B are pyrazinyl
f ;ﬂ‘}' TOXPPF FYAND 819¥PSand pyr | dyI (especially
PYO id¥l5- of BirRdRbtEd AR 3
X?I dyl). I'n one aspectog};(??{?&l nvgﬁ’tngm an togﬁ%é‘g heteroatom

selecvgﬁ@@gm{cr@gen i%y@maud soffus whidtormg s aubdtutbdBy A ahé is optionally

bst %chedtoﬁtﬁ E sition of the pyrimdine ring of
subs ﬁ'&t L an anézla)v?l able 1ing atom, by one or more further substituents independently
selected from (C1-Cé6)alkyl and (C1-Cé6)alkoxy (either of which (C1-C6)alkyl and

(C1-Cé6)alkoxy substituent groups may be optionally substituted by one or more substituents

independently selected from halogeno, amino, hydroxy and trifluoromethyl), halogeno, nitro,
cyano, -NR‘R’, carboxy, hydroxy, (C2-C6)alkenyl, (C3-C8)cycloalkyl, (C3-
C8)cycloalkyl(C1-Cé6)alkyl, (C1-C4)alkoxycarbonyl, (C1-C4)alkylcarbonyl,
(C2-C6)alkanoylamino, phenylcarbonyl, -S(0),(C1-C4)alkyl, -C(O)NR’R? and -SO,NR*R’,
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i ncl ude, for exanple, o
2-[3-(pyrid-2-yl)isoxazol -5-yl]pyrrolidin-I-yl,

WQ@2(4084¢%0bé azol - 2- yl)isoxazol -5-yl] pyrrolidin-PERGB2006/001283
2-[3-(3-nmet hoxypyrazi n-2-yl )i soxazol - 5-yl ]
ryrrolidin-1-yl and - 30 -

wheleil 3&4Ln§/ RSCRD Rlahit ROKRZ Ok B %F&%ﬁﬂ}r $1Bebd Hom RSN and (C1-

for the, avoi danc of any
CO)pevk o Ripmd/R?, ony|an@R 2R |add R Iwhdn gkapgethat witls the nitrogen

stoftld RERE oyt AfedrBihir 28 pblepesenlih ot wvieise Merocyelic ring
andpus 0abbe2;val ues for the group of sub-formula (i)

(which is attached to the 2-position of the pyrimdine
r i 1y 18 selecsedrpm 4 (Gl COlabod, L(@é CG)@ycltha‘fimréCB C6)cycloa1kyl(C1-

C6)glk{rl% %v%y bi % a%urX eh'o? 8?1(5%{1%&65 5y 11 6: ¥nemqt;elredd monoc%rchc ring which may

comPriye atllsast(aﬂﬂ)hnéhe}téﬂo@wm @lldceidtrdm Yitrogen, oxygen and sulfur and wherein

| )i soxazol - 5-yl rroli
Q’? 1& o{)tg)néagy su stltuted y <))ne or more substl){ugn?symdependently se%é:cted from

L BB G e B SR oy

subsgifiggnt groups may be OPtlonally substituted by one or more substituents independently
| ] pyrrolidin-Il-yl_(wher

selegte& frg&ﬂ{ap}%gegg oqnaiﬁ ) Sg(%(xay;q%lg txag pmer(yl)i halpggno, nitio, cyano,
-NRﬁ’Rﬁ‘r ehibgk | (@ﬂr QQ}MI&B?F (€3 c%t)é}%fdagé}rlfb(l@ ét(‘(‘kﬁ loxygarbonyl

osition of dine ring i'n

(01&95) lkble@rhensén@@d%a@ n@ylamh@ pheybmatbdnyl; e&(t()l)gm!tlk%@falkyl

f a). 1ei ; § selgete rom
'C(C?%?mg?‘?fsré a ‘(Vli?‘}lgl O R0 R RS B8R Cad

mdep@dem_\) @dlda’cyd:caﬁbmmydﬂigen Eni&?te I:éeb;ﬂuk;ul &Iém‘l‘) aﬁd R@a bpﬁﬂ%}ih R%, 0
C8) cycl oal kyl (C al

gﬁﬁﬁl@‘%\ %?l OE% tg}gl‘léh@l}blth e @itgegen REQm émWth Ea’r%fg e@%ecli may each
1ndebé'iﬁ|1%ﬁ’t§3}'ﬂﬂ)?ﬁ1t4 tlﬁ%&ﬁ&t@%c&él&:’%%g{ rgf;’squ and(d -C jal ky

each of which groups ma on y Substituted by

onendwhensineanysbsirttdimohscyiclid epg ogentdlly beedsdcirathdo @Rhioxo

pta eno and (A -C)alkoxy; gis O 1, 2 or 3; R is
subs élFIétgt ed from hydrogen, hal ogeno and trifl uoronethyl;

?Earm% Sk ao8tebtpshy Hepggn, hydroxy and hal ogeno, or
e rom?ﬂ (d - o,‘}L ef)lilyl ° 026- Co6) al kenyl , (CZ Co6) al kynyl ,

( dsxt@e):@lyep slof fonmmsa@s)l emmb@vaaw {0BIQ°G6) &} bayb-mefiBered

(CSPSP@@(%?@@C%@B%I)&/ a? é% n)ggJ:nE S(I))F( gvgq HB& Wteroatoms which
may bE-eGRjre\e Idiffdrént] {e@c’t@}@h lﬁﬁkd‘g@ﬁ haa ?éky%,en (such as isoxazolyl).

(C‘ll - (6) al koxycar bonyl , am no, no,

di n[ g:%:m@g?lg] yf fogmu}?o(la)( @gm@ q;gpdtp Q/u.‘am mﬂon@kb’gsubstltuted
unsafeBh&Y §1 Q- ﬁl\élaﬁag&g (%r@c? 2 a?gﬂéq%n?&%ng%e L KX ¥mg hefatoatoms,

car banoyl

which imdy(tg) th@é@na& tuydlifemnb aﬂecycbd froﬁ;‘(lﬁ))raé’éh ox@%ﬁbmd s8R for example,
L o Ry b
pyraz1wl§§1&%zayg &?1 ﬁ?p eppeﬁ;q ]é/ p(yndil @hrlazg)lyl RBE pyxazinyl, more

espe&d piroma (A C6)al kyl, (C3-C8)cycloal kyl,
P Cs)elg )cycl oal kyl (C - C6) al kyI or (A-C b)al koxy group
Rglm thegcompounds of formula (Ia), suitable substsituents for the group Q? include, for
example (C1-C4)alkyl (such as methyl), (C1-C4)alkoxy (such as methoxy) and cyano.
Another particular embodiment of the present invention is a compound of formula

(Ib):
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a saturated nonocyclic 4-, 5- or 6-nenbered

heterocyclic ring conprising at |east one ring
whedoenameoOm sel ected from nitrogen, oxygen andPGUGB06/001283

and Rc is selected fromhydrogen and (O -C )al kyl, or

R3 is a saturated nonocyeBile 5- or 6-nmenbered

heterocyclic ring conprising | east one ring

het er oat om sel ected fromai triggen, oxygen and sul fur,

or Ris a 5- or 6-nenbe eroaromatic ring

conprising at |east one ri

ni trogen, oxygen
2, 7-di azaspiro[3 5]n5
y bid optlonw
stituents independe

or rings within
one or nor dRs
(d-C6)al kyl, (d-Co6)al koxy, (d -
C6) al kyl, (d -C6)al koxy(d - C6)
hydroxy, trifluoronethyl, tri-
cyano, amno, (d - C6)a|kyIaQ§ ,
i-[(d-0C6)al kyl ] am no, C8) cycl oal kyl ami no,
wherefa3- C6) cycl oal kyl (O - C3) aI kyl am no, am no(d -C6)al kyl,
(A . Co6)al kyl am no(d - C6) al kyl ,
di R} {sGelecsll dtoky ¢ jaani orcfcth  06) al@ylkyl, &6Ho, (C1- -C4)alkylamino, di-

KL BB R T Ais ol e Sessp el C1 et o

-NROHTadROX yeap) b@liéﬂam R'Jlaﬁlﬂﬁl?@ﬂr? ez{cgm&?};ﬂelﬁ?’lbr géé@t@ﬁ'ﬂ%{n ' hydrogen

d - Co) al car banoyl
and (Féré l@?‘FlS‘Eﬂy W%iﬁl? groupinagdy apkiohallyl Sﬁlbﬂyht,ed by one or more

I e T venet SRR

al(kylZanBi R3e is sel ected froma (Ad-C)alkyl,
gz % %/ IkyI (C3-C8) cycl oal kyl (O - C6) al kyI or
( CF-BBYaf ynbb%?ﬁenohal%%lﬁtaaﬁm@@fﬁmﬂ%ycl ic 3-, 4-,

5-p3
conplgl_sglgétgig or rmr 2 h cy/\%}{ cg‘%fleccfng}é) % Fg:rf '&%l)aﬁ{y] (C2-
Co)alkeryl o COplsmeh (@Msswctaﬂkyl A0B- ©$)cyabalay1§©p$69atuéﬁn@1

couliBt G bR LB el Blbesremi dca- 5. or
C8)c ficl SRR BEh N CBLOBYK: PTBAIIH (El-'@%)aﬁ ArbShyl g&yge r?%ﬁg()gygaggonyl

het er oat om sel ected from ni tTogen,

n
mn@dngQQakkﬁlaﬁhn%%(q1SC§laH@ﬂ]ammcedC33C&ESyc&mﬂ<ylamno (c3-

MM A Al L S,

di- [((é]eCélaﬂqdi]cﬁﬂbamo@Dl-C@)Ré'? k®R3bafBR3(’GNI-ﬁ(55P MC%?AI {Rﬁ
uen

av\,hl aaI kyl and (C 06) al kox, substl
'S(O)Q*FB CEB@ gtgr@lppawhyregrymp; boed. 1%% ip sedeated frome (C1-

Cﬁ)algﬁbﬁ AR RS O S7 ) ORLERSOR, o, i

a saturated monocyclic 4-, 5- or 6—membered heterocyclic ring comprising at least one ring

R3is a

of which groups
bstituted by
sel ect{d) from

, hal ogen,
C4) al kyl ] silyl,

heteroatom selected from nitrogen, oxygen and sulfur and R is selected from hydrogen and
(C1-Cé6)alkyl,

or R? is a saturated monocyclic 5- or 6-membered heterocyclic ring comprising at least
one ring heteroatom selected from nitrogen, oxygen and sulfur,

or R? is a 5- or 6-membered heteroaromatic ring comprising at least one ring
heteroatom selected from nitrogen, oxygen and sulfur,

orR’isa 2,7-diazaspiro[3.5]nonane group,
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cyano, -NR4R5, carboxy, hydroxy, (C2-C6)al kenyl,
(C3-C8) cycl oal kyl, (C3- C8)cycl oal kyl (d -C6) al kyl
w@ BlosDp2é koxycar bonyl, (d -C4)al kyl carbonyl, PCT/GB2006/001283
(C2- C6) al kanoyl am no, phenyl car bonyl, _
-S(O p(d-c4)al kyl, -C(O-NR6R7 and - SO2NR8R9, wher ei n
R4 eaffpof Wich @?oupB%r ane ngﬁ?? Iﬁﬂp‘tﬁs %HQE)%FW ﬁi}lﬁ(ed by one or more

sel ected from hydrogen an
subgtituengsy inggpeadentivaeleoted B®na (- Qg)alklgﬂe(lﬁllt-Gﬁ)aﬂmkpgﬂlh(éﬁ)alkoxy(C1-

o IR SRET A entBi B, 35, 8L ache s Y

C4)ard]gilyl, s yho, hndiio, ZCI-@%)MﬁylﬁﬁﬁrﬁPHﬁ%glgycl fy f%n]uféd(m-

) al k I cl oal k ()
C8)xs3 o@p’? G%kaclgdkm(@lé‘cﬁ dkylamiat, lamat(léﬁfl$6)aikyl (C1-

col T N AR R T

CS)@uldauWJarmmd(Cvméﬁ)aﬂkyl QO3SC@59¢1651 *lkm&%kylhl%ﬁ)%?—b(?ﬂ%d (C1-
subst uents i ndependent sel ected from

Cﬁ)%%%éﬁ OBReCY ‘@' b Q@@ﬁ%@mmﬂ&l [t Qﬁ)a(llerllo@rbamoyl (C1-
C6)91E§11|ﬂ(|> G Cbé)ﬁiécg&mlﬂh ﬁyc@%{g&g#ﬁﬁﬁ t(c‘ichéé?ﬁ?”@ A

opt i ona su
alkanc%d@pmn@znp IN@EHe DR Whetmrf@ dgeietediivm bydigeh axy (C1-

C6)a?1'9ﬁcagfl fad s %"Eep%% 6@c‘§§gylk@‘gytp%§)cycﬁ>ﬁlk§1 (C3- CS)cyE%oalkyl(Cl—

ly. .
COST-ERED IR & MO 15 o1

ring, Fj/y]l@ﬁ]y rag mrgﬂtlonalb(( c(g)m(x(sp o6 ynamb;d heter@t@)nklm&&di fmndmtro gen,

Oxy%?gggar e eacw %Ce%‘g’éﬁﬁﬁe‘ﬁﬂsﬁ%‘& (E’EIOP?I%WHWF&&%’ 4§ pr more

(C1- C@ball@l)lajdxwyomyaﬁi@roapg R11, or R12 and R13 , or Rl14
when taken to%et her wWith the nitrogen atom

%?#Cf%efpo%ﬁécéﬁ@@ %‘d(C-“?r{s?;@@almlhyhdewﬁ@émytlpalkyl_(m-
C6)aglﬁg %}\A(ﬁlgstﬁ'_ta%ﬁﬁﬁﬁgd &eﬁrﬁﬁﬁg%g 15 OC 7 B0a %onéﬁy(%hgd‘g}gi \(//l%’ch may

rein any saturat Fcri
commras lemsmnethanoatmhlse})eoted tﬂlh)sﬁ hitid@EH, Dx y@dn #hd sulfur, and wherein

It thereof, In t
& e e S P e S Bl deoomdeatly o pm
(Cl1 @6&1@@@@(@?@@%&&%(@%&%%thah @ 1B lyi?ﬁ'ﬁd Gl;COxlkoxy

heteroaromatic ri ng conprising one or

‘substi{peRirgsaURsTBaY bﬂwmi@nnl&ys@@tmuml byaore wmate ﬁtﬁt&stlamhts independently

I Lt r n and
selecf‘e% ﬁa'cgrl% glglolgg:ﬁ) 11%%I nggrgf% 8{31 étﬁx]ﬁﬂga?((gegy nifo, cyano,
1§Rﬁ t adbexyy ayauexy qcz%)aﬁcewl @Iﬂ-C@)&%ﬂoMkﬂJ b1 deydiRSk ycarbonyl,
t ed red nonocyclic ring
(C1- @é\@ﬁ?ﬁ@ra\wybﬁ@%@e@qyﬂaq@nml@nmm@@yl AHOBCIGS)ky],
-C(O§Ihﬁ12§ah§rlcp(8 N’i{ﬁ‘ﬁle%l}ereiﬁ h{e@tRed I{m,q{n’,rﬁm %‘8‘?5 are s
and sul fur or exanple, pyrazi’nyl’,” t’hra
1ndemyd¢rrﬁyche}wtedéruin hydrogt ande(!me(%)alklyy opw? shd R“t HRZahdR", o
R an%lp YWHeh t:ﬂ%én tog%?her with the nitrogen atom to which they are attached, may each
independently form a saturated heterocyclic ring and n is 0, 1 or 2;
and wherein any saturated monocyclic ring optionally bears 1 or 2 oxo or thioxo
substituents;
or a pharmaceutically-acceptable salt thereof.

In the compounds of formula (Ib), a suitable value for Q> is an optionally substituted
b

unsaturated 5- or 6-membered monocyclic ring comprising one or two ring heteroatoms,
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especially pyridyl). In the conpounds of formula (la),

sui tabl e substsituents for the group @ include, for
wez@aphe2q Cl - C4) al kyl (such as nethyl), (d -CAp@t/k82006/001283

(such as net hoxy) and cyano. Another particul ar

enbodi nent of the present-3anenti on is a conmpound of

whiétomay batl(d saine\Wh arfeirélit, fRlectedl t?cﬁﬁ %ﬁ% J@E&& 'R dfu? for example,

froma ( C )al kyl, am no,
pyrqu@,_t@;cgy]k pyiimiding, ang @IYD@Y*D@SIP@CIQI@PYW)}d ythiamdlykyﬂd, pyrazinyl, more
| oal kyl (Al -C6)al kyl or -N(Ra)C(O R b group,

espe&ﬁ‘ﬁyﬁ}l ?—gﬁ a and Rlb are each independently sel ected

f r dnnthieycdrpoendseofdoftiilla @bp)s@itiﬂﬂé sutRRatiedf foMhSHo8p PR} Iude, for

ti [ bstituted
exargifbCFBHIL hrapanlarh. |@;lfca)@ipgéﬂ%m"ﬁéuiommdam.
( QAth}De?b.Jsﬁﬂ&%(lar GmbSaif tt]Urf tl?e[ ﬁlj’esen’rtrg}Vﬁg} idh 1S§ea cggripgpléi {)gxggrmula

hydr ogen, 0geno and or o
(Ie):f rom hydr ogen, hydroxy and hal ogeno, or from a (d-C

)al kyl, (C2- C6)al kenyl, ((3‘,2 C6) al kynyl ,

(C3- 08) cycl oal kyl, (C3- CSFbycI oal kyl (O -C6) al kyl, (d -

C6) al koxy, (C3-C8)cypRoal Kyl (O - C6) al koxy,

(A -C6) al kyl car bonyl -G8) cycl oal kyl car bonyl ,

(C3-C8) cycl oal - C6)lal ky|l car bonyl

(g2, (- Oppal kyl i no,

( % | kyl &mi no, (C3-
C8) cycl @hkyl (T=06) a kyI amn Cl - C6) al koxyani (e,
car banoyl ;% (d - C6) al kyl car banoyl ,
-[(d - CG) al kyl ] carbanoyl , -( O) R3b, -OR3b, - SR3b,
-NHR3h -N[(d -C6)al kyl ] R 3b -S( O nmR3a or
where¢ R3c) C( O) R3a gr oup, vvhereln mis 0, 1 or 2, RBais

t Cc8 | oal k
OB sl e Rty orca R Qﬁs«%@, o (b ajkBapino, di-
[(C1R3ba1k§1] @nihe! tHBdesk] r(@@O@s')@&élsalﬂyJ] c‘é5c roqﬁﬁkﬁfle&)alkyl or
het er ogy clic ring cqnmprisjng at e ri
-N(Rp é@@)&\t goreeveaeia® T anshR 1 |at€r egh mndepmy@ﬁﬂy adsldctsdl fibtirhydrogen

f h | kyl,
and (@ﬁ% 1 %a fre\gl{uglg g]fg%lﬁ%nw %gonaglgl Ségﬂlé ggg gne or more

substitets nﬂyp&ndenﬂly sellectNPdh %bl@@elﬁi al @A CORkok NI
het er oit éel ected from nitrogen, oxygen and sul fur,

ord &89 or 6-nenbered heteroaromatic ring

ﬁ@%‘séﬁ&g%ﬁ‘yée*ﬁ@é%‘* 7o4PS FLERRRASR oot ed Trom
R’Srlﬂ IS@l@@tsqbfmm[ lﬁfdﬁ}gmnlaﬁbow andrhabaehio Wr fidhh & (C QICBYRY], (C2-

C6)al?<cren)‘€rb{b%5 Cg\Sa kynyl ch%)gy%lo% tyll o(r&%l (lfgl)C}S/clilgsisllt(;IIt((l?J{ %%)atigylo(ncel-
Cé6)alkoxy, (C3- -C8)cycloalkyl(C1-C6)alkoxy, (C1-Cé6)alkylcarbonyl, (C3-
C8)cycloalkylcarbonyl, (C3-C8)cycloalkyl(C1-Cé6)alkylcarbonyl, (C1-Cé6)alkoxycarbonyl,
amino, (C1-C6)alkylamino, di-[(C1-C6)alkyl]amino, (C3-C8)cycloalkylamino, (C3-
C8)cycloalkyl(C1-C6)alkylamino, (C1-C6)alkoxyamino, carbamoyl, (C1-Cé6)alkylcarbamoyl,
di-[(C1-C6)alkyl]carbamoyl, -C(O)R™, -OR*, -SR*®, -NHR™®, -N[(C1-C6)alkyl]R>®,
-S(0)uR* or -N(R**)C(O)R* group, wherein m is 0, 1 or 2, R® is selected from a (C1-
Co6)alkyl, (C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-C6)alkyl or (C1-C6)alkoxy group, R® is

a saturated monocyclic 4-, 5- or 6-membered heterocyclic ring comprising at least one ring

heteroatom selected from nitrogen, oxygen and sulfur and R* is selected from hydrogen and
(C1-Cé6)alkyl,
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substituents independently selected from (d -C6)al kyl,
(d-0C6)al koxy, (d-0C6)al koxy(d ~ Co6)al kyl,
W@ Bos@@pad koxy(d - C6) al koxy, hal ogen, hydroxy, PCT/GB2006/001283
trifluoromethyl, tri-[(C- CA)alkyl]silyl, cyano,
am no, (d -Ce)al kyl am no,-3i--[ (d -C6)al kyl ] am no, (C3-
38 | = ed he ic i 181 least
)Oﬁg)lﬁgiiall{%ﬂaalﬁbg‘yﬂli&l&cy%%c)% or )? néer:nmlr)]eor h nt]ﬁl;]ogz/cé}c_% SqRrising at lea
fog helemyaiom gelagied o0l nicsya, lzzyj'gen and sulfur

dCIS)O(% Si/(c )I<§/}JI é;éeﬁqﬁfﬁﬂ%%%rc% 1¥ng compnsmg at least one ring

d b h@ﬁ‘l!f (Ad-co6)al kyl, (d-
hetegg‘;zﬁ@%ligﬁa?g%fb@&%%%w (CllﬁOOB) al kyl car banDyI
di of kctl ft:%vYaql‘P@;ﬁﬁHlE&? Binepgne growp,-  06) al kyl t hi o,

(Cleac% gfbluEQHy}m S(nglrt%y grar: § leﬁ%ﬁﬁ%’%ﬁy@é@@g or more

subswmnmmddg@ddanslyseneeteﬂ é@nf (CITHtqeN- @@611&)&3% (c1 -C6)alkoxy(C1-

c&%@ @y{;%ﬂ@éﬁ@-% ) e°§§§gqfn;§§3&§ glﬂu@@muwnnd(m-
CG18yD SR DO L CHaRSR atee d%{j{%@j@&ﬂc N (e )

nmbered r
CS)%W,@quba@nome(CérCmy@omyle@b@ﬁmlmmcmmot@pm@alkyl (Cl1-

coOPEAR0RI CHIR, ATt kutaho b Biligare® o ®
C8)ofyEloall4)amtikyiC1- @@)dﬂ@xxcggab(%amwlmpés ﬁi@léﬁnﬁ&bf@%ﬁﬁkﬂ (C1-

froma_ (C cloak

Coesvempesd ‘@ﬁll’%’}‘?y(lﬁﬂ )ﬂéﬁvloﬂbagmhphmcmcmtm]amﬁdmcm (Cl-
Co R (S SO e SRR bt i

alkannylarmge lgroupx mﬁ??)@(rmRéwwém RN g sohefefiffotBydrdgen and (C1-
substituted b or nore substituents

corflRY LR L PEORE o8t S E Lo (o BNgtba ki (C5-C8 eycloalkyl(C1-

C6)a(l@l Oﬂ@labb%?{&) t@/?e Sl br antmlte(z‘l%én%cgg%c ah—k xl g 7(membered

) al koxy su nt"groups na onhal’ 'y
ring, et fingimey optyomﬂ]le compniee enesmhﬁbﬂetli&&mﬁomm stepratiesinltrogen,
am no, _hydr ox

oxyg?f l‘llfcf gug%s%ﬁmﬁgip‘j laﬁ%ﬂ B%tgﬁlgs n}@ytbpé‘)ptle Lyosubstmf@ iRY pne or more
) al kenyl , (C3-C8)cycl oal kyl,
(- ?%h%%gﬁ%%ﬁﬁn%&?uﬁ?o Co) al kyI car bonyl ,
( CQ ’@6‘) | &riBsinbere e betersaromdticaimgmoyprising at least one ring heteroatom

selecte o iakigg Ry B auey il Aieigine Rioafiieaby s optionanly

substitntdd atldeliag heth, oy e by dHopgarihaPshbstuets independent!
pﬁnwmay oe fblyrRlZandTSlS,or fegengently

selec%?j! §r0n¥ (,%]e 2{6?%%@ ﬁnfl é@ bﬂ@lk%y[ (githereof m}tlcplb@‘elﬁCé)aﬂml tod
(C1-@é)alkbBx ¥ B@dsrifeRt ﬁﬁ%ﬁﬂﬁybe n%@? Quﬂsﬂg.ﬁgf dent | méﬁ%&u stituents

saturated heteroc
1ndep@mﬂ§nélmse]a¢iyd Mhdbmonmnmoqui'dr@xy arfdgnﬂﬁbﬂoﬂ{b@wl)/ hR®@&rfo, nitro,
cyano, ﬁﬁﬁgj car; oxy hygro%(/o(cc'ZuB%}alllgelfllsln (C3 -C8)cycloalkyl, (C3-
C8)cycloalkyl(C1-Cé6)alkyl, (C1-C4)alkoxycarbonyl, (C1-C4)alkylcarbonyl,
(C2-Cé)alkanoylamino, phenylcarbonyl, -S(0),(C1-C4)alkyl, -C(O)NR°R” and -SO,NR°R’,

wherein R4, R’ R RG, R7, R® and R® are each independently selected from hydrogen and (C1-

C6)alkyl, or R* and R’ ,or R® and R’, orR¥and R®, when taken together with the nitrogen
atom to which they are attached, may each independently form a saturated heterocyclic ring

andpis O, 1 or2;



or a pharmaceutically-acceptable salt thereof. In the
conpounds of fornula (Ib), a suitable value for @B is
wa@eooepedoonal | y substituted unsaturated 5- or GPCEGBI06M01283
nonocyclic ring conprising one or two ring
het er oat ons, whi ch may be 3% sanme or different,
Se|@1§@§ieété@f(’oﬁié{@l§€6}al w@@fb@efclééﬂé{r (€5 %¥6)cyoloalkyl(C1-
exanpl e, pyraziny hi azol yl , I'n
COpliyl grppp oed @eé@na@riloy upsatirdet, 5 bhﬁm@mbekechnndnmybhz iiny Wwhich may

al.l h ds of f I
coni aSRESLERLY RN, ke R e hd g vheri
Q% if optlmaasrrshl&u@fﬂad b byholeSuBtitashtdmEEEnlently selected from
such as net hoxy) and cyano. Knot her

5 (C1 é’%ﬁ)@l %Gnélr(%éy aikasy feiger ofghi é@bﬁlﬁ)alhyd entli(C h—G@alhoxy
subsHIgRP El%qPé)in g%@ %%@aﬁl&%}bﬁt%eé g% mmhgr mbfs Bt GertS 1ndepeerently

cyano;
sele¢tll £164) lwlckgblnamn‘mno, IehidroAy( £dd-tehedokietyiyhane erféaﬁﬂmﬂno
NRGﬁ C8%‘§b %CS C8) cycl oal kyl - 06 al ky
el e e L T A S

(C“Sﬁﬁﬁﬁf%wﬁ(@gfgﬁﬁﬁ% IE@KHCPégén 95 o%ElP' %@)P@t @@kw
10 -C(OMNR'R " and eSQMNR R uwhesin Ih’ﬂelp]énmle’fnk yR%‘ealna@lédrefeaam

d, (C-C k X
o005 208 SR Sl .«
R" Rd®" seh
R olfn Z\e @Cﬁaﬁ& %Fﬁc&?ﬁ?ﬁ@ﬂﬂ@i&o%ﬁ%&%l b @?%Srﬂ%épﬂ? Eﬁachga may each
indepenglerigy a)sgﬁtq@t]ed h@l@slcml)@yng@milkyslq (]:IOIQG) al kyl , (CI -

EBC%I-% é&gﬁ%f(ny% g;gr @2‘;&?’ ﬁqo?@gykc 1@5 OBt llkf%e%g rlb‘Hr?yq’X,o or thioxo

15 subs(i@8nE8) cycl oal kyl (CI C6) al kyl car bonyl ,
é}il Qg !Ieglgxycar bonyl, am no, (d -C6)alkylam no,
Or a pRarmagqu %pwpl]aglms%the(c@ﬁ C8) cycl oal kyI ani no, (C3-
@Aﬁﬁﬁkf’?ﬁ:ﬁ&ﬂlgﬁq%%@@&hgdg ?lg@ a[%gSqn Avetidndh KR¥s pounci3 of formula

car banoy

(d):di -[ (O - Cs) al kyl ] car barmoyl , C(O) R3b, - OR3b, - SR3b,
- NHR3b, -N[(CI-OG)aIkyI]Rsb, -S(O) nR3a or
-N(R3c) C(O) R3a group, whereifBmis 0, 1 or 2, R3ais
selected froma (d- C6 (C3-C8) cycl oal kyl ,
(C3-C8) cycl oal kyl (d - C6) al K (4O -C )al koxy group,

c 4 , 5- or 6-nenbered
\| east one ring
het er oat om sel ec ge xygen and sul fur

and R3c |S(§{§I sd from hydrogen; and (d-C gab kyl , or
R3 is a saturdted nmonocyclic 5-
het erocyclic ring conprising at

het erocyclic ri

20 wherein:

R' is selected from cyano, or from a (C1-C6)alkyl, amino, (C1-C4)alkylamino, di-
[(C1-C4)alkyl}amino, carbamoyl, (C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-C6)alkyl or
-NR"™)C(O)R' group, wherein R'® and R™® are each independently selected from hydrogen
and (C1-C6)alkyl, each of which groups may be optionally substituted by one or more

25 substituents independently selected from halogeno and (C1-Cé6)alkoxy;
qis0,1,2o0r3;
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one ring heteroatom sel ected fromnitrogen, oxygen and
sulfur, or R3is a 5- or 6-nmenbered heteroaromatic

WO ovg/1000@r i sing at | east one ring heteroat om Bel/6B2@d/001283
fromnitrogen, oxygen and sulfur, or Ris a
2, 7-di azaspi r o[ 3. 5] nonane 39r-oup, each of which groups

or REiifgsgedtdd fbM hparF¥n Bl diRhd SRR ytuted by one
or qt;re esubstltugﬁ{%rllnd C%’gndent{y é’g‘fﬁ? {1 d from(d-C

) alRkys selgatyd fgem dlyldeogyn, hyGtox@and hkimgyi{dClor f1Gh) a{®&yCo)alkyl, (C2-

C6):§1@ (})}?L@?@Pyl @ e%{c&%a&féﬁgmgci/%ﬂlkyl@ag@alkyl (C1-

C6)ﬂm>nm$$ CJIS?(@FDoalﬁyy@tm@alkoséy &6 sy rbipshia@sno. (C3-
am
CS)C(Y&?? ﬁ%ﬂ%ﬁ&w&@?ﬂ@w@ﬂ@l@n -@faticy]caglyinyb (CIl-C@Hlbxydarbonyl,

amllg)o(‘f @@W ?Pﬁg @ﬁéﬁﬁ%ﬁq& C3-£Rgycloalkylamino, (C3-

C8)c@sboay«yl(ﬁfauk@)hﬂuyiamﬁ@(Cflf()@)blﬂ'(k&kyannno carbamoyl (c1 C6)alkylcarbamoy1
al kyI C3) al k%l am,no(d - 2 g{ al’kyl , ~(d -

- R zggwg}; o, SRl Wa‘f PV Gy IR,

-S(?,%ﬁa Q)Q—N ?f@)) %ﬂ{ Ba%ﬂe&%% Q,y llslt i Qted from a (C1-

Co)aliot (@6)@$)ca¢19gAkyl é(h3 QSWMIWGC@EMDO% (Ml?@)aﬁ(o@/ B&sip, R is
o s R GroTiflie oo EMUEIaier s GHCH: TR SempEiRg pt least one ring
hetero@i3nCR) dysd ﬁ?@hlﬁﬁb efl By/eB aNEL R il RY 15 sg’@étﬁr.ll {%{;} Wdrogen and

C b) al koxy group or a saturated nonocyc
(Cl1- 5(&6)3‘119’ - or 7-nmenbered r| ng, V\,hl ch ring may

Opg, 1@311@ lthu?a%ﬁ)ﬁllolsigc S g dorS member éiﬁ}??%%’&%f: geﬁ!g ecgrtn%nsmg at least

from ni tro en,
one mgdmterbateni &ld&fwﬁ fhﬁn@nfdg@ﬂabdygeﬁamﬁ;uuﬁ;w ed by one or
{.Cl- C4) al kyl droxy or cyano groups; Qis a 5-
g" s Ave Pég %ﬁh?ﬁﬁrﬁﬁm@laﬂp AGEcOmprisiegayleast dneamgig

I ni trogen, oxygen and
heter@ﬁt%nfére’[&acﬁfi%cﬁﬁ ??In‘%g}‘ S&gg%g?%t L egr1 by @ and is

optiRriakl2y7- dmb@plrbmijdonamagmqp avai l able ring atom by

dependent | y
e PE ISP siins E esph PR Ky by Pk eRysihised hspne or more
subst@tfientbindBpdridbntPietdciad frandcy | @@ﬁﬁ%ﬁg @S)aikt%l ¢HBlalkoxy(C1-

one

may be optionally substit
COaliyb4ET Gorlkery(RaepBReny. halogen dusiarkyT mﬂuomhﬂbﬁnmt [c1-

: nigro,
CoaT, i T e R RR R BB SRR
C8)cydbBANmim, (E3- K?ﬁbcyclo@ﬂcyl(@)@?/)@l Bnkidb (aﬁhmgﬁ@lat@élkyl (C1-

ycarb %)@ aI kyl car bon
Cﬁ)a@%@%@@lé a&kw!am@ le]eammﬁ JACORlGY, (C3-

e

cony el o BSOS ST
C6)alkex ysattodyk, canvaingyl, (OBLC6JalklylE4cbamoyl, di-[(C1-C6)alkyl]carbamoyl, (C1-
C6)alkylthio, (C1-C6)alkylsulfonyl, (C1- -C6)alkylsulfinyl, (C1-C6)alkanoyl, an
alkanoylamino group -N (R3d)C(O)R3° wherein R* is selected from hydrogen and (C1-
C6)alkyl and R is selected from a (C1-C6)alkyl, (C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-
C6)alkyl or (C1-C6)alkoxy group, or a saturated monocyclic 3-, 4-, 5-, 6- or 7-membered
ring, which ring may optionally comprise one or more heteroatoms selected from nitrogen,
oxygen and sulfur, any of which substituents may be optionally substituted by one or more

(C1-C4)alkyl, hydroxy Or Cyano groups;
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C6)al kyl, or R4 and R5, or R6 and R7, or R8 and R9,
when taken together with the nitrogen atomto which
wWao b@g/1ea0e6 at t ached, may each i ndependently f orPCEGB2006/001283
saturated heterocyclic ring and pis 0, 1 or 2,@ is
sel ected froma (d -C6)al-d7l-, (C3-C6)cycl oal kyl or

| |
( CrySehanskontil (GcoRRlsloatpumIRy o R kel
C6) %lbw;ﬂrplsleom sdteratstl oppesatiragd ﬁebeﬁm&ﬁmherezlerhemd@dhé tingnwhich may

R LT SO
Q% ik Bﬂ&ﬁﬁ;lsi (Gtéllislttlﬁletfcﬁiéf61&??5&01{161?%@@tuéﬁtﬁhé&ﬂ%ﬁcrﬁ%ek@ted@mm

(Cl(f‘é) alkph mdketCDalkexy tailben Ofg\vlmglpzéch@@)dﬂeyl apd I(@h-éld)‘cylkoxy
subs‘f’lH%ﬁE %ltogbf anﬁ gplg or] 'mlgs rﬁtl%t %Iglté# %&gﬁﬁgstﬁuents 1ndegendently

gend

sele¢ted fxbnmmnhydn)mohqld@@@md tﬂﬂhéx@memalo é}&%lﬁﬁébl cyano

cl oal k

np r oXYy, C6) al ken
-NRQ%1 ééx)yogﬁg, 9{%%%@%7? lény é%}@g}aﬂqyﬂ}fél C6)alkoxycarbony1

(Clﬁ Lﬁbk@%ﬁ@}ﬁ%ﬁ%‘?ﬁﬁ%@e&% gl QG £COaIkY],

Q {Rf 10 12 5

R amd SO NRIR PRiBereRIB, R RIM anﬁ RI5na R’ gaehch

inash BRSSO S5 S L G o e o (S o) atlrt s

R™ 4relke'h, Wegehkar topéthér Wlﬂ?t}ﬁ'rﬁt&@‘ﬁ"&tcﬁﬁ %ﬁﬁh"éﬁ% il Eﬁﬁec& may each

are attached may each independently torm a’saturate
in eP@idéWéﬁém q;saﬁqrﬁtgdagt@rwyplg; Bng andon isX), lam@; wher ei n any
or ﬁi@%&%‘gl ;g?lg%?‘éﬁ?%tée&n iglng%rcﬁ tnlng r(])% 101Ya11y%%£rss llor%roxo 0(;‘)%1’110)(0
subsptmanusraceutl call y-acceptabl e salt thereof. Another
articul ar enbodi nent. of the present invention is a

ervdcalty-peseRiabls spit thereafher ein: RL is sel ected from
(ARl R, o e S lon) LU pavents, anv s e

Commmdmljfwmhkaaﬂ[mle,cteﬁ@ﬁm@& cycl oal kyl (O - C6) al kyl or
b are each

A R RN T LR S R—"
ARl I 00N TN P8ISS K15 o

S- 6'%9%@%%43@@3’(1@}%@1&9)@2 kfb{(%f(pynpdr%ymsoﬂazo%qzﬂ]p&naﬁdma-
yl}p eied from hydrogen, hal ogeno and trifluoronethyl;
I'S Sel ected from hydrogen, hydroxy and hal ogeno, or

S-6-tretroxg-4¢ Q-pyehlyidnkinb)-2(£33- (ﬁﬁi@bls@ﬁwxaz&l@g%l 1%8Yrr1¥'
y1}p§nC3 C8) cycl oal kyl, (C3-C8)cycl oal kyl (C al kyl (CI -
S-6—methyl—4-(2—pyridy1amino)-2-{2-[3—(thiazol-2—yl)isoxazol-S—yl]pyrrolidin-1-
yl}pyrimidine; and
S—6-methyl-4-(2—pyridy1amino)—2—{2—[3-(3-methoxypyrazin—2—yl)isoxazol-S-yl]pyrrolidin-1-
yl}pyrimidine;
and pharmaceutically-acceptable salts thereof.

In another aspect of the invention, particular compounds of the invention include, for
example, any one or more compounds of formula (I) selected from:
S-6-methyl—2—{2—[3—(pyrid—2-y1)isoxazol—S-yl]pyrrolidin—l—yl}-4-(pyrid—2—

ylamino)pyrimidine;
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C6) al koxy, (C3-C8)cycl oal kyl (O -C6) al koxy,
(d -C6)al kyl carbonyl, (C3- C8)cycl oal kyl car bonyl ,
w@ aBe@®oes/cl oal kyl (C - C6) al kyl carbonyl, (C - C PCT/GB2006/001283
) al koxycar bonyl , am no, (d -C6)al kyl am no,
di-[(d-C6)al kyl] ami no, -@83- C8) cycl oal kyl am no, (C3-
S-6-EBbey.2! {aB Kyl Ch-yPR ALKk Ay _1599).al kaxy am no:
car bam){yf{, K%%I - aﬁalk%ﬁassgg%olh?ﬂ 159)- 8 s Y1dkino)pyrimidine;

Sﬁ-m@ﬁ@m@aﬁ?a[%mm)dg?lr-géimmz,olé@d]@)/ﬁﬁbdin—lwm-(pyﬁﬂ%,
yla@ﬂ?@gﬁ“&i§;(l?ga- g??;ﬁlrfy{/\}wsrgibh mSI(S) gRgi 8£ 2, R3a is
R Chy eyl ou iyl (01 oy el by p g R oup,
ylm@Png&K%tur ated nonocyclic 4-, 5- or 6-nenbered
S O AR P S S Dl BB (o2

ylamame)pR3wmidise; sel ect ed from hydrogen and (O -C )al kyl, or
nocyclic _5- or 6-nmenbered

R3 .1 sat yr.at ) r. .
S‘G‘Wsﬁ’éff‘ag%@r@“?ﬁ%-gg%ﬁa&a?@r%@l]wrrcpléiarsﬂ-xbhé—(pm@a—
ylanes)gy@atdm; sel ected from ni trogen, oxygen and sul fur,

or is a 5- or 6-nmenbered heteroaromatic ring

S-6-etbip?-{ il b3 -methydpuezineyhisngzoles-gllpatoliis e A uegyfiaom
ylm]gliltf)g‘%%ineoxygen and sulfur, or R3is a

0? I"'azaspi ro[ 3. 5] nonane group, each of which groups
s-6-meth|y1-nq3-M(Bhnahﬁgym-?91)@9%&&[19-'@)}]]%?/&%?&4111t—$)12539 }g%z_

orné or nore substituents’ i ndepend y selec
ylaminejpysgyiginey | | ( C1- 06) al koxy, (CL- 06) al koxy( Cl-

> e b S R o R P2
ylamingdpyaimigdivieno, (C - C6) al kyl ani no,
(C3- C8)cycl oal kyl am no,

-6 A 1 O Bt A { B orcisg b Ry b 1o Hpgrd0s) al ky!

amfid) kyl ani no(C - CB) al kyl
Yiam lfy(r%%%g) A ?3} ]ngsn no((:l)?ceglm kyl, (C3-

L

- C6).cycl oa - a am no(d - a , -
ylam@@l%%@é‘&ér bonzl , car bam)y?/, (A -C6)al kyl c_a)r/bam)yl :
S-6-rakthj1(20) 2 08 d@ti-]yp)ﬁbiaﬁ%ﬁ{yggﬂondﬁ@-ﬂ}.‘Sz)/-sz-mefiﬁlgygd-z-

(d-06)al kyl sul fonyl, ( al kyl suf ti ny
ylamipginysaggine; an al kanoyl ani no group - N( R3d) C( O) R3e

6 &_Hh PR3 .S 5 ed, fr hydrogen .a d - .
-6 A e RS S BSL B s B RS or B psingaria >
ylamihGhyE8)jidipe) oal kyl , (C3-C8) cycl oal kyl (O - C6) al kyl or
- Xy. group, or_a saturated nonocyclic 3-, A,
S'G'Yée%ylgg%‘tié’byﬁ’é‘%a&)’éex%ﬁohéjyllmmr@hdln'rlmgl}néa ~eysnppyrid-2y
ylami@@Jpjtibi&nene or nore heteroatons selected from
ni trogen, oxygen and sul fur, any of which substituents

S-6-mg§lwlt2e{23ﬁﬁ-(gytidﬂ—yl)isuiz&bl-5M]@glrrbﬁdiﬁrleyl(PM{mé}fanopyrid—2—
ylamino)pyrimidine;

S-6-methyl-2-{2-[3-(3 -methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1 -yl}-4-(5-cyanopyrid-
2-ylamino)pyrimidine;

S-6-methoxy-2-{ 2-[3-(3-methoxypyrazin-Z—yl)isoxazol-S-yl]pyrrolidin-l-yl }-4-(pyrid-2-
ylamino)pyrimidine;

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

ylamino)pyrimidine; and
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(d-C4)al kyl, hydroxy or cyano groups; B is sel ected
froma (d-C)al kyl, (C3-C6)cycloal kyl or

w@ aBe@@oes/cl oal kyl (Cl - C6) al kyl group or a satRPCEHGB006/001283
unsaturated 5- or 6-nmenbered nonocyclic ring which may
conprise at |east one ring%eteroatom sel ected from

S-6-mhdth@gen { 2.9%Y 0ty Sidhi Aol s%my%f%&ﬁun%lg& rid:2-

optionally su stituted by one or nore su
Ylamigaeysmidingl y sel ected from (CL-C6)al kyl and

er i.ch (Cl-C6)al kyl and
and%%m%}llﬁl Eﬁ%céeﬁkaﬁ’r %a}}%h} oups may be optionally
sulis tndtherespdry obthe ifventiBh Sastitsdrich#BBlSs! Jf@t%%%i%h'lﬂclude for
se]: ected from hal ogeno, am no, hydroxy and

CXampiey ‘I“D’oqnﬁr?éFWP yomh%ur@g ehEprmuia @bselaygealrfoqm NRlORl 1,
S- _ al kyl ,
o e 9%‘39? VB ar sy Y
Ylﬂl‘f(lmz)p@mndhk@moyl am no, phenyl car bonyl ,
c O)NR12R13 and - SO2NR14R15 ,

-6 FREA O R 6 Py s oepa -5y hipaitalndin 08 ir @vdach
y]anh pﬁﬂ,@(ﬁﬁgly sel ect ed from hydrogen and (C -C6)al kyl,

0 and R1 1, or R12 and R13 , or R14 and R15 ,

S- 6"W@§W112a{12eﬁ -Bogethheypywizih 2 yisonatal Sgpipyatodidint- 0-yWit ¢hyrid-2-
ttached, may each independently forma

ylanﬁ %ﬁ%ﬁd&ﬁeterocycl icring and nis 0, 1 or 2; and
S- 6miaﬂ1ye-[2r{2qr3 tis a2y 15 6b I bear s

r 2 oxoy(or t hi g%(% sﬂlfgglt [ ?ﬁg%ﬂfdugrg }@Ph (9?1% o
yla“}b’?fg Yaiding: cal | y- accept able salt ther eof Partl cul ar

| ud a
S e SR e S By Sl B P s>
ylam@@pynanidne; 4- ( 2- pyri dyl ami no) - 2-{2-[ 3- (pyrid-2-yl )i sox
Iprr0|d|nl yrim dine;

s-6-GEQYEZ A" e ﬂmaalyr%bﬂ}mwgl -p Al IpBrrokgini ldyld Ay (Dyrig ek

ylam@fﬁg xﬁnﬁdhﬂepyrrolldlnl yl}pyr|md| ne;
S i)yrmr hol i no- 4- (2- pyri dyl ami no) - 2- { 2-[ 3- (pyri d- 2-yl)

S- 6-m9fbxla%dlz [B-@icypyapyuitli ey isdxezdl- ytTpyecelidies1-yl }-4-(pyrid-2-
YIamﬁlo%@fPﬁ%{&ﬁ( -4-(2-pyridylamno)-2-{2-[3-(pyrid-2-yl)iso

pyrrolidin-lyl} pyrimdine;

S-6-efh3-2vE2- thtpyﬂmﬁa- le&wz@m?ﬂi)ylgol{cgn-[lsﬂ t4h${258'2 2-yl)is
oxazol -5-yl ] pyrrolidin-lyl} pyrimdine
ylamug _wg{uﬁwe 4-(2- pyrl dyI am no) - 2- { 2- [ 3- ( 3- met hoxypyr azi

o BTGP A PSS

ylannno)pynrmdme

o)

S-6-methyl-2-{2-[3-(pyrid-2-yl)isoxazol-5 -yllpyrrolidin-1-y1}-4-(4-methylpyrid-2-
ylamino)pyrimidine;
S-6-methyl-2-{2—[3—(pyn'd-2—yl)isoxazol—5—yl]pyrrolidin-1—y1}-4-(5-methylpyn'd—2-
ylamino)pyrimidine;

S-6-methyl-2-{2- [3-(pyrid-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(5-cyanopyrid-2-
ylamino)pyrimidine;
S-6-methy1-2-{2~[3—(pyrid—2-yl)isoxazol—5-yl]pynrolidin—l-yl}-4-(4-cyanopyrid-2—
ylamino)pyrimidine;

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

2-ylamino)pyrimidine;



I n anot her aspect of the invention, particular
conpounds of the invention include, for exanple, any
woeo@6o0900®r e conpounds of fornula (I) sel ect edP€T/GBR006/001283
S—6-mst hyl -2-{2-[3-(pyrid-2-yl)isoxazol -5-yl]pyrrolidi
-yl }-4-(pyrid-2- ylanmi-#®)-pyri m di ne;

YoR O -
S- 6&@1@%@{ g}%ﬁ%ﬁe& 3 )@//P%ﬂr%h%og%%frs%naief(gé/ﬂlpyéoﬂélllﬂ 915 % {2

ylaing)pysepéisei no- 2- {2 [3 (pyr| d- 2-yl )i soxazol -5-yl ] pyrro

S6 @y 2 e e YA b Bl y gy rcamiare-

lanhine dide; emylrl d-2- ylam no)pyrimdine;
’ S- 6)%5% ( [.3-(3- et hox Y]r azi n-2-yl)isoxazol -5-y

> S-6-meiixyed- i/%_[%(nyrym}i 2aylisgxazel->-yllpymelidioy pyl} ripetiid -

.2-{2-[3-(thiazol -2-yl)isoxazol - 5-yl ] pyrroli
ylan§n§)p?ﬁ¥rﬂ h4 (pyrid-2- ylam no)pyrimn dine;
and ghﬁmcduyicamy-@a:epab(e&ahet}hwopyr azin-2-yl)isoxazol -5-yl]

7 Gpipmazt forts (5 e ph s ey 2ooep) dbbselidbtress, giey be
e ek R A e
10 compewidsqg Snch P1pPgsses, (vbyn uskdde pydpard majnmyoundiodliféigiula (I) are provided as

a fuf?he@ f§attﬁt}¥ oﬁ ﬁ]eé %ng é%}{é Hﬂ%gaﬁgﬁyﬁfﬁa ?(Hg)mgg ¥e|preserr1tragxlfel ]grocess

vanzﬁitﬁmnﬁilhly |unPes§ athkavibdythed] M@ HP)H3 QXRZ @2 and R hRve :5r8J 3f the
di n-1 - yrid- -ylamno)pyrlmd

meargngs Iﬁgl |h912‘«1r{bzfqrg Npgashaty stagting mmtma_le tma5 bpl quacmy dindard

proc@ddresy o %g?lﬁ(écﬁhf%y %ﬁér ?rggga%?rb 0 s(ljl)cé § m§ Iy?t]ﬂ%)? Sdleseribed in

15 conjmdtloy Ivjithdth¢ Bolloadihy tepyastttalve proadss Raniads hdd Withig the accomlpanylng
pyrid-2-yl)isoxazol -5-yl]pyrrolid

Exarﬂplrss ;r.g;te ate@lémas@y $tacting r@qtq;ﬁqu@}a Ptainabl eanalogous procedures

to th&e@ﬂﬂﬁ%a'f%i v(vlilclg éréc[n\%”gg}?ﬂgﬁ (grdi%a}’}l Wit QX A7 Qleamic ¥hdR¥L ol 1 di
Process (a)  the reaction, conveniently in the presence of a suitable base, of a compound of

formula (II):

20
wherein L represents a suitable displaceable group and q, R', R? and R? are as defined
in formula (I) except that any functional group is protected if necessary, with a compound of
formula (III):

H—N Q' (1)

25 wherein -NQ, Q*and Q? are as defined in formula (I) except that any functional
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yl am no) pyri m di ne; _ _
S-6-net hyl - 2-{2-[ 3- (3- net hyl pyrazi n-2-yl )i soxazol - 5-yl
wQ poosniadoeei n- 1 -yl } - 4- (5- cyanopyri d- PCT/GB2006/001283
2-yl am no) pyri m di ne; _ _
S- 6- et hoxy- 2-{2-[ 3- (3- metlexypyrazi n-2-yl )i soxazol - 5-
grouypli pbtﬁécﬁédlehébelssayy} -(pyrid-2- ylamno)pyrim dine;
S- 6- et hoxy- 2- o
Or [2-13-(3-net hyI pyrazi n-2-yl)isoxazol -5-yl ] pyrrolidin-

Prockiiin b /éhe('%é{& C‘J{“XX?%R}%%B%PE?S@CW? PsEiabloReid. of pregypound of

fornmubd (I®i):n-1 -yl }-4-(pyrid-2- ylam no)pyrimdine; and
pharmaceutical |l y-acceptabl e salts thereof. In another

aspect of the i nveRti on, particul ar conpounds of the
invention ingyde, |for exanple, any one or nore
compounds of fo ) selected from

S-6-met hyl - 2-{ 2-|| 3- (gyr1 )i soxazol - 5yl | pyrrolidi

n-1-yl}-4-(pye - anf no){yx i imerQ (IV
S- 6- rmrphollio-z-{'ﬂ-[S-(\byﬂ d-2-yl )i soxazol - 5-y|}pyrro
lidin-1-yl}-4-(pyrid-2- Yl am po)pyrim di ne;

S-6-net hyl -2-{2-[3-(3-net pyrazin-2-yl)isoxazol -5-y
| ] fg/}‘lélfeﬁihLﬁls g'slurtéfﬁlé dfbplaB¥Hbisrdup YAARE 1O) NG '@2%18%3 are as defined
in fO{r_Qu]-PéD(eg(mm shat apy mn\;u@mk gmlp-15p15p|tf]cp;r5dr1f otdesdany, withydn amino-
| am no rimdine;
pyn‘}énem( iﬂqé%?zy[s (3- )rrg%/hyl pyr azi n- 2-yl )i soxazol - 5-yl ]
pyrrolidin-1-yl}-4-(pyrid-,2-Nyl am no) pyri m di ne;
S- 6- et hyl - 2-{2-[ 3- ( 3- mret/nyl -2-yl).isoxazol - 5-yl
]pyrrolidin-1-yl}- 4(pyri 2no)py(Y)md|ne ;
S-6-nmethyl -2-{2-[3-(#)cya rid-3-yl)isoxazol -5-yl]py
rrolidin-1-yl}-4-(pyrit- 2 yl am no) pyri m di ne;
S ﬁfl@m{d irzf(fﬁlzar& gs ﬁémrdldrn;n é%%l%&/ QrI? ﬁ)]%?tztﬂhf Ay bbb is
- - ri - yla
Pfotels,{]@h%ﬁs;ﬁlarmp{z [3- (pyrimid-2-yl)isoxazol -5-yl]py
pdidin-1-yl}-4-(pyrid-2- ylam no)pyiimdine;

or

Process (c)  the reaction, conveniently in the presence of a suitable base, of a compound of

formula (VI):
N
2
J 7N ef—a® (Vi)
H.N N Q

wherein -NQ, Q* and Q’ are as defined in formula (I) except that any functional

group is protected if necessary, with a compound of formula (VII):

H16)r

@_ )H)\ (VI
(R’ )

wherein X represents an oxygen atom and ris 1 or X represents a nitrogen atom and r
is 2, R'® is a (C1-C6)alkyl group and q, R', R? and R® are as defined in formula (I) except that

any functional group is protected if necessary;
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S-6-nethyl -2-{2-[3-(pyrid-2-yl)isoxazol -5-yl]pyrrolidi

n-1-yl}-4-(4-nmethyl pyrid-2- ylam no)pyrimdine;
wWE2@stretods/| - 2- { 2- [ 3- (pyri d- 2-yl )i soxazol - 5-yl | pyr/GBkaodioo12s3

n-1-yl}-4-(5-nmethyl pyrid-2- ylam no)pyrim dine;

S- 6- rrethyl 2-{2-[3- (pyrld@yl)lsoxazol 5-yl]pyrrolidi
or n-l-yl}-4- (5 cyanopyrl d- 2- ylam no) pyri m di ne;

S-6-neth 2-[3-(pyrid-2-yl)isoxazol -5-yl]pyrrolidi
Progess (d)) tﬁ {e4ctwwfmmm>ugd oQ?oamuhd)Vplmu ni di ne;

S-6- net hyl - 2- { 25[ 3- ( 3- net hyl pyrazi n- 2-yl )i soxazol - 5-yl

] pyrrolidip-I-yt}-4-(5-cyanopyrid-
2-yl am no ri pdine;
S- 6- ni et hoxy [3 (3- nethoxy yrazin-2-y|)isoxazo|-5

_yl aqBno) pyri m di ne;
p(ér azi n*2-yl)isoxazol -5-y
| T pyrroli yl}- -2- ylam no) pyri m di ne; and
S- 6- net hoxy- 2- {2-[ 3- ¥ d-2-yl )i soxazol -5-yl ] pyrrol
idin-1-yl}-4-(pyrid-2- ylam no)pyrimdine ; and
phar maceut i caI ly- accept abl e sal t gviimer eof . A conpound

of f.or I’IU| ar maceut j cal | y- acce table salt

t haPEHD erT%paéad %55 A PR INGH b cepf thet any
funcﬁ@@il'g@ 1§ pfr&eét&f:‘lf QE@&%%?tW%a eémg&gﬂ@ ml)ﬁéfﬁlﬁ t ed

conpoun Such processes, en used to prepa e

corrpound of formla (1) provi ded as a further
feature of the inventiof an®argdillustrated by the
follow ng representati cess variants in which,

unl ess ot herw se éRa%ed -NQL, @, @B, gq, Rl, R2 and
R3 have any of the neani ngs defined herei nbefore.
Necessary starting materi al eXyay be obt ai ned by

st andar d ;procequl{}ea. I ani c c%qem stry

pr par-at ol doHH YR A1SB1257 30T HE OHR £ ﬂé’(‘%& ?e&éﬁéflp%@ fpymula (I)
excepPMatastfufttiokl frolip & froleb@WiftbEQResent ative process

variants and w h| n t'he acconpanyi ng Exanpl es.

Or Alternatively necessary starting naterlals are
t | egous dure
N A Sl —
C6)aticyganino, diHed1-€16)alRyI0aeas, OR" t- BR3bf ERERFO UN[(Cl C6)alkyl]R*® or
yeniently in the presence, of a suitabl e base, ¥
'S(Ogg{%p SEAYE VoteT$ip mpis Ghand 1%% andyRarase As @queé@be\s‘e(mné the group R? is
opt1o?1ldll§ ﬁ%sﬁtu@écﬁ%} AGERPLE S605 R atfhed abgge) {Re 0 ion, cogxge%lently in

the presence of a sultable base, of a compound of formula (X):

OG-

wherein L* is a suitable displaceable group and g, R', R? -NQ!, Q% and Q’ are as
defined in formula (I) except that any functional group is protected if necessary, with a
compound of formula:
H-Xa
wherein Xa represents OR'’, NH,, NHR", N(R'),, OR®, SR®, NHR®, N[(C1-
C6)alkyl]R3b and SR3a, wherein R is an, optionally substituted, (C1-C6)alkyl group and R*®
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in formula (1) except that any functional group is
protected if necessary, with a conpound of fornula
W@ bdobjiodoxderein -NQL, @@ and B are as defi nedPCTIGB2006/001283
formula (1) except that any functionalgroup is
p%b(r);tect ed i f necessary; od3Process Cb) the reaction,
and ROture Bhctdsldefihed ddRe Rk ' &6 f; :
conpound of formula (I%?):eﬂ{v%ﬁ%%fiuﬁaﬁdzﬂa! gwgﬁéﬁﬁogﬁgfeg if fecessary;
O dj spl aceabl e group and R2, R3, -NQlL, @ and @B are as

imned ¢l xcept thatzany, functional i
PLCS%% ig&%ro 0 &@ e%’fff{f’ gnr@%@ggahﬁﬁm %3 fshd)a%l’ 8?&1?{@@9? SHRptitped,
satunfedfroomglyalid 39 or 6aemdeied GeRfvtyElic AhEcAfpskehd N96ast Bne ring
.. _for n‘cha él) except that any functi onal giroup i's
n1tro§ia1bfl 8 mpqcllyng%eegrslg?r)g;adémomld@geg@at@@; s¢leaied amtniwegen, oxygen
d [ [ : 3 sy tabl e base, of a .
) St aly SRR Bl it SEnfie 85 ef edion.
convieniefidy mutha pfdspna@at apshitiﬁiaba?ncyf 4 Mﬁpdtmga)lf f@?ﬁﬂ@(ﬁ(ﬁas defined
rotected if necessary, with a conmpound o ormul a

abo W}tE?IBW?gWPW&@ﬁéBP@é%E an oxygen atomand r is 1
or X represents a nitro tomand r is 2,R .16 ;is,
a (d-C)alkyl group and R\ 1, tR>2 and R are as

q
defined in formnul 5'“(1')Nex©épt that any functi onal
group is protected if necessary;or Process (d) the

reacti on of a conpound O rmul &V 0 (vpi)
wh LN = , , R2 and R3 are as defined in )
F ol HEFR Q17 YseieTioapciafly 1 BReTHGETocGeRIpLicdc ing optonally
compispigeciieast rhdre RECRHEFY seldbhddFréin %&F%@gﬂg(a% n El?({)%ﬂ'ﬁu? in addition to
a 'S g

(IX): (I X) wherein L3 is a suit aceabl e group
the ngFpges atony st aghe vaswiteh ring s optiohallyrsibatifutdd texatéeist dreagroup as
defi nctional group is protected if necessary; or
efm%@)é%@sééfi{ e) for conpounds of forrmula (1) wherein R3 is

a With €0 gnadptionylly Aibki@ted(XH-diazaspiro[3.5]nonane;

or
Process (g)  for compounds of formula (I) wherein R is a (C2-C6)alkenyl or (C2-
C6)alkynyl group, and the group R is optionally substituted by at least one group as defined
above, the reaction, conveniently in the presence of a suitable base and a suitable catalyst, of a
compound of formula (X) as defined above, with a compound of formula (Xc) or of formula
(Xc):

H—C=—C — R?8 (Xc)

H
~N
C——=c —R"
4 |
H (Xc')
wherein R is selected from hydrogen and an, optionally substituted, (1-4C)alkyl or

H

(C1-C4)alkoxycarbonyl group;
or
Process (h)  for compounds of formula (I) wherein R is attached to the pyrimidine ring

through a carbon atom, the reaction, conveniently in the presence of a suitable catalyst, of a



C6) al kyl ami no, di-[(Cl-C6)al kyl]am no, -OR3b, -SR3b,

-NHR3b, -N(d-C6)alkyl]R 3b or -S(O nR3a group
wob@eaos2ém i s 0 and R3a and R3b are as defi nedr@iGBe006/001283

(and the group R3 is optionally substituted by at

| east one group as defined4above), the reaction,
compoumdbsti fefthily (XNad dFinkd @6SRC Riffa c'érrﬁjé_hﬁ@gf el 12:0f @

conpound of fornula (X): vj]ereln L4 is a suitable

di spl aceabl e group andMrR°'R1, R2, -NQL, @ and @B are

as i ngel. | | | cept that an ncti onal .
gr gﬁx glﬁe:ngﬁp %Slo#g%&rer%télh?seﬁ]%%ees%(gp e &n giuBs %50‘5‘?3‘6‘951 gbye and Mis a
metdlide group; sukh XaZnB e BXOM) XU bESEB,SoORL7 , NH2, NHR17
s proNRI7) 2. ORSb, SR3b, NHR3b, N[ (C1- 06) al kyl ] R3b and
10 , W CePPORads offormula g wherean Ry 158&1@5&-C6)_ﬂll@dycz(rb}bny¢:group
(and)tRé Edhip Qﬂs‘?y@ptﬁﬁqyﬁﬁgﬁﬂgn eﬁrlgas?&‘feh%?%? gsg @eg%%gfagg\%\f,ethe

except that ‘any Ional “group is

reactiers esgeemientlyin Prequeseacd ¢f)a fudtable QtidooiNglSori ound lofdranuld QXI):
wherein R3 is (i) an, %q_gi onal | y substituted,
saturated nonocycl r 6-nmenbered heterocyclic
ring conprising gt |east one ring nitrogen and,
optionally, one e additional heteroatons
selected fromnitr

emNoxygen and sul fur, or (ii) an

opti onal | bstit ’tged , 7- pi rQB3. 5] n@nane

group, j-on, [\F/n 'nat he p esencel®t a
sui t abl , cﬁ a compound rmula (X) as defined
abgg,” wi th (i) a conpound mula (Xb): wherein Q4

is a saturated nonocyclic 5- or 6-nenbered

hetvaeoimyg [R'cRY,i-NQ' 00t i@t Ary a6 @8MKddaSh SRS 1)) Ex&gf at any
roat ons sel ected fromnitrogen, oxygen and s ur

het )
10 funcﬁl‘?Paga’iﬂ“Pil%WOEe@tqdﬂén%eﬁ%a@gé\ﬁthm esmpshiodnt Asowds: whi ch
ring i s optional lﬁ-@}(@ﬂ(j‘fﬁ)%ik?];j by at | east one group
[

as defined above, or Wt an optionally
sutybereinube (C 2CHadkd zaspi it opioria)IpenbstRUte @by BY 1062 Dfie gfbup as
deﬁnf%rﬂbcon%)iounﬁs. of ffogzwl (1) wherein R3 is a )
EE32CE) R ACERYH UG 1ox -ané@)]éilfwﬁwal@r@ms psaterctedhif ngeaseasy; or
Procd3 (j)S Ot L& ' indd3 L §3s aS atic
“d_eﬁfgiﬂ ned ab ovgd,)dr%ﬂﬁ g,p ?cggdg %%J(gﬁ?h%glﬁl \% nllE g%t 'lfn)e/ﬁp%e? ﬁgtlépoammauc Hng
15 compsisERa daasioinedetarpataml selebtad éroanuitrags iok agdneandauiliy@hd the group

RYj . f la (X) as defined above, with a )
is %é%aﬁl&%ﬂ%#ﬂ&g& Em Iagfeggjle éll:()u&as ]deﬁﬁlﬁj{] a}oy;e an intggnalgpgdensation
reaction using an appropriate starting material and a suitable dehydrating agent. For example

for compounds of formula (I) wherein R is a 1,3 4-oxadiazole group, the reaction of a

compound of formula (XII):

?

o H_D

H
R

SN
2
7\ '/J\ Q" —a® i
H N N Q
RY,

wherein Z represents any suitable substituent for R> as defined above and q, R, R?,

20

-NQ!, Q% and Q? are as defined in formula (I) except that any functional group is protected if
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(Xc) €C=C- RI8 HHH (Xc') wherein R18 is selected
from hydrogen and an, optionally substituted,
W@ bood@mbkyl or (C -C4)al koxycarbonyl group; oPCPGB2@SS01283
(h) for compounds of formula (I) wherein R3 is
attached to the pyrimdinetd-ng through a ca; bon at om
necdsh K his@ifabl€ QEHBFLR ti fhche presence of a
suzi&tyg‘gl e catal yst, of gz:ag%lrnpbguﬂlnd of formula (X) as

(methoryerabpryilfamoyd triethylsempuiunchysioxides of or nul a: M R 3

[ ' i.atel el ected fr R groups
o 15k PouT BB AEfon Rl B MRt e [ D ] B Bateny,
(C3TBalky B O CE-CO)AUEAY @ouSibdtitied 1 at RERESRSerblp af @fined above,

ounds of fornmul a {I) wherein i s a _
15 oup (and the group R3 i s
optionally substituted b y at |east one group as
defi ned above), the rgaction, conveniently in the
presence of a suitabhg acid, of a compound of formnula
(XI): wherein g2 R1 R2, -NQ1, @ and B are as

defined in fornu xcept that any functional
group is prqgtected||f negcess wi thoa conpound of
fornul a: al ergin th@ (€—Q)al k(xﬁ”g
group is |y dNibsti Nut y at | east one group

as f as a subst\tuent/ for R and any
funct/i@onal group is protected necessary; or

) f d f formula (1) wherein R 3
o VEEST L Bl R B bar S roubr Wi ae ompanedy fghiuned (C1-

C6)dlea; hel aad- f Iy RIER?, NQ!, @
IS0 2 TR ORI R IO 0

and gg pistas dgfieetl ip fornagla (1o gxcepdthet gryoispctonsl gefip Iileptoﬁdom_de% necessary,
: ' ti Cid-Q I Dg_an appropriate
R Cratisatlsonili g b QNP it 1R ﬁ%ﬁl@ﬁ@e e
¥ h u 0 . . .
Fomenimley o OB T D0 ) ) i o
one o 1geRs of theefoHaWie on” of a conpound of bfo_rrrul a (;(I I )i? ;
wh A ' substitue or F i
e Eiering EOLGRRTAS Bl Lo RED A She epgion
ar efoamingsf phrediaceutitatynadceptibl} sslx of e dohgiouaay

functional group is protected ifnecessary, with a
m%%i?@abl e dehydrating agent, such as . L
Reactibk Joadioas RRProeN f-3moyl ) tri et hyl ammoni um hydr oxi de;
or
A suitable displaceable group L' in the compound of formula (II) is for example a

halogeno or a sulfonyloxy group, for example a fluoro, chloro, methylsulfonyloxy or toluene-
4-sulfonyloxy group. A particular group L is fluoro, chloro or methylsulfonyloxy.

Process (a) conveniently may be carried out in the presence of a suitable base and/or in
the presence of a suitable Lewis acid. A suitable base is, for example, an organic amine base
such as pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,
di-isopropylethylamine, N-methylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for
example, an alkali or alkaline earth metal carbonate, such as sodium carbonate, potassium
carbonate, cesium carbonate or calcium carbonate, or, for example, an alkali metal hydride,
such as sodium hydride. A particular base is an organic amine base, for example N,N-

diisopropylethylamine. A suitable Lewis acid is zinc acetate.
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Process (k) for conpounds of formula (1) wherein Ris

a (d-C)alkyl, (C3-C6)al kenyl, (C3-C6)al kynyl or
W@ osD@p2d koxy group substituted by at | east OPET/GBRWPE/001283

as defined above, reacting a conmpound of formula

(XI11): wherein L5 is a sui6t-abl e di spl aceabl e group, W

i S PedceePld | doy vyl Yeltaffbd(det 1 , i i

( C3- C6) 4 Rongl O e et det In %)p?écssg%d)eﬁfﬁc%tabgl? inert solvent
or dijpent dor’ exampa ketgggisuctnas agstbrEdr an elcaboldwth aeethanvl, butanol,

I T T
pyribli&a,oneXiagl at § ¥enperdrde’ i 1 rapbHBoRDEeH 'réﬂ(-?%j ﬁﬁ?g?iaﬂ?%hux.

opti onal I¥ after process (a), (b), (c),
(g)Proqeny (2) piay altejnntively cetvenwnily begamiet ootender stemdaed Biichwald

: f i NQ: onveriing, th u obt ai ned to a
cond5yd GLL P Blnel. SEMYSE NGt M1 £ RN, OSSP
Orgpbiberma62, U568 ahd Y066)C BB @16 Précess (aghﬁy%eﬂ%%@l be carried out in

Process. (a) Reaction Conditions for Process &g) ,X
the Regfepeh Pl aiiadiymmeceiat er s Glihsnelidencacstone)sinsdladidmd), in a suitable
. . i | | 0 0or a .

e HBAL 8, o St 4R TILE R SR I fppp v suen
toluenet brizend dronénexin the ptestncenéa sditabld bavylop¥yangsle R inofganic base
arti.cular. group L1 is.fluoro, chloro or _ )
s oA T 1ot ™ OPEABICERSEE P 36 BRVASH MBI hgoxig anshin the presence
f a G@ltableSik Al budad 112 H¢(8 Jjja 14 4,5-
0_ ai_n thedgpr eslénc?as of a (s%?%?}gsgg&égl’écﬁbsp@ﬁéﬁof? %{llgl{ethyl 45
bis(diphkemylphosphino)sadipleand aha Engeitoredmitraahgsitors 25ho 86°C.

ridi ne -lutidine, collidine,
Startp1¥ f2 i ne, triethylam ne,

di Al PRRY betdMHu '
di azabi cycl of 56.}%]. %mlljﬂ 317&%3 %ﬁ%{édﬁ %glﬁﬁtggl gﬁ%ﬁoge,dué%s' For
examplg. qongroupgd REfdrmelac@l) miayrhet dotainal yotha reactisni@on aniently in the
[ - €. .potassi um.car bongt e, cesium
pres%lggggg]g\ lgarbge?[g]agé’ld iaLPrK“&%@B’Sr‘?éf : ugaf &iagor exanpl e, an
al kali nmetal hydride, suclhaas sodi um hydri de. A
particul ar base is an, org nic am ne base, for exanple
N, Ndi i sopr opyl et hyl e, suitable Lewis acid is
zinc acetate.Process (a)] mayNconveniently be carried
out in the presence of smg%gbl e inert solvent or
diluent for exanpl e E’kefoffe Suth as acetligpe or an
al cohol such as ethanol, butanol, is%ropanol or
n- Waszgid) i suiteble displatenbleygioar sndioh RS andRAbaveydngoé the
e R her b R Lo R B oy T @R FipeStecte if necessary, with
an arpmbtpycidirerdfYomaflh (X): Process (a) may alternatively
conveniently be carried out under standard Buchwal d
conditions (see, for exa e,V . Am Chem Soc, 118,
7215, . Am Chem Soc, 118, 8ABLiNf.  (v)

(R);

wherein q and R! have any of the meanings defined hereinbefore except that any

functional group is protected if necessary.
A suitable displaceable group L’ in the compound of formula (Ila) is, for example, a
halogeno or a sulfonyloxy group, for example a fluoro, chloro, methylsulfonyloxy or toluene-

4-sulfonyloxy group. A particular group L is chloro.
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Og. Chem, 62, 1568 and 6066). For exanple, process
(a) may conveniently be carried out in the presence of
w@200baaekiogen acet at e or PCT/GB2006/001283
tris(dibenzylideneacetone)dipalladiun(0), in a
suitable inert solvent or-4di-l uent for exanple an ether
SuhsEbl KXENRS the redftic SFHBIyreni 3Rk b€ mrrrﬁl‘l"fﬁlaz?nd an amino-pyridine
t ol uene, benzene or xylene, 'in the presence a
of formula( ddngudes, f(Tf@P(aI@Rénw alkalhoi aikalipersth beetd cabohatassuch as

Ccegi r or gani c_hase such as potassi um i
sod SRR, BN Bler Bl G Bl car R R Bl PRbie o an organic
amisaledse asch2s2li-idvipsdpdiqugantinehosphi no) -1, 1 - bi napht hyl or

9, 9-di met hyl -4, 5- bi s(di phenyl phosr hi no) xant hene and

at “dematyelyathgreactian piy coryriéentlyin cagiadmoug 9Che Sresendernf sodium
bi j (A of formula (I1)

D o R o D L A e, For
exdipirection oaypouvetiailybercatted ofit in) theplesbie@phahidsle M¥rt solvent
eact i o]g,éalgegnvenl ently in the ]?:r esence of a

he

or I SRS KGMGUHT R sefiafor ok <Rohohaned e epanol, butanal or -
hex aOE6En urbMatiShirssHrb #H 8 h gk 3 d, |

and R3 have an?irof t he man%@%g)gwlﬁg%&ﬁ@gﬁn %#’é?'?ghe
reaceis p:pnvmmntl_a(mﬁrﬂaglrmm :atmainpgl_ma._lrp in Blfep?ﬁge&ﬂl fod (ei\(/)zfmple, 10 to 150°C,

necessar with an am no-pyridine o ormul a :
pam\‘f\ﬁ%ﬁ%iaﬁmémaﬁfiﬁlpﬁuﬁﬁve any of the meani ngs defined

hengeAhatay ehex&eRbn bha Iﬁﬁwﬁ&g“f ! E r | Shino-pyridi

pr ot ect ed |Slf necess%r yf)}fA suilta Iéfﬂgling ?%caglgi%f]gﬁldrrl%%ndme of
formulp. (Vo reyecanuens entttbeogartiest oniluad¢agndas], B aikeomnditins das
disc&%&%@ﬁa%@& or a sulfonyloxy group, for exanple a fluoro,

chl'oro, met hyl sul fonyl oxy or toluene- 4-sulfonyl oxy

gr Bynrmidingadr foreiill &[T a8 Bk i s Forbisl (¥ PRE BoRRR Reially

for the reaction of a pyrimdine of fornula (‘Ha) and
availghle gpmpguils ar dheyeare kngwk inihe lifeptuten ot thepsan boprepared by standard
procé‘s’é@s“IHJo%»niﬁgh@&Jﬁa” or alkaline earth netal carbonate,

such as sodi um carbonate, potassium carbonate, cesium

c ahlsormpoendof foanolayfi)caspbnebteined baBoegadhd pascl§es. For

ex %ﬁse sucly .as di-ﬁsopropyletqylanine. Alternatively, .
anjple, Whel Q1) RORAP I dir9mmPwnt ehiforaula 4HPimagy baebtrined prillustrated in

ReachbRSems e pf sodium bis(trinmethylsilyl)amde or |ithium

bi s(trinmethylsilyl)am de. The reaction nmay

conveniently be carried out in the presence of a

suitable inert solvent or diluent for exanple a ketone

such as acetone or an al cohol such as ethanol, butano

or nhexanol or an aromatic hydrocarbon such as tol uene

or iV-nmethyl pyrrolid-2-one. The reaction is

conveniently carried out at a tenperature in the range

of, for exanple, 10 to 150C, particularly at room

t enper at ur e.




Al ternatively, the reaction of a pyrimdine of fornula
(I'la) and an am no-pyridine of formula (V) may
w@emeaetoent |y be carried out under standard BurtmuaBe006/001283
condi tions, as discussed above. Pyrim dines of formula
(11a) and am no-pyridines48t formula (V) are
co rg;aII%Bayain_ e conpounds or they are known in
thggﬁﬂﬁeraLuLeﬁ.or t hpyqgtan be prepared by standard
Pdtesses known inotRe art. A conpound of fornula
(I'11) may be obtaiined by co tional procedures. For
exanple, when Q2 is ispxazo| ; conpound of formula
(1'11) may be obtained as il rated in Reaction
Scheme 1 :/>-Q O N Reaftj@n Sc eneMd | n Reaction
Schenme 1, Pgl is a sui anl e pr@tecting group, such as,
for exanple, tertbutoxycarbonyl. The groups -NQ 1 and
@B are as previausly dgfined. B may be, for exanple,
pyridyl (such as pyrid-2-yl). Alternatively, for
exanpl e, when is AsoXazol e, |a conpound of f
(H') may be obtjai ne illustnated in Reaction
2 :Reaction Scheme 2N actjgn Schene 2,'Pg}Ni
sui tabl e protectifalf group asQdgscri bed abowg’
"Simlarly, Pg2lis a suitabl e protecting group suchO
for exanple, c ohexyl. The gioups -NQ 1 and B |are
as previously defined. Alternatively, for exanple,
when 2 is isoxazole, a conpound of fornula (111) may
be obtained as illustrated in Reaction Schene 3 :
Reacti on Schenme 3l n Reaction Schene 3, Pgl is a
suitabl e protecting group as described above. The 1 X
groups -NQ and Q are as previously defined.
Reacti on Scheme 3] ep (a) may convenientl
effected by a sult@bje reduci pgpgggnt . such i
di i sobut yl al um njN ydridg. Step (a) nay‘dénve Fextly
be carried out H'n thgPresence of a suitable inéx{”
sol vent or diluent, Doy~ npl e an ether or aromatic
hydr ocarbon such as toluene or a chlorinateﬂ Pq
hydr ocar bon such g)dichloronethane, and aﬁ 5 9"
tenperature in the range %f ... le, from-780C
to 25C. Step (b) ma con&gﬁpg%?%igﬁgqgarried out by
r dadtdaoionbdiamdilnBghigla s@itatdé peooecling group, such as, for example, tert-

butoxycarbonyl. The groups ~NQ' and Q3 are as previously defined. Q° may be, for
5 example, pyridyl (such as pyrid-2-yl).

3

Alternatively, for example, when Q is isoxazole, a compound of formula (III) may be

obtained as illustrated in Reaction Scheme 2:



i nert solvent or diluent for exanple a chlorinated
whyasoemedon such as di chl oronmet hane and at a PCT/GB2006/001283
50C. Alternatively, step-@9)- may be conducted by
reaction with catb tetrabronide, zi nc and
of a suitable inert
R a chlorinated N OH
hydros@/bonosuch %@edimﬁ(oro g
tenperature in the range of, efhnple, -20 to 500%. 2~q°
to the 2-ethynyl internediate may then be conducted by
reaction with n-butyl lithiumin the presence of a
such as tetrahydrofuran and at a tenperature in t
range of, for exanple, -70 C. Step (c) my (&
chl orinating agent, such as, hl or esteetntm de)” to T\
gi ve an -chloroal dyde oxirne intErjedi ate and then a % @
I-Pg!
nitrile oxide internediate ch takes part in a 3$§)
cycl oaddi tion reaction. ARértipaSEMeley2 the oxine
SimiyROPE Rl shRabISPENedtB &@J's% f b
garri gd out in Fhe prgs%}en e cc)l?Q%/i %%%gﬁ):leég%%l}e?&' The groups
hy .bqp such as di.chl or.onmet hane, and at a
{SALESRHEA0. BhEedle s Q1S TRGRES 4 BPBOUR GhormplalID may be
obtained 2O0strAed i Redzkibh K&nRes:SON Woul d appreciate, the

oxopropyl ) phosphonate in the presence of a suitable
tenperature in the range of, for exanple, from-20Cto
tri phenyl phosphind to pro e a 2-(di bronoet henyl
internedigt®, in f'he predanc
sol vent Rr>4iMaent—f8r .ex

t h@_ngz Mﬂa, P i
The conversion of the 2-(dibro t henyl) i nternedi teN
suitable inert solvent or diluent for exanple an ether
conveniently be effected by\& atnent[%M&d& a sui e
sui tabl e base, such as trie&m |4 N , to give a
(B- N- may_he;direct]y transformed into the
hi R ST ek S BbYypretpames e of doncitd dave.

5 -NQsend heregss pigviowsty deffred. exanpl e a chl ori nat ed

intermediate (I Ha) may alternatively be obtained from

an appr@pyigate azetidi none orpymnolidi none conpound
using s remsondat i ons. Sui 8abl e, conditions for
such a/}Nan fornation inctudeN lon with a suitable

reduBg'ig agént, such as basgfie, doi sobutyl al uni ni um
hydride or lithium alum niumhydride in the presence
of a suitable inert solvent o diluent (for exanple an
et her or aromati chydrocarhopr”such as toluene or a

chl ori nated hydrocarbon sy¢h as di chl oronmet hane) and
at a tenperature in the gange of, for exanple, from
-50C to 100C. I gagh of Reaction Schemes 1, 2 and 3,
the protecting may be renoved by any conveni ent
met hod as descybed the literajure or known to the
skilled chenf§t as apprdpriate for’the renoval /of % he

particul ar protedtliapg group uaggH_ﬁkgfess’Tb)

Pg"/ — .
O. 7
N

(l-Pg")
Q Deprotect

am N

Reaction Scheme 3
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Reaction Conditions for Process (b) A suitable
di spl aceabl e group L2 in a conpound of formula (1V)

wo ggo6fiann2exanpl e, hal ogeno or a sul fonyl oxy grPCpPGBR@®6/001283
exanpl e fluoro, chloro, methanesulfonyloxy or
t ol uene- 4-sul fonyl oxy. Prd&®ess (b) is conveniently
cailh RecrvatSchoms BepPries &ﬂ%lepéro&cﬁﬁlg gfa'ag%s a&cﬂb%;ﬁabwﬁ. The
sui tabl e agld is, for exanple, an inorganic acid suc

groups —Rih A Qs gedpreviensly Hebnddde II;’r ocess (D) n}ay
I t t nce, of a .
S o KBy e 38 5 By koblbolch B CHERES PR e s Piatie etucing
agergyxubh as ddaduyiduaini@n halee dte dp t0 A scoavoaam]y bekBMEPéut in the
r

or exanol. or an aromatic h ocar bon such as t ol uene
presghce; Og'arf'é{ti’ﬁl? insyrsebentoribyget, Enexample aneithes pam;wmatlp iydrocarbon
uI ar | re . .

suctt BREROG, { HIERRR R indibucR AL BRI AR dareind fa temperature in

the range efipfterexsmplegfrom -B8rchwalsdccondi ti ons as di scussed
abqve o process (a Starting Materials for Process

( bPR (EHMIB GrRyestently ﬁﬂmalefi oy bmcw \prtle éanﬁihbllliéidm;o 2-
oxoﬁr@ﬂ}\’l?f)ﬁds?ﬂﬁial’gléerlglttﬂ«?g%senfcg aer 1é1§1§ Sx?tgcf‘f Vla%k%or example a
chlogipaied hmreca:bmrpwhds dmhldrdnﬁythameeaddrmmmpbrhﬂaﬁe in the range of, for

i.teratu ey can be prepared by standard
e"a‘?ﬁls’c{é‘%e@%ﬁﬁm $n the art. Process (c) Reaction

COM’tbfriaﬁOél%/fs‘?tﬁp L Su fbgB:F)ﬁauc% tgo%)wftli? Cg %grﬁgr%mlge zinc

carried ou e |ne vent
and mbmﬁghdgphmetd]yﬂowyie radl- (chbmﬂmetheﬁylb)uitﬁ'ﬁﬁﬁlaﬁ irfthe presence of a
e.ran 100 to 200C, in

suita EanB«ieeli gélgén O, Hlllp]eélt if%fr?é {e egnatest lly‘ﬂmgarbpﬁéuial@;a%t i on
dichloSorRétBarRS zallay a @é?ﬁif@f'é%ﬁﬁ:qn 'tlﬂ: ItﬁH o, ?&%Qﬁﬁgf% 2 S40APT e

base such as, for exanple, I um met tde or
convgrsQsaf tmﬂé@bm@ﬂ@nysnmnnmatwm thei2adtbyifyd mtamessmay then be

f VI are
o SOOI e e B
diluenhfor Iekiuﬁplatau lether Olichtdl Qé’crdh@ﬂro@&aﬂ REP e?t@nﬁ)éraﬁr@ e Gange of, for

rocesses known in the art.Process (d) Reaction
exaﬂ%& '%?Yoo(hg for Process (d) The reacti on of process (d)

it 281%8 Y GRA P ¥niE Y BStre b b%e%%nenq 45 aBRUAS onnatmg agent,

such as N-chlorosuccinimide, to give an o-chloroaldyde oxime intermediate and then a

suitable base, such as triethylamine, to give a nitrile oxide intermediate which takes partin a
342 cycloaddition reaction. Alternatively, the oxime (Q° -CH=N-OH) may be directly
transformed into the nitrile oxide intermediate by treatment with sodium hypochlorite. Such
reactions may conveniently be carried out in the presence of a suitable inert solvent or diluent,
for example a chlorinated hydrocarbon such as dichloromethane, and at a temperature in the
range of, for example, from -20°C to 50°C.

As the skilled person would appreciate, the intermediate (IIa) may alternatively be
obtained from an appropriate azetidinone or pyrrolidinone compound using standard
conditions. Suitable conditions for such a transformation include reaction with a suitable
reducing agent, such as borane, diisobutylaluminium hydride or lithium aluminium hydride in

the presence of a suitable inert solvent or diluent (for example an ether or aromatic
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t hose descri bed above for process (a). In particular,
the reaction of process (d) may conveniently be
w@ aoeitem2o©ut under standard Buchwal d conditi onBCT/&82006/001283
di scussed above. Starting Materials for Process (d) A
conpound of formula (VIIIFBlmay be obtai ned by
hyd@omben sudhnal toRERSQHERSrin hyR¥F TRl sulh QQHFEHIB%&ﬂane) and at a
formula (VII1) may be obtained by the reaction,
tempasptieninghg tapgé of, forexpmpke from -60°@ts 100°Gb] e base, of a

. I Villa): (Villa) wherein L7 is a
b P Grelrarcidibres frosi e Rotesiibe FEpURaAY berigmgned by any
conVeRniBRtHoadS deRtibBEth METigARR! G of SRl stkh?evtdvI c{ﬂgﬁlﬁst as

functional group is protected if necessary,
apprepre ferdhe femwfaﬁgﬂ the paitichlanprotieting ecbuparsed.nbef ore. A
ProcaM (@bl e di spl aceabl e group L7 in the conpound of
&ré'crrﬁr?zla (Villa) is, for exanple, a halogeno or a

Reactiohf@ondittony fe Brdgess fior exanpl e a fluoro, chloro,
met hyl . sul f on on¥ or tol,uene- 4-sulfonyloxy group. A
paft “étéplﬁrdlsg’?(f’@ﬁ?? ¢ group Lcfn & compayrsi oftfatshela Hades, ffor extample,

i i Ai r nul Villa) an
halofGSs LB B} Pfypine BROM blofol melsRhaftn oy or
toluegkedasulfonyloalkal i ne earth netal carbonate, for exanple

ium c(gf bonat e, potassi um carbonate, cesium

ig 1P5h%E R §coR NG cat el Sk inethe prRsence i sgitaiegeid. A suitable
. . | . . ¢
Yl oie i MR RIC AR Ao PIKPO B RRBEEN O, ¢ one
suBfpcess (Areep aenvenicatly bk cahioll ostinith@presdtandh suibiblleailﬁ@lh solvent
o e B BB B 8 O R 4 AP0 o .

hexandlnur@niaesthitic I8@ESdatfdnQ@uEh & tofuch€ BPRLALH Y Ey bl oi AN : o
of, for exanple, 10 to 1500C, particularly at room

tempegaie i ihgrangedyom A ditoeetlusf paracutallarefvk! a) arE _
C i ai |.abl e conpou or .they are known in
ChEEFE (Pl B OEREHD s Sl i 1S g e

condjtions as gi@SuskstDaodVE Porlf26ceds ta). A conpound of fornmula (H)

be obtained by conventional procedures, for
AL $01cliraeq d above. Process (e) Reaction

CoRdLt i ar .t abl e di spl.aceabl e
or P SR AN nd Phe QeRitel Bing b ¥RGH S for
examipdd asghsvossed ahowul f onyl oxy group, for exanple fluoro,

| f onyl oxy or tol uene-4-sulfonyl oxy.
¢ hAr%n%—p}?rFJiQeas%?%grmu a(V) arg commercially available compounds or they are

5 5

known in the literature, or they can be prepared by standard processes known in the art.

Process (¢)

Reaction Conditions for Process (c)

Process (c) is conveniently carried out in a suitable inert solvent or diluent such as
N-methylpyrrolidinone or butanol at a temperature in the range from 100 to 200°C, in
particular in the range from 150 to 170°C. The reaction is preferably conducted in the
presence of a suitable base such as, for example, sodium methoxide or potassium carbonate.

Starting Materials for Process (¢)

Compounds of the formulae (VI) and (VII) are commercially available compounds or
they are known in the literature, or they can be prepared by standard processes known in the

art.
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Process (e) is conveniently carried out in the

presence of a suitable base. A suitable base is, for
we@x@nph®26 sodi um hydri de or an organi c an ne bBSEGB2®N/001283

as N Ndiisopropyl et hyl am ne. Anot her suitable base is

an al kali netal al koxi de,-3or exanpl e sodi um net hoxi de
Progess &di um et hoxi de. Process (e) is conveniently

carried out in the presence of a suitable inert
Reagtion feonditignsdpr Pusgess (dor exanpl e a ket one such as

.et hano

. | h. t hanol , l, "
puraaaresPh e Rrefa s sRepdhy SRoRERR it amois epnhtions o

those desenibed abwveifor iycese ¢AI 0 PartivGlar, ke feBEHBANT Rbcess (d) may
hyl pyrrolid-2-one, optionally in the presence

i V- net
con\g:pwg}ﬁg &F capicd oyhwrder sapdasd Buckwyaldsonditioem aedistyssed above.
StarR¥ Magdia@lor PlocBsst erature in the range fromOC to
‘%‘Imr%%r@;pr ef l ux. Conveniently, process (e)

mayh einsound of Gorfrmt T@AT) ynayeatobbndd 1 doR@ektRMhBproBedires. For

seal ed vgiagl Wsin @/f%’table heating apparatus such
eXanmple. 2 MIRPREPE ?{B]é‘ﬁae gmay ibephtaisaddny the seactipn, Ropraadantly in the
preséiRk of\a GRS BEke 06t  Ariftife KoY a Q\QH%?.epar ed using

S

conventional methods, for exanple 'scussed above.
Conpounds of the fornula HRRa are commercial ly
avai | abl e conpounds ththe are known in the

literature, or they can pared by standard
processes known in the alt. ocess (f&vﬁ?gction
Condi tions for Process reaction of "process (f)

is conveniently carrildd oulN"usi'hg anal ogous conditions
to those ,pl_escri bed above for process (e). Starting
Vaweeichl k' ® ersuitatde displa¢dablelgrooprpaiRd and RP aavedny dfXfe meanings

. . d. USi i | t hods, f .
defing e R R B &0 L A B0k sRia e g dabecpisertupath

compdundiof f&atmE(I) ad Hafirdd AblePeforeOMPoOuUnds or they are
known in the literature, or they can be prepared by

st éﬁgg@tae gisplaseablasgionphniri the chmpawtd offpitaula (VIIIa) is, for example, a
halogp o8 SRRt ARG SARPISY BRbiak St el ergas er oluene-
4-sulfprivéayt group. Capditicubin grduprL’Rs egess (g) Process (g) is

copveni.ently carried out in the presence of a suitable

b agé}ntqjﬁ% E@%g@f the reaction of a pyrimidine of formula (VIIla) and a compound of
formula (III) includes, for example, an alkali or alkaline earth metal carbonate, for example
sodium carbonate, potassium carbonate, cesium carbonate or calcium carbonate.

The reaction may conveniently be carried out in the presence of a suitable inert solvent
or diluent for example a ketone such as acetone or an alcohol such as ethanol, butanol or n-
hexanol or an aromatic hydrocarbon such as toluene or N-methyl pyrrolid-2-one. The
reaction is conveniently carried out at a temperature in the range of, for example, 10 to 150°C,
particularly at room temperature.

Pyrimidines of formula (VIIa) are commercially available compounds or they are
known in the literature, or they can be prepared by standard processes known in the art.

A compound of formula (IIT) may be obtained by conventional procedures, for

example as discussed above.
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base is, for exanple, an organic am ne base, such as

for exanple triethylamne or N, Ndiisopropylethylan ne.
weer@ere®2¢ g) is conveniently carried out in theCT/GB2006/001283

presence of a suitable catalyst. A suitable catalyst

is, for exanple, copper i-ddi-de / pglladlun}(;l)
Pro @)i debi s( triphenyl)phosphine. Process (g) is

(f:eg%}veni ent I 3(/ carfi ed out in the presence of a suitable
Reagty cegsl(elent for exanple acetonitrile, THF

0
Lo g‘?fgﬁﬁed@g?%e?@ﬁ BB A Hibou bR i eaggoe,
halo(ggl)o msﬁo&?loh? gheipf rRRENPY fhieed, icArd riﬁetﬁzﬁfé%lﬁﬂltyﬁ)x‘yrbr

d vessel usi ng a suitabl e heating appar at us
tom%‘l?c S‘él yl9%Yer onave heater. St artl ng Materials for

Pr y repared
e s R e Mgt BB o sitable
baseab,dveexeﬁmi@csudndm lofdrideer fuo bfgahﬁ aﬁﬁn@ﬁﬂ;e%ﬁch &NN-
oppounds or_they are known in

| Ly avai] abl e . _
d“S‘EH’i%PX ?tgl 7 Iﬁﬁ %ﬂ*eftswé i%a%ﬁe%arpalkﬁan@@/ Blkoxidgniga pxpmple sodium
AGES the art. Process (h) Reaction
met}?:{3)(nd| tfsgﬁlgh???&ﬁ?gcess (h) Process (h) is conveniently

caPFqcesp ©lits qonvqﬂmtkyroasradamt of tha psasemc&bdfa soRhtee Ykt sofvent or
| adi um

dllue%lﬂ'f%?gia&pqg ! %ﬁt%gg sLifc rasf oc&ﬂ%f( Zggn alcoﬁaol such as methargoq)ethanol

suc

butaheltor (mkhaéﬁdll ahehy shpi @§@th‘i‘}ﬁir@ﬁh{rﬁﬂ' aﬂ%&}latchﬁyc@o o?(%ﬂch as

skilled in the art woul reci ate, the pallad um
tOIUE‘é’atOé M%l?thﬂhpymfélqoz-@par@@onal sintthe pnessamce ofa emabiesbase

c opYo%@ése(Pi/ \%'nﬁé ?9 cgﬁ{ed:(oglf, L8, 5 ur%%'%l rmgg II&Z}:{]Z BLE to

nert

reﬂuanphr&&ulalﬁ ﬁmugr &Jokif/@nérﬂlyt PRCcER Qg)ernf1§ 5y 8 &x‘PoﬁT?efdl eating the

articularly reflux. Starting Materials f Proce
Teactapis 1ha s¢ilgsh YFﬁéPl §ping grsuifatie poatingapparetup S@@aasemtnbcscp\mg/e heater.
Start RLLR1E! pLdBiLeds, for exanple as discussed above.
Mwl a MR3 are commercially
av i doaiploend of foom B X0 mdyteypréFaged< dnieftifhal methods, for

|iterature, or they can be prepared by standard
example, a5 qgr?g’\?ﬁ in the art.Process (i) Reaction

Coﬂgﬂnbbl‘iﬁlﬁs of e BHAGIEIE Xblate & @8@1%&119‘&%111&)1& 9(5%{%“&39 b they are

carried out in the presence of a sui
knowgyjintthglitgrature, or they can be prepared by standard processes known in the art.

Process ()

Reaction Conditions for Process (f)

The reaction of process (f) is conveniently carried out using analogous conditions to
those described above for process (e).

Starting Materials for Process (f)

A compound of formula (X) may be prepared using conventional methods, for
example as discussed above.

Compounds of the formula Xb are commercially available compounds or they are
known in the literature, or they can be prepared by standard processes known in the art. 2,7-
diazaspiro[3.5]nonane (and substituted derivatives thereof) is a commercially available

compound.
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acid is, for exanple, concentrated sulfuric acid.

Process (i) is conveniently carried out in the absence
wo@Rooanodopert sol vent or diluent and at a tenpeP@r/GB2006/01283

the range fromroomtenperature to reflux

particularly reflux. Startdng Materials for Process

Prodesy (A conpound of formula (XI') may be prepared using
conventional methods, for exanple as discussed above.
Reagtioncenditionsifor Riocess(@ll a H O (C 1- 06) al kyl are

Y | th re wnin
tnetrebe B Yo Gof ATRALHE Biehetoi Sl A suitable
basepis dfoessspléovmmginic iitedate, sRIOLTESexanpl RERHYIARine or NN-

. Conditions for Process (j) Process Q is convenient y’
dlls‘??é?}?xl%tby]&ﬁ’ﬂm?n the presence of a suitable inert

SO i ] f e .
i e ooy Bl R S e TEATRCSS qpjablg catalyst. A
suitabimeatalysng, Ifgr axanmpies doppet iclided gallagieral cBlokidet he range
. AromQOC to reflux, particularly reflux. Starting
bls(tﬁﬁﬁ%}y' RPSSHNGEE- process (i) A conpound of formula (X 1)

na i : S . r.

o Bl et ) R e R Ry il pert sobvent o

dilueqg &ontexample acotonitrils #HF\or aladaha bhdateaspperatse B the bgige from 0°C
or they can be prepared

' h [ ) .
to e Ry S GBI K T A b s TRy heating the
reactZBBGH b QPaléDRkkd1 oS af BftatilE ﬁgﬁﬁ%&gﬁ%}m@fg %#H:}I :?sq xgjjc(r%ﬁ?\se heater.

di spl aceable group L5 in a co or mu
a 0eess ogeno or a sul fonyl oxy group, for

ex’ | Qr.0 t hanesul f onyl oxy . or

A TR L A
exangda zedis@stddabogs.r i ed out using anal ogous conditions to

th{zse descri bed above for %,ocess (e). Starting

Va

empgyrdsiof thedoppila X q and @mnmmdrcmﬂyfwmi?hlacc(rxpdunﬁs or they
' ' I t hods or. .
are KO B URIRBNEE o Bl ol B0 LBl il B tifeesseS pgpen i the
ProcegsXt) (Xb), (Xc), (Xc') or MR3 are comercially

Reaction Conditions for Process (h)

Process (h) is conveniently carried out in the presence of a suitable catalyst. A
suitable catalyst is, for example, a palladium (0) catalyst, such as for example
tetrakis(triphenyl)phosphine palladium(0). As a person skilled in the art would appreciate, the
palladium (0) catalyst may be prepared in situ.

Process (h) is conveniently carried out in the presence of a suitable inert solvent or
diluent for example THF or dioxane and at a temperature in the range from 0°C to reflux,
particularly reflux.

Starting Materials for Process (h)

A compound of formula (X) may be prepared using conventional methods, for
example as discussed above.
Compounds of the formula M-R? are commercially available compounds or they are

known in the literature, or they can be prepared by standard processes known in the art.
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avai | abl e compounds or they are known in the
literature, or they can be prepared by standard
w@eweae®es known in the art. As stated above, PONE82006901283
of formulae (I1), (1I1), (1V), (V), (M), (M1),
(ML), (X), HXa, (Xb), (&), (Xc') and MR3 are
Proeis§ ligr comrercially avail able, are known in the
literature or may be prepared using known techni ques.
Reagtign S¢Bnpounds may be prepared by

(8]

an r t ose. d ri bed i.n . .
037008130 R rar ey Rl AN R s sl iy 4 pitabe
acidd$, fohesempiqrpocendsatedsalfgivgnd her ei nafter in the

ex les, ]t wll be appreciated that conpounds of

f ormeAesS () i conyenisatly satriedauy 1 the gbsenes plean inerpelueitor dfluent and
at a te € ' I r o]y in

e 34 A o QSR8 C OB
H itarizld fon Prasagstilons or of conventional functiona

gr qup. nodi f.i ti s, elther prior to or inmedi atel
7 or SSPRynEpd TosBe CLl A AR Ui conveiHipnal impthods, for
exarplece dist@se@ihvencl uded in the process aspect of the

i nvention. Exanples of the types of conversion
r e&OMRoHBdY WéthmylutﬁeH&é@HG@alhyi@m ovmuereidl iyavaidiblacompounds

i . s of,an aromatic substifution .
or Y AR slth Y RERS, FgnfveP R Slte f U Rendar LBt known in
the areduct i on of substituents, al kylation of substituents

and,. oxi dation of substituents. The reagents and
Process{#k i on conditions for such procedures are well known
Readton!d R GProdlst (jy Parti cul ar exanpl es of aromatic
W{Tmﬂ_g%s i nclude the introduction of a

ni Pragsegpr(@up cosiengndp nareiet vat imdhdpiesdnce af b SuitdblEinert solvent or

. introduction of an._acyl group _using, for_exanple, an

ity i858t 8 et Aishfigtme fang, St oo smanERRaR ) s conveniendy
carribd bt QiSO rattRORI théFd el RIS
i ntroductigér{aof an af?%?ﬁgpgjﬁﬁéfﬁ%{]g’ﬁhgﬁ@yr%@‘%’de
StartirgrMitevinls facPmcéss dh as al umi niumtrichl oride) under

Fri,edel Craf conditjons; and the introduction of a

haf*dQEHS" ﬁ? 8%%{“#%@@&?%%8{8%%&%& Conyenéyishmethods, for
exangPsd dikstsbubog@ct i ons i nclude the introduction of an

al koxy group or of an al kylam no group, a dial kyam no

gr SigAbdy dehyNragiog naents ag chanerdelybailable rgmpbamtiardhey are known

. [.11.0 t4 cul ar anmpl es .of reduction, reactions
it A e ey B s Rlea T 0 BB Ao Gra e P i gitr oxy
Procegsdklp Wi t h sodi um bor ohydride or of a nitro group to

an ' Q,o, group by catal ytic hydrogenation with a
@H%&@&P—%I%@E&&@Q treatment with iron in the

pr f€. ac] ' ale) d

et isplbRegtoR LouREL dblind o R RECH T, e exampte
halogsnb gt isulfiorofloxyl depiip, Hooextampdd RydrsLdHl6rdYnedanesulfonyloxy or

tolueaI gyl f‘f“l flon | . Other conversion reactions that may be
UEed ' REY'88% the acid catal ysed esterification of

Cariomidtion FPretsfih iy conveniently carried out using analogous conditions to

those described above for process (e).

Starting Materials for Process (k)

A compound of formula (XIII) may be prepared using conventional methods, for

example as discussed above.
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al cohol's. An exanple of a suitable conversion reaction

is the conversion of a conpound of formula (1) wherein
WR0680m2¢ C - C ) al kenyl group to a conpound of PEDGBR00E/001283

(1) wherein R3 isa (O-C b)al kyl group substituted by

a di-[(d-06)al kyl ] am no -goup or by apsaturated

Mo rQutyduings & the GorArulERDRA, §8tHY,(RE), (k) R MRP &?gﬂﬁééﬁﬁ

nitrogen and one or nore ﬁetg#oa%ons)lndepen nt y
availghlecqmappundsos they pisda@awnar yrpditeratide, s tayrcan 8a (phepared by standard
pnx%gQgﬁﬁgwgpéﬂE%ﬂbe achi eved using standard procedures,

for exanp y conversion of the alkenyl group to a

di Hyscitaied) abdey) copipupd3nbt forasiak ), tm)r(wb ct«eJ) (@m gvh!) QVII), (X),

ponding ketone with a suitab

HXaaZ%hi ?i(g)g :r(?r(g AR MRS ae %pr@mm%ta@y aawéabée; ramekrmvonnahe
hterﬁtlﬂFe &Qﬁ% ﬁ@d Eﬁn% Eﬁ? 1??80[11? qugsu % e)t(au e t%?sf?d%%g)ounds may

above by re |onW| he appropriate
be pmp@@dl’wema]‘ogausspmtabéseto tiesbe desvgibad W 03)'04$P%mﬂxﬁmples of

le of
prep ot e et P i ep o RS FreE S G e g fheexamples.
Co e @E)refcﬁrtémh@t c{oh) Y}H@sf(g* nﬁﬁ '(12 cé'ﬁ‘bé’%ﬂv%ﬁéé irXo > farther

substituted (d -Co)al k xycar to a co
comppuryds offgranufa (T) wtm @tamdammose@maxpmwmwnhmnsn@m | fbum@hple by

b
mea SRR e AL el el e
modsfidagdnd eithetipriéytOoRirgediaiel WMo RIidk fe bfocdsses ffchAGELd above, and
above. Such a conversion may be achi eved using

Suchsﬂra??&area o peleden wethe pmce@fam ef tb*ﬁllwaﬂvn on of the |
gag&% ; ts ggth%g'ﬂg%gf §1L\)g§(s%ha{e %%WR%art uag l{gﬁ& gﬁﬁ{siﬁ){rgroductlon

of a wbtshtuant ppheanalf ay asmiici stibdtizetiqr lefi@ion, or SE 6 A0EEH dpdnﬁ’é substitution
an_optionally substitute

AT I T I e

The FABMAS BAPRAGRIM c‘?on@i%oﬁ?f&léﬁé oéécﬁ?és' a?@w%fl F?n the,chemical art.
car boxylic acid and preparing an act |vate
exBapicelapesiamples-qf 4r@uatic substitution reactions 1nclude the 1ntroduct10n of a

. 5]t net hyl - mor ghol i ni um
“1“"%@ &%@g‘;&ﬁe‘@ﬁi‘?ﬁaﬁ%@h& 6@ ?nérae?%@ngaf@ﬂ A Y] ST IR {GF
exan&ph: r@.ac Artalide ineKewRlaeiddkuch &WildARlEn &%Ycﬁ{d%? Qﬁ‘derIFrledel Crafts

eaction is the conversion of a conpound of fornu

Cond(t}qnswl% Frradurion of aa Aol zoBypaisineapcik drije grdiupyis acid (such as

alumﬁggi@gggtq?@e) %r%d@ gqr\:%l\lﬁ% b 1Hﬂns a%%ﬁ\? é?tg?dd;ﬁﬂ%gf g halogeno
group.c Rartiveldr wsam}ﬂ;esstfallud]abphlht owisstltities redcQbnsSHaINBE thellMtroduction of

t [ |th|umborohydr|de or |ithium
an al kR iy i igdemin KPYY, ot syphige ek eonmiing

heterBé Rl d @BnRiEd Gﬁfmﬁﬂﬁd@agfcufa?é ed (!)f)reH@c%ﬁoh?fYa%lthSs include the

at various stages, the addition a
redugiigneof Breatbepyl grgup rocaiipgiroThgropp etitacbiingn borohydride or of a nitro group

to an amino 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 include oxidation of alkylthio to alkylsulfinyl or alkylsulfonyl. Other conversion
reactions that may be used include the acid catalysed esterification of carboxylic acids with
alcohols.

An example of a suitable conversion reaction is the conversion of a compound of

formula (I) wherein R® is a (C1-C6)alkenyl group to a compound of formula (I) wherein R%is
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groups used in the processes above may in general be
chosen from any of the groups described in the
wo pdoenegoes e or known to the skilled chem st asPCT/GB2006/001283
appropriate for the protection of the group in
guestion and may be i nt r odced by conventi ona
a (Creté)ality] gidup beistitigl By @ UPRCTRY6)BRyI&ABbasoBY ora saturated
nj ent method_as described in the literature or
mOHQHIS‘EiH 4 & { recralared BaE.cHush S0e aempiiss 9prazsn end ore etigore
t .
P P B PR B, S g B ¥l g gonversion
mayttegichiepeduding stamytandl proseduresyiter exeniptli 1t conbenoa offthe alken Tyl group
n t he nol ecul e. SpeC|f|c exanples o

Wh
o & JGHER kP B meb s o GHdRURn e skcBPBmg Ketone with
a suﬁﬂﬂé/ Sﬂﬁﬁsﬂf%eage f(‘ﬂ*b'x‘éfh Id QURfm Rer?c?dat and 95nv%}%?(ﬁ%fe[he ketone group

| ower al S|gn|f|e that the group to whic
to thapipmr@osubxztéﬁ@rt abdefinealsibdve by deactorbwith iﬂ‘tecamro;iri‘atdmduhe xethe

h h t tive.
prespRE T S sfine R bdaau H PR Sdo Pt B of

pr einetHet 8@1@'1@ ops s@fa%l@édﬁ%‘rs%'r@é[&tﬁ)ﬁ ¢Sthe RbBVEiSh bR l:é(mpound of
not exhaustiy The use of protecting groups and

formyda Hhuhersm ]&Ielﬁraét(’@@@m%b Sl*ithltBtpééChQﬁaalk%yImIIbDnyi@dup toa
comg&ﬁgi &ffo%?tg{l zli Wh\é%tnpkm is %%ogl%{ snué)stﬂtgged e ntl ERCI-

ti'ng group
C6)adlsylearbdrooytiondi- e(mp@ayan@uoarbamwlagmm@t arpopaﬂoﬁﬁatgoéub@ﬁtufa‘d -
pester-form n (the said al cohol or silano

COR R BB Sises flileil s, SHFh 8 fomNesTE) mapkasphiered using
stan&frd BRICBAINYs, REQLARHId Sy ﬁﬁg’t}q‘?iof'tﬁ‘é%&ﬁggouib kcgjﬂlula(n)‘g wherein R® is an

branched chain (1 to 12C
optignglp sehsjitutecal - Cé}aﬂkdzgrtqrb@nyl lgowgrwigh kaxpnial, Mﬁranaipﬁylhally

oS RSB, LTS Dl
groupf s tlﬁ?@(ﬂ{mﬂ)écﬁpe@@‘cﬁltWﬂﬁf)ﬁ%&latef)fh‘?soédﬁ%(ﬂsﬁ%%fd%l conducted starting
buty §on nmet h and pi val oyl oxymet hyl)
i3

fromathke @Wh@cﬂqytl @d;prcmmg aa|aklyVatgct otgrsiof Examplz aspg d-(4,6-

dlmel'hJI(Sijggé Xy e?thglly#orpgxpwuupo%?ndﬁ Wf‘:th%T&gn be reacted

\mﬂMﬂammﬂxanpmanbenzyl 4- met hoxybenzyl, 2-nitrobenzyl,

4-ni trobenz enzh dryl and pht halld [); tri (Iovver
al ‘Q‘QP A P 6&%’ FVJJGrCOEXedY’FBP ECACHPI S @F@Wepsllormfdi compound of

fonnhfhrk(i)' \bl'i’éré!ﬂn@”]?ﬁ VAR gﬁii(%;gfc%{b:o%go%%@lﬁ%@)l el(%/dn%}ﬁ g{ of % u'ia )

groups (for ex
wherein l5Gp a|hlyér¢y(bl—(§!r1 eE@alk@f groupx Sngi aacmivleljsi()n. mﬁ@bdﬂ @cﬂﬁeved using

riate for the renoval of carboxy
standiR b RE. 1or BRRE BRIy i B Al bl Sytrid g Binom
alumifgtialhydfde.enzym cal | y- cat al ysed cl eavage. Exanpl es of

hydroxy protecting groups include |ower alkyl groups
( f at ﬂé%% Apprecigted thap Lhewryparatmmqf caiipenyds afrfompda (1 may involve, at

vanogéé gt?’gc}s) th@:altc)lﬁél)ron 2 \é\é)e(ré%\%:l 'g%%y ord-ﬁr o ote(eét%l%r%;@%p € protecting
groupsarsed iithe pyaasdes Bdve may in general be chosen from any of the groups
described in the literature or known to the skilled chemist as appropriate for the protection of
the group in question and may be introduced by conventional methods. Protecting groups
may be removed by any convenient method as described in the literature or known to the

skilled chemist as appropriate for the removal of the protecting group in question, such
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| ower al kenyl oxycar bonyl groups (for exanple
al I yl oxycar bonyl); aryl -1 ower al koxycarbonyl groups
w@ b@r/1e026pl e benzyl oxycar bonyl , PCT/GB2006/001283
4- met hoxybenzyl oxycar bonyl, 2-nitrobenzyl oxycarbonyl
and 4-nitrobenzyl oxycarbod-); tri(lower alkyl)silyl
methdd3rbefgasipbed sofds 18 EATYdt $éh¥Val 3neh i ith mini
Tt bty e ety ot Ty )ﬁl%d ary I 7 ower B & IV Fgpimum
disturRangs| of shuips glsywhere ipthe iBxlaerie-es of ami no protecting

. g;?ﬁgfigb %gir.{];@?s éﬁé{%{ﬁ '%gaé%{){lji)slegr\éekg[éw%h%?olw 90rr%liléa s?akg fo? (rzonvenience,

in whiahetldvast Y e iz, Yor, exdnipld, 1ObaIN, SMfies that the group to which it is
2,4-d mB hoxybenzyl , and triphenyl net hyl);

applqu-PZ{‘?éSFﬁ hatelt iRy Cashan atemg HetiHyde ugdersiood thapwese examples are not

e?(h%ﬂ(s)f\f\gc;? y‘gfﬁﬁlg%g?%gé g%ﬁé@%%g?ﬂ for B QXY GA R %:rc]c}/ltclegtfng groups are
sivegoalnp! thatd art eixyikalyhonythanstivey 'FHe@se bf plokiiE @FdRRE¥Ad methods of

oups (for . | e benzyl oxycar bonyl,
depr%%@?%%&%%‘?ﬁ?ﬂ%%%ﬁé %ﬁe; ODCayTsey W{iéﬁlztw 850pe &f Bsripvention.
ne, ' il J
ar ups. (701 exal e pryaL oy ox ot Ryt er AP BT o
aryla( hatiesleehsll er of mestdryfbgning|silamad (the said alcohol or silanol preferably

B e I R
branbiesizehkind@ne 12CRUBS grdvipk [HRE 8x ARPIE HRHIGHVE ah@ 'fer[—?lgf?}ﬁ?l of

hyﬁroxy and am no protecting groups includée,”
loweg elkoxy-lowsr a1yl srpupsefor qramale methoxymsthylc ethbyyrmethyl anded

o ey P BB S Pl e e relsespopsg
propgumyloxametheh bytyrglogypbibyind picabilvx fasthgn OeRsr such as

acfsliegien ey bont o el g Stetl L L
l—et@ﬂywb&fwe&&l)?ﬂyﬁfd@e{%gg}? ggoglg)g (f.%y g}[ag#[}ié béncf%‘/f, I(glr—]l%ethoxybenzyl,

_trifluoroacetic acid. r-isrefeerre
2-nitpebgnzid etinitogenyt, b@?/vdrydsylrayld phtlialligydbz;ttﬁ?nwelbalkyl)sﬂllyhg@hps (for
' . John W S 92, fao enera
exarfPLIARE Y andlet B Bl RNy SlEvedluiebT eritist aroups
(for Braniphcirinkth R BUABY1):Mn@ (0 ' Lilon
Or.ba T. Geen}ael?%;l},walnsé pukgiﬂil«ésrﬁggﬂﬁ%‘s gfgﬁn%nﬁgbﬁ{é}?sg[ﬁ}hws
Pml?%%flbg@?%?m}atfgfﬂr cheremoyal Qicarbesy ipryedsingigusups\Wandeafor example
id- macent | - € I alt of a conmpound of
actd ?gar%%rﬁl a %I ?Pﬁg&%ﬁé%ﬁlgr%g{c??}%gfég&%l e an aci d-addition
salExamples ofeydirexyqhdtactigderoyps iholade kR akyl ERApS (f8Fe:Qfmple
und with suitabl e acid using a

id
—te“-bi@'ﬂb éﬁ(’:l‘i(’)‘?r;p Yh#supsdeeex appdsmali); laweraliianet groupsdferienample
f |
acety%):i1 Rovidr @RoR A& b(flfy@g}o?lﬁ§ fok F}?Jm%%%g%ﬂ%{? )g)%gﬂ)a art é)?l Dy gr ram a

, asolution’o e sa
lowesalkensthorycrhoryl grarpsd farephmpleatlyhixyedrboroyl); abHabweealkoxycarbonyl
car.bonate o oxi de, for exanple sodium

srou b bR ol O o0 R, Ao H e e iR A et o

2-nit:dbeHAYIOxyAHDONY1 dfd AlniROBERE Pok BNy BX il fower alkyl)silyl (for example
trimethylsilyl and tert-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups.

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and
2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower

alkoxycarbonyl (for example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example
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As nentioned herei nbefore sone of the conpounds

according to the present invention may contain one or
woresoe/1edoe6 al centers and may therefore exi st aBCT/GB2006/001283

stereoi soners. Stereoi sonmers nmay be separated using

conventional techniques, -89g. chromat ogr aphy or

allylok peibanydl a1-Yshedlalliox9édrBohyl BRsips (RPELLHRE %eﬂl:%?/oxl?/gayrbonyl,

i sol ated by separation of a racemate for exa e
4-%%%@%%%5&%% Pindtsebeonylox ymdiomy! ol onitteBeyldtyearbonyl);

[ ' I sol ated by s at.i
lfW%ia??dhgﬁggﬁﬁ}éﬁé‘?‘%@Oé%?a ple Piv ?ylﬁy&bezﬁﬁﬁé alg?ls{f%léfor example
trimethgisil glranditevobetyidimboiylsayB Mk flidday (fok 8dhABRethylidene) and

crystallisatjon, HPLC or flash chromat ography.
benzﬁ(ilﬁ%‘}er?él@isii@twtﬁgp?ﬂzc}@ﬂ%e Foeseoi soners may be made by

chi j i gl rti Jmat erial s under

oS ¥BbIRRLE o BBt Sy b e A SRRl et nctuce, for
exangle rasid-slease-o metabr oz gaicallpchabiedRydrolykid fér @Bhpsaduch as
zqﬂ{qggeqt. gasn g s$e0|f|p gtere0|soner is isolated it

O PP oYL P¥drogenaline fargrpups speh avbenayl andihotolytically for

§ QIcR0k 201TR o 118! Ltect;
St A0 PR 5 AR AR M i B Ao
group gy By vedirghtaneinine beup dyenecidsarmtysed hiydrol fis using

triﬂu%?&‘i:let‘i’éqa %)ove relating to the preparation of the
corrpounofs ‘of formula (1), the expression "inert

soTherleriefoserted 0 AantaDizal inlas? 410BAEAYy Mdion
e Stfrtlnq materi al s reagents, i nt ermedi ates or ’
1

t
Pu"l‘ﬁg%‘% obn; Wiley #eyams rl 99hifengenged guidhyceatif reattontdoediyibed shd
' ﬁg t Y kidahed..in t t
reagé/h\n'ftsi %@8 g?gt(%?tat e@oﬁgél@ ? Ig{cg‘g'?ﬁjtegls’?bt Eglrﬁllogol??g@uﬁfgn gfal., also

publishesl bynlobintWiley &rSamnfalgensralbduidmca bl prdleRBROGRAS] ONS,
eni ent . manner, the individual process steps

e ASHARAC S e YOFeePiARe 1 qﬁéquomag phfcgmpladReanrequired, for
exanlEIR aci@B@diBbn §4€ it sl vd Sahed ﬁ?,t f%gr’l‘%%?a{%%on f said compound

. performed at di fferent stage | e ov rou
with pjsuigable¢radrpging a comvenfionaipracedsremriyhdet patekiosdmbbiia®the free base

[ t inter i ate o0 those associ at ed
rom 55 BB RGP e bR R SRR e e vt
suitablabeserdieatplelaeakilNof IRAIRIQGRE %?e?al@@%ﬁh@ &g hg&a)(lt%e, for
sen

are novel and forma further feature of the pr
examip,:?\ﬁé’ﬁfqnb?ﬁrbm% iPafasg e carhonatej ealgimmdadwaate, soaligpo hpdroxide or

ot §i§hﬁg}d§ iigom a conpound the fornulae (111) and
P as(l H gl%las her ei nbefore defined, or a salt thereof.

Ths mentemed derinbefoay stite btht Renibewitsabcstdmalth 1 prtd&t invention

ma inger medi at e. u%ﬂ salts need not be a _
Y PRSIt e qﬁgf- ekt 4l may hereforegxist anstpieeispmersay

StereSiSoM&R ity BeQePirERA LS . | LDt form of .a
phar rracegt i.cg Iy n(l)lﬁl-n g? 82%{“2%@%%%&%?64] %pro%(aé%?p&y or
fractignpd lgrystallisstion. e Thesefantiomerstrvey Wepisolbedtbyrsep@htich Gronmesthse for

exam e bf %z{r%lgﬁ%%lr)%s lliqgﬂglgﬁggoiﬁueq%ﬁgﬁ} ﬁ“g(:a girastlepetoiesronnggsl magy? be
isolated by separation by virtue of the different physical properties of the diastereoisomers,
for example, by fractional crystallisation, HPLC or flash chromatography. Alternatively
particular stereoisomers may be made by chiral synthesis from chiral starting materials under
conditions which will not cause racemisation or epimerisation, or by derivatisation, with a

chiral reagent. When a specific stereoisomer is isolated it is suitably isolated substantially



10

15

20

25

30

exanpl e, one or nore internedi ate conpounds of the
formula (I11) selected from o
WQ@2(08A¢9%6 | d- 2-yl )i soxazol -5-yl ] pyrrolidine; PCT/GB2006/001283
2-[ 3- (3- et hoxypyrazi n-2-yl )i soxazol -5-yl ] pyrrolidine;
2-[3-(thiazol-2-yl)isoxazd®0-5-yl]pyrrolidine; o
free?fel[ &hér%téfedlbbihﬁy ez é)(hn?plé’l:adtﬁﬁ %Zlgs"tﬁarﬁ/id@gpfa"rt‘fldl%ﬁgﬁ fhan 10%

(2- cyanopyri d- 3 i soxazol-5-yl | pyrr

and qurgp%raymlm}y iEsthan )5 éx weight of gthanﬂ}ma@lsmrdeme and
" b et it R S5t SRR AN HSPGinda e forppla @), the

expmmp‘l‘mert ssleen? rof@s €o & B1eENTREiEH @oes ABPRUAAFIIPThe sth‘fung materials,
élH—Pgl) sel ected from

reagF‘%iS leFeE‘m diplss OxbrodREY G mpnyes Whichadviersply)dffeossahoyieht ofithe
di ne;

deSI%etaé{rdtS&Jk?tt yl oxycar bonyl - 2- [ 3- ( 3- net hoxypyrazi n-2-yl )i so

x aPetsoss siillqulintiod mﬂwnia‘e apprec1ate that, in order to obtain compounds of the
tert- buH | oxycar £3 (thlazol 2-yl)isoxazol -
1nvep51?ﬂ/{nr %ﬁ@tl € an 1n ome octasions, more convenient manner, the individual

procedsts&dphs M&l@ﬁé@l@é}aﬁﬁéﬁﬁe rRay B perrothiel Y B¥fed4l: Brcer Yanlilof B

azol -5-yl ] pyrrolidine,;
indiyidyal seactipig Ry bgp@'@ryie)i-aﬁ diffferdn stag@incthy oivekaB ryttd (iSO ¥lgsnical

trans?(ltm-l{’att hl {f‘}é& e Igl nedrq}).]poQ dfféerﬂwmemlecfhge%% thess,assoeiateyl y

hereinbpfpre Withdlpaﬁlcuﬁﬁ(ﬂea‘éﬂbﬁ)s thereof. In another aspect,
particul ar internedi ate conpounds of the invention
i nQF’ﬁ@@ Intepedigteswsed in g drenesses descrihed abmewizat govel and form a

furth%Pf&er'@?%tg}rQﬁ) dptsgﬁat fn?clr ggl)‘n( azzAx% Arb)n&f)j %l%%trlgg{oa?c%?a cgmpound selected

from] BequEpautl Itiwd‘y)mw]az (Ima 2ny (Ii-Bg¥ az Béreﬁbyﬂohl: &Bdﬂrfe@' il 2R thereof.
yrrolidl ne,

azol
The %‘?’{eg Ee?“ ‘5# I ﬁ?ifof')z(samf ﬂ&f‘ol)sg@]zlﬁpd@tey ISuely paltsirieed net be a
I ol i dine.
Phargga&ugi?{ﬂ%i é&?%éﬁll@?hwf ggry%aiﬂ oéxlg zo us{ﬁ:y O]IHF O{F 13 glterniedlate in
the fogyokapharmepantioatty nan-iqveptable lselt ifakp e&ﬁmpll@aﬂfchghllkﬂ}re useful in the
ate co nds, of. the invention include or
nwn%%%ﬁ&ﬁ%%! ﬂgmgpgﬁﬁﬁgmpﬁﬁ rmedi at e conpounds of the
f Olhmﬂealsﬁdcﬂpaﬂﬁiﬁar siebesddRde f:érgfiﬁunds of the 1n ention 1ncltfde for

S-N-tert-butyl oxycarbonyl - (2-pyrid I soxazo
exam[;blep\ppq; 87 m@rejatermediate compounds of the formula (III) selected from:

t /G [3-(3-net hoxypyrazin-2-yl)iso
L e
2-[3-(3-methoxypyrazin-2-yl)isoxazol-5-yllpyrrolidine;

2-[3-(thiazol-2-yl)isoxazol-5-yllpyrrolidine;
2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine;
2-[3-(2-cyanopyrid-3-yl)isoxazol-5-yl]pyrrolidine; and
2-[3-(pyrimid-2-yl)isoxazol-5-yl]pyrrolidine;

and salts thereof.

In another aspect, particular intermediate compounds of the invention include, for
example, one or more intermediate compounds of the formula (II-Pg") selected from:
N—tgr_t—butyloxycarbonyl—z-(3-(2-pyridyl)isoxazol-S-yl)pyrrolidine;
N—te_rt_-butyloxycarbonyl—Z—[3-(3-methoxypyrazin-z-yl)isoxazol—S-yl]pyrroIidine;
N—teibutyloxycarbonyl-Z-G-(thiazol-2—yl)isoxazol—S-yl)pyrrolidine;
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S-
-tert-butyl oxycarbonyl - 2- (3-(thiazol -2-yl )i soxazol -5-v

WO ynewbé di ne; S- PCT/GB2006/001283
-(tert-butoxycarbonyl)-2-[3-(3-nethyl pyrazi n-2-yl)isox
azol - 5-yl ] pyrrolidine; - 61 -

N-(tertNutdxsi : a2l 3y 0i8o L8N LdoBnuyl.) i so

(et _ngi_té)i;?)i)g%/l)r QXYY @m&n By1hidoL4BNORYLL Soraisl,
N-(tettutoxygapbopy-2 dBHamyhnadyfia-3- pyisoxrzd-2-yipyirslidiazol - 5- y

: (1.0l 1.di ne; salts thereof . -The activity and
NLésr—léﬁae/tg{olgw%réoW"Zg[g%Bmzﬁb&SBF%q]@"ﬁE’yﬂ? dingyent i on
and §HlYs theredet er m ned usi ng an appropriate assay as

described, for exanple, inWD 03/048133, and detail ed
be B ARotheioispefit rartiondas dytsrmadiate Ropowrsls oAtedyvention include, for

e : : e A
e STy SR i BRE B3R BT Pfotmaite Btk fRlgeted Hom:
S-2-§3-Gyaid2-ghzoLadol-8n8fpeFoEEingGST) , thronbin cl eavage
[te and I G-I R intracel | ul ar domai n (am no-acids
S'Z@%éz’-e“ﬁgwyaﬂaﬂwo%l@a%@wY_Héy@@lrca@p;t o as GST-1GFR
s-z-y}%&h%?ﬁi{yﬂfsb%%gﬂ@%}@yﬁﬁﬁ&’m&”t o pFastBacl (Life

chnol ogi eés usi ng standard nol ecul ar bi ol ogy

S-2-{Ehmethydyyr{AibRed)isanzdt opllmgrolidieabor at ory Manual ,
rook, Fritsch and Mani ati s;

nd Edition.1989; -
SQ‘%&&C}@WP 'Igﬁi/rl)bsé’ﬁf?z‘ll‘ Y Ridine; @k) - Producti on of
S-2-[ﬁc@mhﬂ@pil)i‘déia%l—ﬂ\@ﬂpf&%lid?ﬁé"ed fol I owi ng the

manuf acturer's protocol. Briéfly, the pFastBac-1
and gadisttlsreedont ai ni ng GST-1GFR was transformid into E

cokl I ontai ni.ng the bacul pyirus geno
oL G Sl D L A RO B R e, o
examk) ahe o niceg et ddeonirRntBacthY esifia fm‘flf’ h Bd1&ed from:
enéani/m n resistance gene and the GST-IGFR expression
S-N g‘é%‘ W03 Y HBPi2nG -@ryridabispeazot-d9parplididei n pr onot er

YA [ t j cm ... B . 1

SN R G L S et A st

S—N-Eﬂ;’alhtyllomgwbdk:)m&;Wmlﬁezod;amg@;ce@z@éks?_yll)péy:rg&ﬁ%@; n | oA
in T- _ Bacmi

SN A Rty P e P i ey Bl oS o ot

- DR vohy lrani AR < t

S (O A P M frRAREP" 7 2

S'N'Hﬁékglﬁﬁl%m%QOIM-@,-[3tﬂﬁyﬂmﬁh2ﬁ'ﬂ)iﬁiomgz016%1§mmﬁdﬂmi ng

IN reagent (Life Technol ogies Ltd, UK)
andﬁ‘ggtH[%\%grgfg the manufacturer's instructions. Virus

paThé¢ adtivity\wed eelbaivwiyf eBmbyurRlab&silinBdo 8 ihvdibh %a\%ae
medi pym. 72 hrs post transfection. 0.5 m of nedi um was
deteryupesl ¥9ng HF GRPEOPITE sanissjraershednfos gkample, inf WEr@51@48133, and

detaif@editi Ng 1 x 107 cells/m . Cell culture

Biological Assays
IGF-1R Kinase Assay

a) Protein cloning, expression and purification

A DNA molecule encoding a fusion protein containing glutathione-S-transferase

(GST), thrombin cleavage site and IGF-1R intracellular domain (amino-acids 930-1367) and

subsequently referred to as GST-IGFR, was constructed and cloned into pFastBacl (Life

Technologies Ltd, UK) using standard molecular biology techniques (Molecular Cloning - A



10

15

.20

25

30

medi um was harvested 48 hrs post infection and virus
titre determned using a standard plaque assay
w@e@erowee. Virus stocks were used to infect SPOI/aBE006/001283

"High 5" cells at a multiplicity of infection (MJ) of
3 to ascertain expression63f reconbi nant GST-1GFR .

L LG Re o BrRoPYhrhbiloB R, Fts@ ddMNihiatis: Cold Spri
abiﬂﬁ?cﬁﬁg—agg?g h@yhg%ﬁbut at P?F)gé}%lﬁ)ﬂsoephar %se nlfdeI F oned Ct%l/d _ pring
Harbqug {aberaiary Rregblut at hi one. Briefly, cells were lysed in

. (S 375 NaCl (Sigma, |
AN IS i N —
87 Brisfl)) tha pHadtBMOT VediS @iainiBE GEID-IGIR Mek RahitBEmed into E. coli

referred to as |lysis buffer. arified |lysate N
DH@%&@ F?ﬂfﬁ containias thedrgalevirng gangmedbadmid RN Ay magirr]ly adoinbpsition
| i ose, ( Amer sham Phar maci a
eV e b R B B ey 18 ros eone and
the GRE-IGKRwixptesdiys cassditef iheludinglhd bdchRvids pOISRERA b‘r%m%ger was

e GRRTHEEAY Y5 ek DRER G o om e sy,
; i . [ ont ai ng .
a3 00 SR FREO B0 AR S B e prva

encoging (&Y BIIGEBnB admid YN Auf dsex tracteg fromi mgmgomwr ded?ll?éﬁg%f sBbéral

NaCl .. 10% gl v. I /v , _

BHléFg‘i ‘é{ﬁ‘g? gAanisy andlm%?ﬁid%gs%r%%%é\ét@raﬁ’&glmrfl@ ;@?Elscgys gheevn in
1 e o T L ARG GRS A g
reag%x_t {life "5 p]ép@le(s Sitd K N odflowitg l@gnnmnﬁacméct's 1|hJ|KrucEBﬁQ Y)irus particles

i j t kn a 96- . .
were ety eI R E SRS R R 2 06y el B Estion sipiegmeciom
was yreld 7o ihfatt dD@ ehl atispéfsiOStalime of‘Bfﬂ@):oﬂtMntrl 240" @AsAdl. Cell culture

-200C (Si , 779) . 100nM Na3VO4 stored at 40C
medipggy ‘6??&}”@%%38‘)8%9]%% apfectiongng yimys tire deieghnined $s1_ntg @3tindard
. ' . . *

DA SR G B PR

multipligigy off inRSHhos (MOFHokA to%cirﬁﬁ@ﬁ@res&b&&ﬁ)redﬂﬁﬂﬁmlit GSTIGER .

ﬂcé@%ts‘bgg'ﬁ !ro f#\)fs ﬁiréj*lsr}f%ﬁi’g [ﬁiﬁ%@%ﬁ%@% Phi t on
Glutathidf Seghadr8 oI wddHY elltiGPMtH oREARBHE Briefly, cells were lysed in
50mM HEPES pH 7.5 (Sigma, H3375), 200mM NaCl (Sigma, S7653), Complete Protease
Inhibitor cocktail (Roche, 1 873 580) and 1mM DTT (Sigma, D9779), hereinafter referred to
as lysis buffer. Clarified lysate supernatant was loaded through a chromatography column
packed with Glutathione Sepharose (Amersham Pharmacia Biotech UK Ltd.). Contaminants
were washed from the matrix with lysis buffer until the UV absorbance at 280nm returned to
the baseline. Elution was carried out with lysis buffer containing 20mM reduced glutathione
(Sigma, D2804) and fractions containing the GST fusion protein were pooled and dialysed
into a glycerol-containing buffer comprising 50 mM HEPES, pH 7.5, 200 mM NaCl, 10%
glycerol (v/v), 3 mM reduced glutathione and 1 mM DTT.

b) Kinase activity assay

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
ELISA detection system in a 96-well format.
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Co-factor solution 100 HEPES, pH 7.4, 60rM Mh(Q 2,

5nM ATP. Poly EAY substrate Sigma substrate poly (G u,
WeL@s/1T9peg 6:3:1 (P3899). Made up to 1 ng/nml i PCPBB2@6AI01283

stored at -2Q0C. Assay plates Nunc Maxisorp 96 wel |

i mmunopl ates (Life Technol63gi es Ltd, UK). Antibodies

)R@h!,aﬁyﬁmmyr osi ne anti body, rmnocl onal from Upstate
bd ot echnology Inc., NY, USA (UBI 05-321). Dilute 3n

JMJHIE_PBS/T + 0.5% BSA per assay pl at e. Shgeg- f
conj ygat ed secondary antjbody_from
2001§j§rier shaﬁrﬁasg %ﬁg Bi of g‘?ff ‘%ﬁréé ( NXA931Y glgm BB8d720
IMI of steckrinto 11m PBRrdd 4 @go@% BSA per Qg‘%ﬂ)ézgjbgyg
ma

TMB solution Dissolve Ing TMB tablet (Sig
100mM o | nNapKBo ( Si gna, @J@?@b@t#@ the dark f ¢8ighahB6508at

roomte at ure. Add Lution to 9m f fr
M pr epar e phosphat &- c&zﬁa?\lt buf f er @mg,@ﬁg%'&

ImModi um pditborate [1 bistﬂ‘ogdfd azawlgl S (Si gmaI @I%Zgﬁ)Aggﬁ)
100m distil]ed water top solution is
Neat £’ sher T ”e‘lﬁt]lopl c UK. Siomd at keem GyopeggneB0 §YishesT9284)

1Omg)lglgpoun§ sk ssolve in DM3Q .0 &é)m\/l then dil | onSéZ%)

illed water to give a range from 200 t

nzyme solptiom\VSO f i nal concent ration in assay \éve: | . : 3 Itl )
b ut e 0]
o7 S RIRLR Tiior Proui® ) reliebih TOhh EER S pHch 4 SoMIDTT,
0. 251@1@1 NasV O, 1039 a1 Xeloo, Ohek /ml-'ﬁ'SaAPf{r Mg O;yi@ﬁaé%@a' ed

and i ncubated overni ght at 4 C. Excess
Mﬁﬁ.ﬁ&]&ﬁ_ﬂas di scarded and the plate was vvashed (2x

e PHREES HP AR bl o AR 1 Som

PollePESubstHatE 4 250/il1 per well) and blotted dry (this

IS J {)ant in order to renove background phosphate
| eVid $leglg PRl¥ Bt dMp din6:3d) @BRYN- Waadeawded migin id®BS and
storehapfgok@nase solution to each well. Then 50/d of

co-factor solution were added to each well and the
Assay|ates was

Nunc Maxisorp 96 well immunoplates (Life Technologies Ltd, UK).
Antibodies

Anti-phosphotyrosine antibody, monoclonal from Upstate Biotechnology Inc., NY,
USA (UBI 05-321). Dilute 3ul in 11m1 PBS/T + 0.5% BSA per assay plate.
Sheep- anti-mouse IgG HRP-conjugated secondary antibody from Amersham Pharmacia
Biotech UK Ltd. (NXA931). Dilute 20yl of stock into 11ml PBS/T + 0.5% BSA per assay
plate.
TMB solution

Dissolve 1mg TMB tablet (Sigma T5525) into 1ml DMSO (Sigma, D8779) in the dark
for 1 hour at room temperature. Add this solution to 9ml of freshly prepared 50mM
phosphate-citrate buffer pH 5.0 + 0.03% sodium perborate [1 buffer capsule (Sigma P4922)
per 100ml distilled water].

Stop solution is 1M H,SO, (Fisher Scientific UK. Cat. No. S/9200/PB08).
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i ncubated for 60 mnutes at roomtenperature. The
plate was enptied (i.e. the contents were di scarded)
warwsiaem2eashed twice with PBS/T (250 | per weP€)/:B2006/001283
blotting dry between each wash. 100 | of diluted
ant i - phosphot yr osi ne ant i ety were added per well and
Test bsmpbwi®e was i ncubated for 60 m nut es at room
tenperature. The plate was again enptied and washed
t W-'ﬁiésqm 1y IS OTto (195 0M [thepetiluiiens in, difiillstitvwaney tdive a range from 200

SEON .y of dil.uted sheep- anti-nouse
o Ollbg% ant ng%};? ﬂm’@?@ fgggg%nclsgtlratmllp B Woe pl ate was
b.ii) &dshy pootobél M nutes at room tenperature. The contents

[ rded and the plate washed twice with PBS/ T
TheV(P\ggfe)Eg%{%égStm s digpted fqu@/@i in PRS wedtheep dispensad in an amount of

0Ty GO 8 LR Rty 30 s

["at e was i ncuba {
Excess pobyr BA Yrselutioalwisidiseatded asd tleygatk Rvak %slﬁbfde@ﬁ 'PB%/TE%S@)ﬁI PBS

[ [ ' d wth 50
per 141t BB HETocp e ThEDIIR EassbpiWheecishind Ry Semt HEPES,
pH i.mﬁﬂ@hlif)grv\/@§ ah8 &fheh d%é@ﬂlﬁ“lé ﬁnﬂé&?%?&k?%&néﬁ%ﬁ%&ground

(Mol ecu Devi ces Cor porati on, Si
phosphate dejelroulilid test carhpouBd anjuties wae nédddowitid 40,00 dTavRis@Bolution to

j | h | QOMM
Ty A T —
incubated forGOtrhi@tted bt fHakd empEiairebl asts (N H3T3)

over - expressi ng human IG--1 receptor has been _ '
ded 8% Platsviyemplinded 8. the centertEwB® discarded) 186 ®ad 8dfhed twice with

. roliferatjyve.response to
PBSHEDuL kR SR bie HPU Bl SihB) 1P BRI o Tt o
anti-peesiphotyyusineastibedly WA, adﬁan%@uwm AR SMtNG TS i et foL6o

. as %ausi ng i nhibition of the | G--stinul at ed
mm%?so? F‘?%Pé‘%fl}zﬁﬁatpﬁ-t he fol | owi ng assay:c.i) Reagents

i Ll 850 0 o G S LR, i
dry betwientgdch @agh. 160ullofeHlntcd28dep- RMEMOUSERG ShiBAFvRe added per well
i fe Technol ogies Ltd., UK).

and t@%ﬁ’ﬁg@@% lﬁé&g%(ﬁn@"rt?sp% ERPIE EIREFiEreo hbe SMBOUS B eBjiscarded and
o 8 BB s TRy AT BB TR . 1o
of TMBNolgiopOB:re Zddedger wallsind sei ate Gats iddabatetd fd:00) 0 minutes at room
temperature (solution turns blue in the presence horse radish peroxidase).

Reaction was stopped with 50u1 of HaSO, per well (turns the blue solution yellow)
and the plate was read at 450nm in Versamax plate reader (Molecular Devices Corporation,
CA, USA) or similar.

The compounds of the Examples were found to have an ICs, in the above test of less
than 100uM.

¢) Inhibition of IGF-stimulated cell proliferation

The construction of murine fibroblasts (NIH3T3) over-expressing human IGF-1
receptor has been described by Lammers er al (EMBO J, 8, 1369-1375, 1989). These cells
show a proliferative response to IGF-I which can be measured by BrdU incorporation into
newly synthesised DNA. Compound potency was determined as causing inhibition of the

IGF-stimulated proliferation in the following assay:
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Preparation and Storage of 1G- 100 g of |yophilised
| GF was reconstituted in | OQul of 10nM HCO . Add 400/ x|

wo@Roobiregord BSA in PBS 25 | aliquots @00 g/ m PCGFGB2006/001283
Stored at -20 OC. For Assay: | gm1l of stock IG- +
12.5m growth mediumto giowe 8X stock of 160ng/m .

c.i) R@@n@g@se@s owt h nedi um DVEM 10% FCS, 2nM gl ut am ne.
Starvation nedium DVEM 1% charcoal / dextran stri pped

Fc§ellbmlifgraiionfilAs A, Bedl{ (c0dorpoeirid) KﬁmbnnglaﬂMagmgelm (Diagnostics
10 fol | one y
and?ﬂk?%a%@%éﬁ}s’s)%é%hfg nfo/l E@%]& ut am ne to gi ve a range
DMEM, HCB) GlitaméheQ B3 SNRil firokr IPe T002%
ntration in_assay well say pr ot ocol Dav
Cha{CO%@H@ﬁtStapp %B%Qﬂ}‘@low Sﬁi’@@ﬁ&&ﬂ?k@l@ ScipmredUK Ltd).

t d seeded in conplete growmh nediuminto a
Bsmﬁ\%’ﬁ%ﬁ nZd 96 well tissue culture grade plate

( Chbizan reS@H)inatt IGFAxAfMnatelddse @ede Wabbep DinditadoA BRE78508 176

1y q medi um was carefully renoved from

298 é%lgﬁa%% b\é % §6 hrul ti - channel pi pet Eﬂe V\élhl IS_B\ggre
ee times with 200m wit
- i%Tﬁﬁﬁwhh’fagf't%l?'i_t_ﬁ‘vggfgairnedl um was added to each well and
1004 gef lypphilisedd §Fveasi mounstituead ih dO0RbIHOmM HEly 3 50m  of
est conpound was added to

Acldam&éﬁoprl a%%ﬁw@lAl g%%%l s were incubated for 30 m nutes
25 plvilitphote @ROMEMAIGRE bef ore the addition of I G- For

cells treated with I1G-, an appropriate volune (i.e
Storeghaty “?O & starvation nedi um was added to make a final

Orggg e per well up to 200m followed by 25m of |G-
Ong/m (to give a final concentration of

2ot@nmf)stocm1: rol2. Trel grewiinsiedini @igeek 8K kivck 6F160neAnhad
CompTete EPO ot%r 1um
DMEM, 10% FCS, 2mM glutamine.
Starvation medium
DMEM, 1% charcoal/dextran stripped FCS, 2mM glutamine.
Test Compound

Compounds are initially dissolved in DMSO to 10mM, followed by dilutions in
DMEM + 1% FCS + glutamine to give a range from 100 to 0.0.45uM in 1- 0.00045% DMSO
final concentration in assay well.

c.ii) Assay protocol
Day1

Exponentially growing NIH3T3/IGFR cells were harvested and seeded in complete
growth medium into a flat-bottomed 96 well tissue culture grade plate (Costar 3525) at
1.2x10* cells per well in a volume of 100ul.

Day 2

Growth medium was carefully removed from each well using a multi-channel pipette.

Wells were carefully rinsed three times with 200ul with HBSS. 100ul of starvation medium

was added to each well and the plate was re-incubated for 24 hours.
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volume (i.e. 50m ) of starvation nedi um added to make
final volume per well up to 200m . The plate was

wo esoonewkat ed for 20 hours. Day 4 The i ncor poretT/GB2@b/001283
BrdU in the cells (after a 4h incorporation period)
was assessed using the Br-di@-Cell Proliferation Elisa

Daygcording to the manufacturer's protocol. The
conmpounds of the Exanples were found to have an |1 C50

i n Y0pkobbd¥ eonestrasfof itess sompamdseasidddel td\@‘ph@iﬂiiaﬁelmlélfs. Cells were
AT TR
. iy - |_.and 2 .
VPSS SIS G iy B0 MBI 0 S s o
voluoe pdrfFRIIAR) to 200ERuHed ez 2@l GRAGRV] hiy160R8/mRN(QV4ided E%’.g

the effect on MAPK phosphorylation in response to .
congegirpfien al4fnsarl)| Contipd gelﬁ;_ ynptimekagpsivish ISR dlso REiVn agptOpriate

ol e SRS OF e TRE <t RS 17 o e meyrett up to 200,
The Qheae vaste idextiatantosto hpwed FBS (Hyd one SH30068. 02,

Perbi o Science UK Ltd). SDS (Sigma, L4390).
mlf.ﬁemarcapt oet hanol (Sigma, M250). Bronophenol bl ue

Si . ‘ S. Lo w Ap3204) . Tris base

ETg‘iEg%M&:(ot gtg%‘?s"éf, ’Iflgﬁg}’ne c]eilgég’ggz?a 3 JRSQIROpEO Reriod) Was assessed
usinGTEOBNAU Gt Rentibdratidri Blier acﬁmﬂﬁfgttbﬁh&mﬁﬂ(ﬁlfa@akg s Meotocol.

M 3950/ 21). Dried m |k powder (Marvel (t Prem er

Br iﬁawakgwa o the g osiie hm:ann?% imie A test of less
thangz‘fo?ﬂ@. (G oPep Limted ABN 78 008 176 298, Australi a.

Cat No

I U 100). Human reconbi nant EG- ( Pronega
ofghctionfAssB8A. Cat. No. G5021). Conpl ete growth

d
ggrlrhﬁﬂlgr? '(\)q’ Idl*ﬁ—ﬁg ’me:!i?aot/gc{: ngSrial %rgm ulctligna\fvnasn get?rtngrrle\:/dalg; r%gasuring

changes in phosphorylation of IGF-IR, Akt and MAPK (ERK1 and 2) in response to IGF-I
stimulation of MCF-7 cells (ATCC No. HTB-22). A measure of selectivity was provided by
the effect on MAPK phosphorylation in response to EGF in the same cell line.
d.i) Reagents used:

RPMI 1640 medium, RPMI 1640 medium without Phenol Red, FCS, Glutamine (all
from Life Technologies Ltd., UK).

Charcoal/Dextran Stripped FBS (HyClone SH30068.02, Perbio Science UK Ltd).

SDS (Sigma, L4390).

2-mercaptoethanol (Sigma, M6250).

Bromophenol blue (Sigma, B5525).

Ponceau S (Sigma, P3504).

Tris base (TRIZMA™ base, Sigma, T1503).

Glycine (Sigma, G7403).

Methanol (Fisher Scientific UK. Cat. No. M/3950/21).

Dried milk powder (Marvel™, Premier Brands UK Ltd.).

Human recombinant IGF-1 Animal/media grade (GroPep Limited ABN 78 008 176
298, Australia. Cat No. IU 100).

Human recombinant EGF (Promega Corporation, WI, USA. Cat. No. G5021).
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RPM 1640 nedi um wi t hout Phenol Red, 1%

charcoal /dextran stripped FCS, 2nM gl utam ne. Test
w@ovpaeses Conpounds were initially dissol ved i PCDVB®06001283

10mM followed by dilutions in RPM 1640 nedi um

wi t hout Phenol Red + 1% F6%-+ 2nmM gl utamine to give a

Conigleteerbivtinmediurho 0. 0.45 Min 1- 0.00045% DVSO fi nal
concentration in assay well. Western transfer buffer

5ORIME 1640p 50% FCRoRmM ieisamise 0. 04% SDS, 20% net hanol .
[fer x2: 100" Tris-HO pH6.8, 20% gl ycerol,
pl e buffer x4: 200nM 2- ner capt oet hanol ,
0. mmmmeemm withow@ Fhenélirddi, I YethadbabPdex Rk | lsm%[)éfd FCS, 2mM
Ant i bodi es Rabbit anti-hunman [GF-1R b (Santa C
glutggRigeechnol ogy Inc., USA Cat. No sc-713) Rabbit
TestA$tapbisd!! | n/ | G- | R [ pYpY1162/1163] Dual

Pﬁo‘Eh—psp ospecific (BioSource International Inc, CA USA

CaCompoumds-\&ﬁd initialybdisslaedtih TRKBA/tAK OmiVT, ff@ll'@\ﬁét%)l' @iutions in

No,. P67220) Rabbi t
l\)gﬂt & e?i“l%?t‘t ?@8&4‘3’% + AEFES < Z5mMl g?uﬁ%gn@@rmﬂ igpge from

100 1050, 4549M H&Ao 080159 w&%%'a% {i%ﬁ!%t 6tha paz AP
ki nase c1e| | Signalling T o ey oA cat
€Shgamn bit anti-Phospho p44/ p42 MAP ki nase

l)qysl%@g’use T ?c?ﬁ%@%%ﬁ@%&&@ras@@fam Al drich

erlx2d, UK, A4700). Anti body dil utionsSecondary

bodi es Goat_anti-rabbit, BDRP |inked (Cell
WT@ ﬁ@éﬂﬁéﬁoé@/%@lﬁtcerw%@@s Cat. No.#7074).

Qiferddt | - Mouse | gG HRP- conj ugat ed (Amersham
Bi otech UK Ltd. Cat. No. NXA931).

200mM 2-mercaptoethanol, 0.2% bromophenol blue in distilled water.

Sta eub

Sam

Primary Antibodies

Rabbit anti-human IGF-1Rf (Santa Cruz Biotechnology Inc., USA, Cat. No sc-713)
Rabbit anti-insulin/IGF-1R [pYpY'**¥1163] Dyai 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.
No.#9271).

Rabbit anti-p44/p42 MAP kinase (Cell Signalling Technology Inc, MA, USA. Cat.
No.#9102).

Rabbit anti-Phospho p44/p42 MAP kinase (Cell Signalling Technology Inc, MA,
USA. Cat. No.#9101).

Mouse anti-actin clone AC-40 (Sigma-Aldrich Company Ltd, UK, A4700).
Antibody dilutions

Antibody Dilution in PBST Secondary antibody in
PBST

IGFR 1:200 with 5% milk Anti-rabbit with 5% milk

Phospho-IGFR 1:1000 with 5% milk Anti-rabbit with 5% milk

Akt 1:1000 with 5% milk Anti-mouse with 5% milk
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Dilute anti-rabbit to 1:2000 in PBST + 5% mlk. Dlute
anti-nouse to 1:5000 in PBST + 5% mlk. d.ii) Assay
woe@boewke Cel | treatnment MCF-7 cells were pl at BCI/GBR006/001283
a 24 well plate at I1x1O5 cells/well in Im conplete
grow h nedium The pl ate-%8s i ncubated for 24 hours to

. TOVETE
Aoy wte s vaspoioaeh i PBAT, 1 ol B R gy in

1m of st arvati on{ nedi um was added to |@BST wel | and

St Hat-ed—fotr—24-hours—tlo serum st arve
P{E‘Ffé?h%ﬁ s. Then 2bLil0G withSfe E’é)lﬂ?pound d’mtijtabbiuﬁwmé% milk
Ihaoat aod £ A 2N
D@Qﬁl@d and the cel . were || .qu o1 o o
m nutes at 37C. Af ?’é?&g‘di‘[ﬁiwjt eig |ncut @F“i‘ﬁj?§% milk
PowphoddPK25 | of | 1.850 Wk 520makm 11 raslnu-rabblt with 5% milk

nnnnanfrnflnn\ orl ECE (fnr Olnn/m filnal

CTUITTCTITT

Ag¥hcentrati on) wak! AR with §%mdk wel | a’SItlalppus:@pmaﬁ% milk

L L LT A l:rIF
amgtTheteHts—T e uhrated—n-th—the—-G—o+ oF

m nutes at 370C. The nedi um was renoved (by pi pett| ng)
Seconddry hetibédies | of 2x Laenmli buffer was added. The
plaies were stored at 40C until the cells were
hap\?é%%“é’drabblﬂéﬁgélﬂktﬁb(ce‘;ﬁo%g@l]@@"ﬂecchmlogy in MLUSA. Cat.
No.#7/874ow ng addi tion of Laenmli buffer to the cells.) To
harvest the cells, a pipette was used to repeatedly
dr Sheepp atirthopx PG HR@-doapiateid (Ao @iahtBdmati% PARECh UK Lid. Cat.
rb%{ler into a 1.5m Eppendorf tube. The harvested
No. @gﬁ’f %/sat es were kept at -20 0OC utntll rlegmbred. The
r e cou e
ge?ggﬁmﬁg%ﬁlgP{#pé%mD%%Sﬁgfg?!n%ggsay Kit (BI o- Rad
L abdntgtantiieeyse USA508@¢ ooPRISTig- 1% milknuf act urer' s

trpictions). Western bl ot technique Cell sanples were
mégg@zgfpi%ﬁh) 4x sanple buffer, syringed with a 21
Cell getgfientcedl e and boiled for 5 m nutes. Sanples were
| oaded at equal volunes and a nDIecuIar wei ght | adder
onMAFr B o5l wergplatedyaiit én ¢ PAwellrpdgteat Bl 0’ Telés/well in 1ml complete

TR RO T

was soloved ambthppiate daslwasiddaesoy giins bt Pes Qﬁl’%\feﬁcirﬁf & statvation
|nstruct| ns. The gels were blotted onto bond
medlE’S{’t‘?’%?(etdﬁf iResash 2158 A e Bl aHasubaisH o @Ehtouc{rum starve the
CeusLtd ) for 1 hour at 30 volts in the Xcell SureLock(tmnm
-Cel | apparatus, using Western transfer buffer.
ThEleDIQ&d eﬂeacrb wbmapnmal dibitienstaaiadaet ad the Gelk%nBeBfPBEnSwWere

teins and then cut into
incuba flggylzl i S 9§é tgqr%oerru(r)lutes incubation of the compound, 25ul of IGF
(for 20ng/ml final concentratlon) 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 1001 of 2x Laemmli buffer was added. The
plates were stored at 4°C until the cells were harvested. (Harvesting should occur within 2
hours following addition of Laemmli buffer to the cells.)

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
the DC protein assay kit (Bio-Rad Laboratories, USA, according to manufacturer’s

instructions).
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mul ti pl e anti body i ncubations according to the
nmol ecul ar wei ght standards. Separate strips were used

wo aroedetoect i on of | G--1 R Akt, MAPK and acti n PONGBR005/001283
The nmenbranes were bl ocked for 1 hour at room
tenperature in PBST + 5%-fi9%« sol ution. The nenbranes

Westerieblob edehplgaeed i nto 3m primary anti body solution in
4 wel| plates and the plates were incubated overnight

at (lcampies wasaBiade 8B Wikrdx s&agﬂﬁebhffan, Fming®RBETh a2 tdangsneedle
h. . The d d
e SO oG PO S SR Vi

1addnmb4aa% BRHEri gid((avias g MEB Y, THE NedkAshds ng?réd;]]'télg %leérvgére run in an

omtemperature with agitation. The ne
Xce&&g%@c@p 1—%@pa@tqs%}@/gtr¢ gon) Withitheisadetiea phowidetand according
to thEh@arfeBleni el é’fﬂ tlon¥. pﬁ{e%w&e %d%tferc]l CO&E aﬁg%‘) e(.Jé Ex{rﬁ e Mmembrane

Sci ence UK L was prepared an
Hﬁ@h@mdﬁesnﬁam Bilota:nhr{lIKELt(i €Ol Eun gt 3@ VAT THHRCKIES e Lock™
M1n lltln uct| ons | owed g(y exposure to |ight sensitive
R ¢rn tpRgler Bfisu ks bletted mHEmpr@@ stained with

0. 1%’@61@:6:@1@ gng vIsﬁaﬁk@‘fﬁanﬁ@rr&% tdifls %{QﬁP@IF tqntto%%lp &ogz&?t?ﬂly for

t han 20mM By way of exa oW n
multiple a%ttboalve@cum@oracatcmrdmg tothermpheaﬂmaghwﬁarmfﬂsogépiﬁate strips

e ARty b BHCRL REypl 2 Sty gl Table
| nhbirteinbraret We@biotkd@ibAl BEumdi Pbdrh Brdldr Rl %ymﬁ' 8% milk

1 fi bé, bl asts (NI H3T3) over-expressing human
solution, g‘? Grembyanes avese then placedhixto 511@ pamapoanidedytolttien in 4 well plates

and (RE SRRy YRAbLEA PATRAPS AL! R 2 b{:zi%lggtg/e{%%@shg@ in Sml PBST, 3

properties such as anti-cance
timesésir Seiagtess (aatzlr wm TheRIRPA& uga@a sbR)ﬂdﬁf}DaﬁitﬂB@Hj/ E@ﬁ@on was

o %%@LX’ Further nmore, certain of
P P%IS%% e EhPﬁ megbiane. Frewerbrangy wate lbwhatfsls‘ess hour at
roonSteRpbAnirk @Jlih)’aglﬁﬁﬁéne The %e‘fﬁﬁ}éfne@%ﬁéé sHeli8n 5T Ebﬁgg 3 fimes for 5

tyr osi ne ki nase han agal nst yrosi ne
nnnu@qsze?ﬁbyas}sa“@h E&lnm;[mhs(SppeISmﬁl BQLf ]Pletcenll’erb@t&ﬁkﬁl\ée UK Ltd) was

t i nase that they may be
Pfepiﬁg@ %C%%%%d%ﬁhﬁl s‘ﬁ %%tlg) r { aninpigi(pgcerdigg-to manufacturer’s
instrucyions)| folokied &g @xpébiutesto Héﬂf‘%ﬁtuv@tﬁ'hﬂ%nh 'dts%] 16pm&i:.
significantly | ower, activity agalnst other tyrosine
Ki ﬂmpogﬂéﬁo%ﬁﬁéﬁﬁﬁbs aeee fobketohave abdCugrfhd atowe test of less
than dd1avef fective treatment of, for exanple, IG--1R driven
tunours. Accordingly, the conpounds of the present

| rBeway ofieingplexRefIRWit ST HARE kS 13 akhglt}; {S %fé@&ttative

i seases or nedical conditions nediate

Comp,ggp‘s agyorﬂ@gtp ithe 1 2 erdione Galwan @ 0f|theeTabﬂ¢1dlo&\csrfﬁ@¢ldaﬂ$frﬁmyTest (c)
descrﬂﬁd ‘Aﬁ@\% fo? t&rlﬂﬁﬂﬁ%g%@ Ié}gzstllfl}%é%%{& geg}\tgcil{]}ggglgg@efgaroblasts

modul at ory or i nhibitor
(NTHZR3 mafer-exprassing }nﬁnamI«:}F-l FeBpIsent . Thus t he conpounds

of

Example Number ICs0 (UM) — Test (c)
1 0.31
13 0.13

We have found that the compounds of the present invention possess anti-proliferative

properties such as anti-cancer properties that are believed to arise from their IGF-1R tyrosine
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the present invention provide a nethod for the
treatnent of malignant cells characterised by
woroaalietopon or inhibition of the | G-I R tyrosiPET/GB2006/001283
ki nase. Particularly the conpounds of the invention
may be used to produce amnti-proliferative and/ or

kinggé @ ettty T @Emait | celtamatityEcRif RS atet .
nggl or}gﬁgjr@yl n pg?t by the rrc_gdul ation org S'é)gétl ong © presen

invepgipo PP@S?§ﬁrSG§$tﬁ@14l]|Yﬁ38§@r PWVlagmhﬁrtthGlF-ﬂR tymsine l]KIIIﬁISG dfan against

v, 5By VG N0y R P ek et et
1R tsmsmetkIJMe tiot ﬂﬁa@}uh@t beoibe@in alMirhBinitis@fficRint tdFanibik IGF-1R tyrosine

i ne kinase that is involved in the signal
klna?%/gﬁﬁﬁf&?fl}oé‘ﬁr%tnééﬁ:ﬂw significayidy lomst dctiviay hgainshnther tyrosine

kinaSayl \Wu¥R |co E?ﬁrnﬁ%?e Ty bt ifoﬁﬁg oging 6%8{112%& P, fopexample,

conpounds e present invention are ex
IGF&ednivenitnmphes. t r eat ment and/ or prevention of a nunber

f d.h liferative
i BEEaTh s FormRnALERG Pisscryinvantion arexpoeied e useful in the
treathRint OMiBGsERRGREHeal Qéﬁdlﬁ&fs%&ﬁjﬂg% alo Egh )}ﬂgtl ﬁ}“‘ﬁF—ﬁf{ tyrosine

t he bl adder, brain, breast I'Ver
kinapg g, thevampour;ﬁa mmyéms;se@ taopbdiae, ansIGﬁ-ﬂ‘R Iyrosiag kinnse modulatory or

mhﬂ{ﬁ% rrg Effeé h |r g'ed = H?éﬁg’f)’ H%eﬁ){%t %}%}%@t gﬂ&g rtl?e cofmpounds of
the ﬂresehaamlﬁlon&)rﬁﬁﬁé a hﬁéﬂfﬂfmﬂl@ﬁﬂ:aﬁ%ﬂf SF Iili byHP baﬁachaﬁa@ensed by

mat opoi etic tumours of myeloid |ineage, includin
mod&’@HP% Ob R RIFRTLR the I L Barmsine lﬂ@a&RaBamtlaslarly the compounds of the

e ona
inveREATHEY BE Yot pRIKEET P Bl Lorb e PPo e
antl—awdswh efffiet m;fmlseaascbﬁnﬂe oxanq)aﬁ@y thé HRbulatsPof Hhibitks sFAGFIIR
anonma lynglﬁ-ﬁt etrat ocarci noma, neurobl ast ona
Cc

terSé?Fdlﬂa?%e Raticy guRaundsrof thepresané Hyverlioraare expected to be
usefiEiR ﬂ?et;ﬁgvénﬁoﬁ ®r ﬁéﬁﬁféh@éfl tY éé%ﬁlfnUgrs thhat etnglﬁ% F(Fm%flﬁ%tlon or

tunours of the breast, Pon and pros
inhihifigmekerit- 1R tynosine kpllas;a ﬂlﬁtals mm)hiédam Ithoki Silglal &aﬁdamu@ﬁ@@‘stwhlch
a conpound of

ed
N T R N R e T N
preséni afvepfion ir@fex?&ﬁed&S b3 uﬁﬁiﬂ mane fbatmEAUS A% 3)%\%389?]5951 number of

this aspect o he invention there is pro
proh@gathve(?@ﬁﬁé{g@mrq}ffem@yq@p@sqq/c)ondmona, examples of which include thc

tically-acceptable salt thereof, as defined
fonoﬁ’h‘%ﬁgggbre in the manufacture of a rredl canment for

€)) us@mmomhl,endndﬁigahat of thefbladtles Bidin redst,(cOIGH, kidBe R fIHveE fung,
a_war m bl ooded ani mal. such as nan. Accor di ng to a

°Var3f @P’P"f{S‘?S PEOSHALf StograchfievinGoien; ﬂb?FOIthéd skilent i on t here
(2) | SheRhRYpIAQLE tﬁnﬁﬁfs@%x&@im@ fif} | 181ud{he acute dymﬁh(r)rﬁ’tlc leukaemia,

anti-proliferative ct var m

B-celd lyghphesnaand, Bunketts lymphoma;
(3)  hematopoietic tumours of myeloid lineage, including acute and chronic myelogenous
leukaemias, promyelocytic leukaemia and multiple myeloma;
(4)  tumours of mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma; and
5) other tumours, including melanoma, seminoma, tetratocarcinoma, neuroblastoma and
glioma.

The compounds of the invention are expected to be especially useful in the treatment

of tumours of the breast, colon and prostate and in the treatment of multiple myeloma.
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need of such treatnent which conprises adm ni stering
to said aninmal an effective anount of a conpound of
wo oroad®2¢ 1), or a pharnmaceuti cal | y-accept abl ePGEIGB2006/001283
thereof, as hereinbefore defined. According to a
further aspect of the invédtion there is provided a

c oyt oo thidrabpdceof the inv@htién ‘fhere iﬁ grovi ed compound of formula (D),

phar naceut i cal | y-acceptabl e salt thereof, Tor “u
or a phamsceiisaily-gpceptablmsatirthéreqd; 6drivbennt medicefibrict i n a

il . According.to a
Fur PepBeE s B opRY SR T B Ron fefeispst icslinguse efmpompound
of farsmlaod), ar a phpensoeltizhll -atdBptadld dalt th@boflas defined gg%elinrl])ee(fj)re in the

rmaceuti call y-acceptable salt thereof, as
manﬁ aré]irq’lﬁé @F@C?@gﬁtﬁ@r ﬁ%ﬁ@l thecaroduction of amreunti-peidernti foeffect in a
| | I t i of an anti-proliferative effect

Wmﬁmﬁjﬁ%dhdag;aig%a? S?égp%rﬂé%ced alone or in part by

| nAicbirtinggo b GtheR feauresif deis kipaasst thdlindeMRnthie99@Yided a

anial such as man. According fo a further feature of ‘
me“{(ﬁi & %@B‘é%?g B aRterqliiRratys &fect Het warmeblsogded aieithak such as man, in
need Bttt ré Qe WHHE b&ﬁglgéebg ElS 'ﬁiﬁ&%é Iifoﬁsragfaz{rn\[ﬁ%%lsg{nf &flotive amount of a

which effect is prod al one or
compayidisif fprmgta @k-or R phymosienticaklyrasaptitie salvvaedbh a0 Belefhbefore
defin%ﬂi mal , such as man, in need of such treatnment which

conpri ses adm nistering to said animal an effective

aniuedrdiag t6 a CaiiRe ussbcobf the ideh@od thire 9 fg#o"i‘/idaeg a compound of

armaceutically-acceptable salt there
formﬁ@r@’ Hb%PW@ae@%iCﬁléﬂ?C%’@bkcﬁah dhearenfafof usd inahe psydectionodf an

. i EQnN: ' i.d d of f |
o RN G LA BNGGE B, SRS o Torm

, or a pharnmac _ _ _ _
f ofcaesding i 4 hether agiect dfahe Bive@ibnahére 1PpRNIdEE AL ¥ f o compound
effect |s produced alone or in part by

i ch
of foffpif b, %’Apr?bpﬁ]a@@qeﬁﬁ?%ﬂryO%qCﬁ@?wp it theranf. s Wafinechhaseibefore in the
manFRdtHR| of 9 YAEH 3endiB For u@%‘?ﬁt@? Z)H?iél%ﬂgo@ofz a ;at tﬁ?}?{gﬁ%ﬁgﬁf&g fe?tfgct which

the present invention rovi
effecbi@mg@ingd afon¢ or impaat iyl inhibitingd GF-1R tyrosine kinase in a warm-blooded
: %Eﬂ@ tically-acceptable salt thereof, as defined
i Ty n%e Ore in the manufacture of a medicament for

USEcdordih e 4 fedbARAturdbf Mistis &%Ptheﬁmréﬁlﬁh§ ﬂﬁé%@&)?%‘éh@@a

r exanple a cancer as nentioned here .
methé&% gﬁ@rqﬂucm,g Janti-pglifective Rifestrwscneffédt igmeduted alahierng in part by

o . f_this aspect of the invention

kAR et B Sl BRREEl el LS e o sct

treatopand ivdhédh comuists admiqfsedringa 8l @nanl ANCFEcRS ISt 8f€Empound
nmedi ated al gne or in part by G- 1R tyrosine

of for[i}etﬂajgg)qrﬁ PRV iad g e erpithlmealt thetgeh apberrbeformdefired.

i e P UL (S
formyly (hasira phaymacenticallytracepatde tilciakbieys, deoeptinegré@lction of an
anti-p&&%x%%]:/e effct %v%ci:hne%gect is produced alone or in part by inhibiting IGF-1R
tyrosine kinase in a warm-blooded animal such as man.

According to a further aspect of the present invention there is provided the use of a
compound of formula (I), or a pharmaceutically-acceptable salt thereof, as defined
hereinbefore in the manufacture of a medicament for use in the treatment of a disease or
medical condition (for example a cancer as mentioned herein) mediated alone or in part by

IGF-1R tyrosine kinase.
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her ei nbefore. According to a further aspect of the

invention there is provided a conpound of fornmula (1),
woroos/1pea¢ maceut i cal | y-acceptabl e salt ther eof PCT/GB218601283

in the treatment of a disease or nedical condition

(for exanple a cancer as-m@ntioned herein) nediated

al oreoding 10 afafthet¥athidofithis byfRBbMBe M\ﬁﬂﬁ@nt e Cigggc%\)gpga a

to a further aspect of the invention there I's prov ’
methqgfoy ygatyre adisesspoumeadiet] cooditioh &fof E¥ample agancer as mentioned herein)

K ) alt .th f defi ned
el TRGEU Sl RsePLable, eall. L1 ol g delnet s o

in neggleofisnctt tnentipeety @hich@onrisés ﬂ{xﬂiﬁi@ﬁ:ﬁngfto § @ &G ntal BRI S tive amount
re sensitive to inhibition of I GF-1R tyrosine

whi ch _ e

of a gpmaaund ol formyda () Priarphagnagenticallyzsseniehle salt @t@pédawldeﬁlhed
o the proliferation of tumour cells. According

here%I%ag)r%'urt her feature of this aspect of the invention

t hérceordimnggo eviidieat asparedfihd ifehtiomthepd i€ pesitidda &{mpound of

t ment , of those tunours which are sensitive to _
fonqu#ﬁ@ i°f F‘QHWaC?@fﬁlthW@ﬂwl%hﬁa%fe forjuge &1 the dreptmenhef a disease
Ak S S gl Bt ogecrinpr
IGF(Rrtirasineddnage-ani nal , such as man, in need of such

R L TR T —
of fofthjla (DY oBa phamaBSEVAllEaddepaBleGaR iR & a%@ieﬁn&&"ﬁér@ﬁ%efog%n the

qefine her ei nbefore. According to a further aspect _
manyigefure Rf e deATR for yss ipthe\prevsttion evimgatment ofthdse turmbws which

- - tid - 36 abl e salt thereof, .
are s%rgsatlvggg 11?11691?1%% %gg(g%elﬁtct?%)dﬁ%g%? ar%g é VHLVI,?{I 116]thets|1%)§1itransductlon steps

which deadio shagrbliferaiion of engodriceis.t o i nhi bition of | G- 1R
d.in the signal transduction

St R dRe £ i [ TR 6T (ioPra oo cvanohors b b vilhd
meth@8l férUA® BrevEiftl dnSor tRGGRHE bgglggfwﬁmfuysr&/ h aASRGGEV g) i%lpll':f‘)ition of

invention there is provi e use of a conpoun
IGF-{ R tyrgpiae kinpse, dnvodvedhin theas gnal traaddluytimcstqm\a}hblfleaa It the f
. defined hereinhefore in the manufacture of
prolfe B o Sy} O oE B Rt et Hnodeeminel, b s, innecd
of sukh tresment) hihiiht DimprRéS fhinisREME 165N ahihA af ¥FEAR amount of a
feature of this aspect of the-invention there is
CompﬁPB@ Pé@ﬂm&lar@t’ oY PRapeusichly-AerepiableGal tRreqft asdafimed
hereiffbdtg@e | nhibitory effect in a warm bl ooded ani mal, such
as man, in need of such treatnent, whi ch conprises
adhdaordingtd aifprther aspect odnthetaberaionehdre el proQidaam ¥BipBinPof

e e G TN S
treatment of those tumours which are sensitive to inhibition of IGF-1R tyrosine kinase,
involved in the signal transduction steps which lead to the proliferation and/or survival of
tumour cells.

According to a further aspect of the invention there is provided the use of a compound
of formula (I), or a pharmaceutically-acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in providing an IGF-1R tyrosine kinase inhibitory
effect.

According to a further feature of this aspect of the invention there is provided a

method for providing an IGF-1R tyrosine kinase inhibitory effect in a warm-blooded animal,
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as defined hereinbefore. According to a further aspect
of the invention there is provided a conpound of
wo oroand®2¢ 1), or a pharmaceutical | y- accept abl ePGEGB2006/001283
t hereof, for use in providing an I G--1R tyrosine
ki nase inhibitory effect-7ﬁecording to a further

suchesnasd, iPhedd T sBELE&R e Wﬁfb‘h c?ﬁsp'ﬁgc%r a%nhﬁlsféh‘ﬂg k&6Ha biGhal an

use of a conpound of fornu
effe¢ivgramauatiof Q;g}mgnuad@é peratila(I} alr b phbmn&eetﬁt;caﬂy-adﬁpltzrbwsalt thereof,

i in the manufacture of a nedi canent for
asd&ﬁ{eﬁhré&?%b%? reat ment of a cancer, for exanple a cancer

s elAecomihgf to QMuHBAHEREIT Bf theWhidnBb® HEYEk iddd R BRnd of
bllg}ductgf bone, blgﬁﬁer brai n/ CNS, breast,

formuly @é@@haﬂ@éﬁw%ﬂy -aceapirbiretalti théreofy fastusé & progsith gard GE-1R
tyrog}ﬁ&j&nagéqHﬁHtg #}gg muscl e, neuronal, oesophageal,

ovari an, panc pIeuraI/perltoneaI menbr anes,

pr Ast@tlmg to arfmfther&kpd@t of ®8 predethiafiventiby iRilis proREEN®e use of a
and vul val cer. According to a further feature of
compeingd of foymula E‘? QR ?ﬁ%@ﬁ?‘il%ﬂ%wtq%?%am%sqéfrtbvﬁed%ds defined

hereiﬁ@&ﬂ&@éjmftﬁé rrfaﬁ@ﬁ&ﬂuﬁgoiﬂa dl'ﬁ?(ﬁlgﬁ{l nt glr us SRR £ aﬁm%fc‘ 8% a cancer, for

sel ected from sel ecte aema, nu
eXample p eacer $e}l¢q§¢(btbmp Ituklaemdau ﬁ‘Iu,ltllﬁﬁ) neyelobhaa tdephoma, bile duct, bone,

ervical, endonetrial,

blad(fi)é'ral% & |n(§;8§ﬁel%fragsg I%E%Rl caﬁglﬁa p}é& npedm@l 231G hgad and neck, hepatic,

lung n@isols) aburof s 6530 pERRA1, 0 PRI AP 18R h Seritoneal embranes
® pl eural / peritoneal nenbranesﬁﬁgrost§{ rég%ﬁ skrn

Pro“@@sﬁ“&hﬁ , tegtipplas; thyroid, aitérine aadulval wamcercancer in a

AR N UL P T 1D
methad lftmatteaang etfimet Ifaﬁe)@m}ﬂl@i céicePselpIe sOEcEQ ﬁ’&ﬂf Rukaemia,

h t [ ] acceptable salt thereo as

muleple iy i BB RBBR bl it ones g e e nS v peccot,
nd o
e R P 0\ RO s
ovarifgrpageteatia piduealtpﬁﬂwnaﬁnnemlﬁraﬂescﬁm@llate,, rei‘n@I sEPﬁla!E@ﬁ&llzﬁf thyroid,
t e el oma

e NI SR O LR 8 L L ML o peaen,
whick Oblﬁpﬂé‘ets Amifi QENhER) salcﬁaﬁﬂﬂﬁ?&f éff’e'c’uv@ bkt at&gﬁlg ?Ipadof formula

neck, hepatic, lung, nuscle, neurona oesophag
D, Ob%aharawce%@ﬁléy é@ﬂept@blegﬂahmlnfabdfpwddfmaéhbrenmafuran es,

bR £y MRk o e st & Ruided 3sSpornter

formm;la £b, mmpharmd:ehﬁéallyh&célﬁt@lﬂ@ R tHefeo® foPhRRR AL dGent of a cancer,
tment of a particular disease will necessarily be

for e (ileea cgg:ﬁléﬁgqcltpéi fgﬁg@ Aeukaeming Brultinle sryeloman ggnp}toma hids tluct, bone,
bladdef, %?éﬁlz@lNg %gesagto H%llg%egfal ac%ml&g SdadtleRil agrz]tgtntc ecky hepatic,
of

lung, muscle, neuronal, oesophageal, ovarian, pancreatic, pleural/pentoneal membranes,
prostate, renal, skin, testicular, thyroid, uterine and vulval cancer.

As mentioned above the size of the dose required for the therapeutic or prophlyactic
treatment of a particular disease will necessarily be varied depending upon, amongst other
things, the host treated, the route of administration and the severity of the illness being
treated.

The compounds of the invention may be administered in the form of a pro-drug, by

which we mean a compound that is broken down in a warm-blooded animal, such as man, to
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The conpounds of the invention may be adm nistered in

the formof a pro-drug, by which we nean a conpound
wa b@ab/10®26r oken down in a warm bl ooded ani nal , PEGIGB2@$/001283

man, torel ease a conpound of the invention. A pro-drug

may be used to alter the -pMysical properties and/or
relefideer qUABIONBE OKinRGhVRLiBA. OB bI RS Ahy B 9%&'&8% i

i nvention. A pro-drug ca?rbéﬁf?gor rr}tlede en tﬁgrtgg Bgsg%aépropeﬂles
and/gr therpharpacekinetin prapatties 0f 2 gomppuralnfeheginvemtion A pro-drug can be

it ' a_pr.operty-nodifyjn roup can be )

ror et 6By b, A RSO A SO L3 o whicn
a propereyviabdifyibg gftuprcanl Be kit@shed eExAhiples BBYrolBuSOhBREe # vifo cleavable

cgrbox lic acid or a hydroxy group in a conpound of
estef derpiafixest 31t_m;%%fo§mﬁ@|as,a} carpex yhicasidrar ajhydeatyi group in a compound
of forfdi@es those compounds of formula (1) as defined

her el nbef ore when nade avail abl e by organic synthesis
andosbreinghg diee presdnk ablestion nbiuded thesdeomsbuats aNfofhla (1) as defined

e LR S BBt B8 1 v
hum@R BPasiRAS by %Ay gﬁcléi\)agé Bia% piéi%ﬁ%g Elﬁeg&ﬁe %&er?@ﬁ%é’ present

_synthetic nmeéans and al so suc s that ar
inveptionlinchides thosheorhpavads of foamikag(l) thatdye produesd Wf organic synthetic

' f , .that is a conpound
B T O T R
metabofipafd pescussofBdPSUNAS Blat %-2R00RHHHERE o £ RRALNE) mér l%e a

ui t abl e pharnmaceuti cal | y-acceptabl e pro-drug o \
syntpeSicabYnREPdyeed enmpauad or y niasaheficalisprodated contpasad on

re ' i ei ng suitable for .
ad%s%?lgl%llre z:%n?.rrglﬂict&gﬂcta lg-%%ﬁeﬁgeﬁ)ﬁe o]?r%écfﬂl%g a B%I%aglowdtqﬁ Sopmula (I) is one
that isridies] oraizheonpblamaiial pgigembntas theistsuRsblaRsH A¥tiRiektion to the

h undue .toxicjty. Various forms of pro-drug have been
uma%grc?q%ﬁ?o 0 lt%%q?eélfﬁlﬂe Phansagplogisplastigisies rrthwithoutamdue
toxi@dy. Met hods i n Enzvnol ogy, Vol. 42, p. 309 to 396,

edi ted &t% K. Wdder, et al. (Academ c Press, 1985); b)

De ¥lagjpusofortps of proudysg had eed dbycribed, Bunedg@adlelin the following
docu%n evier, 1985); c) A Textbook of Drug Design and
ves1'opmsnt, edi ted by Krogsgaard-Larsen and H.

a) Bu & 6h F 188y, 301 DES bIB0PRHBoRPRIife8 Bl 1O WY,
Pro-drugs", edited by H Eundgaalrgde\l,O 6.6 22 1?)% tdgr’ftQCil'

(Aca(ji’@gllff?ssdigﬁ); Bundgaard, Advanced Drug Delivery

by RewmL§ 1 . ) n..ahd e . Bun rd, et ah,

) Jour ngﬁog}f)m%’?ﬁégsr‘rgg%éﬁl?}géf B%ﬁi]%ﬁré%@s%‘?r’ 11988).

¢) Tha TattpokndDrof Dedguh@DeVdlopradd, edited by Krogsgaard-Larsen and
Bh(?r m%caﬁt [ ca% Lﬁ' accept able salts thereof, may be

H. Bundgaard, Chapter esign and Application of Pro-drugs”, edited by H. Bundgaard, p.

113 to 191 (1991);

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1 to 38 (1992); and

e) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988).

The compounds of formula (I), and pharmaceutically-acceptable salts thereof, may be
used on their own but will generally be administered in the form of a pharmaceutical
composition in which the formula (I) compound/salt (active ingredient) is in association with

a pharmaceutically-acceptable adjuvant, diluent or carrier.
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used on their own but wll generally be adm ni stered
in the formof a pharnmaceutical 30 conposition in
wakdoshodobe fornula (1) conpound/salt (active PCT/GB2006/001283
ingredient) is in association with a
phar maceuti cal | y- accept abl & adj uvant, diluent or
carThs[ thé prsentlifenlibs 2RB HroNIGH SRR Aledfc A rc813ﬁggs§§ofcomprising a
phar maceuti cal conpositi on conprising a conpound 0O
conrompd phformyla @ ona phexrmaseosichilp-atdeptahlecelptiahé e, seidreinbefore

: I 5 r.ei nbefore defined, i.n associatjon with
e e B O Bl e BT R i,
c arThieafompbbi€iofOBNAS irvieafidn ﬁlfa¥ bBen b RRNLGHe 'T@%(frglfusk o example
ets,

ftgrm suitable for oral use (for exanple as ta
as 1ot {gecizen Bag 350k eppsulesparieess, orajlysospEnsiongieplsions, dispersible

weld | , | Si | sper si bl owders or .
PoRERT RELAS, oF Y & BT, Rr3fi5tS ype Rof RIS abrpp. ontments,
gelsegaarpleusas oflysahBionobrdudpsiistons ) erdnBhis@LHRABYSInRAlaid for

so] utiqns. or. sugpensn ons), for adnministration by

exampieas Adingly (Elff’é*? B AR & adiquid aqresal)y foriadmieistrasisnchyringufflation (for

@plel 24 Wifth e el tion by i nsufflation .
S e BRLOREN boy i P et i sk e T bR s  serle
aquegas enpidy seludemfonigtavendwnsibtotneaiptremasutar ot Bittabfiscular dosing

. or -Oi | | ution for intravenous,
or aé’;%g'gp%;dglﬁ%% _{reTYtﬁfﬁ?% cular or intranuscul ar dosing or:
as The SUPPOSIidRI of thdvERidndhaPBSbkiGihed Eﬂ @ox‘f\%ﬂﬁ&ﬂl bB8ures using

of the invention may be obtal ned by cohventiona
conyengerdl Rharsnageyticgl exinients. wrbknqvireinithe et This, compositions intended
for GXIGIsP! in the art. Thus, conpositions
or FHRER REY PratEicn SIBER, e bifoRidow B ek Cakairie ancor
presemypi@vecageomsr i ng, sweeteni ng, flavouring and/ or
The i nvention further provides a

pr g@ervat .ve L%gents._ '
pr oCB &Yepiien furBerpropides & prisessfonths pagnesationtof egharmaceutical
SRSt th®hvekt i L [ rises.mxing a
Comg ompound of 1 %t}(;rru glc%]F??ﬁ){g?ég arfﬂ%n“grh ccognrgjoung of fotula &), ora
pharghgeutiselbyra¢acatable-sali dleptafbhschesaihbefoRalegaéd, vt a pharmaceutically-

inbefore._defined,, with a
a“"*Eﬁéfﬂ?@!:“gaPﬁ’ ‘@':L‘Ilei“)ti%‘éaé’ﬂ?rabl e adjuvant, diluent or
camhé efounthte acdRUAErefenfhbl ¥ olnBled q‘}imnetd?%ﬁoré Rxcipients to
conbined with one or nore excipients to produce a

prodg¢enzgq;igglg @gwg foran wilhhedessasite vaadepandirarupod eelnsbi trgated and the
- - ed. and t he rticular rou of
part o o AR iR BB 8 o Pl o T
admifgtragomto faamdns vl gahdrally EehtiibRsxhple, BRRBBAhb Yo 0.5 o of active
cntalni;t&htl% exapple, fromO0.5 to 0.5 g of act|veg
age“&é’é?ﬂ: spitahl Lo §-2 4 06 mgnic example fom hip 3¢ me) exappinded with an
appréprfiie dnd &n3&i§@>m&%ﬁpwg}:ﬁ%ﬂﬁ é/nlvc\:ﬁ Irlllz:%p\f%){? r\r(;lgf {p%flfl g?ﬂ about 98

conveni ent anount 0
percezib by wekght of thedotal @Bnmpeitmant by wei ght of the total

grogige%s}%etaéftotﬁ% d&?&ﬁ%@é&pg&iégﬁg&(}gﬁﬁég ‘rpp}’pggésao%%uctolnfpogrrld of
formula () will naturally vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of administration, according to well known
principles of medicine.
In using a compound of formula (I) for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 75

mg/kg body weight is received, given if required in divided doses. In general lower doses
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formula (1) wll naturally vary according to the

nature and severity of the conditions, the age and sex
w@boosheoadi nal or patient and the route of PCT/GB2006/001283

adm ni stration, according to well known principles of

medi ci ne. In using a conpdénd of forrmula (1) for
willtheiaR@Neidd ven RHALLE PUERRSES. TThud r Al

be admi ni stered slgﬁ)t hat a %allgl yngg/ge' ?%u%{mﬁ(léljerxglﬁl f;e: %éliftravenous
adméndstigsioa, a dose imifieagnge farsxambley OBody/kees B0melle body weight will

' 4 @:ven.if. reguired.in djiyided doses, In
eeng b 6o, RhTRok colnis e pinbi o Afianinhe range, for
exaplep0.08 hg/kd @UEMpAe®IRY Weeht wlil U8 usddo rOr@P(ﬂiﬁBhgstrat]‘:i%l{ is however
g

I ntravenous administration,” a dose in the ran
prefggiethpriculrly prpbes f‘i’l’_@L 30ymeplkvgunibdysage fagghis willlcbntain about 0.5 mg
to 05?%1@?&&115{ olaﬁdldfﬁﬁls in§€ Inarl y, for adm nistration by

I mhal at 1 opn, a dose’in e range, for exanple, 0.05

ng/Thg ahti-p2difemtikgrbadiny@if@bl hedeldbefige Hﬁ? Be afpiddd as a sole therapy
adm nistration is however preferred, particularly in

or maY ARVAIve: g} additignyiothe fgmpensids of s dgeention.reenvintionglenrgsinor
By B S 2, S0 AP AU NGRS oo
categeriesioé anipiihiewt agenta: sol e therapy or may involve, in

O Caitbitibsnideta0 S AETroBRS o st pe o oRiom deRatersapgd in medical
onccRug) seANeRRIIORL AR B (foh Bk AtHfle BREHINn, %951?plﬁ’tfirt, ?:?I%S]{)]ﬁ’grrl,

follomﬁna categories of anti-tunour agents:
cyclgphosphasnife.avisegepanustaril noeiphalan,ichlatambscikahusulphan, temozolamide and

: ' i r epf s used in.nedical..ancol ogy,

s ORI 0 00 ol By 2 RGP

fluompgtimpdindsilike ScAtdropasil bfid tegifk,ARRBSREB McftoreRhie! 386e
nmust ard, nel phal an, chl oranbucil, busul phan

P . Uuct | ,
arabingigs. Aind Ay Xy Rgah iantigEmour antihyoticsrifar ssamaplslanthescythuss like
. a1 | i i . i .such, as. . . .
B e 12 o Ao B i M 0 B i ppomyein-c.
dactinayrinrags enithramey¢io}; metaitstic sgenasffaexamphi ies dealo@n ke
vinc@%&%ﬁ\g%%?t? ’egl% %s{ytéeugﬁj‘frlg%ggl% acl)]tg:tcs 1 f],-ci)l;ﬁ tg))((c?lrerlrr)lld(teaxotere and
loRiaX &y iHbibibR); 2da ' b BoPexd b ins li
po Om'_t 2 r;y Siw C?' adaWeg?sg@@ﬁglﬁht o?g)%xgg?% ;éf’ﬁ'];)gélcﬂyhyllotoxms like
etopesids sHdttenipesidgy emsactinkotopeteaarpinel campeathariial oi ds |i ke
oy Vi I.St] L[hbl astine, vindesine and vinorel bine '
@ PR e i A ey (R aRBIroNdrio fent toremifene
raloxifehe.luirblox $9rie AddodoXyRinsR ARG AfRodNB (10} bRISp1¢ HRAIEHARP) fRitamide,
.....epi podgphyl | ot oxi ns | i ke etoposide and teniposide,
nilutaide apd qEProtesstaseia) dridR BeampreonisiscirdHR i jaggnists (for example
e 1Gh ' for exanpl.e
s 0 R 0 3 0 L LIS P AR ot
inhibitors| (o ek empleaas cinasoxbaviyf lff:lfrejole,aumtrziz@lisﬂzl’nagaﬁBﬁleétfuﬁ:?i and inhibitors of

S e ST
(iii) 2R%nSAstorl dRhts YR RhSiple c-Src kinase family inhibitors like 4-(6-chloro-2,3-
methylenedioxyanilino)-7—[2-(4—methylpiperazin-1-yl)ethoxy]-5—tetrahydropyran-4-
yloxyquinazoline (AZD0530; International Patent Application WO 01/94341) and N-(2-
chloro-6-methylphenyl)-2-{6-[4-(2-hydroxyethyl)piperazin-1 -y1]-2-methylpyrimidin-4-
ylamino }thiazole-5-carboxamide (dasatinib, BMS-354825; J, Med. Chem., 2004, 47, 6658-
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goserelin, leuprorelin and buserelin), progestogens
(for exanple negestrol acetate), aromatase inhibitors

W@ bwr/1e9026pl e as anastrozol e, |etrozole, vorazPdEGRB2M6/001283
exenmestane) and inhibitors of 5a-reductase such as
finasteride; (iii) anti-i-iWasi on agents (for exanple

666L); ﬁictm&ﬂan?gteﬁrﬂﬁb {dhithithd Hl[cé ﬁ(ﬁn mlaétgtﬁ rﬁul&%r&&l Lﬁ{) %lastlmnogen

net hyl ene xyani | i no) - pi per azi n
acu‘f?é%y’fceytqrémoalﬁy@r epijiraslies4o Heparyape); nazol i ne (AZD0530

I t WD 01/94341) and
(iv) ﬂ%hgﬁlﬂﬁ%]{)gé}%gf él%foﬁn%lréﬁgﬂ P? e)%t%‘ple suc ]inhlbltors)lnclude growth factor
ant1h[c@he{s41nd 2rdwit ﬁmm&%k@ﬂtaﬁnﬂ%cﬁéé (for example the anti-erbB2 antibody

‘ %ﬁ‘% - et hyl yr| m di n-
rastyg qﬁp'alz @néllﬁa%r@o@(bm détﬂ?@é@&tuxlm@ [H3MB1:G $2283D; such
inhibltors Q@(Sjmcg?l@ Bro&iOti asemeﬁ)?tas R0 I %[gpfer}gly{)g?rs of the epidermal

met al | oprot einase in ors Y
growth ictirtfamdy dfor axa:d{ple KH?R)faaﬁm t@ﬁﬁﬁi& ldsk YiifiBifort Q@R Or

ct| or ant to Fbparanase) (iv) inhibitors
N ‘(30#‘ doRotprnansD- P ethory- Crigerobe amrepayidvitaatiibiitnise

(geﬁhﬁib' g 8 30)ONt (3. eftl?ﬁltyﬁfheﬂfls ey em?@@x%t@%@q%%%%ﬁn#-amne

recept or antlbodles (for examp
(erlogpibj 56&3774}aaaﬁtﬁjmyﬂabmpd-wf(aamom(zmmdromyt)hﬁ@_

morﬁ%kh%ﬁ%ﬁ(@g) %ﬁtgllgg %g)g uei( @3@?%}5 ¢ %ﬁ@%@sg}z@ﬁ@ﬂsé grshglgl[]ors suchas |
lapatfmb mman@is of tH&hiebhtb@j?t Wth t1f§‘<:t&pﬂaﬂfﬂ B o%tﬂhé Bt derived

y (for exanple EGFR fam |y tyr SI ne Ki nas
growtlhﬁgcmr{gp%y sUghrs amatinib, inhibitors of serine/threonine klnases (for example

Ras/R&f%lgrmlﬂfgqnl%b t!)llé% 8%%1}41@%36 %’“Pf e?ﬁ%%}/nh%j&%% ggr & ra]l?nlp & Soeafenib

0poXxYy) U|nazo am ne

(BAY (13-9@06))ny1h1ﬂ»her$)df)ceﬁ signbilia  hroREHOMKEARPIYA RETKIAZR. idkibitors of

t b, . OSl - 774) d
the hgpag% g}l W? Ie‘:gmé]z”colflbmmbpq%&@ pbld{q@zﬁ;y |11)h1‘r711<(r3 IGF receptor

(1nsuHﬁUlﬂkB %}d\ﬂﬁ@ﬁ&&@%&%ﬁhﬂﬁ%@ aﬁ‘roﬁa &k nﬂ1ﬁtro1rsg ekample%xZZDHSZ

rosi ne kinasé inhibitors’suc

PH73 ABLY X188, MILNEOS4hR e, dER23S, MRS\@/E)hVKa&ImANDaNKBMSQ) and cyclin

depesdifit @hssucrﬁglg%}sfgﬁgf ¢1§k§,aﬁ BLiyse, grawth factor
v) %tlaﬁgeégdﬁ[@g@hﬁé Sulti BABER WHiek 1ﬂ?1’fl§lmle%r g /oﬁé%scular endothelial

alling inhibitors such as farnesy ans
growﬁlr#%?te% tfor §xample thscantiyvascaler fafd@thebal( @A\grdﬁtkﬂf@%) ntibody
ﬁ n II| thr and/ or AKT
bevadlflﬁg%e(?‘va&h %&r? Oyg%ig?f 51918 OFIS $uch as f-(4-bromo-
2-fludraaniliyg)- ﬁzmemoxywnmbmemygnpeaﬂain ki yﬂlﬁ&ﬁok amahid?ﬁlé (Zb6Ir74;

Exanpfi g Rl 0 Bl o ool S o e oo A ZE3-
pyrobA, 1 PHRRAD B GRY A(?ﬂc-ﬂ?? %15%9%40 VbW R0 7212),

AND 9459) endent
VatalanmPa’I%ﬁ s VW 88/3598 3@ sand 24)8 (sGhitdhit; WO 1160834), C¥thpounds such

R e
977326560 WO b1 33 mﬂ%ﬁiﬂoﬁﬁdsﬁﬂ%’tﬁ{r%}gﬂyn ?é}%;léch%&%@g example

factor antibody bevaci zumab
linomidgg é}bth;ﬁor& gfrintsgrie o PAdsetion bhdhtgiosata)gh as

(vi) éas(cé]]ar damaglng agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669,
WO 01/92224, WO 02/04434 and WO 02/08213;
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2-fl uoroanilino)-6-nmethoxy-7-(l-nmethyl piperidin-4-ylnme
t hoxy) qui nazol i ne (ZD6474; Exanple 2 within WO

W0 10032@H19 | PCT/GB2006/001283
4- (4-fluoro-2-net hyl i ndol - 5-yl oxy) - 6- net hoxy- 7- ( 3-
pyrrolidin-1-yl rroroxy)qd8razoline (AZD2171; Exanple

(vii)2 4ftisbinsdwheralifes X0 4l tho\é@kfﬁic%fﬂr?d{rgféﬁzt/%g%%%ets listed above,

98/ :%59;293.%5&3 and SU 1248 (sunitinib; WO O
suchas s b, anarti-ses antiswee;di scl osed in | nternationa
i lLans 7/ 22596 97/ 30035,
o e AR AER 3o R T3 Rt RO Bagperat s
suchotstaberrare Aok abdraht BRCXEHIBRCARNGDIEDT, (fgiaﬁk!(?hi?%cfté&" éhzfhe pro-drug
. (Vi

i ntegrin_avb3 function and angi ostatin)
the’-‘%é appgRChgs SR 43 4hosg aRing cyigsine slsargmats, dhyasitineikinase onabacterial

; ' RIg |.Qna at ent
e e ane 0 881 a5 e MG b AL 5 iR op Prcraeberonysr
radi@h¢repputh anon0R-dpuridisance WoeARADB248d (Vi i) antisense
ﬁx)thera i%ﬁ for exgggle those which are directed to the

t aP’Q@?E" PL2P% BPRIBRPES: 1acleding forexpmplestrayive Anchiat vive approaches to
increaié the emaRinofatidity ofRAENHBRLAR ell@,%'é@ ac ggr?sifecléigﬁ I\&H&];c%dnes such

for exanpl e approaches to replace aberran enes

as ingeglegliar’ ierlquse bor gvnulpayie-nBROMhagy cdBOGARimiE¥aSTTactor,

= dir zyne pro-drug therapy) approaches
aPpré%gﬁse %)gﬂe{:ﬁaggsegﬂﬁgﬁ ﬁ erg%aag{%gh%égmgﬁ%g?ectpﬁwﬁ gells such as
cytokinerassfestedddirigitie icel, approhetes d4iak 85@kRRZYANErBRE tumour cell lines
and %Egr osches to increase patient tolerance to

Hermsangridioinie epighodisg. such as nul ti - drug

r e§ht " | X) | not her ap .

SRS AR LTI 0, gt o
separafsplasinglvéshd individduab asepbreats ok @EGRRMESH [cREoBinh @Y products

1tu ur cells, ch as transfection wth cytokines such
empliQy H%nqog}gogﬁ% Q.fstgls IRYEREPYD siithimthg dezpage range escribed hereinbefore and
the oﬂfeﬁﬁhﬂrﬁﬁ&’é@fcm@ﬁﬁ&%a&%@nt“wﬁhﬁﬁ ?ts %&%Wé@&ésgge Ea%gél.o s

a anergy, ap

approaches to ‘decrease T-ce r'oathes using
t rafrording evithiswspens of diel isventioh tixse isyrokide®a bhansitasicalproduct

comfifH dfneifinof s 06 B F Bl ShrC by el ambgoper. a
definathérbd@efese ardlhadi@iing] aHti-fubhRAk A8 28BYHRE h%fé?ﬁb%g%g ifcgréthe

.way of the sinultaneous, sequential or separate
conjopt tegment §f Gangeal conponents of the treatnent. Such

C oA ' | the compounds of this |
| n%({ﬁgg 'ﬁ%oﬁﬁ?ﬁ%ﬂtﬂ?iéf fg%g%%gl)r%%%m%@p iVBgla as the.rapeutlc agents for
use ihwpen-hivefled eniamath (IfvtudihHiean ) dayHRE 286 U Wik dr\eis required to

. ent.. Wthin its approved dosage range. According to
mhlbﬁﬁ’i'eseféev@%é{flﬂagffﬁ he ﬁ%i*ﬁﬂélﬁaﬁeén?h}%e fheyiase prebiiadgtmaiacological
stand AR FEFRBE i ihe AevAbRHHG lor HONREdIS %1?% 18t Qﬁgjl‘tﬁgﬂ dsee%fgcgl fpr new

formula (1), or a pharnaceutic y-accep
pharmagelogistal agestsdef i ned her ei nbefore and an addi ti onal
Exa ﬂngg-tunvur agent as defined hereinbefore for the

The invention will now be further described with reference to the following illustrative
examples: in which, unless stated otherwise:
1) 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 to 25°C;
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conjoint treatnent of cancer. Although the conpounds
of formula (1) are primarily of value as therapeutic
w@g®ateodor use in warm bl ooded ani mal s (i ncl uRPCTIGB2006/001283
man), they are al so useful whenever it is required to
inhibit the effects of | GFIR tyrosine kinases. Thus,
(i) t heytgai@sols @I lweds dRBRE TR GRh RBbEAhasHR ! i
in the devel opnent of new gl:l}g?ogi c%‘?ﬁ{e?lgls S aﬁedg{l;arg’ld?%gn()f
solvgatayatcatided eid weipgarmRepe ogbrair wmdemneducebpanphe (60074000 Pascals;
| Konaw L, now be further described with reference
4.5 ? 0 iﬁ!egi )&df'ﬁ %éﬁthéelﬁlq’qr%g{er%{tqp\}g 6§><§an es in which,
(i) unlchasnab @b it BEARME hrofalodr I UnAd iG], 308 18 bt
degrees Celsius (C); operati 6‘%5 vverne cgfgr%ll’egl o%}fe\fgft% ography
(TLEy Has eprrigdBiiean siieagsdplatasi e, that is, at a tenperature
Al NG 50C: (i) organic solutions were |
@) 57 h §EERTBE cflrse B LBdoR St il BB BT et e siven
for iflobtvegioh onlys carri ed out using a rotary evaporator

under. requced pressure (600-4000 Pascals; 4.5-30mHg)
() i SRLPRANGE § saFierePgtonpiclesr BBERetiGTRsonance (NMR) spectra

and/SPHASRdREEARMY: means flash chromatography on silica
gel; thin layef chromatography (TLC) was carried out

(vi) on ysilds are giyeh fopl iltgmatiofion)y dand agenetmetessile teas fgctodan be
obta T SaG idT(lnlns }/vas fo:dﬁovied glﬁ TLC and reaction tines are
JIver Lt PIOGET CaY T g DEePErgiions WelE reneated dt moreqmaterial was

requgallj sfactory proton nuclear magnetic resonance (NWVR)

..spectra_and/ or mass spectral data; (vi) yields are
(vil)gj ydign gbren; NMRs datais inrihofory of deltayauesfor magesimnbstic protons,

1k ' tained. b ili.gen cess,
v 08 B30 Q018 PR Ebsfmemat sandac,
determined aed00MELz] RODIMSEHd, dnlédsothdiR e Sdl&Aed. MVBfEIRSANE Sbbreviations
i.,n the formof delta values for major diagnostic

havehesp gsrdl sqRede: frriqyhletid. dletid,Iquptet: Yo prtiplett b, braad: Vhere
j ; ' |, stand ,
NV SH MR 30 F 0l B Bl SRR s

werd mdiat 8@€; The fol | owi ng abbrevi ati ons have been used:
quartet; m

.8, singlet; d . doublet; t, triplet; q,

(Vlﬂﬁumﬂﬂ?ﬁéé;yfnﬂef’f,s Wﬁagﬁn Ui e aRIES Sette and sembele are Userie
(ix) t OsdivetlestRA afedib VMmN ORI PR Rrichianoe) . NWR

spectra were run at 1000C, (viii) chem cal synbols
(X) hatésy IpefFiFa wetgain Mitiranredestroslenengy of 78 etbcsymialtssinalieechemical
joniZ4fi6H (CI) mode using a direct exposure probe; where indicated ionization was effected
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)";

(xi)  the following abbreviations have been used:

THF tetrahydrofuran;

EtOAc ethyl acetate;

DCM dichloromethane;

DMSO dimethylsulfoxide;

DIPEA N,N-diisopropylethylamine;
NMP N-methylpyrrolid-2-one;

tBuOH tert-butyl alcohol;
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(ix) solvent ratios are given in volune:volunme (v/v)
terms; and (x) nmass spectra were run with an el ectron
wep@ngyood 70 el ectron volts in the chem cal iPCli/G&20106/001283
(Cl) node using a direct exposure probe; where
i ndi cated ionization was éifected by el ectron inpact
(EIT)FAfast at om baffas@aRdk afdAB) or el ectrospray
(ESP) ;. values for mz are given; generally, only ions
whildMEi ndi cat e t héV.padiaeth amids; ﬂl@bortedd _and(NH)
unl ot herw se the sg. ion quoted is +;
(xi; the follow ng\%ggg%e y&%cegal%ga%ave been used: THF
tetrahydrofuran Et OAc et hyl acetate; DCM

di chl or onet hane; DMSO di net hyl sul f oxi de; DI PEA
ﬁﬂﬂiﬁ&él i sopropyl et hyl ani ne; NVP N-net hyl pyrrolid- 2- one;
S-6 N5 G513 b A 2 eRBL oIl T4y '

N-dT met nyt rmarnrae, ana ol
yla[@mﬂg[ranildme

rolid

> I R G5 o R P D By riwiting (E3we, 1 03mmol)
S- 2%3-%%@1@?/9{36%%1/'5 =yipyRYlilitle 267 @B N9ABMLH Hd NR-

dusmzm[lqhylpwrnezﬂ%mg) 1. 4émenob)l in B-heixpupyl (5 .Ohil i ache@Ra At 150°C for 1

|soxazol 5-vllp

—

PRI A0 A o500 o1 LGS OO g ot s

2 iod exubiahgedidietin NTEE ovaMR szsre@ﬂé@tzvhtﬁ RoetHdR] fc?@lﬁtte'aﬁfl‘ neutrals followed
xture vvas poured on to a 50g isolute SCX-
by 7& elicynmenia trghie be predugh sThe ol ot wes rcmrezeﬂ @M elaporation

th

and E%Aﬁc:ﬂ‘% lﬂfﬁeéldurf)?%th (ﬁhactoglfa@bl ?H@fﬂﬁ? Yel eMtl&gt ]\a}ar@b:l\é a thgn with
metlizmoAREE 910 give theh’étler ﬁﬁmﬁhmd LO0 higeZH.B%) as a gum; NMR

hr o ragphy on silica gel eutln with DCM and then
Specjpny URARRLAGH dz;-av@emaelﬁ agé? € 2gw@1 2R, 291 (. b%)wﬁ&@r(m 1),
3. 80((&221;1??3 4344, ?04%){ 6%98 %ﬂ‘?%é‘(ﬂi %@?4“1 (fnl_l)lH) 7.59 (,
1H), 3. §0(mp.rh D) FHP2 (8. 18D, 6% (<ﬂ H)H) 8. 64561 (1d); Mdps Sﬁeoﬂi&n{7 @509[MH]+

! '_gl"he chor(g %—metmff 4 ?pynd—g n]amlmﬁpymmdlmé startmg materlal was prepared
as follows
Sodium bis(trimethylsilyl)amide (1.6ml of a 2N solution in THF, 3.2mmol) was added

to a solution of 6-methyl-2,4-dichloropyrimidine (348 mg, 2.13mmol) in THF (50ml) at

ambient temperature. A solution of 2-aminopyridine (211mg, 2.24mmol) in THF (50ml) was

added slowly to the reaction mixture. The reaction mixture was then stirred at ambient
temperature for 18 hours. The reaction mixture was quenched with saturated aqueous
ammonijum chloride solution and the THF removed by evaporation. The aqueous residue was
then extracted with DCM and the solvent removed from the organic layer by evaporation.
The residue was purified by chromatography on silica gel eluting with methanol / DCM
(0:100 increasing in polarity to 5:95). The purified product was recrystallised from
diethylether/isohexane to give 2-chloro-6-methyl-4-(pyrid-2-ylamino)pyrimidine (242mg,
51%) as a solid; NMR Spectrum 2.35 (s, 3H), 7.03 (m, 1H), 7.50 (d, 1H), 7.71 (s, 1H), 7.75 (1,
1H), 8.32 (d, 1H), 10.5 (s, 1H); Mass Spectrum 221 [MH]+.

The S-2-[3-(pyrid-2-yl)isoxazol-5-yl]pyrrolidine was prepared as follows:
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IH, 7.85 (m IH, 7.92 (d, IH), 8.18 (d, IH, 8.61
(d, I'H; Mass Spectrum 400 [IVH +. The S
wQ@2@klie0e 6- net hyl - 4- (pyri d- 2-yl am no) pyri nm di PET/GB2006/001283
starting material was prepared as follows: Sodi um
bi s(trinmethylsilyl)ani de {8L.-6ml of a 2N solution in

TH
o rEr%tl %‘iofdMiohddlf%ﬁclhg?%gféPl&?nogﬁeﬁg felr g@ 6 was, a\,)glded Pver 2 hours to a

vigoppysly smgd) sodticarmsi SeNt_m@nmmarbmad 2ﬁeth3a1yd|pyrm11dﬂ‘fe (prepared as

AP SRS PR 4 Ry, T LT bl Wl GO o, a5

4463) §tog; 6. Zwaﬁoll) e p$id-D fyRriax aRIBRY R Bxidh8 f(ff)%%% ureniién Hocm
urs. _The reaction m xture was quenched
(15@J§tau irafed %H@o&i&iltmﬁfﬁ Qompd¢ie.che thaciel wes siirrearad OfGiéor 2.5 hours.

R R R T NG K —

Thetdngrm serieas wamed bytuﬁllﬁnb) fwaitdrand biing drRai(NEAS0NREnd the volatiles
urjfied bly chr aphy on_silica gel eluting wth

remﬁ%‘?&r@n‘?}'iap? afipiy fe;'; © MaE Peaiechy ehometography opgilica gel eluting

W1th51(9%5)soh&h%eméfh‘yf h&gat@ g%denfn‘é@ﬁné ﬁ%&i&r‘i@'t& Y5 %9) {f SR S-N-tert-

di et hyl et her /1 Sohexa
butylorxsishibonyle2- (‘E'Ef%ymdfgd)jwazcd—ﬂyl}p}mnhﬂm)e@@g] 4fi%eas a waxy solid;

MR N W or a1 b Ty B8 g ST 258 0 3, 355 o, 110, 3.5
(m, LH), 5. (8(53121{1 ®.76 (&) 1H)10 Sd, 3H)! TH7 (NeSs), SRR HiF); 2¢ss Spectrum

316%{%_’[—*3 R@ytmrd%i—yllpﬂ§d§{a]z@lmﬁh§mqlpyr roli d| ne was

%.s0l uti on of sod
Py e o ol o o i Pty S s8bB0RAY 5 ¥risa
butyﬂcﬁ(yaaﬂbb@ydfﬁ(lﬁ{ﬂpﬁidy‘l)’is@ﬂaﬁﬂ%u}tl%ﬁgfﬁoﬁﬁme (0. 744&&% 2.36mmol) in DCM
I V-tert-butoxycarbonyl pyrroli
(12l peyGr dcheggacgion avas stided af Q%G|fpr 1 s@m anGfthen at amblem gemperature for

18 o e Zopffes e s T By A Ruaad il Aokl P ciited
wate(rs%mg The @omm as mjﬁm& o3 0.58 careél addfitfoflof k68d sodium

nplete, the reaction was stirred at 00C

carb%arte @nfgthﬁlye?%@%) PSP by i de sl nase die mmmlm,a{ﬂae aqueous
soluﬁ&gwmﬁlﬁ%ﬁg’a&&?w tﬁiﬁflﬁ g@)r {Hetdrgﬁ?cge}?tﬁa@tssx%}g%gﬁlgmgd

organi ¢ | ayer was was wat er “an
(Nax§Ou pand(ta s@ @t remavediey evapatiidre® gieaBie@- @yPyndyl)lsoxazol 5-

I P BBkl e . .20 20

4.35i(5 0FB)618 6, /1H$t’h¥$ (tapﬁ} R (o I—ﬂOS 6N, %6‘ sk @P%ctru% 216 [MH]+;

polarity to 75:25) to give tertbuty OXYyC
ROtaEDY(lgﬂbﬁ%Jé},Zr(payD)msthﬂmzlbl 5- yl)pyrrol i di ne (0.69g, 47%

as a waxy solid; NWR Spectrum (Major rotaner): 1.4 (s,

9H), 1.95 (m 3H), 2.28 (m IH, 3.35 (m IH, 3.5 (m
Example 2 5. 0 (s, IH), 6.76 (s, IH, 7.5 (m IH, 7.97 (m

2H), 8.68 (d, , Mass Spectrum 316 [M—|]+ Rot at i on
S-6-CGhjoro-2-{2a[3-(g 2 azoh-a+yd el dt (pynids2-added
la g“ Iﬁutestoastlrred sol uti on of

=T V- yl oxycar bonyl -
A mixture of 2,6-dichloro-4-(pyrid-2-ylamino)pyrimidine (401mg, 1.66mmol), S-2-[3-

(pyrid-2-yl)isoxazol-5-yl]pyrrolidine (395mg, 1.83mmol) and N ,N-diisopropylethylamine
(259mg, 1.99mmol) in n-butanol (30ml) was heated at 70°C for 18 hours. The volatiles were
removed by evaporation and the residue purified by chromatography on silica gel eluting with

EtOAc/isohexane (10:90 increasing in polarity to 40:60) and then with methanol/DCM
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2-(3-(2-pyridyl)isoxazol -5-yl)pyrrolidine (0.744q,

2.36mmol) in DCM (12m ) at O00C. The reaction was
wa@riosnem@t 00C for 1 hour and then at anbi entPCT/GB2006/001283

tenperature for 18 hours. The volatiles were renoved

by evaporation and the res2due dissolved in distilled

(10:9@) tergie2Batille cIhposl (gsmg I%6) R faaineNMIR SBE: A IDISO-d + dy-

careful addition of solid sodium carbonate and then

acetigrgihfuld8fs) ?e,bb(m,rﬁfﬁ)yai‘l@%m eHy 3.6 (ranl Hhea77 (ive LBMG.42 (m, 1H),

6130, 0 = oy ol e, 9% RS E S HLARH. W 1 O v,

8.21( (Na PIFY)8)62(dd 1 Hj @/Is0 ISpedttuni ép@ME[] by evaporation to

gi - 2- | 2-pyri. i soxazol -5- yQpyrrolidine

( oﬁ& gggd‘%g és(%ﬂfgém)lafmmpsﬁgeﬂme i mpaferiglhyas epeged as
folldws: 'H, 2.9 (t, 2H), 4.35 (t, IH), 6.8 (s, IH, 7.48

(t, IH; 7.96 (m 2H), 8.67 (d, IH); Mss Spectrum 216

[ MSpdiunRois@timethykityDarhfsle 219.8m1 002N gelukian &l THFE3@& @b 3was

adde SFISQ/\% tq a(sBﬁvlt ?)H ogi 43;10%1&}1&)52 LAWY Sofﬁggé\ %S%Q\gl%%]réragé Lain
amn?o ndin@ fQB QV% %S(G?Mhb@ P THERBOORPY 0PET S4B EeatAOT MBkture was stirred

at0 @pﬁpf leogrs}ﬂn}iﬂgmam@pntselypqrpgam Goir i18ihowrs( ID6 mujxture was cooled 0°C

and Quefg R i aloh Bl PR ey S0 B Bt Bescipe aggeous

suspbmiuasrswas'l' fiheﬁw bad tHeaslidaoRitddeiBy efluliedeviaPaietyleditra e filtrate
resi due purified by chromatogr a%y on silica gel

Obtagneﬁtwaﬁ GV AL HeEtrpain ¢ph ssdisselved c DEM ard parifiaddyi thomatography
on B 01650 0 A AL R

afterSyyeparntion wmm&dmm iseleabnctoagtve2,6tdidHISOQ- (pRrilil2-( m

ylam?‘i:gm‘%ﬂ‘ﬁdo%e( P %ngd’(ﬂi?g,glé( 2o); @QM et %10'((%)1 ’1&15); 74.4212 (d, 1H),
7. 80?1: 61:1) (8 97 tﬂﬂ)s; 1ﬁ) %53,8((@ 1111)L'MasZ s?éctﬁﬁn 2111”% .92 (d,

rum 420

[I\/H]+ The 2 6 d| chI oro 4 (pyrld 2-yl am no)pyrlmdl ne
ing material was prepared as follows: Sodi um
rimethylsilyl)amde (19.3m of 2N solution in

S-6-Vidrphd#h o4 2{R4[3-

2,4,6-trichloropyrim ; -
Ymﬁﬂéﬁﬂﬂﬂﬁlﬁwe (3.175g, 33. 6mm|) in THF(ZOO ) at

0C t I

hoﬁr%ﬁglﬁg%?l?edn&g 2( 7 [?%‘% er %M}{SOQ%O%P@) ﬁgmzll’ﬁle} -4-(pyrid-
2-ylamiro)pysmadise (33Gke Ooeﬁxmﬂ)jammnqiheﬂna@zogo WBS N&uke&Y ataBe°C for 2

THE renove evaporation. The resulting aqueous
houf%h@b ST Wi TI]10“%@ ?éwﬁjﬂleriféﬂaéléﬁfsu TP §gPQied Py avappration. The

residué tisbo]1PEEH WERMheh Eﬁlﬁ‘ﬂéﬁfﬁ{mmﬂ&%afph&/ bh3fifa gel eluting with
methanol/DCM (0:100 increasing in polarity to 10:90) to give the title compound (280mg,
75%) as a foam; NMR Spectrum 2.09 (m, 3H), 2.39 (m, 1H), 3.40 (m, 4H), 3.60 (m, 4H),
3.70 (m, 1H), 3.78 (m, 1H), 5.39 (d, 1H), 6.08 (s, 1H), 6.67 (s, 1H), 6.82 (m, 1H), 7.43 (t,
1H), 7.55 (t, 1H), 7.84 (m, 1H), 7.91 (m, 2H), 8.15 (d, 1H), 8.64 (d, 1H), 8.77 (s, 1F); Mass
Spectrum 471 [MH]+.

Exa
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obt ai ned was evaporated to a gum and redi ssolved in
DCM and purified by chronatography on silica gel
webwsiiong2ev t h DCM (1009 and 10- 40% Et OAc/ i SOhBXEGB2006/001283

The solid obtained after evaporation was triturated

wi th isohexane to give 2,-83dichl oro-4- (pyri d- 2-
Exawigéino) pyri m di ne as a SO|Id (1.12g, 14.5%; NWR
ectrum? %O (md lH)'d 7¢80 (t,

MH & Exanpl e 3
lal{u 7 no-2-{2-r3-(pyrid-2-vl)isoxazol -5-vnpyrr ol

i dmnnﬂxtuﬂe}s-@cmym 2d223- @yﬁmmglwwwﬁyn@r&lﬂﬁ&ﬁ% f4g§v “(tert-

I SOXazo rro

b ab oro-2-{2-[3-(pyrid I
utyfFar %;qyi) l?’ qnamoh)_yymgﬁqnﬁ&} g 9 Binpaol) 31313$:g11um methox1de
(529% 79%012%%51%3'5%9%45%%)% o 5 86?%8%%1]11{1 Ermcrowave

ours e m xtur
lrradmmat iThe seameoe MY &chs Iauo\eatamc%oat iuiﬁl”quei'iblﬁ:df\ﬁh‘ﬁhli1 Shé@ated aqueous
| ved urified by chromat ography on
amnGpifg 8*“'@8?6 &t eh gﬂ?ﬁ Yt WeiR S 0 EDeFalagid i smyeous

0:
remduS gg@i{c@éd7\tgg%1 U{gﬁa ’I%g;sl%]ltv@ntgi/é’s Sltélgt@?% %&%%B%&{%%&gﬂb evaporation and

the rgsu@.g: mﬁeﬂﬁy chgom@ognaphyied) $1113a &4 e(unngéwl)h DGI\/Y OI(XOI%) and 2-5%

metl'%lhgl/l?é&\i &) f(gién%r%%nilg_bn po}érgg t(z 5095 '_B“he p}lrggd(grodchyvas recrystallised

from?dlﬁhylémer/isbhexaﬁe 9dd Collecdby fHirddord @, fd'll'él\/_?-lle EﬁeEggI#gﬁuéndLl(Mmg,

I MVa S trum 47
14%2% %\92@%7 b 2(1§f£m, . 2/;9) (Is,ob&)z&SSSHNﬂ]Hyr}?ﬂ(nﬂ;i 1H), 3.76

280120 g PSS o A DDA 6, P8 7 gy 0

7.90 (tan)y7|95@¢1 L5, 8.2e(d,HuT)ys.carmam)| 9.16 (s, 1H); Mass SDectrum 416
4yrld 2-yl am no] pyri m di ne (480ng, 0.93muvl) and
[MH odi um et hoxi de (529ng, 9.80mmol) in et hanol (5m)

mshm@tﬁ%@tz-ﬁﬁ@ﬁ(ﬂﬁm -2 yhiRBkaZdD §%ﬁvaggh§{1§’lohé beASIN-ftsrt-

irradi ati on reactlo m xture ( (
butylgsrgoryl imrveidedtylaitinolpytimidibedariop etz map piapared bk 06lidhes:

¢ b Sbic ek A fibanie UES Bl G MY Binolsiel STz Sommor)
was ateed slemby ch $ol@ibr dTe2 Bxdi¢asroS- &wnﬁvﬁpﬁhﬁﬁé)gynﬁﬂﬁné Bomg,

b h t hy oh sill
2073 6 ites DB R0 St sOTHBQUOLEY H00°C. The

rified
e ST
finally @t heatedeat SO§C o 3 hatrs.oThd &a@idﬁ&wésm'ﬂo‘i.veﬁ k&céa Wﬂ%d with water

then f(jél?ggfl r}ﬁlﬂ'ﬁ%’[% ]§a}§g olé‘hg sql%l\r/llt?vgg %%\;Jﬂrg frzq;;- ?heg(g)rpg@llcl;qayer by

evaporation and the residue purified by chromatography on silica gel eluting with

isohexane/DCM (100:0 increasing in polarity to 0:100) and then with diethylether to give 2,6-
dichloro—4—[N-(@-butylcarbonyl)pyrid—2-y1amino]pyrimidine (629mg, 89%) as a gum; NMR
Spectrum 1.40 (s, 9H), 7.45 (m, 2H), 7.95 (t, 1H), 8.03 (s, 1H), 8.50 (d, 1H); Mass Spectrum
241 [MH]+.

A mixture of 2,6-dichloro-4-[N-( tert-butylcarbonyl)pyrid-2-ylamino]pyrimidine
(629mg, 1.84mmol), S-2-[3-(pyrid-2-yl)isoxazol-5-yl]pyrrolidine (436mg, 2.02mmol) and
N,N-diisopropylethylamine (286mg, 2.21mmol) in n-butanol (30ml) was heated at 70°C for

18 hours. The mixture was allowed to cool and the volatiles removed by evaporation. The
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(s, 3 H, 547 (d, IH, 6.55 (s, IH, 6.75 (s, IH),
6.86 (m IH, 7.45 (m IH, 7.61 (m 2H), 7.90 (t,
woO Ros/100096 (d, IH), 8.21 (d, IH), 8.66 (d, |HPCOGB&06/001283
(s, IH); Mass Spectrum 416 [ MH +. The
S-6-chl oro-2-{2-[3-(pyri d8-yl )i soxazol -5-yl ] pyrrolidi

resuﬂIJeI wasl gurifretl byfchﬁfrﬁa%lgrﬁﬂ)l%a&pQHUd el elutmg with methano]/DCM (0:100
r|d2}/lamno}) rimdine star %matena was

increAsE|gap HQlas: 3G S-icllarei2s (2 Er (ot siibgiayais gpyrolidin-
-ylg—éalgé&L&—%ﬁﬁﬁ&}ca{r%&ngfi)ggﬁl%?r}g%m]glfo]pyrmndme (28(%1%"%2) as an oil; Mass

Sped@rin d2@ [Mex}e- 4- (pyri d- 2-yl am no) pyri m di ne (500ng,

2.07mml ), and di-tert-butyl dicarbonate (590nyg,

2.69mol ) in THF (100m ) at OC. The reac:rlo_on m xture

tirred at GC for 1 hour, then at anbi ent

E_Xa%eigrature for 3 hours and finally at heated at 50C
S-6-Moeth @8- 1§62 3-(3-Tirethoxypytazn-2vel Nis@dazovE ¢l [p Prrofidin-1-v1}-4-(pyrid-2-

uenched. W th water then extracted with diethylether.
@#@m%ﬂ- was renoved fromthe organl c layer by

evapRnatie A 2aiMbrb EmEAS|- QL{E}II@%% i PW{% gg‘afodwﬁgfé%mmol)

on silica gel eluting with'is
S-2-[h-madiongpyrazip @ d)isexazoleS-§1ppo)lidame( 1t Feng, itFinmol), N,N-

o8y S S LS Sl bporr b 507 ot

nunl(tﬁs?gﬂ’g;, re8Qh i tie WéﬂhllM@ ESR%@I idthdn di@e&lz &m%ﬂ)ed by réRrse

%/ﬁp 7.95 (1 , .8.03 (s, 1H),
phas gfsh%gg A Wg@hmlmwlﬂmng Withiwatery @cespnitrile / TFA (95 5:0.2 decreasing

in p(ﬁzu@tquér)n @gogre()ol)df Eg&luc{ ﬁ(ﬁ‘@élmgtfg/acﬁ&{sk)\gax L 2R¥ A a8a %assgc]i fPough a

50g $0]21t€{ SCKQ%/randaxﬁhgnly icsloxaz Afhezoytnpyas éihtedlzvgigl fé&@ndl to elute any

S R TR e
by e‘la%om%h% gf%‘%hé"h?fé &{frﬁpd‘iﬁﬁ %ﬂl SF s £08lte A MR Spectrum

vol atil es renoved evap or at er esi due Vas
2100 BH).edl 4k, THY, @rﬁ@t(ugrl&hr@ﬂ@ﬁnszm 898ge) 3, HUDdd, VHH)N6.54 (s,

10, T 08 B 00805 bG5S WY A BB, 3.
1H);Mags Speectiuth 43yI[MH]+[

-ftert but car bonyl ) pyri d-2-yl am no] pyri m di ne
é)ma@o&ypy@@qm -2nEEspx8pd ct-yllpyradigifeMtdriing Saterial was
prepg)é@gpwb oWs:

S-6 yl'-2-{2-r3-(3-nmet hoxypyrazin-2-vl)isoxazol -5-v
I mmrxmre of B-nhetlydxypdralingri-carBox Ay Med@hédroh (1999), A6(2), 265-

27322 S 3B hurdrgmiamipg rdachiog de 27, §mmelirtienct (20mi) and
trietHyl {2 4.974b @Oﬁﬁﬂol WS heated at 60°C for 90 n tes. "l]"he volat1les were

-2-[ 3-(3- nethoxypyra2|n- -yl) |soxazo pyrro
remayed by evapordionSmduesidueNsddiursieg bgrcphmtmgﬂramamgraphy on s111ca gel

eluting with hexane / EtOAc (100:0 increasing in polarity 0:100) to give 3-methoxypyrazine-
2-carboxaldehyde oxime (740mg, 32%) as a white solid; NMR Spectrum 3.96 (s, 3H), 8.22 (s,
2H), 8.23 (m, 1H), 11.89 (s, 1H).

Sodium hypochlorite (5.23m! of a 13% aqueous solution, 9.16mmol) was slowly
added to a stirred mixture of S-N-tert-butoxycarbonyl-2-ethynylpyrrolidine (prepared as
described in Bull. Soc. Chim. Fr. 1997, 134, 141-144 and J. Med. Chem. 1994, 37, 4455-
4463) (1.07g, 5.50mmol), 3-methoxypyrazine-2-carboxaldehyde oxime (Method 67) (0.7g,
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(0.16m, 0.90mmol) and n-hexanol (2m ) were heated at
130C for 40 mnutes. The reaction m xture was all owed
wa eoosolozend then directly purified by reverseP@iia82006/001283
HPLC using a C18 colum eluting with water /
acetonitrile / TFA (95:5:8% decreasing in polarity to
4.58arh60 i® DM ﬂﬂﬂl}lwole@%be@ GeddiREt J i
and I|?)assed t(hr a 15 50nrH|%soI Lﬁlt%g wsa%)@%wle%ﬁ) ‘g%ﬁﬁgnge rent
tempepiyFmandrthen &Qﬂf r wagoesutlbel lagetshvere sépmnased, ttige mlvcmeremoved

fron?Fl-Y J}S#EE Pal §r a i'ul: Qe\%ﬁ eypégﬁgeﬁgano%qﬁw gﬁphy on sﬂlca gel

elutmgami’r ]@dmaﬁdﬂ/ anfgd; m@otdnacﬁebglhguqmmw@d1d(§ 51me pa&ﬁe@ B&uct
e foam NWVR Spectrum 2. 10 (m

soh%ﬁg@ tq :fﬁol}d,_gn standing Qqﬁ wgq_glssogveggn (F§A (Ebpgnl) @dztge (m{;c;ure stirred at

amblléﬁ)t ten%e’i_’ék%fegfgr %ﬂn?ﬁgsﬁ i’gg galat ’we?ﬁ%%n% By (}E&apOﬁ_tﬁon and the
res@Jeldi%@bzedZ@DGM and/@s&e&pﬁtgtahlumléﬁ&ECﬁXl:ﬂ]ldn exdh@nge collurrdm The
ol S B o S Y o
to eRfe Be QP(SIHM Q%L RGrR 164 @e@ﬁ%) gf%géﬁqﬁi)é 1-:|(_) 1(/9@%99%-“ ne

(1999), 56(2), 265- 273) dr ox
meth@)@pmmnoz-wmowowg/upyanhmm: (26mn28 %) 20 abyovan dil:2SMR

ooyl MO RR bfchim, 29008 pbor R KT Biadol . ol . 180,

8.36a(82H e Mgy Sp¥SinPR47 fNIHGL-bY col um chromat ogr aphy on
silica gel eluting wth hexane / EtQAc (100:0

increasing in polarity 0:100) to give
Exaf;ﬁm@ghoxypyrazi ne- 2-carboxal dehyde oxi ne (740ny, 32%
S a white solid; NWR Spectrum 3.96 (s, 3H), 8.22 (s,
S-6-Méthyl&2-PB [3-(thidzo)-2-v)jiso}8zd1S5-yllprroBinSRYit L pyrid-2-

hypoch| orj.te (5.23m of a 13% aqueous sol ution,
Y-’@ﬁ@#&%s slowy added to a stirred mixture of

S- M bSO G! u@fi@ﬁhg%% (ﬁ%{nﬁ/ QWI%B%@S&J&?E gﬂfo%ng‘ beégmmol)

as descri bed i n Bul
S-2- 34 {thinzc] - 2apldisgxazive 8-yl Ipenlidih® OM0nBY 0.4464m0]), M B3)

aiisdpbomhy R RE O o, GOGRig D Tokan] Galireds hages o 130°C for 40
min@e| Bk et Gnixtilre wa aBswQtoWas] Ad tﬁ!\?@lréc@lé/‘%hﬁha By Fgverse

anbi ent tenperature and then stirred for 12 hours
phasp 4 (susipg a (48 sakmmeelutingwith otaesr acetemitrile d TFACRS B2 decreasing
e pur | fied b
in p(ﬁ%&g% B: ollgraa y@g%d%? (I)nct:%glél ragHon \ﬁegre\&opﬁnﬁg)?gﬁ 8a§sed through a

50g Eomcmsqzxm)roa e Clen@a sblngnl. MhRQoRImh WadeltR@)withiMethanol to elute any
r|f ct solidified to a solid on standing and

neut{gls, fjos es‘p%ﬂEi imethanalic spmonisieElyt éhemrszdlmt &ong. 15k asa white
foanAMNNIRHpet @RS fF (W, %H))gﬁ éﬁgs "%12% §§( S%g{nv 285, 3% faa, 1),

renoved by evapor at reS| | SS
6.50 (RENERGI6 P 6 LB, @9 (A, 360U, d}B,CKSIZ(s 1H), 8%6HANGS), 8.01 (d, 1H),
8228 1470.14€ 11); Mass Spectrum 406.5 [MH]+.

The S-2-[3~(thiazol-2-yl)isoxazol-5-yl]pyrrolidine starting material was prepared as

follows:

N-Chlorosuccinimide (10.6g, 80mmol) was added in portions to a solution of thiazole-
2-carboxaldehyde oxime (10.35g, 80mmol) in DMF (30ml) cooled to -5°C. The reaction was
stirred at -5°C for 1 hour, allowed to warm slowly to ambient temperature over 3 hours. The

mixture was diluted with ether, EtOAc and water. The solid product was collected by
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colum was eluted with nethanol to elute any neutrals,

foll owed by 7M net hanolic amonia to elute the
w@e@duet26 The sol vent was renoved by evapor at i BCT/G82006/001283

give S-2-[3-(3-

met hoxypyr azi n- 2-yl )i soxa®8l-- 5~yl ] pyrrol i di ne (260nys,
filtr@dn)THRSor garkdd RYEr Was se dd i ieft

TR R R >H) PM%IRS?&(%E, it }vaﬁégé&f%gg@dﬁ(_e'?,(&ézso@ and
the gplvemt regnovegipy egapgatian, kesgng e bathSpmpernume A4itiddtlemperature, to

sive SRS, Tho oy atches, oTsolid were pambipad gt disccpipple in THF

(20Quhiln ek ghie jse HetiOp ydded-dZopwisé ts NEIBYH G SINDRrtAuidy lbBnff2-
2-chl olr,g,- 6- met hy| - 4- (pyri d-2-yl am no) pyrim di ne

ethypy]w;a lidige @gﬁgﬁg@g as described in Bull. Soc. Chim. Fr. 1997, 134, 141-144 and J.

3 hi I iaS QX - v ol idi I , )
Mo g Rl a0 A S AL BE A 0 Gy i
THI@EE0mDerkedab 0{Qthg mikne: Wesdehedito 480G Fvarm ambient temperature
ction m xture was allowed to cool and

andntinelrj?tfes The r E\ ! _ ‘
ST 19T 18 By E’ ? YRR VB B widdy rBcEtitPIEtedAdded te the residue
and (&Gnikalré B rRtddtv iPDEM h Tl’l\@f:ﬁfac{s WGEL gﬁ?%ﬁ%\ﬁﬁ-xeg Gin brine, dried

95:5:0.2 decreasing in polarity to
(NazSPgHansk the setverit memeyvadrbyotviaporstiove (The exidhienest fnidied dssethmn

5 i sol.ut.e SCX-2 .i.on.exchange col unm, The,
chrob B ety Do iR R Ee i TR ERRG hEXANg haniRgp hesikRolrgy to 1:1)
to elfielfirswechvieyed & fnén cCand TS odi S - Q- 2-(3-

a% 7{?9 .15 9 gdgﬁgg\/\hif??e f oam NO 1%&6%2{%%0%{]!%%@%%2(3
(thi (ﬁ, - IQIsggazp ’S—y@ﬂqyl’*rolzc_hgg (3332, BRffo) agary erapgy o2HMESSgeztrum 1.22

: > 1867 v B I
wnd L5 P P15 B, 10 o iy, iy 158, 4y 10500 o
1H),®. 782andch.83 @), br3, M), (97 (WHED), BHSdSPEY; MARSHEGrn D& VIH-
CH he S-2-[3-(thiazol-2-yl)isoxazol-5-ylJpyrrolidine
arting material was prepared as foll ows:

N- S Hj‘/&éé&ﬁé‘rﬂi@h&? 5ok} af Q%I%e?qm&)utig@%f @g\gg%-%gﬁ%gcarbonyla-

p_ortl ons to a solution o azol e- -car
(3-(tiRzqhe-y1is0:88gl-5-8Dnymwoljdine (SN, L&AMo)) it amtiethol (26nfand the

AR Shr S Soe g BE br t vaie
were Tai@omedd s vapvRtiof] thath@iod faherSl Sk ashEl PG HEGL #@g&éd to pH 11-

Tpe solid product was collected byfiltration.
12 wiih 49 2qupeisevodipgshydspside selutiomatdetktuactet witt BEVAGS). The extracts

- dr i n he sol vent renoved :

IR T T P -

purifiedpyeolitoun ehromatogiaphy salsilita @épﬂm@? withenditiRoDADCHES: 9) to give
|

52 G Lo} TR S oW sda o B e o INMR et
t |22 I &l
175 b, Spolier i, BHbXIER! BONI s, SHAVES RY E01 S8 B0, 8.03 (d, 15D

repared as described Tn

Massispectram 222 44 Hind J .

Example 7
S-6-Ethyl-2-{2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yllpyrrolidin-1-y1}-4-(pyrid-2-

ylamino)pyrimidine

A mixture of the 2-chloro-6-ethyl-4-(pyrid-2-ylamino)pyrimidine (184mg,
0.78mmol), S-2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine (252mg, 1.09mmol) and
N,N-diisopropylethylamine (0.41ml, 2.34mmol) in n-hexanol (10ml) was heated at 130°C,
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Med. Chem 1994, 37, 4455-4463) (3 Ig, | Omol) and
triethylamne (13.4m, 96mmol) in THF (200m ) cool ed

W 2006000026 he m xture was allowed to sl owy warPCT/GB2006/001283
anbi ent tenperature and stirred for 18 hours. The
sol vent was renoved by evdoration, water added to the

undégfirgd fan U3 he@s MPHeUhR B Wa@ﬁﬂ&ged/\ﬂotddom g Cfmol removed by
extracts were conbi ned, washed brine, drie

PouyiRg IEKILe QN amS@é%lon@ﬁchangnﬁvl@mnwld@mmmth wmathafdle The

. |
prodEFh e BB TN b Ay AR e Rkt g
evapanatjuol adithy residud plpifiédbpEoltinichfoihatb GapmesLdlisd gt diighe with

B0gE7 Ohig’?%%egééd?%)dﬁ%&é\%ﬂb%ﬁﬁ compgund (24mg, 8%); NMR Spectrum 1.16 (¢,

| | |
Db A eSSl A A S S0 B s o, e,
5. 499(@9 1H). @53 (snlH3H).70 @, ]115) 689 (ayl, 1HH), 7.68.(3d, 11N 8.8biKd, 131)98.20 (d,

6.78 d 6.83 (2x br s, IH)
D% b e 48 (s s R Spimi B T8 r i 266 [ M

AHThe 2-hMbYHs R EIM -0yl B laﬂnﬁéggi‘i%ud}ﬁ? st%‘#fag%att@naq was prepared as

solution of S-iy~tert-bu yI oXYy
follqw: (t hi azol - 2-yl )i soxazol - 5- yI)pyrroI|d| ne (8 329,

B S AP s 5y fine Wi Gl ocs 8. e 79) .7

9.6mimbiy2-amibopy Ndihat 0188, WIS @B s @3&9&%@(@' 4%]'10 5ffinol) in
queous | ayer was washed with DCM adjusted to
14-Qlexagier a0 Omboyas puszsdevidoritroashipg rlexma@te:s,oP,atDmtfaﬁd 5-

A R e B L S e

dipalfimbumé®i (06mep6.4pmrriol ) \ﬁﬁe bﬁ%ﬁf&dﬂlﬂm‘@a&ﬁ ) m@omtroam iEyhdaPs The

t gi ve
mis Qe G g DL e, LB (oot sive B
by e\:(:%)&at%l)‘ﬁ gh¥ ?éshcﬁié’ Wis punHW%?E?fﬁ'iﬂ#ﬁrdmét%g%ﬂ%& %El%li_bcg gg‘l eluting
with EtQ8cd 1sqh55ane801190 (rd;xealsiﬂg in phksitySpeSt 8N o 2iRa 2f dro-6-ethyl-4-

oy BB pyimisineCome, 130) ARSI ) 106,30 56 (4rRED. 705
(dd, yH, cvlssdadn%leyMl @; (m|y 7i8ddd; 11, 874NQ) 1YY, 165N EHf Mass

e
Jﬂ,&é}ag@%@ét hyl - 4- (pyri d- 2-yl ami no) pyri mi di ne (184ny,

5. DTSR e sy 2robisgrsol Rl yrobdipe sppnePrigrigkvas
prepz(r@@ﬁsr’g),lloiysDQmml ) and N, rI:I-dl i sloprop?/ril )et hyl ahm nte i at
was heated a
| ShCE bt &t 2T éaipw%aneﬁéggﬁlﬁénm Rescifnium dioxiges(41.06g,
37msbl) ANe distSn&RR lea] )(()% f BN B0fH RN il aB@H%th?at 70°C for 2

m xture on to an ange co umm an
hoursyiThg npiwstunewes aIIGIWml tprcod]uand thamselubleadattr talas févhoved by f11trat10n

vol atil es. were renoved b
throu@ﬁtdla%gr%cl)u% em«aaﬁltrate was was ed w?th saturated aqueous so>c/hum hydrogen

carbonate solution and then saturated aqueous sodium chloride solution, dried (MgSO4) and

the solvent removed by evaporation. The residue was suspended in water (100ml) and
hydroxylamine (45ml of a 50% aqueous solution) was added. The mixture was stirred at
ambient temperature for 18 hours and the mixture then extracted with EtOAc. The extracts
were combined, washed with saturated aqueous sodium chloride solution, dried (MgSQ,) and

the solvent removed by evaporation. The residue was triturated with isohexane to give 3-
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evaporation and the residue purified by colum
chromat ography on silica gel, eluting with 5 Et OAc /

w0 swhasmee (35:65) to give the title conpound BCHEGH2006/001283
8% ; NMWMR Spectrum 1.16 (t, 3H), 2.0-2.2 (m 3H),
2.48-2.53 (m 3H), 2.76 ¢$8-3H), 3.65-3.75 (m |H),

met@ll?ﬁ?ﬁnéﬁgagﬁé)xhlﬁl?yclﬁg{;ﬁné? gbégsgglg 3‘,%’@1 M% e&t@mc ,zﬁ?ﬁ%’, 3H), 8.23
(s, 1@3,2%4%;49.(%2@_1@787(@;112)4), 9.18 (s, IH); Mass

2 SR SRS R dsn 0P 3% sgpsaiw ol figns Himmeh wes added
dropsiiger tbiarstirmed Sespeadiomals3-Rice Ay e aziAs-2 tarHoRhlderie Aime (2.74¢,
i chl oro-6-ethyl pyrimdine ((J. Am

20mgﬁ)ﬁ.ﬁunrd?§58/£teé@gé)gycg@’onylgg-e(hmgy pytrekding (prepared as described in Bull.
i v i 7 7 Sy b te
oo PO oy g M Rer B, S A 0B,
30mm:ol)rio GUPMF(6PmIGit ﬁ?(ﬁllﬂl&%xﬁlﬁ@vﬁh E‘Igﬁ;éédlfor‘lgﬁgrdr %I:T?l;’lc)then allowed to
wam? IF?S érgg%gt:ﬁ%%%gg%g gxlgga xant r %ﬁ%ér&a]“ I}%X@}ﬂ: ®jas (igl;lfgﬁg\gith water
and &ktrh2@ARNih DEME THE LR A0 HeRERRndd0 d&%@é‘i/{%ﬂ@@ﬂ Ina tﬁleos%ﬁx?‘egt
I washe an

The m xture was all owed to cool, wat'er”
remqyed by eyaperaon) Thedesidue wad pLEiﬁiedfogmhnﬁnhtbg(raphz}a@DﬁHta @ eluting
. ' . ified, b chro ra on
first 0 T R Qb b tant 3 TDgh e g Broneasbonyl)-2-
[3-(Crmethglpytaxth-y ok &dol-5yyl gy rbfde) 2 b9 H8E); Mass Spectrum 275 [M-

-chl oro-6-ethyl -4- (pyrid-2-ylam no)pyrimdine
C4H9(?“zgorrg, 13%: NMR Spectrum 1.20 (t, 3H), 2.64 (g, 2H),

. 1 | . 18
(e RRy) v g 16y o v el Seatobn iy
methzlp;'ira{zM—I]l—yl)is'ﬁhezol-S-yl]pyrroligi_nel(?.i6§,o7x.9ar;ugllo_l) 51n;)|(]21\61y(r1 9(();'11}) élln(ri] éhe
mixt Fp 5t 5T 1R ToP 1o SRR B oe B SPIAGIRD o remsaved by
evap&htién ndhBBESIRNSBREA% WAl ThESiqRiIR ! Rixn s ke LBl pH10-
06 37mol) and g 54

di oxi de (41.06g, 25 37mo a I at oneous ear
11 with 4@9o@ageqBc0diun hkoxite soletbmad dxeatted vath IFCOC Fiefexacts

' I dt I d the
e D S P U OO Bk s 2 -

v e vt i e e
(CD@?I&-%IT%H%@I aHatZel Gqlidbdsi9d32 (im B}, 8191de, ), B10B19 (m, 2H),

) a e I ved vapor ati on.
w1450, K300 2 508 ki TR D DT
hydr oxyl am ne (45m of a 50% aqueous sol ution) was

a dgd. The m xture was stirred at anbi ent terr_perature
E—ﬂ@%—w hours and the m xture then extracted with

S-6-NER0E2-(I18. (Shhet r.fmﬁ-é-lgﬂ#@a?@‘?s-gjgfﬂlﬁﬂdm-il-h;q-%(pyrid-z-
sat ur at e aqueOUS S ;
R

la

A mixture of the 2-chloro-6-methyl-4-(pyrid-2-ylamino)pyrimidine (172mg,
0.78mmol), S-2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine (252mg, 1.09mmol) and
N,N-diisopropylethylamine (0.41ml, 2.34mmol) in n-hexanol (10ml) was heated at 130°C,
under nitrogen for 18 hours. The mixture was allowed to cool and the hexanol removed by
pouring mixture on to an SCX2 ion exchange column and eluting with methanol. The
product was eluted with 7M methanolic ammonia. The volatiles were removed by

evaporation and the residue purified by column chromatography on silica gel, eluting with
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the sol vent renoved by evaporation. The residue was
triturated with i sohexane to give

w@200et169pb@yr azi ne- 2- car boxal dehyde oxi me (9. 65pCT/882905/001283
NVMR Spectrum 2.67 (s, 3H), 8.23 (s, IH), 8.45-8.49 (m
2H), 11.87 (s, IH). Sodi uhypochl orite (18m of a 13%

EtOAquemsmel(m 6@)&0 gzxfe tAETRE LopSurRIdesinslr 3308y, SEMIROSRctrum 2.05-

i rred suspens

2. 153<n}réﬁ%ﬁ 2y Fh3Hhe 35- %éﬁ e AFY @RS, BH), B8R 77 g, 1H), 3.75-3.85 (m,
1H) 2‘@% ;@ ?:(i St’)(IJIrJ1I I6 628-(ét1fl1{>)hy'fg%§r r’éﬁ)’d?'ﬁ%(t( Hiié;?a%@’ gé)’ 8.20 (d,

lH),d§§6¥8 iﬁe@ﬂ iZH) Bu20 (s, Bay, MARiSpecthum MSOVIH]L34, 141-144

1994, 37, 4455-4463) (5.85¢g
%P)Chﬁowfﬁgbf‘n@‘/ righ 2 ominglparimishng serimesn e sl s prepared
asfd]l@(;vsl hour at 00C then allowed to warmto anbi ent
tenperature and stirred for 18 hours. The m xture was

di Aumidumaiof B, 4nditieloreabranetixlp prixhielinendt 0y, DOMnmIdIE 2-aminopyridine

BSOS Sl e

| i
purgé Wt{ﬁﬁ%ﬂg@éﬁ?ﬁﬁ/ lE(?%JAIgi/tJl:SS ﬁ%%ﬂgsﬁb’}m 50 r‘QS(ﬁ{Iﬁléltl lﬁﬁésﬁh%%anthene

(953%%, \]/ﬁ@fnéqul) MQ(@bby@z;(ﬂlﬂmpetome)mpalladlum(O) (953mg, 1. 07mm01) were

adde%i% ggegfgﬁ& %W{%&l i g%lg%{ ls) oxazpu[r%a%ﬁ%%yed’ t?,g/@\dllt y@eﬁe}j with

watenwarsd a:d«:te@q 6908 andlthy stenOfemoved bg evaporation. The residue was purified

ert - but oxycar hbonyl
by cﬁgpﬁﬁngggﬁp@ ] 91]1%%3 f:bqtmg Vypl] BiyAo 1|3Qhepg@ne( ®: Bl increasing in
polagtygmf@lS)S) £ n%l%?&" 1chiR08L 1}1et‘ﬂ t(ﬁ\‘clerhﬂ \y;%a}%ﬁ ﬁ)& {mc?lpe f(3040mg 7%);

hour s at lent tenp erat

___1§MEEEHABQIEMEBeratlon and the residue dissolved in

wa . The aqueous m xture was adjusted to pH10- 11
Exa 40% aqueous sodi um hydroxi de sol ution and _
S-6-Rat 2-Eyaborid ey IBA6H S 1B FrofIFR NFla. (i3,
an € solven

93% %ﬁ*éﬁ?%@@zdﬁwﬁ LB PurpplaseDiphorasge fithhe.

0.78:3hiol), 8-2L[3- (ZScyahb‘bynfﬂ3%QIQX%I-('GDSH]IJyFDohd%e3263(r§g 1389mmol) and

NN -gllwr?%vjfetbﬁﬁmwg%lsée%ﬁwﬁsn nflwpnol (Eimhmae reated a 130°C,
undetSm@ro fb\fll‘B%o{l%} 'gﬁ }{I%%s% %h 15 &of Ia)lé o ﬁ}eggrl}gl removed by

pyrrolidin PR no pyri m
pouﬁm'gxmume offi td meSCX2 i 1on exchange column and eluting with methanol. The
rid-2-ylam nqg)pyrimdi ne

prodltzc_i %%fu?ﬁp Vym l _eé]_arg&}/c ammonia. The volatiles were removed by

| |
evap&ag%rﬂ 31"’1& %e ggs,‘i% ﬂﬁ)‘lﬁéé 'bRI cﬁll:%‘lénl) éslggl?%%%ag?% é*] Lﬂ%ﬁ 91 Iel‘ahﬂg with

EtOP(co’ 1aqhep(ane2(4gmm glve thertitleexapohnd (Dmg), 24é8; m S@ m 2.05-

212 818 AT SROED b 0B B L S0 G5,

6.84 (s, 1H), 6.87-6.91 (m, 1H), 7.60 (t, 1H), 7.81-7.84 (m, 2H), 8.20(d, 1H), 8.30 (d, 1H),
8.80 (d, 1H), 9.15(s, 1H); Mass Spectrum 425[MH]+.

The S-2-[3-(2-cyanopyrid-3-yl)isoxazol-5-yl]pyrrolidine starting material was
prepared as follows:

A solution of hydroxylamine hydrochloride (533mg, 7.6mmol) in water (1.8ml)
was added dropwise to sodium hydroxide (708mg, 17mmol) in water (2ml). The
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pouring mxture on to an SCX2 i on exchange col um and

eluting with nethanol. The product was eluted with 7M
woredohaowké c anmoni a. The vol atil es were renovebRCh%B2006/001283

evaporation and the residue purified by colum

chromat ography on silica-§8-, eluting wthEtOAc /

resultmgrsemm WA Gha)ddE@ A ycﬁuﬁéiﬁoft itle conmpound (105ny,
VR Spectrum 2. 05- 5 (m 3H), 2.20 (s, 3H),
2-ch rgByrzd jfgzlqamoxp].q)ehy@ (g, ’(rgmogpp ethgn@87311)72’a'(em(7m]9|)

o s S5 Bt iy 507

The(rdl,xtllrbl)was RetitalBedt (7 VZitll) 6Mhydebchtoriclddid. TRS®lid
P’f"dis4 tc‘FWSo‘f e%“’a@g/ matwn( pythed with v aiar #nsh driadi taigivene

t
B R ORI, T o) A0 Sos i 1ol e

1H) .@bﬁﬂddopm % e, IH) 65@ (@a, Hmmmssaﬂpdcmaﬁuevn[mﬂbonat e

i oxane om)) was pur ged

ﬂ;ﬁiﬂp} Qy@a&ﬂlg (5136111rﬂf ﬁl}gg%aqueous solution) was added dropwise to
avi g%r&.rs@ m&amh%ﬁ;ﬁ loB 0 AnRNEFPH PN RRIHR AU NE AR

(800ma § (lmrb@lh ayd S%ﬁ@hb@@bmmnphmeww}w&phdﬁs &prgpared

s e TR S 506 et L8 AOOG RS

1994413794455@66) {1eghe( NO2H@H]) RMICK@08D) MeBbutcRTved Ty
The resi due was purified by col um

i AT 505 AE 265 P! GRS R b e o QU
e oN%n ; 5: 85 _t
The VSIRRRYARE: &%Q@wﬁﬁﬁﬁf g bt ;i;ﬁéé%}’ i ) to

give 2-chloro-6 rimdine
chroyng@raphy pagsilichizgskel Spertvith QAL / hdddne (2(EX@)TIB| gived

hyl - 2- | - 5-
L e T e AT G g
(955m‘g 51%) ZleR Sﬁe@rr@mrleﬁly 42 4m{ OM5, 11520 BlATBAG)PYS hARdi ne

(m, 1&’1 Fg %@@dﬁ@p ﬂﬁ&ﬁm)lﬂﬁoiﬁz(mllm §.73 (ydED) i di ne

7.585%% 1215935( % dﬂlﬂ)h gﬁ&@%ﬁ@@@‘gﬁegfed at

13A8Gfixtute dﬁS—N‘L(__%ﬁ:nyf:&boﬂﬁ) BQBII(Q-chBPﬁ)y@?dXCi YDRoXBD]1-5-

Q cool and the hexanol renobved by pouring

yl]pymcb(@meélgﬁg{% o’armabyeopperDevanided S leol4fmmabd el uti ng
|
i R e A

ferroesng{d7 20 g,dh5 o)) hed tmemyhnpmmﬁmeg}mﬁae C34uip) 3. 68mm01) in 1,4-
eluting with EtQAc

dloxanggg@gg%{ aﬁ(@%&%ﬁy ﬁ%éaldg Iﬁgeattqq $VacEBiopsnd aef(ll;{ggr@uth nitrogen
and tBdPthe Mr@ﬁﬁ@ﬁeﬁ)ﬁﬂ . r%x l?ﬂd@:?m%gergp' Qg%gg O{Ié‘esmlué&;pe was

2.40-2.45 (m
allowgdse coad ang Mjas diluted w1th EtOAc / methanol and insoluble matter was removed by

filtration. The filtrate was washed with water and the organic layer separated, dried (MgSOy,)
and the solvent removed by evaporation. The residue was purified by chromatography on
silica gel eluting with EtOAc / hexane (30:70) to give S-N -(tert-butoxycarbonyl)-2-[3-(2-
cyanopyrid-3-yl)isoxazol-5-ylJpyrrolidine (578mg, 47%); NMR Spectrum 1.22-1.42 (m, 9H),
1.89-2.0 (m, 3H), 2.23-2.39 (m, 1H), 3.37-3.43 (m, 1H), 3.43-3.54 (m, 1H), 5.02-5.12 (m,
1H), 6.96 (s, 1H), 7.89 (dd, 1H), 8.38 (d, 1H), 8.86 (dd,1H).
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6.84 (s, IH, 6.87-6.91 (m IH, 7.60 (t, IH,
7.81-7.84 (m 2H), 8.20(d, IH), 8.30 (d, IH, 8.80 (d,
wo Bos/1@026(s, | H); Mass Spectrum 425[ VH +. ThePCT/GB2006/001283
S-2-[3-(2-cyanopyrid-3-yl)isoxazol -5-yl]pyrrolidine
starting material was pre@®red as follows: A solution
of ] r Fdeg(R3:3 ki ey
et b o a By Lo Tl P 2 cyanopyrid
3-yljivoeag;-5-yinymoljdins(5Hamer 1.62miol) iTAXCMAGi) ang thehittuerstirred for

3 o8B SRt GEralis. LR DUl B aaeTpted arppyrofian and the residue
diss6lvb@ iPwater Mk aqWedug ik (i Wadidudt&PtolpkPl11 Wi 40b54d#e8us sodium
was stirred at anmbient tenperature for 18 hours. e

hydsgijdespbitinagng etiractd wisi DCVp Hhe exiracts Saretvpthbineid) dri¢do(Na;SOx)
and gﬂ\%;ﬁ%évgggmﬁpﬁo%%\ggg f@(/%)g)gact%)rn}/@%et%%sli clgi}u%\?v%aesdpu?i\fi ezl Iblytclhrac}rrllé%g graphy on
ilic2-gelhdl ot ith eheBranbLADOVK al: 35 hy dive X218 (1-8 id 3% 1-5-
) 1CNl\%R_ SpelqytO?um 7.45 (dd, | %%8 %8 e{ ddl,ml(l-b?ﬁig?g% (;?)lsoxazo
yllpyjrplidige &50%,63%9-])1\/%@8&@&1 87 [ MH +. Sodi um

hypochl orite (5.3m of a 13% aqueous sol ution) was

added dropwi se to a vigorously stirred suspension of
Exapipdéll®r opyri d- 3- yl car boxal dehyde oxi ne (800ng,
nd . . . <

S'6't ) 5.'

amotaahidied 1 n Bul | Soc. Chim Fr. 1097 134
L—Iﬂ% and J . Med. Chem 1994, 37, 4455-4463)
( 1 Aoméxturpef 2hendchloram6 REML-¢AOmiY-2atlaminoipyrinidne5 C251Mge

' | d.f o wa d sti.rr at i ent
053 S 8 T b RS It R TPt ot 715, B R apa -
diisdpyroglahdlaatine00. 2804, 1.6@moRsindigexahsll (10280 Wik heated at 130°C, under

. chrqgomat ography on silica gel eluting with Et QAc / )
nitrqgen $61l 8(1'2@‘?980 he Butfigeewvas a lowed to cool and the hexanol removed by pouring

. Q. t [)-2- - [ VAR
i 0 EGRENE  ARU M v
elutell @2h TMARehmol BH-§mmani@5TiR: Wiftites Bbfe, reowslt By S8poition and the
VTN MR NGO i,
. ; r ' f _
o Bt SRR S TS R e g0 o
3H),xa3 0L 46 (my FHpA- F6B i8Ri(me 2L, 5280(d, BHB 76 Ks, 1H), 6.73 (s, 1H), 6.91 (t,

1e0. 77 BE T A BTGRP oyt (88 19 s, 1ED: Mo

Spediruhd B I[MH]H-, | ' - bi s(di phenyl phosphi no) ferrocene
(479my, 0. 59nmmol ) and tetraet hyl ammoni um cyani de
(5 P 2 G- Gammny-

B3 -G 132- yhisaxagol- 3ryHr wrelidinosirfingaepterial was prepared as
folldwior oughl'y degassed by repeated evacuation and
refilling with nitrogen
13% Aqueous sodium hypochlorite solution (4.25ml, 7.45mmol) was slowly added to

a mixture of S-N-fert-butoxycarbonyl-2-ethynylpyrrolidine (prepared as described in Bull.
Soc. Chim. Fr. 1997, 134, 141-144 and J. Med. Chem. 1994, 37, 4455-4463) (1.45g,
7.45mmol) and pyrimidine-2-carbaldehyde oxime (0.47g, 3.82mmol, Khimiya
Geterotsiklicheskikh Soedinenii (1972), 10, 1422-4) in DCM (15 ml) cooled to 0°C. The
reaction mixture was allowed to warm to ambient temperature and then stirred for 12 hours.
The mixture diluted with ethyl acetate, the layers were separated the solvent was removed

from the organic layer by evaporation. The residue was purified by column chromatography
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and then the m xture was heated at reflux under

nitrogen for 2 days. The m xture was all owed to cool
wanwemem2¢li | uted with Et OAc / net hanol and i nseCTIGB2006/001283

matter was renoved by filtration. The filtrate was

washed with water and the9%rganic | ayer separat ed,

on sflich @8l diMiG4icth BOAE hﬁeﬁdﬁl&‘(@%o [RPViRe1yax Ig%l’ai‘@?f@% 096): The

The residue was purified by chronatography on silica
prodygst freqtigns wgr%waporgte@&@ gl%h@oéﬁﬁ@ qiB@hizh polidifigd toea solid on standing

SR R0 ISk SRR AT Grayestrmsghgmbicnt

tem;&h?%lre fbﬂ\/% ﬁ@ﬁiﬁés{ e lea%ﬁoﬂw%%eédjﬁﬁga@é(‘cbto cﬂuﬁ‘)ﬁzgs é’ncpth(a Iffé:s1due dissolved
in D%:l_}?[ zquj_@ourgd pBtoZn lgalletﬁ]s’q}ﬁy 1orge)geal(gngoitm)m Thegugll(rmdwas eluted

I
vl By A0 B A LA 0

produyt: ﬂ“ﬁe pdytt) dontai@ng Frabtigns e &wdpothitdttto(Bvdd$, [3- (Fymmd—2~

Ylﬁsaé%goylﬁwwgﬂafw {é%#&%& 43T gt i pngplich ROMR\Speeirum 178 (rm, 380,
2, 14r(ﬁmm§dz @y(tem})@,%t(k 92842 (4 QngﬁG@;{g%ﬁ %%%ﬂg% NMass

The aquéous m xture was adj us
_Rﬁmmzmm&weous sodi um hydr oxi de sol ution and
extracted wwth DCM The extracts were conbi ned, dried
(Na2SO4) and the solvent renoved by evaporation. The
Exaipld thie was purified by chromatography on silica gel
uting wth nethanol / DCM (1:39) to give
s-6-BlesoyI (D13 (pumipig Porlisogesal sead e Foliingl g o¥ide-ne
a3y ;. Mass Spectrum 241 [MH +. Exanple 10
mn“-éﬂghmﬁ- Z-{2-r3-(pyrimd-2-yl)isoxazol -5-vnpyrrolidi
A mixtire wEkhe-A-ghlotods %etwl&ndplyﬁhlmﬂhﬂilﬁrﬂi) nﬁd[ﬁe)(‘lmgrﬁ a.61h@ol), S-2-

2-chl 6- et di ne 125 ,
[3- (Ryn%gﬂ.%[—)ﬁ 1soxea12cr)]1y%—yﬁp}(/rrr%))/hdme (27¥mg, 1 25mm)(/)5)I arrrlld N,N- 9

dnsog (%gﬁe:%h)FlMﬂegDN@‘ngﬂyi Orh A3 ﬁ lﬁ:ﬁftﬁ’dl](%l? gJaﬁg n‘%}gd %t1173]€)g@ under

Ndi i sopro am ne
mtroggnfmﬂﬁ honrsn Tﬁ]a;xmmhre(%mﬂl)nwmdﬁ) ¢veh bedithathe2 &0 maened ey pouring

18 hours. The m re al |l owed to cool
e ORS00 B R a T e B e v
elute3GNth ’VMrin@cliﬁirhﬂlﬁgtﬁnﬁ&hk’ %e%@atﬁés%ér@ %Mb&eﬁﬂﬁvﬁ 1on nd the
The product was eluted with 7M net hanol i c anmo ?1

residye, Pﬂ’flfl‘FCb"éY oRlpan chrpmasegBph yearagi beagal crlutinpowith Et(BAs i thobexane

54PN 81 RS A . 1,220

3H), maoﬂ-:em (lﬂpl(iﬂ)j638(07?781g(m3&17§ 3, 8‘51M?9§gﬁcmp T4 (&61161; (65;% TH),

6.12 539 ¥026 55 o i, 580 £, 5690 @y 5 874l i 5 26 5 (m, 18D,
i 6 7 89 (d, |

SO (o gss Secfppo e O P kes T

Spectrum 415 [ MH| +.

Example 12
S-6-Methyl-2-{2- [3-(pyrid-2-yDisoxazol-5-yl]pyrrolidin-1-yl }-4-(4-methylpyrid-2-
vlamino)pyrimidine

A mixture of S-4-chloro-6-methyl-2-{2-[3-(pyridin-2-yl)isoxazol-5-yl]pyrrolidin-1-
yl}pyrimidine (200mg, 0.58mmol), 2-amino-4-methylpyridine (54mg, 0.5mmol), cesium
carbonate (230mg, 0.7mmol) in 1,4-dioxane (4ml) was purged with nitrogen for 10 minutes.
Tris(dibenzylideneacetone)dipalladium(0) (25mg, 0.027mmol), 9,9-dimethyl-4,5-
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The S-2-[3-(pyrimd-2-yl)isoxazol -5-yl]pyrrolidine
starting material was prepared as follows: 13% Aqueous

W@ omisnonoke/pochl orite solution (4.25m , 7. 45moPQT/GB2006/001283
slowy added to a m xture of SN
rt-but oxycar bonyl - 2- et hymyBpyrrol i di ne (prepared as

9 4d d
bls(ﬁﬁmyﬂmﬁdphlﬁb)%}rﬁnei%§ﬁlg®é gmxﬁijxgg vieZGg de@l%d tHehhixtthd stirred an

Ved.
hea“?d ASHARSE oratkfhqyys. Themidue-veasrabaved tw@@l,omqw)lg Mats7ig] removed

by fx?r:r %gﬁ‘ﬂh P&K}éﬁ g&% @1&&& %%S%E? ? %élgfzzggﬁ?a:gens%e Peyygd onto a

20g Seacibn erchuingt colemoasnddliededtt Bethadontd fndiRimeital impurities. The
ture and then stirred for 12 hours. The m xture

COlum“in‘gi‘Set GWIP??%@{IHWM&E@P%RC&IC aRonia e Bactione cenpiaing paduct
comb#Ed 8R4 Mﬁ%la\ﬁ@e% réﬁgpé’cﬂ%/ éx{l\gB}a‘ﬁﬁﬁ ?Bg%gjbd%e “%IX %‘ﬁnﬁgd by reverse

evaporation. The resid S puri
phase iR bsng a@iﬁ@:nlmmﬂ elu’angwlith @*aﬂérll mgueWufs hnﬁidﬂ?@/o dceto_lr_uhtnle (99:1:0
to 100: e

decr%}%)é%r}{e}tpgf 0% %ﬂ@bgeaf E@Ppg ?{Nlag ityrates w EM/BExane
(1: I(Wtb ghvesnt tidé f:d)rﬁﬁod'n‘a (@mﬁglﬁ;%brhs%t@g M%G%K)

This solid was theR dissol

2.00g% 103» e ED: 2 4/19 Ahm.t EBp2d & (s REDS 225 @53}@ 3@8.45The 1H), 3.65-

> 85 (TS SR B A R0 B0 bR B 2K @b T

1H),&x3th@ntié), G@5unns (dhey; eloznmowus 18h 4. 66L8\9st (R, m} B33 15 (brs,
elute any neutrals fol l owed by 7M met hanoli'c
1H); HiMBlHe product The product contai ni ng

L AP ot O e BB BBl RV T o
y1}pyrrhidine Mtﬁngpemﬁirraﬂj:maipﬁbga(erzha(s gdﬂl)qIWSZ 1471 é Bn {H) 2.92

g 66‘%@%}“6 Qﬁé?‘y%ﬁ’& é%’@@ty ‘gﬁwﬁlt[l%mmémr@llégl ~Lmmol) and
S2-f8- @F/N&mt&?l%oia&or 8- ﬁ@yﬁbmn@ . iarﬁs Ao 'hext{eagl 3 feie

vU-4 am no) pyr i
reacttqiileat 2707 fﬂfé }@Urﬁel!ﬂd?r Hldlmgperlmh— @agtimrrmxa)rpy\ras allawedto cool and

the cé‘\]d%%?&is ox%‘g%%% ‘ﬂhﬁ{)? Flaxl[ofraal a@mr%hca]gekgli%g )Vltgrmethanol /

EtOAN, (Sci3 mma@ﬂgi dIig T 1R9@) Qo 00 s-4%y9f89£91@ methyl-2-{2- -[3-(pyridin-
n- hex (10mM ) was heated at 130C, under nitrogen

2-y1)¥se¥a@39wélwgroh¢ﬁe1 - RYmiding e 202 Bibdas obeigokryatis; NMR

SoecGHAONIETEHES DRGNS FLXAEE 2D, B0 Tk d R, 10,
3.89-3:¢ (g, WHR.D.63 ¢th, ZH), m§’t1f(a,nld{)l, T. 3amraﬂqua 1XHhe. 784, wg eﬁ{) 8.04 (d,

o0, B SRR BB S g™ O, Pt 1 o

Et OR6lutioh sPELXRMRoxy-6- -methyl-2-{2- [3 (pynd1n-2 -yDisoxazol-5-yl]pyrrolidin-1-
yl}pyrimidine (11.5g, 35.6mmol) in phosphorous (III) oxychloride (200ml) was heated at
85°C nitrogen for 1 hour. Excess phosphorous (III) oxychloride was removed by
evaporation, and the residue was carefully treated with saturated aqueous potassium
carbonate solution to adjust the resulting aqueous mixture to pHY9. The mixture was extracted
with EtOAc (4 x 150ml), the extracts dried (MgSO,) and the solvent removed by
evaporation. The residue was purified by column chromatography on silica gel eluting with
EtOAc / isohexane (25:75) to give 4-chloro-6-methyl-2-{2-[3-(pyridin-2-yl)isoxazol-5-
yllpyrrolidin-1-yl}pyrimidine (11.35g, 93%) as a pale yellow viscous oil; NMR Spectrum
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(40:60) to give the title conmpound; (95mg, 36%; NWR
Spectrum 2.07-2.13 (m 3H), 2.20 (s, 3H), 2.35-2.45

W@ p06h169026 3. 80-3.85 (m I H), 3.85-3.95 (m | HPCBGB3006/001283
(d, IH, 6.53 (s, IH), 6.72 (d, IH, 6.89-6.92 (m
IH), 7.54 (t, IH), 7.62 (94-1H), 7.87 (d, IH),

(40@VIRE; (SDQBB) Crog-1. t@(mazfﬁ)lz(zq (ml 81y, 230L9.30%m, 1H), 2. 38857 (m, 3H),

3,628 80 (B0 bR, SR4500 6m P BEOEIFD) 64D oy KEIT 734
1H); ’yw st (it 1E5 1 AR (i, 21 Y4 TS RSV RO 1Y M2 shb Tt M vim .

S 4-chl oro-6-met hyl -2-{2-[ 3-(pyri di n- 3 yI8)|s|o;<azoI 5-y
I rrolidin-lyl} pyrimdine (200ng, 0.58mmol),
El@,‘?llgg:il-i]o%-mc,\thyIpyridine (54ng, 0.5mml), cesium

S-6- %ﬁ{tg%ge 22-|$ E%Q_‘E% f@#l; X% 115Ubﬁ?9r5§g§fn°i< i o €54 {Helh\yia vrid-2-
Mmzmmm

I|deneacetone)d|palladlun(O) (25ng,
0. %27m

r%‘iem? P-aCRom-erntieni?- &@mm%ﬂm%é-xlhw@ﬁdin-l-
ARy S8 Sl s
carbppate (0mg; ﬂgmrmib & hétdioNane (4rebrmee gutped fwitht mied ganrforb@ minutes.

Tns{cﬁ\?en&%odgggag; pgauﬁ&‘rr}%wg%hg Qgﬂ‘g—ﬁ’b@eg ’8fch%%{ha£‘§§

bls(chbhﬁngtbhmmﬁndjﬁdﬂﬁl@diﬂ(%rﬁg [EOIBAEN I WekdhddeARHA tel Iﬁﬁ(turg@ﬁ“*rred and
S then eluted w th 2M net hanol i c amoni a,

heat‘?‘f %Pégﬁo‘ﬁ? orclSritorsi H ixgua stas ebemsedhiscrogh dnsohible materlal removed

by fl‘i’t%{tﬁﬁl'ahﬁ the ﬁﬁ@ﬂ@@a@éd%ﬂpﬁ% éﬂ%scoﬁb%néc@férqyeg leﬁrr%poured onto a

purified by reverse phase

20g 8C¥tion gxdhangﬁ twdulan dnd&Bl]uLted) wsthamrh)mOatd reget ?Elhthﬂ lilnBurities. The
e

rity to 0:1:99)
COIU‘ES’HP‘(%SH@%’ ‘g ih%éénfttﬁ 3? ey, the fmﬁ»oﬂ%%ﬁ@nm pr@uct
|
B I T 5 by v
phase HRE.Cousing L L8 pp{pmnzelm&g with Sidjer / AqRBuf synidid)a, / acetonitrile (99:1:0

decr%hfh% épé%ngyngo E§99) 3T T&legI%Pécmcgwg%méur?g:g(vgthsﬁgg\/?/hexane

(1:100.td gike4Be fifle cdround. (Bﬁlnﬁ 54I%b|) NMR §§ec¥m%5%3(9@1<1%%»2 10 (m, 2H),
02- 8. 08 8. 60- TH)

2.1012.30 (opldQ é&‘é& E'%ﬁaamm(q RH), 2. 30%5 (m, 1H), 3.65-3.75 <mI 1H), 3.75-

3. 85§n41H5"5Qf2°5 Bs & 1'}@5'06 35&%2&@ éfé’ fs ng 724(%”7% AR A 78 @

| pyr7ol I din-
1H), ﬁr%p’é%dnaﬁ{)‘ 6[05@8/\38 (bk s H}, Br6®-&65 (d, 1H), 9.05-9.10 (br s, 1H); Mass

nmet hyl - 2- (et hyl t hi o) pyri m di ne (8. 139
specumieiting

S-2-[3-(pyridin-2-yl)isoxazol -5-yl]pyrrolidine (13.13g
60. 8nmmol ) was heated in a nelt reaction at 1700C for
Exampleddr s under nitrogen. The reaction nixture was

3-6-MettfB% 2413 GO A0fich 08 oF Sy B S 1 s féigexadggpbyyrid-z-
[910) LAY Tt
lamimed flidine
Tris(dibenzylideneacetone)dipalladium(0) (20mg, 0.022mmol), and 9,9-dimethyl-4,5-

bis(diphenylphosphino)xanthene (20mg, 0.034mmol) were added to a mixture of 2-amino-5-
cyanopyridine (60mg, 0.5mmol), S-4-chloro-6-methyl-2-{2-[3-(pyridin-2-yl)isoxazol-5-
yllpyrrolidin-1-yl }pyrimidine (188mg, 0.55mmol) and cesium carbonate (326mg, 1.0mmol)

in 1,4-dioxane (4ml) under nitrogen and the reaction mixture heated at 60°C under nitrogen
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Et OAc (5:95 increasing in polarity tolO90) to give
S-4- hydr oxy-6-net hyl -2-{2-[ 3-(pyri di n-
wQ20ob)jo®exazol - 5-yl ] pyrrolidin-1-yl}pyrimdi nePC/&B2®s/001283
719 as a beige crystals; NVR Spectrum (400MHz, CDd 3)
2.08 (s, 3H), 2.17-2.23 (W5=2H), 2.30 (t, 2H),
for I*B lﬁﬁrrs’% Bl@e mlmul’e Was aBo®8d % &bl (the 1risb]hble§n§§mﬁrﬂ:m3{7@d ' by filtration,
31-7.35 (m IH), 7.76-7.80 (m [H),
the %)1@41’( (V@s rqnpq)ved @O@ch@éﬂn Mppy eyqpqgglqns Them)mdwa\ggs punfled by

col g Rb SRR Mbiin BRI Blor LDON (10:20 0 g the e

compbanpy(efsm,gi, t16%) hs/d Whiny sélid; (NVIR g@dtgggz 035280 3H) n.22 (s, 3H),

S A S B L T
6.7000% H? ?ubdﬁweﬁ "?\890'7 éb’((n?\éﬂ%o? gb st (R t§‘80 8.07 (d, 1E),

resi due was carefu y tre aqueous
8.57 et 1dd)s B 628Gt (olo hED,©. 856, Uf) oMat oS pedtjrusit 445HdMBs ul ti ng

aqueous m xture to pH9. The m xture was extracted wth

Et OAc (4 x 150m ), the extracts dried (MgSO) and the

Exafiply/ gt renoved by evaporation. The residue was
pur | ll ed b coI unnlchromat ography on silica gel
113 £ .1 GI‘

vlan%hﬁ V2 drethyl -2-{2-]3- (pyrldln 2- yI)|soxazo| 5-

”r u'i rai n-1-yl}pyrimdine (11.35g, 93% as a pale

yelTheQMbansydﬂlazﬁeaabione)}slﬁxﬁllﬁma @}mga@g%/b%mg%@@ s%)d 9,9-dimethyl-4,5-
(m

bls(cgpl%yéhgsphgr}ﬂ)xzmtbene@(@;gg g)né?glnérﬁpl) miaye adgleg 4o gnggtu(ean 2-amino-4-
cyanloli%ndlﬁe g@)n{gt 0. 5'11‘&2101)58 %%hi}ﬁ% 8 r%&thy -%—I? 4. [§%chg%'87yl leﬁxazol -5-

yl]pyrpghdn&l@zl};g/rmﬁdmm(l88ﬂ)g, OMiSssm &P end casinnd é&bpdtd (326mg, 1.0mmol)

in 1 ERRAF (D undes ntspaep g dheeetinp auikibss heaed M SPPE smdesmitrogen
for 18|hoMts) “Phe (n@xﬁ@é té RSl dcodl, B inMNE bkl P Eerddved by filtration,

m xture of
the sglvenicgsgerosedhisemmythe filifape pBeyappratidhnThe ywis)dus oazotifisd by

conbRAEEEHASI Y TS0 B PP g e

compcamumamgt ﬁﬁﬁ?tﬂirg g vﬂutérmh)Nm Smé&:tﬂhpl aRe) 1A )611¥88.32-2.47 (m,

150, 335285 Barhp) Beion st molB) aiddel § heh 4HOCS 46 B5HE), 670 (s, 1D, 7.32
T S 9

® }@’ZZ:Igﬁﬁe%?/ft ospm?yg %@hg ZP 28555 (br g, &Eh‘%‘%ﬂ% (RfsHED: Mass

_I&CEGM%[NH-I}lhe m xture stirred and heat ed at 100C for
18 hours. The m xture was all owed to cool, insoluble
material renoved by filtration and the resi due washed

Exa 'Iem;DCM The conbined filtrates were poured onto a
CX |on exchange colum, and eluted w th nmethanol
Ipvig i

) et .anollcammnla ‘the fractions
M@‘é@mﬁ’“‘ﬁe& chgnbl ned and the vol atiles renoved
byA eniapes af then.chlde- G- BEMGLE-(FRFardph Hl 122 aR¥n ) St fhidifhe (120mg,
0.49mmol), S-2-[3-(3-methylpyrazin-2-yl)isoxazol-5-yl]pyrrolidine (158mg, 0.69mmol) and

N,N-diisopropylethylamine (0.26ml, 1.48mmol) in n-hexanol (10ml) was heated at 130°C,

I T
P

under nitrogen for 18 hours. The solvent was then removed by evaporation and the residue
purified by reverse phase HPLC using a C18 column eluting with water / acetonitrile / TEA
(75:25:0.2 decreasing in polarity to 50:50:0.2). The product containing fractions were
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phase HPLC using a Cl18 colum eluting with water /

aqueous ammoni a/ acetonitrile (99:1:0 decreasing in
woolanogge t o 0:1:99). The purified product wasPCT/GB2006/001283

triturated with DCM hexane (1 10) to give the title

conpound (111 ng, 54%; NwvR6Spectrum (398K) 2.00-2.10
combmedZth& org&nib&o&eﬁ@wﬁmerﬂd%d b? Si%mfa‘hon%'ﬁ')i aq{&)eo%g Er_)e(s?due tl;gated with
satu{qtﬁd qqﬁyggsg%g&}g og@ c’arbq;qate@olq.slo(ls The rgsultmgeshcq precipitate was

colléclfgd b}i};‘@%g‘bg”r’%&%@éﬁ %@% tﬁe Fﬁﬁ: Zo%g%l&délégpngog 8 M %pectrum

2.0- gzqm 9H1L®.2Dts, 3E), RS, (s,Mﬂ)SSSDEKJYG am Uikt g1 (nEXﬁ{FPS 80 (d,

1H),56 83 Kt HY 102 GoliB 796y Hp 3\03)(Hs b B67-(3dAEHDY P 841(+, diFR; Mass
EV[(_@ ycyanopyrid-2- ylam no)pyrimdine
. ectfrulrms[hlO enzyl i deneacet one) di pal | adi um(0) (20ng,
O (TZQ Brobloro-Gameith9]-9-(SHepatopytid-2-famino)pyrimidine starting material was
di g} | phosphi no) xant hene (20ng, 0.034mmol) were
prep §%&f‘9 “éfym xture of 2-am no-5- cyanopyridine (60ng,

0. AnBdtire of 2 4-dichloro- 6-meth Ipyrimidine (2.0 ol), 2- -5-
S- 4-chl or o- 6- net hyl - 2- y%y yrld( g2 P’Srmﬂo)xazanf1 8-

Cyarvpylp@tm Oll-1 219A3mmo1) pyd cemum n@bém@g,m%mmm jn Badlioxane

o Rad MG R ol T e s Sk

'bls(dnpittaylphoiphﬁgﬁxérﬂ[ené&w 9.8ndh61) NSt zYRendddeRer t

I nsol ubI e material renoved by Tiltration,

‘ dlpaﬁ?fﬁ“@@ v@ﬁ?mﬁa% Tamebsrere pddadtand hepted tQal@°§yf0r 8 hours. The

mxtﬁw&rﬁbwa ‘t%a_&ﬁ ﬁl@&i&@fﬁ?o dlﬂ#{ntegﬁs e X]ﬁe @[tea&)@d Washed with

chromat ography on silica
meth@angl: /d)the s:ol*ganv endvedtfiont ﬂled_’ﬂm&e @p@véﬁﬁﬁ@n 184 rea8uedwas
NVR Spectru 2.22 (s,

[ 2.05-2.2
dissc@'{z«i!)dt if ﬁ@gcha$eg i ter gd@gqeg ygzw alpq_she sglvent rgmgged by
evapfﬂ‘ﬁhoh HThe @sﬂ'ﬁle 5va§ (ﬂuﬁﬁed i)‘g'éoluﬁm%ga ato ér:i%y (917;1864 %el Htmg with
EtO4 fsghibxanfg(él@(ﬂ)g t([)gw(:@ chldiﬁ) .0-1Bethyl- 4{5 Cb’ﬂi‘i)qpyﬂd&yl&mﬁﬁ))pynrmdme

(3704 10%)) Nk 8pdrund S X825, 78764 1! 792 YD, oA RS, .70

(d, 15),6-1008t eyl H)? Mads Bedtit 245 @1M}4.1 soxazol - 5-yl [ pyrrol i di
n-1-vU 4-(4-cvanopyrid-2- glam no)pyrimdine
Tris(di benzyl i deneacet one) di pal | adi um(0) (20ny,
Znmol ), and 9, 9-di net hyl - 4, 5-
Kaar P%flm phenyl phosphi no) xant hene (20ng, 0.034mml) were "
S-6-Metheatv426{ 2a[ 3ai3amett®xopyizind 4Disbxazl Sod Mk 6lidig-1-G0a;

lamiig -}1@—@—6 met hyl - 2{2[3(pyr|d|n2yl)|sox§lzol
| A myiscfuad bIO§a=dhioH }6%‘1 {hBk{bNe. 61 %ﬁlﬁfl% ]-5-
Zeélﬁ?,lim carigsonat e b : ka ?@l‘r[g]()g ? I Oxa r}'eﬁgg)%n%cﬁ >
yllpysetidin- hb'l}mg@tdlamdlsmg 9 damiiod)n 2mrmhup3&1din&ﬁ(l9¢d1ga0 9BfaR{3)),
cesmﬁpéja%onm ég&ng 0.71mmol), in 1,4-dioxane (4ml) were purged with nitrogen for 10

minutes. Tris(dibenzylideneacetone)dipalladium(0) (25mg, 0.027mmol), 9,9-dimethyl-4,5-

bis(diphenylphosphino)xanthene (25mg, 0.043mmol) and were added, the mixture purged
with nitrogen for 1 minute and the reaction vessel was sealed.. The mixture was heated at
150°C under microwave irradiation for 2 hours. The mixture was allowed to cool, the
solvent removed by evaporation, the residue was partitioned between EtOAc and water, the

organic layer separated, dried (Na;SO,) and the solvent removed by evaporation. The residue
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for 18 hours. The m xture was all owed to cool, the

i nsol uble material renoved by filtration, the sol vent
womeneeved fromthe filtrate by evaporati on. PATI6B2006/001283

resi due was purified by columm chromatography on

silica gel eluting with E®Ac / DCM (25:75) to give

wastpbﬁfledl by eevefm'@hhmﬂ-]fﬂg 157 a@l% co&ﬁn@ eMfihf Wlt?nq{/dt&/ ABBnitile /
ctrum.1.95-2. \ 2.47 (m IH),

TFASP@SZO@ %ge((rﬁ%SH}g_]}l pogmygt Q;gO (){%Q ’ﬂq; jgroguetmatasnng ftactions were

comblﬂ)gczi t?ﬁe éﬁ% E@ solx{%ﬂ wgs 1%81 é{&il)]g{/ FQ/apo%_tb% a%gfau%)uég«g cBJIe tpﬁated with

satugied, aquousZofinm sydpgenMasisonSeaolution 485 résiing.soffX Qf@ip@tate was

°°“§§f‘é1 Ropkiiption washedswith ether/hgiang rag Avied {9 give g aitle compowns! (6mg,
39%)YKIMR Sgéd'ﬂruhﬁ X b}) A &a, 3EH2PYAAn? 1Y) 24P Ao e 76\, 31,

m xture of t

4.011s,c¥Do b 47 &4, rﬂél)h§1204s (5hHc§.dh @yfli),(ﬁ.%—ﬁl%rﬁm QHPYE.60+7 @R 1, 1H),

7‘79(@ %ﬁ?gs (Zgl(ﬁgﬁ%%%%ﬁ?z %1%(3.1%%»( AN ne
(éﬁggﬁf Ehllﬁmel)d)lcﬁc:?}ﬁz . heg?)a—%r%?% ﬂaﬁhwgﬁﬁ%&%&s ~ylIpyrrolidin-

1-y1 ipygienui i qagting mﬁ@gélnwﬁscﬂre}l@emmowsrhe sol vent was

th i r.esi du ur i f
S0l RN 8, B oo
in methtueel (BOleGM&BI htated end thEEt‘hef F&lcﬁéd(ﬁy%@ﬂl@ﬁ@@q’h@gmkﬂlre was then
:50: 0, 2). The product containing
heatgef %{5 \%/éfr SBOHE RBEmixHE Wrsfhen eodlest inamticowbaih, solid material -
was EQIERMAG YN B RPH AL AR ﬁﬂgu%]%ﬁl? géte'i‘ eghdug; (f \K/gsastugpended in water

wi th saturated agueous sodi fogen Car bonat
heateghio 00 B, all'ﬁlwed tesaei tand golmteldd)ymll&atlm tvadsRedwaih acetone/water and

are A0 SRl LIRS0 200, A1 89 10 BLYS RIS 57

3.76 (m IH,
3H)§.s§3349$(m3r91) 1a|_6|)77§s(1&?b§ﬁ)z6 (S189: 3. [0 gs’ 0 673

( sA Tigfure pi @é dillydrpxy)-6- n@etm@cy@amrrmch@w (15g50.106kdol) &Hphosphorus
m el At N33 e BESS SR ok oy st splpeonincres
phosphca‘mk (Iﬁg ormﬂﬂmi@l wAABMPNEPBY @sﬁbg@fatiﬁﬁ' tl‘l@\"@&ldl}é tfé’hi?éﬁ Wlﬁl ice/water
horonethyI yrimdine nmol ) ,
and ez&trgﬁtle BVI t

ien dBS Forabine (:chgs wgew&qh% yith mtedfe@mdrfNazsm)
and thé& E&Q&ﬁtr&n&éedqgﬂ ev%éor%?&?{ ivdl2 liutf}c}ﬂbl%xéa g{o #ﬂn\lt\ﬁnses(S 5g,

purged wth nitrogen

30%bissandhtily m@mmﬁ)@m 6166 (ls éﬂ}gHMas%Sﬁdmha) 179 [MH]+
0. B3RS OF LA iR mR ok savBaers (ooE of e :5-9-03-G-

methEhﬁ)mz?Iﬁ-Qfﬁ)ﬁéﬁﬁzﬁlﬂ %@Qr&lﬂlr&%éscnﬁé& xtngl‘i ﬁl@ SP&QBmg, 1.0mmol),

di at oneous earth th | ter pad wash
Zinc (II) acetate (159mg, 1.0mmol) in isopropanol (10ml) was heated at 100°C for 18 hours.

The solvent was removed by evaporation and the residue partitioned between aqueous
ammonium chloride solution and DCM. The organic phase was separated, the solvent
removed by evaporation and the residue purified by column chromatography on silica gel
eluting with EtOAc / isohexane (25:75) to give S-4-chloro-6-methoxy-2-{2-[3-(3-
methoxypyrazin-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }pyrimidine (188mg, 43%);

Mass Spectrum 390 [MH]+.
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nmet hanol and the solvent renoved fromthe filtrate by

evaporation. The residue was dissolved in EtOAc,
woa®baoxd t h water and dried (Na2SO4) and t he BOT/G8R106/001283

renmoved by evaporation. The residue was purified by

col um chr omat ogr aphy on-98Bl-ica gel eluting with Et OAc
Fxa il exane (40:60) to give

= ro- 6- net hyl - 4- (5- cyanopyri d- 2-yl am no) pyri m di ne
S-6-Viethomy-2-9 24 3-( N tbyipet azinrR A1 idoxazol- B pyriohidint byl H4{pyrid-2-

7.74 (s,. I,H), 8.22 (dd, IH, 8.79 (d, IH), 11.06 (s,
la , ectrum 245 [M—|] +. Exanple 17

S M@&F&gﬁfﬂ {zﬁogo% m;ymyl(%e@h pwa%lhm%&aazél 5-

vnpyrroli - 'yl'am no) pyri m di he
yllppiredidin-@ -y@d} pyrimidine (160mg, O 43mm01) 2-aminopyridine (94mg, 1 Ommol)

cesiQS}Q 5 L%E: ?%bhﬁrﬁ?ﬂja%lh{lp 1371| §1é§?qerﬁ4m?ﬁ\ég% ?ﬁ% w1t}}/n1 rogen for 10

minteé mhl)oenz%%ﬁ%é&@%ﬁéfgipﬁﬁa&%@ (168 00PImol§ 889-dithethyl-4,5-

car bonat e 4-di oxane (4m) were
bls(cﬂ;ghggﬁ)hmspmnq)p(mtbg@r{l@mg, Q. Hﬁnng}) @Qd were added, the mixture purged

w1thd11k%éeﬁ%§ ;l] %ﬁﬁgﬁt@ %g& aﬁt%ﬁ Ps% lvgéjéeld{&lo) Tt(e%%ﬂ@ﬁre was heated at

10010 6fdér Pl apd ﬁﬁq@lﬁutitbﬁ)fmrﬁ lkt&ﬁlﬁ RS twil@. v Aitowed tcambl more 2-
were added, the m xture purged wth nltro?en fa

aminApytid@e fme HeOmeeb irisklivensylidengacstane)dipg! admpp@ (10meg,
L
0O S A e R Py T PR {1OREE bR Bihol) were
addesbtheentxture porged whith rmragmnrfat i aniputt hed thesihdated waH)0°C for 2 hours
a t ween c.and water, the nic la
and Bt LA QRTon 0F iR i GG oY it B Syt By Alowed to
cooleﬁl%QﬂB@trhﬁQnal-EQﬁo{f&%}dfﬂﬁﬁéﬁ% P ihbis6FeRremBVEd S§6mRA@RRrate by
HPLC using a C18 colum eluting with water /

evapgegionnikheirgsadye W&Mpl(rff@dm o@hgmd@l@p@agqgr@hy nsdicagel gluting with
EtO%O A:gﬁ%}}g?gangt(ﬁ'@% rbcge %%glgﬁt At mgtg%og Ind B %C LH08 RS triturated

renove

withEVENDS Bdxiafd (110 t8 mqh@uﬂ@&rﬂp@nﬂr@%@m\%ﬁa{a tﬁagetsbaﬂ edMR
aqueous_sodi um hé?l Een carbonat e sol ution.

_M%(Wﬁ% 28481340 Piad-2 (e bty 3 12der 80, By 8550 (m, 1H), 3.78 (s,

[ h o/ n [
3, 28 58 QL SR A P 3B RUBRE TORE 18D, 685 Dol .
7. 55(7[65 &hl) lH)?, 7475—’28@:611( D), |8H)5 8.20 {B-181),/R5Q+3,583H), 2H3, H@5-9.10 (br s,
0413 i’g@fH) 5.47 (d, IH), 6.20 (s, I|H,
14 91 (m IH), 7.60-7.62 (m IH),
7 7[%6 (sd4 chl'd}o 6§n&ﬁoy§2ﬂ2 (b (3 Bactlylp Praziatd-y1)Redekol-S-yl]pyrrolidin-1-
I H); Mass Spectrum 447 [ MH +. The
yl}psnzmdme staging: m&hdm@@@%@s(fgﬂws hoxypyrazin-2-yl)is

ocsegl A e R R I 520

t akidtd-gl)idetol-391 12diA& 230k, d10ehrhel) and II) acetat
meit@fllp?{l ulorlgc)e et hgrgﬁeﬁ?ggml ?Zr?onet hanol Dsoozmc( ) acetate

(18regtldmmab in irepropAesl ( @Hd’(ﬁéﬁ hegjediprder FfFfH{Xu fon18 szers The solution
was TuSHHA B YRY ahd'§lvent removed by evaporation. The residue was partitioned

between aqueous ammonium chloride solution and DCM. The organic phase was separated,
and the aqueous phase extracted with DCM. The extracts were combined, washed with water
and then brine, dried (Na2SOy4) and the solvent removed by evaporation. The residue was
purified by column chromatography on silica gel eluting with EtOAc / isohexane (10:90
increasing in polarity to 25:75) to give S-4-chloro-6-methoxy-2-{2-[3-(3-methylpyrazin-2-
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heat ed under reflux for 3 hours. The m xture was then
cooled in an ice bath, solid material was collected by

wo pdobnegoe©n and washed through with water. ThePGDGBR006/001283
was suspended in water heated to 100C, allowed to coo
and coIIected by filtratimm1 washed wi th acet one/ wat er

s E A i 5oL o 04220

(m, 3IH)I) 2. 4@@ fﬁ)7(n{ SlH)l 21)75 (s’l,$HZ,@ 633. 75+®n 1H)4.%3-8186 (of 1H), 3.82 (s, 3H),

5 40 SHOS SN TR 610 1 T £y S DB 5 S50 4R Mo Bt [MED)-+

reflux for 4 hours to give solution. Excess phosphorus

(1Q oxychloride was renoved by evaporation, the
Exarﬁgwl@ue treated with ice/water and extract ed W|th
W A VRS

mam5 ‘fi 1o 1O glve 2, 4 dlchloro 6- nethoxypyrlnldlne
as an oil; NWVR Spectrum 3.96 (s, 3H)
( A thixyre bES gH-Gpetot§-metibrg-2F Kz-u&mnmslmu% al)gpxazol- S-yllpyrrohdm-

1-yl }@y%rf?é%% lééHm %_igﬁnrtmqgl))(yf Xnnnrcr)]pc}llh 1ne((%§)mgg0 31%31‘90%%' claswm

carbSREA¥I gl @Ehﬁ‘ncﬁ) il ]) 4-8%@11@{4115) yzbiemtfrg@d with nrogen for 10 minutes.
(described in

Tris i enaiSparBoge AP ON B dhP BN SRy kS
bls(dg)@q%églg)hggphgho g)ganft}?eéle J(%Zlﬁg LU(%é%m-l;H &) S04 ¥eRLa tﬁ@ﬁ@)&@&l purged

n an esi due rtltloned et ween
withJEHERH Ford TR St hited thee hSEQd:(UitI SACd o1 Rdrs. Tﬁtﬁ‘ther 2-amino

organi c phase was separated, the solvent %y
D00 RO ERG, (EHENBE 958easeione M BBy g, C013mmo)
and § 918 exagﬂhgg@é@%ﬁ @M&@hﬁ% {xafilhidhé POt DIDERORS) frere added, the

letST ubd W h GitFopbh Q)L ﬁrn{uﬁ? dridrthér heated at 80°C for 5 hours and then at
oxypyrazi n-2-yl)isoxazol -5-yl ] pyrrolidin- 1-y|
150°ﬁ‘pwdennm¢mwaﬁqgga|dgatlon§%90 RS SPAe frigreayas allowed to cool,

msotabld LS ¢Sl Slsionapd P sylvsnt emevebiromys Sl by
evaﬂo%f{dho tTihe |rék1due\/dl&8'pﬁm(ﬁ|@& bly @olerydlﬁtﬂmﬁmgmphy oh dilice gél elutmg with a
m Xt ure of

grad@ns of methienold DEMHEsA0 duqreasing. ip polasitn{A 5y vaA0e-parifies pegtuct was
thené@i)ghﬁgﬁi ?? %lhwghg&hétg%ﬁgﬂéy %11@%[1’3&5 gefl‘e%in{@ WilpR YBdient of EtOAc /

am no , Césium
isoheinb ¢F@ 5@ irc26img in @olZﬂtyntoIGﬁ 35)nThe pumiﬁle;d@néuc(tMﬂs)tnmeqt@d with
urged with nitro

dich pgl@@np qua%ga@e?(gk&eg bggq}rgtbqrmp&sne(ifg Igbve the title compound
(20 @gs ! 03795 h whte SRRV spduRm 2. 12 (m 3}18 242 (m, L), 3.74 (m, 4H)

phenyl phosphi no) xant hene 017l
3.8, dfﬁdﬁéﬁ (mt Hd), 6i b3t (ar EDp 6/ ¢ sl 1 )t ﬁ fitms b@bﬁ ]1H) 7.59 (m,

10} 51l oo T ke BT ke ShER A4 B -

18 TR W& chibR® 6 Fhethei 12 MBS 3 b yrankith-2o/ paakzol by pyRrolidin-1-

yl}pyrimidine starting material was prepared as follows:

A mixture of 2,4-dichloro-6-methoxypyrimidine (260mg, 1.50mmole), S-2-[3-
(pyrimid-2-yl)isoxazol-5-yl]pyrrolidine (238mg, 1.10mmole) and zinc (II) acetate (159mg,
1.0mmole) in isopropanol (4ml) were heated under reflux for 18 hours. The solution was
cooled and solvent removed by evaporation. The residue was partitioned between aqueous

ammonium chloride solution and DCM. The organic phase was separated,-and the aqueous.



am nopyridi ne (94ng, |.QOmol),
tris(di benzylideneacetone)di pal |l adi un{0) (I Onyg,
w@2@bl10000¢ ) and PCT/GB2006/001283
9, 9-di net hyl - 4, 5- bi s(di phenyl phosphi no) xant hene (I Ong,
0.017nmmol ) were added, thHOm xture purged with
[ mERdE
o B M8 B0 LSRR Bl B 4 e e
dried ¥ aﬂOa) angrthe Jéleentirathoved bysey apdrhivove dlieorediBue was purified by column

nsol {er r.eno fi.ltratiao d the., . )
chrogifqRStRbY aBr U e FIating RUT A ito ey P Shdraiiing i golarity to
25: 775?@ QV@SW@&I&‘&G fﬂe%x?& Eﬁ&(@rﬁ&hﬂfﬁ EIQQ;B%QBY S%W]pyrrohdm-l-
liTa gel eluting w I sohexane

yl}pwnmn@as pnan dih (8dimg; #13%) NMR Gponna3d3Khe. ogta 26 (reBH), 2.40-2.50

(m, B Rt bRt otk >335 EGonaDge 00t 2uD. Rahte. 1. 6.14

s, IEDESYT MU 7349 (21194 82228, Nﬂs&sDé’otﬂmzm +.H),

( H? (@ ;3 ( IQ)g80:((rr21(ﬂml-|), .78 (s, 2K5\m§]H)
378388(m||—|) 5.40-5.50 (d, IH) 6.18 (s, IH,
6.70 (s, IH, 6.85-6.90 (m IH), 7.55-7.65 (m IH),
7.75-7.80 (m IH, 8.15-8.20 (d, IH), 8.50-8.58 (m
2H), 9.05-9.10 (br s, IH): Mss Spectrum 431 [ VH +.
The
S- 4- chl or o- 6- met hoxy- 2-{2-[ 3-(3-net hyl pyrazin-2-yl)iso
xazol -5-yl]pyrrolidin-lyl} pyrimdine starting
materi al was prepared as follows: 25 A m xture of
2, 4-di chl or o- 6- net hoxypyri m di ne (260ng, 1.5mmol),
S-2-[3-(3-
met hyl pyrazi n-2-yl )i soxazol -5-yl ] pyrrolidine (230ny,
| .Omol) and zinc (Il1) acetate (185ng, |.Omol) in
i sopropanol (7m) were heated under reflux for 18
hours. The solution was allowed to cool and sol vent
renoved by evaporation. The residue was partitioned
bet ween aqueous ammoni um chl ori de sol uti on and DCM
The organi ¢ phase was separated, 30 and the aqueous
phase extracted with DCM The extracts were conbi ned,
washed with water and then brine, dried (Na2SO4) and
the sol vent renoved by evaporation. The residue was
purified by colum chromatography on silica gel
eluting with Et QAc / isohexane (10:90 increasing in
polarity to 25:75) to give
S-4-chl or o- 6- et hoxy- 2- {2-[ 3- (3- net hyl pyrazin-2-yl)iso
xazol -5-yl]pyrrolidin-I-yl}pyrimdine (160ng, 43%;
NVR spectrum (373K) 2.04-2.20 (m 3H), 2.40-2.50 (m
IH, 2.75 (s, 3H), 3.65-3.75 (m IH, 3.75-3.85 (m
IH, 3.82 (s, 3H), 5.40-5.48 (d, IH, 6.15 (s, IH,
6.75 (s, IH, 8.55-8.60 (m 2H); Mss Spectrum 373
[ VH +. Exanple 19
S- 6- Met hoxy-242-r3-(pyrim d-2-vl)isoxazol -5-vnpyrrolid
in-1-yl>4-(pyrid-2- ylamno)pyrimdine A mxture of
S-4-chl oro- 6- net hoxy-2-{2-[3-(pyri m di n~2-yl )i soxazol -
5-yl ] pyrrolidinl-




5

10

15

20

25

yl }pyri mdine (90ng, 0.25mmol), 2-am no pyridine
(28ng, 0.3mmmol) and cesium carbonate (163ng, 0.5mmol)
WO p00d/1d902lé oxane (4nml) were purged with nitrogepPCt/oB2M6/001283
m nutes. Tris(di benzylideneacetone)di pal | adi un(0)
(23ny, 0.025mml ), 9, 9-dioe®et hyl -4, 5-

CLA]@‘(SO“ phenyl phosphi no) xant hene (22ng, 0.038mol) and

added, the m xture purged with nitrogen for a
further 5 m nutes then heated at 80C for 16 hours.
Further 2-am no pyridine (7nmg, 0.07mmol),

Lt A sqrapsf ifoaane et one) di pal | adi un{0) (12 ny,

0. 013nmol ) and
9, 9-di net hyl -

' s(dRphenyI phosphi no) xant hene (14ng,
0. 024mmol ) were ' i

nitrogen for 1 m nutyg a t hen _heat ed 80C for 5
hours and N at 150C u der M crovave T rragjdition {)
90 m nut eg/ ngl lolved-to cool, |nsquIe

mat er i aI D\ fi trat| on“hnd/t he sol vent renmpved

fro RD‘ iTtrate by evaporatNhon.“The resi due was

puri i et by col um chromat ography on silica gel

eluting with a gradi ent of nethanol / DCM (0: 100

increasing in polarity to 5:95). The purified product
whergigs then re-purified by col utm chromat ography on

Sigd ﬁ%elgaje? ?(S)H‘E%?BQO WrtthRa Q@P@G%lkylo Bmﬁroof@l —C4)alkylarmno di-

i sohexane ncreasing in polarity to 35). The

[(C 1Malkyl@mpoa&ubﬂmwﬂ,s(%F(ES)uyczi@aékiylvﬁGaﬁC&)thllom}{@ﬂ Healkyl or

NRg; 3(3&) egrp ?’I eg@ 1!‘ I%%@lbeﬁ%a hi e%lll(%gtl e\:(;\iﬁcq%& £8m' B drogen
and (§ﬁ| (tﬁ;alk%a&pﬁ‘(:&/lﬁl %u% gTbe %wonﬂly‘kab:(tmltesﬂ by ondorthore

18 (s, IH,
subst&ue'mr;s (mlepemel)emnes@@te( omm)alogvncsand( 1¢@ba1k07y59 (m

|r91 %175@%1? 8.18 (m IH), 8.90 (m 2H), 9.06
5 Spectrum 417 [MH +. The
3- R2 sthlelé&télcl@adiﬂeh lsgenZh{ng%rB)-a(nﬂyﬁflﬂmMmt}@l,yl )i sloxazol
or Bbtirelscis froon hisiebemaniivery i Bplogeno, or fom s (CTC8fiflo, (c2-
codeJsEER ARG oo EpEBU EOTDIe, -
C6)a(1<2)31§n@33 CS)CWElkgb(CM)zlkwcy (C1- p@dbylaaréoms@ﬁg,

NN N R TN AT ——

amindQ{ (YR E) dil%ﬂmﬁl@ B[ (€Y IWEIRYI Ahino, (TS C@ﬁ?ﬂdﬂky\ﬁﬁlino (C3-

art I ti oned bet ween aqueous ammoni um chl oride solutio

CS)WQMaWIIE@aI&y@ann@ (ﬁh—&‘@alh@svagémrcatt@awy}aﬁ@lﬂﬁéalkylcarbamoyl

a1 SPHERIERERRRY, SOOI o ANARDy HIRE et IR

S B e h]fm Ewips el e (-
OO €5 GRYEPUHh e BN YR T S ORBAAE 1Bfoxy group, R is
asad A EARARGALUES; B gl fle B Bgmprising at Jest e sine

hetefaitn} galédtel ircinmitrydeh, eyygenmiand sdfsnd R Gislseleqigd fgm lyggen and

spectrum (373K) 2.04-2.20 3 2.40-2.50
(C1- C6)a1k)?l ( ) (m 38,

or R is a saturated monocyclic 5- or 6-membered heterocyclic ring comprising at least

one ring heteroatom selected from nitrogen, oxygen and sulfur,
or R® is a 5- or 6-membered heteroaromatic ring comprising at least one ring

heteroatom selected from nitrogen, oxygen and sulfur,
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(m IH, 2.90 (s, 3H), 3.65-3.75 (m IH, 3.75-3.81

(m IH, 3.80 (s, 3H), 5.44 (d, IH, 6.14 (s, |IH,
WG2006/14®26 | H), 7.54 (t, IH), 8.92 (d, 2H); MaSBCT/GB2006/001283

Spectrum 357 [ MH] +. CLAI M5 A conpound of forrmula (1):

wherein: Rl is sel ected-fi62m cyano or froma (d-C

b) ¢
a{f’x &2%9 CaspiréT3; ﬁaﬁhégiﬁ? °cs) Icycl Syt
( @3clCB) Whmh(g&bdpg log ﬁhg@)thinl@f’l may be dfjtRInaly S]@i@)lﬂtehﬂ by one or more

TR I RN T ——
Co)alyRYe! td@éllk@ﬁg @E égmbky h%}é%éﬁ 'ﬁya%o‘%?f @mu@%nahymﬁf RC1-

tsin ndent |y sel’e¢ted’from hal ogeno and
C4)aKk@] 51(311 kx)yahk mnyano,c{(]lsﬂ@alkllanﬁn@rdl FCIRZ6)adk i lamdee.d63f r om

o RS B AR M s b et

C6)a§k%arr§§3@1k@6)alk(y% [@@&%ﬁwmmé@ﬂ@é yalkky 0§ 3-

cl oal

csxwak;dwo(ccc ity (P b SORT et e Reiky laminoC L CERIIL, (C1-
C6)a y%%o&y fgar bo[‘éb g@%ﬂl@? %ggloﬂ 6158 a9 barbamoy, (C1-

C6)alkAthicb j@d -keyillepalionyl, (C&nﬂé@ﬂkyleﬂﬁnmical Ky Akdnog], an

di-[ (4 - CG)aIk 1amn% C8) cyc] oal C%
alkanogiaeing seguRy N( Qﬁ@% k\weé?ﬁ% 18 ecfeégﬂﬂk%%ﬁ (Cl1-
co)afid F:?d?*' Sél%}etﬁ:ffcar 1%{5}%@6@%3 Chevcloallgl, (C3; CSZ)cycloalkyl(Cl-
C6)a}klyl-m@:1 € bljalikaixy @), byh ]szmlﬁtrd m@(c@ym ér, 5-, 6- or T-membered

ere
ring, é@g@c@@cﬁp& Sm%rgaél@co%)s%fnp(ey?r m?rél %(3%%1; %ei?%%s farom nitrogen,
oxyg%;%n@)lﬁif CirRA ki e ubSBilidhtk YlayWe o(pﬁbne@iy) sabkauied By PP or more
s a saturated nmonocyclic 4- - or 6-nenbered
(C1- ﬁé}a&yd),dwdmm' quCNgl(t@ﬁ‘pPS sing at I east one ring
D ! om ni tro oxygen and sul fur
hROSR PR e Bk 8%?%50 ‘gﬁ Mghd (O -C )al kyl, or
R3Q|2 $s B85 SeemeinderedMBREYEdm I Grin®eorbprisdgariedt one ring heteroatom
heterocyclic ring conprising at |east one

seleckast lsoro A EnACS P e ANd PBHALAVRIED Gag is m@t@wmﬁ stpdrig pptionally
subsf?trute%3 0111 §m \;’atlla o rihio 'B‘%‘dm &5£5he hﬁtn%rg %I‘E}@Eﬁts‘stlfdeﬂﬁ 1ndependently

one’ ring heteroatom selected from
seledﬂ&d ﬂT@gE{@l @legyMIﬂlr(dllS(%)hﬂmxp feifR8r pfswhich (C1-C6)alkyl and

azaspiro nona e of, . whi ch ou :
(C1- Gﬁ)a,llgqq&gssuaﬁ{tﬂqq& gml]p E)g 055%?@%%%}%&98 LYOPE PL %%?Eu%stltuents
1nde]?éé%eﬁ)cﬁ ;@Péc?ecﬁfr'&ﬁth'a @1’15 Alife & 81%91 Rhd ﬁifﬁﬁir&ﬁétﬂ?l)fﬁélkﬁgeno nitro,
0635 (d al’koxy &al koxy f(
cyano, NR‘R’ carboxy, hydroxy, (C2- C6)a1keny1 (C3 8)cycloalkyl, (C3-
C8)cycloalkyl(C1-C6)alkyl, (C1-C4)alkoxycarbonyl, (C1-C4)alkylcarbonyl,
(C2-C6)alkanoylamino, phenylcarbonyl, -S(0),(C1-C4)alkyl, -C(O)NRR” and -SO,NR'R’,

wherein R*, R®, R®, R, R® and R? are each independently selected from hydrogen and (C1-

Cé6)alkyl, or R*and R® , Or RS and R, or R®and R9, when taken together with the nitrogen
atom to which they are attached, may each independently form a saturated heterocyclic ring
andpis0,1or2;

Q’ is selected from a (C1-C6)alkyl, (C3-C6)cycloalkyl or (C3-C6)cycloatkyl(C1-
C6)alkyl group or a saturated or unsaturated 5- or 6-membered monocyclic ring which may

comprise at least one ring heteroatom selected from nitrogen, oxygen and sulfur, and wherein
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Co6) al kyl, (d -Co6)al koxy(d -C6) al koxy, hal ogen,
hydroxy, trifluoronethyl, tri-[(d- C4)al kyl]silyl,
w@y@eng926m no, (d -C )al kyl am no, PCT/GB2006/001283
i-[(d-0C6)al kyl]am no, (C3- C8)cycl oal kyl am no,
(C3- CB) cycl oal kyl (d - C3)-all34 am no, ami no(d -C6) al kyl,
3. | . .
Q 1%6& 0(1%’;) ?\hJ)éﬁ aémrgnog?@r? %sglltukeﬁs,mc(legg{ldently selected from
(Cl-%)adlyyilamdl(@%%)alhw(}deitmﬁ)dl\ﬂym (C1-C6)alkyl and (C1- C6)a1koxy

sobsfiFa| BB BAOPLOn Q%ﬁ%'fﬁ"@ne&rfmﬁwﬁ%@% Prependenty

seledba frofa na{&heab kanih6 ayaanBydnd tﬁﬁloroﬁi@ﬁl'@l)kh{élb Qén@; nitel cfano,
kyl sulf onyl ,

| | f
-NRE);{?H K@llb@’y}’,,h}’éwxéﬂ G@ﬂ@?)ailwnmg (é;—&ﬁlkﬁr;’cm@l:k((ya)(@(l@@g]@oxycarbonyl

LSBT 20 BT RULOIR PSR S g comr,

-C(d)mtlﬁslﬁ aie LSRINGHR Y ( GBere)RY R Bk RyR PR Y aﬁa)wlf KIWeach’

. (d-C)al koxy group, or a saturated nongcycliC 3-,, 4-. 3
indegendeptly grlectedrispmndiyeEpgen ﬁgd (oML gy Rmﬁn%& i ORI mydR

14 i

R W ot V%ﬁenotrdﬁelp{of%&gélgwgfzf %ﬁ;‘/&ﬁ%‘? It(\?\ﬁl tflé'}g%té |a1t:tﬁcélﬁd S’may each
mdepmdehéy Gopta aamhx‘at;edshatmscﬁayt]m ﬁnig lryd wiseD, dror@pr e

N- IaP (ﬁ)é%al kyl iy s(‘]\ dr 0% g}onﬁgﬁlg%%a%ggggqﬁ r]}jN?@Ol‘ goxép ¢f_thioxo

subsBifuefrsrenber ed heter oaromatic ring conprising at |east
one ring heteroatom sel ected from nitrogen, oxygen and
sulof aphawscetticallygedeptableowttithareefd by B and i s
optionally substituted, on any available ring atom by
one or nore further substituents independently
2. selreedgsbunt Mfdrishd 1) adcksidingactiditd 1, Hetéh ROXYse{eiddfesm (C1-
of which (d-C b)alkyl and (d-C )aI koxy substituent
C2)@kﬂlﬂ§§ CKeRP-be optionally substituted by one or nore
substituents independently sel ected from hal ogeno,
am no, hydroxy and trifluoronethyl), halogeno, nitro,
3. cyanampdiind &S foramil bAX yccoldmls mxolain( Tar T6Yladrdiamyik O or 1.
(C3-C8) cycl oal kyl, (C3- C8)cycloal kyl (d -C6) al kyl,
(d -C4) al koxycar bonyl, (d -C4)al kyl carbonyl,
4, (C%&ﬁﬁ%é are Y&ﬁiﬁl:ﬂ@) a&la?(ﬁ Féﬁ)aa[ 9%}5'@ more of claims 1 to 3, wherein R
-S(O 4) al k C(O NR6R7 and - SO2NR8R9, wherei'n
ishﬂrqgeRS R6, R7, R8 and RO are each independently
sel ected from hydrogen and (O - C6)al kyl, or R4 and
R5, or R6 and R7, or R8 and R9, when taken together

5. W tAcdhgounidtor @@ﬁmlﬁgp BRdofdiidicCdhyldne Yor aloge at élamtsemo 4’[&5herem R?
each i ndependently form a saturated heterocyclic

is selgetpddromy hadroge@ﬁlyérowr ihglogence et Egmya Grh-G4)abyl ¢C2 CAjalkenyl,
Rl CTCUDE R EAT LGS b,
CG)@CMMMOWW@U (C 1FC31)@1KMUadﬁm1:iyy, di-[(C1-C3)alkyl]carbamoyl, -
C(O)R*®, -OR®, -NHR? or -S(0)R* group, wherein R* is a (C1-C3)alkyl group, m is 0 and
R* is a saturated monocyclic 4-, 5- or 6-membered heterocyclic ring comprising at least one
ring heteroatom selected from nitrogen, oxygen and sulfur,

or R? is a saturated monocyclic 5- or 6-membered heterocyclic ring comprising at least
one ring heteroatom selected from nitrogen and oxygen,

or R? is a 5- or 6-membered heteroaromatic ring comprising at least one ring

heteroatom selected from nitrogen and oxygen,
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conprise at |east one ring heteroatom sel ected from

ni trogen, oxygen and sul fur, and wherein@ is
W@pitsnombé y substituted by one or nore substi tRPE€NG82006/001283

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

b) al koxy (either of whichl19&t-C6)al kyl and (O -C

) alkOx¥r wHRR lokdups B rifECHRBInTEYMBELOR AR bobstituted by one or more
substituted By One or nore substituents independently

substighents inderfendentlytetegted dona (€ h613)ai}y3dr @dyCA)atkoxy, (C1-C3)alkoxy(C1-

COMYLLEO BN CRRSED Sunelllt Brba B0 e, 1
c3)£1glaﬁ3@a@Idkmcesjan@nlmr{@mmgnm)ﬂﬁmb@msbmoyl (C1-
aIkanoLianlno phenyl car bon

OIS oohons b LCRLRy itk G R DRE s Salien ] SENEDaepsoyl, an
alkaﬂ@ epend%% ?TI) @ibl é?i%qz ﬁhc?%} 13:/{31 r@é@%@%ﬁ@%@%ﬁ%&@ I(?l'

c3)mkymﬂ Rehi ik daﬂel;tedcffonm 2C2TB)RLR or (O1-CRYdikendeibp, or adagiated

taken together wth the nitrogen atomto which they
mongeyclig 3-athanlor erpmbaEad e evm%d@}am@y PRitRAHY §epFHst g or more

GBI LA, Bl o B, i BRIy v
optionaltyriubstiiuted bytont loento&: (Qir- Cﬁ)alkyl hydroxy Or Cyano groups,

h t | | t b| t ther
P e Se s SRRy isr e hls B oty heses Lo

subftudn$. sel ect ed fron1(CI C2) al kyl and cyano. 3. A
compound of formula (I) according to claim1l1 or 2,
wherein g is 0 or 1. 4. A conpound of forrrula(l)

accpr 0 re.of clains
6. R rAC s A Biockhg sl pFemt ff gfherein &
is sdl@tamtomnﬁldgenm €roef a octlamyalllyltoe (@1-0O8hak&iyerbap,ioz R3 isa

sel ected from hydrogen, hydroxy_ or hal ogeno, or froma

satu(e@;d @@51%{[31@9{; 5- Q@n@mbgrq@émrocy@@ rl(_xg):gqngyﬁpg at least one ring

al kyl am no,
h“éﬁ%Téﬁ%@é§?§¥ﬁ§@?§ﬁ1no, a%gélCB)cycloalkylanino
o C arelaemufy\k/hlch @tmfﬁs patikyd wahibaroyhy be optionally substituted by one or more

sub e B b5 OB R H L CETRYa kyl

group,, mis 0 and R3b is a saturated nmonocyclic 4-, 5-
or 6-nenbered heterocyclic ring conprising at Ieast

7. oneA ﬁ«i)mgom@tqf foawa(ls e¢c@cdle§ td aynanei cltrrnmcge of cleiygkte Gricherein R
5
s s@itieeoum 8o, BV TR BB Teast one

ring heteroatom sel ected fromnitrogen and oxygen, or
R3 is a 5- or 6-nmenmbered heteroaromatic rin%é‘ )
8. corfbPmperdaf formyda (1) Aecording thatyens e drare of eletneyl o briyherein -

fﬁﬂ” ch of which groups or rings
NinS%hI@gﬁE% (ﬁﬁ%&g%t&%nal |y substituted by one or nore

0. A compound of formula (I) according to any one or more of claims 1 to 8, wherein Q*

is selected from thienyl, pyrazolyl, oxazolyl, isoxazolyl, thiadiazolyl, pyrrolyl, furanyl,
thiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrazinyl, pyridazinyl, pyrimidinyl and pyridyl.

10. A compound of formula (I) according to claim 9, wherein Q? is isoxazolyl.
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substituents independently selected from (d -C3)al kyl,
(d-C3)al koxy, (d-C3)al koxy(d - C3)al kyl,
W@ @os@Bpad koxy(d - C3) al koxy, hal ogeno, hydr oxyPCT/GB2006/001283
tri fluoromet hyl, am no, (C - C3)alkyl am no,
-[ (O -C3)al kyl ] ami no, adPho(d - C3)al kyl, carbanoyl ,

11. ( CI A cERBpaliydfcafhanly |acc& C%@?Jhr%} & drithéte of claims 1 to 10, wherein
; (A -C3)al kyl sul fonyl, ) al kanoyl, an
Q’igEr &ﬁwwramdrﬁo of 6@mnbwmayw@t%@g @PIEPRSIAE RERIOY 80 Ting

hete?&}tect g@@é%o&% f rglllt s%}%%ﬁgl g%;%gsﬁl%n and sulfur,

or wheseah LQ3&!: opkismaily @Mﬁ’dtltlﬁecBb§|( ?14’6: or thore@ubgiitiemidiRtEtndently
ch rin opt i ona conpri se one or nore
AR P e o SRS A SN A A o e A A
(Clg%g?F%%‘%UHgﬁ%@Hp%gh%sﬁﬁ% S?zéng%égﬁf Lﬂ.{?@d lhyo e OF more substituents

1nde(pgzademtlgrsda¢sd fmndhalb@ne; manyhﬂ&waﬁdetdﬂmmﬁqﬂ) halogeno nitro,

cyalg, C8RORng e Y AP (i3 ChEDisral AR or ot e
(lelf6)§l|k@k§"ﬂér‘t§bn§p (©1-CHhaK biﬁb l' @ﬁ@gﬁmaﬁ%%ﬂpk ghenylcarbonyl

hal ogeno, rom § or’ (d | Roxy ™ g
‘S(%@}pC6EFkYR3Q(@)1‘§RSB uemét S@zMﬁnchwhlemnsR R ,RZ R® R™andR

o BRI L SEY B A SRR Ao 0580 o

R ea®n* afd RH] whergrabetpogether Wit theWifrbdch Ir8n AGWhRS they are attached,
tionally substituted by one or nore substituents

mayl %5@9 BRieRyy kamertasnaied aﬁﬁewdlewyn&mi 1 &0, E3¥ &% koxy.
nbr A g\?l a&%&&fturﬁlﬁﬂ ?lj(ln\%ﬁgrh)ecl it 1ghﬂgfel§e%(r:s?£§r ??’g?n N thioxo

substitdemtso, net hyl, ethyl, nethoxy and norpholino. 8. A
conpound of for mul a (I) according to any one or nore
of claine 1 to 7, wherein - NQL is a NI|inked

12. PYN &rhsbuM lof 88 (I?accércﬁﬁ‘ﬁ%@%nefor M@HI} &%&ﬂs) V\]’nto 11, Whereln

according to any one or nore of ‘clains 1
Q’ lvqlgct@bfr@@tpadazmﬁ,mwmémyl Pypgylaandlthibzolglx azoI yl,

|
S OHEER 1 oy UG RR o E F o SEB s mdepencency
sele¢1‘§idl &bnfwer@)ﬁﬂdy@éﬂd @il- C6}hlll<[dx5nééiltﬁé)‘ bf ﬁrﬁﬂthEfl l@’é’)hlkyllsgld A

npound of formula (I) according to claim9, wherein

(Clﬁf)filgoméwﬁtﬂaﬁlgngrqws WY&ﬂﬁW@ﬁ@Ubﬁfubﬁ@tﬂltﬂdﬂa/ quejor more substituents
inde &ﬁﬁﬁﬂ% %&Qd 8% Iﬁfb?aﬁ lgrfdrogéiy%gmn%éﬁmagfyl), halogeno, nitro,

er e| I's an un
cyanopR {/BI', carbbxyg hydmvay ) (ﬂZP@G)an;enplt (C3MQ8Ydybalkyl,

RN T e TN T 0 TINAC o -
SOOI (IR (SN R R YR R i
are epgl jnsigpendent! hesleatdd fuprindtydfogen and 6T k@6)adlnd, or R and R, or R*?and
R", or R™ and RY, when taken together with the nitrogen atom to which they are attached,
may each independently form a saturated heterocyclic ring and n is 0, 1 or 2;

and wherein any saturated monocyclic ring optionally bears 1 or 2 oxo or thioxo

substituents.

13. A compound of formula (I) according to claim 12, wherein Q° is selected from

pyrazinyl, pyrimidinyl, pyridyl and thiazolyl,
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(A -C b)al koxy substituent groups may be optionally
substituted by one or nore substituents independently
wa@ edoeaowes f r om hal ogeno, ami no, hydroxy and  PCT/GB2006/001283
trifluoronethyl), halogeno, nitro, cyano, -NRLORL1,
car boxy, hydroxy, (C2- Ce)Hloenyl , (C3-C8)cycl oal kyl,
( I
%rh%%r?? ﬁ@ﬁzﬁ IbStlt& s ??g@ ol‘ Mio‘f@ﬁlﬁ)@ﬁﬁ(llents independently

noyl am’no rbonyl ,

selectéi( fopm((A1- m)lﬁdyk)(Cl @Qﬁl@m%@n‘and - SO2NR14R15,
wherein R1I0 , R1 1, R12, R13 , R14 and R15 are each
i ndependent |y selected from hydrogen and (O -C

14. b) al Jﬁhllpouﬁﬂ oI mARA(Tf¥klecteddtoritbie anfhofdlet: . or R14 and
Rl , when taken together wth the nltrbgen atomto

S-6-miethyhr2t {2el3-G@yed 2t ylaistradol- Tilipwadlidin-dcd péri@sidiZy form a
| saturated heterocyclic ring and nis 0, 1 or 2; and
ya%%)%?ﬁu Pﬁ/ saturated nonocyclic ring optionally bears

S-6-8hl6fo-2-{ 24 8-(Pyrid- hW@)X@X&ﬂD%WEIM@ﬂihﬂlﬂ 131} A(pﬁiﬂ?@-lylluimﬂf))pynnudlne

f or nul aWI('?ez accordi n any one or_nore clains 1
S-6-merphplingitet %[ H(rggdisy 1@@@@9 érynpwlb@mézylm -(pyrid-2-

ylanﬁ}{%):pghg}l@ pyridyl and thiazolyl, wherein @B is
y su

bstituted by one or nore substituents

S-6- mmgm{mm (pysid- Bghdxz0b Myl By eralidiat kyl} -yrifd-- C
aspkoxy (either of which (d-C)alkyl and (O-C
ylan}”é‘i’ BididHst i t uent groups may be optional |y

S-6-aldasf bt w»Fjd(sbmefﬁeﬁy@&azfmaeylﬁé&%éltyﬂ%ﬁrdlﬂﬂﬁ@%m}impm 2-

sel écted from hal ogeno, ani no, hydrox
ylannnw)fpb/umdme;t hyl ), hal ogeno, nitro, cyano, -NR1OR11,

-6 FR s - ot RO Sy s a2

ylanﬁ@)g?ﬂhﬁ(ﬂlk@now am no, phenyl carbonyl,
al kyl , %O NR12R13 and - SO2PNR14R15 , .
S- 6%1%1{ -[R16; m@hsﬂpyramlz gxazoR} A/ lpieroldin-layle -4 Grmid-2-

ly selected from hydrogen and (O -C )al kyl,
ylaﬂuﬂg)%%{}g&gé , or RI12 and R13 , or R14 and R15 ,

S-6-megty112aKB[B- (%@eﬂmlytpyramt b-yihevxazdlySegdpyradidin-1-g1 ahi(pyrid-2-
theﬁware attached, may each independently forma
ylangge pyHredingret er ocycl icringand nis 0, 1 or 2; and

S-6- M&%ﬁ'f{?[‘ﬂ(ﬁ%ﬂ&%&ﬁ% PPRRINE 'Slefﬂy?x%h@ﬁltl 9mai1J(Iyyrh1&@f s

2 0X0 Or thioxo substituent’s. . A conpound of
ylanfioo)pytieniding; according to claim 12, V\,her ei n |s

-6 RS e e R RN one
ylangho%gn&ﬂgst ituents independently selected from
nd cyano. conmpound

S 6methsdrz-r{é-g(nmgrgé12ecﬁglglgla<§g¢%?§8am@rdlwné}f}r(pynd— 2-
ylaf‘i?’ﬁﬁ%gr: 8 2 yl )i soxazol -5-yl ] pyrrolidin-I-yl
S-6mefh 142y { 2-gB3-Byrid-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(4-methylpyrid-2-
ylamino)pyrimidine;

S-6-methyl-2-{2-[3-(pyrid-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(5-methylpyrid-2-
ylamino)pyrimidine;

S-6-methyl-2-{2-[3-(pyrid-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(5-cyanopyrid-2-
ylamino)pyrimidine;

S-6-methyl-2-{2-[3-(pyrid-2-yl)isoxazol-5-yl]pyrrolidin-1-yl }-4-(4-cyanopyrid-2-

ylamino)pyrimidine;
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yl am no) pyri m di ne;
S-6-chloro-2-{2-[3-(pyrid-2-yl)isoxazol -5-yl]pyrrolidi
wm200641090261- (pyri d- 2-yl ami no) pyri m di ne; PCT/GB2006/001283
S- 6- nor phol i no- 2-
{2-[3-(pyrid-2-yl)isoxazol0B=yl ] pyrrolidin-1-yl}-4-(py
S- 6t14n€‘t'h§1' 2){bi[m(ﬂ‘%éibl}{lgfﬂaﬁh@ymsoxazol -5- yl]pyrrohdm 1-y1}-4-(5- cyanopynd—
hoxy- 2- (pyrid-2-yl)isoxazol -5 -yT pyrr ol
2- ylamma)wr}ml&ﬂ«lr(epyrl d-2- yl ami no) pyri m di ne;

SRR St A R i i S s

ylarﬁnﬁ)pyﬁh{imhez {2-[3-(thiazol -2-yl)isoxazol -5-yl] pyrrol [
-2- ylam no)pyrim

S- 6516611@Wh%rr{ 243- E@q@%@%ﬂﬂyﬁrlbw@zolni-zllpmr@lscb&ﬂz)di -Agpyrig-2-
|}-4- d- 2- "yl di

Ve R e i L Y byt pyr asi no 231 )1 Soxasol - 5-yl

S-6nmtlioxyt-2- ({ii-rﬂ3-|(p}3ﬂr)}11d@~§/])i)sbxai025 WipgaroRdihplyyli} - (yrie-2-

S- 6- net hg 2-[3-(2-cyanopyrid-3-yl)isoxazol -5-yl ] py
ylaming)pygipd eyl } 4- (pyrid-2- ylam no)pyrim di ne;

| | -5-vyl lid
and?hﬁp?a&@&’t_caﬁ%pyreﬁ)g)b eps\é[t 'Eﬂegeo%1 yl)isoxazo yl]1pyrroli

am no) pyri mi di ne;
S- 6- net hyl - {2[3(pyr|md2yl)|soxazol 5-yl ] pyrroli
imd

d| n-1:- [
5. & o Rt R iR o AT s Ta Smbaund of formdp (o 2
phalfﬂndceﬁ(ﬂlc}aiw'a(:éeﬂﬂﬂﬂ@éﬂhﬂ}iéﬂegf AccordiaBkdenyPold FrbB &f claims 1 to 14 in
S- 6- et hyl -2-yl)1'soxazol -5-yl ] pyrrolidi
assoglaion Withs m@nﬁmmw%ﬁ’rmemably lagliviv i) ijenprptGanger.
S-6-methyl -2-{2-[3-(pyrid-2-yl)isoxazol -5-yl]pyrrolidi
n-1-yl }-4-(5-cyanopyrid-2- ylam no)pyri m di ne;
16. S- &k pﬂrhmbe@tc{ll%)rb&c(t bt dhdeoZnptised & oorBB@Indf o4 (19 dr di

n-1-yl}-4-(4-cyanopyrid-2- ylam no)pyrimdine;
pha@zgemaﬂwacgepta le salt thereof, according to any one or more of claims 1 to 14 and

an aill&}llbﬁ?l(a?h'{ﬁﬁlg%l B@ﬁ)ﬁ' E}qezco}ﬁl/c%iﬁtsc% gl o?céﬂéJePyr rolidin-

5- cyarfopyr i am no pyrim

17. A compound of formula (I), or a pharmaceutically-acceptable salt thereof, according

to any one or more of claims 1 to 14 for use as a medicament.

18.  Use of a compound of formula (I), or a pharmaceutically-acceptable salt thereof,
according to any one or more of claims 1 to 14 in the manufacture of a medicament for use in

the production of an anti-proliferative effect in a warm-blooded animal.

19. A method for producing an anti-proliferative effect in a warm-blooded animal in need
of such treatment, which comprises administering to said animal an effective amount of a
compound of Formula (I), or a pharmaceutically-acceptable salt thereof, according to any one

or more of claims 1 to 14.

20.  Use of a compound of Formula (I), or a pharmaceutically-acceptable salt thereof,

according to any one or more of claims 1 to 14 in the manufacture of a medicament for use in
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S- 6- net hoxy- 2- { 2-[ 3- ( 3- net hoxypyr azi n-2-yl )i soxazol - 5-
yl]lpyrrolidin-I-yl}-4-(pyrid-2- ylam no)pyrimdine; 5
WES2@sretoboxy- 2- { 2- [ 3- ( 3- met hyl pyrazi n- 2-yl ) i sorRezGB2®64§01283
[ Tpyrrolidin-1-yl}-4-(pyrid-2- ylam no)pyrimdine; and
S- 6- met hoxy- 2-{2-[ 3- (pyr r M&=2-yl )i soxazol - 5-yl ] pyrrol
the trédtireht of o} didealdddi hhekdidal cWh@bA SeRiakddHlGHe W in ?Eh@' by IGF-1R tyrosine
phar maceuti cal | y-acceptabl e salts thereof. 10 1%. A
kinasp i sreentblended evimpdsi t i on whi ch conprises a conpound
of formula (1), or a pharnmaceutically-acceptable salt
t hereof, according to any one or nore of clains 1 to
21. 14 A meatgsidior @édtiag avdlselaseaornhaduﬁ@sndiﬁslaiﬂemam@te&ktliﬁFart by IGE-
adj uvant, diluent or carrier. 15 16. A pharmaceutical
IR tyFQsinsdiinggnin b WagRpHoaded anines) ﬁlb@%ﬁﬁicpf §Rch g@%@p&t whjch cgpprises
i r
i REALERAGH] el s GRRERE LGSR oo PELEP Y P RRER O 0
phaamdcienti cafiyraccepyshi¢ sdlthetehf acmqimgm aﬁy@a:tcrrendsre@f clalms 1to 14.
cancer. 17. A conpound of forrmula (1), or a
phar maceuti cal | y-acceptabl e salt thereof, according 20
22.10 I?s@bf‘ﬂr&%m%()uﬁ@éﬁo%uﬁl (B §Ba e&ﬁa@ﬁqltlt:&l[y &L%@pt?ﬁ e%alt thereof
medi canment. "18. Use of a conpound of fornul
accqfimgta eryioneed thgread @@pnaﬂ) lte 14 & the ntpentaofure afte medlcalglentcfor use in
ne or_nore.o
the Per R R nafiRient PLPHOLTRATS R frs b G SaRhigfon of 1GF-1R
tyro8ift kifdE®invbReaid the sﬁgfnﬁﬁt@ﬁnsﬂlﬁbtﬁ)n\&wpm&&ﬂéﬁﬂtoﬁﬁé ﬁ'ﬁﬂlferﬁtlon of
19. A nmethod for producing an anti-proliferative
tumeyr el i & warmleadsd aviaad ani mal in need of such
treatment, which conprises admnistering to said
animal an effective anmount of a conpound of Fornul a
23. (1 )A nethod fphihe pesentiorcad traatraeneyftialoé exmalrt whivbraefensitive to

inhi fion (rs)? lﬂgg Clg?nty{aﬁr%ﬁ@ easggq, ‘fregl 1%1) fpl)ecsll gag):alng‘ar}sdtugtlo]hélstep% vglgch lead to
the ﬁ%ﬁfe‘i‘ﬁ%%f‘t&ﬁbﬁﬁceﬁg ﬁ?@%ﬁjn %1&%& aﬁﬁﬁ\ﬁ ﬁeed%‘f‘ﬁ?&pﬂr&gm&ﬁ, which

any one or nore of clains 1 to 14 e manufact ur
Corrxpﬁsqs atpdhisenegto fad aniswl ameffiective aammnf agforgpodind efifoemula (I), or

d
« PR Gl s PREAy Rl oo 2% ertinRls oBtets sahimgic! Ssims Ao 14.
met hod for treating a disease or nedical condition

nmedi ated alone or in part by |G-
24.  Use of a compound of formula (I), or a pharmaceutically-acceptable salt thereof,

according to-any one or more of claims 1 to 14 in the manufacture of a medicament for the

treatment of cancer in a warm-blooded animal.

25. A method for the treatment of cancer in a warm-blooded animal in need of such
treatment, which comprises administering to said animal an effective amount of a compound
of formula (I), or a pharmaceutically-acceptable salt thereof, according to any one or more of

claims 1 to 14.

26. A process for the preparation of a compound of formula (I), or a pharmaceutically-
acceptable salt thereof, according to claim 1 which comprises:

(a) the reaction, conveniently in the presence of a suitable base, of a compound of formula

D):
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5 IR tyrosine kinase in a warm bl ooded ani mal in need
of such treatnent, which conprises adnmnistering to
wa@ aiod/1emeéral an effective amount of a conpoundP@f/GB2006/001283
formula (1), or a pharmaceutically-acceptable salt
t hereof, according to anyl8he or nore of clains 1 to
14. 22. Use of a conpound ﬁé formula (1), or a
pharmaceutical |l y-accept abl'e salt thereof, 10 according
to any one or nore of ' 1to 14 in the
manuf acture of a nedica r use in the prevention
or treatnent o ose tu Q%é\xfich are sensitive to
i nhibition of 1 G- r ospne ﬂnase(“pvolved in the
signal trans i stleps which lead to the
prolifer@jpon of tumour cells in a warm bl ooded
animal . 15 23. A nethod for the prevention or
t r eelteneiniL’ oépresense suitatladispleeable goep sedigj R}, RE ahd R’ are as defined

. jnhibiti f 1G-].R tyrosi.ne kinase involved in the
i ol et A e PG HOw BB PRSP ith & comound of
formdl@karher ati on of tumour cells in a warm bl ooded ani ma
in need of such treatnment, which conprises
admi ni sterin id ahi mal _an effective amount of a
conpound of for mul |§?, or
phar macedtical Q- afcept abl e salt théllpof, according to
any one or e of/clains 1 to 14. 20 24. Use of a
conpound of formula (1), or a
phartsaes uNQE Dt shdaQtapteabbfneslah tlaimareoépt tasaay dinegoi group is
any one or nore of clains 1 to 14 in the manufacture
protg¢ted ifASaEsS&ife™M for the treatnent of cancer in a
(b) ar @a&?(gle, dorVehiTah 'xfﬁ’legée efiteBit ré‘ﬂﬂaﬁlg Ecig,h@f Jé&@ﬁﬁ%f formula
of cancer I'n a marnYé 00 eé anlngl I'n need of su
(Vireatnent, which conprises adm nistering to said
ani mal an effegtive amount of a conpound of formula
(1), or a phaRmaceutical |l y-acceptabl e salt thereof,
accordintho ny one or nore of clains 1 to 14. 30 26.

A process preparation of a conpound of fornula

(1), or ap arqgﬁzrt'ca accept abl e3sal t thereof,

accor di ng Rr/l ' gﬁpris : (a) (Me

reaction; convenie he presence of a suitable

base, of a conpound mula (H):wherein L1

represents a suitabl e displaceable group and q, Rl, R2

andviegeinl g iessudablentishladealle @'r(mp]andﬁg?ehf, -Nigdf Qamyd Q are as defined
) uncti onal %rou is protected if necessary, with a . e
in clagpd sRept et ABY mnctoral Br9up inREenis U Resessaey ity gmigogpyridine
of f@@nfigfvyred in claim1 except that any functional group

I'S protected if necessary; or

N
R)

wherein q and R' are as defined in claim 1 except that any functional group is

protected if necessary; or

Process (c)  the reaction, conveniently in the presence of a suitable base, of a compound of
formula (VI):
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(b) the reaction, conveniently in the presence of a

sui tabl e acid, of a conpound of fornula (I1V): wherein
wa.200640®26 Ui t abl e di spl aceabl e group and R2, RBCT/GBEIDG/001283

Q@ and B are as defined in claim1l except that any

functional group is protedd®d if necessary, with an

am no-pyridiNe of formula (V): wherein g and Rl are as

defined in clfai ept ~tdhat _ funct,i,onal group is

protecteq N gfs Q{Procggz (c) bﬁ reaction

conveni ently inthe presence of a suitable base, of a

conpound of for I):wherein -NQL, @ and B are

as defined in claim1l except that any functional group

i s vpreoeieeNEY, Qf ambQiasas vefinddtih chimdrgxoeptdhafand éimoibaal group is

VIl). wherein X represents_an 0x n atomand r is 1
propieq i nefsntith IPOSHON LRI s o, RI6 IS a

(A -C b)al kyl group and q, Rl;/gﬁQé d R3 are as

defined in claim1 except tha flyunctional group is

protected if necessary; the reaction of a

conpound of fommu (VI VI E) wherein -NQL, @,

B, R2 and R3{are NET | iTRtl ai m 1 efd8pt t hat

any functiso Hs pratected if necessary, with a

conpoun F%% formula (1 X): (1X) wherein L3 is a

sui t abl e di spl aceable group and g and Rl are as

defVheaein Xrepreseiis an exygoptaterh and aisyl ¢ryeenressals agriogeniatom and r

. ot i : ) f .

is 2R OHER LR oI RERTARY o 2 A s B ARBGIRATy Phin 1 cxgept that any

fund@idnal gegb@iviprotectdd if leChsséiy) at Kyl ] ami no, -OR3b , -SR3b ,
-NHR3b, -N (O -C6)al kyl1R 3b or -S(0O nR3aa group

@mgﬁé{qﬂct}ﬁq AP opPuRd 95 50aME ®dH)'ar e as defined in
claiml (and t group Ris optionally substituted by
at | east ope gribup as defined in claim1), the
reaction, iently in the presence of a suitable
base, of a c d of formula &X):mherein L4 is a
suitable dis ang“g—Ra3 R2, -NQL, Q2
and (B gygyas [ i@ Tm 1 except that any
functionaf group is Rrotected if necessary, with a
conmpound of fornmul a: Xa

(VII)
wherein -NQ?, Q?, Q% R?and R? are as defined in claim 1 except that any functional

group is protected if necessary, with a compound of formula (IX):

(IX)
wherein L? is a suitable displaceable group and q and R' are as defined in claim 1
except that any functional group is protected if necessary; or
() for compounds of formula (I) wherein R* is a (C1-Cé6)alkoxy, amino, (C1-
C6)alkylamino, di-[(C1-C6)alkyl]amino, -OR®, -SR*®, -NHR®, -N[(C1-C6)alkyl]R™ or
-S(0)nR™ group wherein m is 0 and R* and R are as defined in claim 1 (and the group R? is
optionally substituted by at least one group as defined in claim 1), the reaction, conveniently

in the presence of a suitable base, of a compound of formula (X):
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wherein Xa represents ORL7 , NH2, NHR17 , N(R17) 2,

OR3b , SR3b, NHR3b, N (Cl- ©6)al kyl] R3b and SR3a,
wob@sa92R17 is an, optionally substituted, (QPETZGB2006/001283

b) al kyl group and R3a and R are each as defined in

claim1 except that any fd&ktional group is protected

i f necessary; or (f) for conpounds of formula (1)

wherein R3 is (i)2an, [optionally substituted,

sat urated nonoc C or 6-nenbered heterocyclic
ring conprisjng at one _ring nitrpgen and,
optional | ¥, e or reladditi on het erea X
sel ected{fro +NFogeN; oxyge Tand~sul fur, or (ii)( gn
optigna stHtuted 2, 7-di azaspi r o[ 3. 5] nonane

grdib)y t he reaction, conveni in the presence of a

sui tabl e hase, of a conpound of fornula (X): wherein

L4 wherein $4jiis agiiablei digtlanceblbigeougrand g, BAdRg;N@), Q'Rad Q° are as

= , nd re efined in claim 1l except that
aerijhici T feaPt Ry FactirslE0en  foByB IuBERSRY i compound
of f¢imul@ conpound of fornula (Xb): wherein 4 is a

saturated nonocyclic 5- or 6-menbered heterocyclic

ring optionally conpridt one or nore heteroatons

sel r ' en xp@]g{n 1I5Ulfpee_dyeo aghgito

to‘?%géﬂlj{arrg g%@n&s{@% éHg\%h a ovz\ﬂﬁvﬁ?’g#r’igr%k (S ’&T(Cl'
C6)aljsyi RV aintBRSY vaieieinREdis lay, @pttiohsliystubstivatedr (IPCERHe/ igres and R*

ipclaiml, ar with (ii) an qQptionally substituted .
and?, 748 %%ﬁ?lgf%@%%lﬁ%hgﬁéqepb&atw Pprtinghroup dfspratected if
necés@a[r%xa (I') wherein R3 is a (C2-C6)al kenyl or

(C2-Co6) al kynyl group, and the _group R3 is optionally
@ sulfer ¢oampaatdbeyf fatmiledBtwemein &’ ouf) as ogtbnatydubstiteted, saturated

1. the reactio veniently in the presence of a
morde -6 Babembie By i e sy g # §5as Lo gfstiigeen and.
optiohalfypbiaibrembrs)additdasiceferbatoins sdledted frall Bir6icnDbRERARLE sulfur, or

d @B are as defined in

..group and g, Rl, R2, -NQl, 2 an ¢ ! ‘
(i) @ eptipnally &lgxﬁbtutﬂ?a%daa@?sm@ﬁ%ﬁ]n@nwe P he rwaglian; eenveniently in
' . ' [ a (Xc) or of
the s AP BF 7 bl GOIBRHRE oo BB o & Rus”i s
sel ected from hydrogen* and an, optionally substituted,

(1-4C) al kyl or - C4) al koxycar bonyl group; or (hi for
conpounds of fo wherein R3 is attached to the

2__ .3
2 NN NI W T )
—/ H

;
(R");
wherein L* is a suitable displaceable group and q, R', R?, -NQ', Q% and Q? are as
defined in claim 1 except that any functional group is protected if necessary, with (i) a

compound of formula (Xb):

H—N g%
(Xb)
wherein Q* is a saturated monocyclic 5- or 6-membered heterocyclic ring optionally

comprising one or more heteroatoms selected from nitrogen, oxygen and sulfur in addition to

the nitrogen atom shown above, which ring is optionally substituted by at least one group as



carbon atom the reaction, conveniently in the
presence of a suitable catalyst, of a conpound of
wo eoorbe®2q X) : wherein L4 is a suitabl e displ aceebiGe2006/001283
group and q, Rl, R2, -NQL, 2 and B are as defined in
claim1l except that any f-m‘?cti onal group is protected
defihdd in@LRMSIa by withi(liNarBostmpRy SbsBfutddE 7 fdeazazHi @] 6 R3nane; or
wherein R3 is appropriately selected fromthe R3
(8) gr derompoupds offermyla (B veiersin Ra ik (¢3-66alkpayhen (C2-C6)alkynyl

sroff WP Houp)L) 1 U SATR SHO el o) 8 Sk Bl phog IS GBlufbd ] clim 1
the lepdticnnednvgnisntby in the pederizy ofit shiedidé baeand acuitatds catalyst, of a
defi e% in clé)%gm 1), the reaction, conveniently in the
3 ComBP‘@Efg‘?f armpflafX&yitabl e acid, of a conpound of formula
(XI): wherein g, RL, R2, -NQL, Q2 and B are as
defined in claimy,l exgept that any functional group is
protected if ne with a compound of fornula:
H O ( Cl- C6) al kyl N the -C b)a] kyl group is
' ed by | east opé gro as
1 j or Rsé’fnd an;cx)
pr ot ect\ed ecessary; or (jl for
I R3 is a 5-nmenbered

heteroaromatic ring conprising at | east one heteroatom
selwdetesnLf sanauitable dispiaceabty geap and gsRi, Rfr -N@h @©*tané Q° are as
graup. R3 is optjonal lly substituted by at_ |east one
defigfekif 1008 L3P ItSbRtaAY (Fnghpnal srouHs PHRTEG b GO ot B fompound
of fdrBAtd (X ob'6f NEYmaNR (XRPFopriate starting material and a |
sui t abl e dehydrating ‘agent; or for conpounds of
10~ fornula (1) wherein R3 is a (O -086)alkyl,
(C3-Co) al kenyl, ((%- ).aJ_késtnyI gw(d - C b) al koxy
group substituted'by at” Tea one'gr oylcps defined in
claim1, reacting compound of formula (XII1):
wherein L5 is a sditabl e di spl acegble group, Wis an
optional |y substitute® e & kyl, (C3-C6)al kenyl,
(C3-C6) al kynyl or ad-c ) al k]oxy group and g, Rl1, R2,
-NQL, QRand B are''as defingfd in clgwl except that
any functional group is protected i( ¢ ecessary, with a
conmpetsndREYis faesrd soht arodeXahd aﬁ,>6(p}ion£1}36éubs@cﬁtem ?@C)alkyl or
and optionally after process (a), (b), (c), (d), (e),
(C1-(Ayalkeygrarbopyl groyp; or () or (k) carrying out one or

15 (h) MOk& &ﬁn&ﬁ)ﬁﬁdsf &lffbfri’ftffﬁg ?I:) whefe ' KE fst:# ﬁ?lﬁédlg tﬁé)}:)ﬁ]%gfr?]iﬂ]e ring through a

obtained to a fu conmpound o e 1 nvermti
carbon atom, the reaction, conveniently in the presence of a suitable catalyst, of a compound

of formula (X):

L4
Rg)\)\
~N
N | By 2__ 3
~ Q —aQ
7 NN WS )

] —_— H

(R");

wherein L* is a suitable displaceable group and g, R!, R%, -NQ', Q* and Q® are as

20 defined in claim 1 except that any functional group is protected if necessary, with a compound

of the formula:



- formng a pharnaceutically acceptable salt of the
conpound.
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M-R’
wherein R? is appropriately selected from the R? groups as defined in claim 1 and M is

a metallic group; or

[63)] for compounds of formula (I) wherein Risa (C1-C6)alkoxycarbonyl group (and the

5 group R? is optionally substituted by at least one group as defined in claim 1), the reaction,
conveniently in the presence of a suitable acid, of a compound of formula (XI):
0 OH

2

R N
N
7N l/)\ o°—ad
R

wherein q, Rl, Rz, -NQI, Q2 and Q3 are as defined in claim 1 except that any functional
group is protected if necessary, with a compound of formula:
10 H-O-(C1-Cé6)alkyl
wherein the (C1-C6)alkyl group is optionally substituted by at least one group as
defined in claim 1 as a substituent for R? and any functional group is protected if necessary; or -
@ for compounds of formula (I) wherein R? is a 5-membered heteroaromatic ring
comprising at least one heteroatom selected from nitrogen, oxygen and sulfur (and the group
15 R’is optionally substituted by at least one group as defined in claim 1), an internal
condensation reaction using an appropriate starting material and a suitable dehydrating agent;
or
&) for compounds of formula (I) wherein R’ is a (C1-C6)alkyl, (C3-C6)alkenyl, (C3-
C6)alkynyl or (C1-C6)alkoxy group substituted by at least one group as defined in claim 1,

20 reacting a compound of formula (XIII):

L5

I

w

R
= Q Q (Xnr)
@\ H N \ 01
] —
(R");

wherein L’ is a suitable displaceable group, W is an optionally substituted (C1-
C6)alkyl, (C3-C6)alkenyl, (C3-C6)alkynyl or (C1-Cé)alkoxy group and g, R}, R?, -NQ', Q*
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and Q° are as defined in claim 1 except that any functional group is protected if necessary,
with a compound of formula H-Xa, (Xb), (Xc), (Xc’) or M-R>;
and optionally after process (a), (b), (c), (d), (e), (f), (g), (h), (), (j) or (k) carrying out
one or more of the following:
- converting the compound obtained to a further compound of the invention

- forming a pharmaceutically acceptable salt of the compound.



