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derivatives, processes for their preparation,

phar maceut i cal conpositions dontaining themand their

use in therapy, 5 for exanple in the treatnent of
prol i ferative di sease such as cancer and particularly
QRPHQEING FNVRIMIBENE DERI VATR ESnANS BHEARUSHENGFHERAPY
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theii R aiien, phrmagentisplesmpositions certsiingrtbem andtteir use in therapy,
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in 5Pew ‘@“B’e‘éﬁdﬁm‘ﬂﬁ(’éﬁhﬁ@mu A of encogenestand tumour-suppressor
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km@f&p@’ I fammilyced) protgivdkimses WipelealsaincBides AV, ADRSDNAGPK and
hSM®:1 34T te nsi sts of catal yti -

ki nasg_%r o%%ﬁ@lﬁp%ﬁéﬁﬁape@ﬁf ik ﬁoesorfoﬁapsr? SS(%%S@fable lipid ‘
kinaksrestinity, dupinstnd fimctieny R3S@Fin€/GreddindEakse! Much of the kl%owledge

- ' 0 denl y- d HEAT
oG e Bt St e s s 12
kDaflfml i ' hd; . Curre
B0 ind R G P30 27 B Al nfilfi Rt OR
signllingd e gnd Blenjs, Seminast iorCadff anddDévetppawital Bivlohia 20086, 29-

I | at e . i de range of  .cellular functions
3705 AP O o S ot e BE Rttt dfimainsaod b hoBaparmycin

. binging(BRB) dérabin] 4 hitatiaGepRsshy HOBKR! REPMheCRLYBR a{sﬁ& LPH 20

nd aut opha Jacinto and Hall, Nature Revie
tanc%éﬁ ”

EdEPeREe qtifgpighe dtermings, as avelllas FREFEATMATGRAP (FAT)
' i ' 0. f fact,
end S OPE e i EOUGHER AR H e RS Oy RR PRartcSlogy,

2008u3.r378f279).(such as anino acids and gl ucose) to

requ .cel l. ow h., niTOR kinase is activated b
0 T ARG 6e bs Sk Dreaiathr phes FPoRTARR tkomshorThd redate a

wideRdrge DT REAALSTh&RAs fdéﬂﬁﬁﬁéjﬂa&iatﬂ%anscription, mRNA turnover,
protein stability, actin cytoskeleton reorganisation and autophagy (Jacinto and Hall, Nature
Reviews Molecular and Cell Biology, 2005, 4, 117-126). mTOR kinase integrates signals
from growth factors (such as insulin or insulin-like growth factor) and nutrients (such as
amino acids and glucose) to regulate cell growth. mTOR kinase is activated by growth
factors through the PI3K-Akt pathway. The most well characterised function of mTOR.
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WD 2007/ 080382 PCT/ GB2007/ 000037 -2 kinase in
mamal i an cells is regulation of translation through
wo m7pssnays, namely activation of ribosomal PEGBEB2G06/000037
enhance transl ation of nRNAs that bear a 5 -term nal
ol i gopyrinidine tract (TOP) #nd suppression of 4E-BP 1
to all ow CAP-dependent nRNA translation. 5 Generally,
i nvestigatgrs have exPI ored t he physi ol ogi cal and
kingsg Wapypmakien eellsdgregn atlmwlwiaﬂgn ithoirgh twcopathwaﬁ namely

b
e B Pl ARl O BRUER e 3"l

ohg(myglﬂ’udmbklmeh/(é]()P) raad enpprekaion o UEIBBT & 41007 cR@%{Mdeﬁt mRNA
; dllsR)I ays variable inhibitory actions on mrOR
TAIO™ | i ng funct | ons and suggest that direct

i nh di
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mTiQRtising frihébitidn thhlmpamymnrand related Rap@hyeth analo@RE Bhsed on their
5‘1%8460 For this reason,

Spe%é%@%‘??ﬁ’g%ﬁ‘sea&‘ %C'eﬁH Frgctr Slogfevenrcreni dagswiggests that
Raﬁ&ﬁg’c‘(ﬂ Hﬂéplay\@%rfbbtéein}iﬁﬁgﬂfl actiOnddd A¥GR ﬁgﬁaghr?%f{ﬁ)lc (E)ns apd suggest

er st andi ng MTOR ki'nase function
thaydiegety mlmm@mapfeﬂnp ineT Qi drtase d&hmnenaysduqﬂayr mandﬁryaﬁb@der anti-
can%éf\a%%ogt%(s: }pa%ltﬁ%t Hgyﬁgﬁjat ;tfhe érﬂgﬁgr?{fesea%c?h 2003,

63,8451-8a6@d Hon tigaRa8en Meﬁ@d}fa%e@eﬁ' i%ﬁi/m%fss f d
ﬁé |evvs Cancer 2002b 2, 489-501 Bj or nst %Rﬁn%e activity
WO onglbowy @mop@mlmste @aﬁ@@tﬁndla@ 0AmTAOR Bidbse3MBetion and to

Wél@'ﬁb Genetics, 2005, 37, 19-24). For
pro Tfﬁhh@%aﬁplgner‘#é%of the P13K pathway that are

rrut maej is novdedifseteetdle dwidonoe IHdMERS that J&h@ﬁva@@ fubMidabd \oF
h factor receptors an

mT% %‘itlflfhoagiilg %{ﬁéﬂ?ﬁ'}*w}/aw Beaieatty a@witqdnn e#nger GKivamm and
Savieks, Naflrd R b AT b 900252 OIS BB AR 2 &P ASIIT M Harure

proliferation may afso
Re\ﬂ@‘@?]@ﬁﬁqenérooﬁrfﬂdﬂﬁéHBallnoknedtlal meﬂura‘ @EI&ttllcQ,QOOS 37, 19-24). For

exa%&% r%tg@? r\lsy(ff t@?} ﬁ WP Eﬁlé B gt h%ﬁ Iln?qlﬁfc 1%@%@%% hlﬁfggrf ttuglrours
Inad hovby I
e e efins B ROLEN (RIP LR AiMAS kBB ARR andor

OVeLSXpeasipR ﬁéﬂ%ﬂi@iAé&ed to partially control VEGF
f f f
ry poAr ot PR ey 5 e B Ol ES TR svodee
depirileatupoarmBOR sﬁ?@iallltﬂga rErlotleDglycell P Feratidn 157%1%9469 vascular
fore ur an iogenesis may depend on miOR
end%tl]lﬁ]éag é:eﬁ Ig@qygtrx IRger GV E,g@cqﬁa};@n of Tl lfﬁk‘p@b?cﬂl $lgnbjhngj
pat%t(tﬁﬁée? EQberVB %nﬁﬁ/ oft H%#fggﬁ%l? P&T?b%%ei | 4, 13-

hr oug VEGE st i atron o
Moqumn m@% kinnseasighadlimpvis believed topagtialRl Sdhtrdk N‘E@f(!?nthesm through

ol B TR B L0 R TSR ciobr ekl e) Hukion cbel.
Molecular and Cellular Biology, 2002, 22, 7004-7014). Therefore, tumour angiogenesis
may depend on mTOR kinase signalling in two ways, through hypoxia-induced synthesis
of VEGF by tumour and stromal cells, and through VEGF stimulation of endothelial
proliferation and survival through PI3K-Akt-mTOR signalling.

These findings suggest that pharmacological inhibitors of mTOR kinase should be

of therapeutic value for treatment of the various forms of cancer comprising solid tumours
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of therapeutic value for treatnent of the various

forms of cancer conprising solid tunours WO
wWQRB7/0888882 PCT/ GB2007/ 000037 -3 such as carPCTIGBa®?7/000037

and sarcomas and the | eukaernias and | ynphoid

mal i gnancies. In particul ar73-inhi bitors of nTOR

ki nase shoul d be of therapeutic value for treatnent

of, for example, cancer of the breast, col orectum
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t est |
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f IR
ol ARSI PG U Bt
ovariepaaciess, eskindmstee thjflta)ﬁc}j ey, Kd:rgﬁé@d?hﬂ%as (eju@d Bplhﬁkdeﬁliasan
ra ma syndrones. Recent studi es have
(mglﬁg\ﬂé ‘L}cil'{a ﬁ&ht%uﬁ‘blﬁ%l"s%@f)%%ﬂ lymphosmast ei ns such as
TSClp adtitfeh toRlE t %gqﬁeﬂe i 0% dohc6 At LA oTES ase!t(%la%s arole in

signalling. Loss O ese tunour suppressor
an pgayiel hamagtomargyedmindsa Recend mdies havd shons thst tlae tue s Isﬁippressor

T d Bl
T T R
Lo%ﬁ%ﬂése tlﬁiddilﬂrsaﬁjﬁ%s%t bivtdns RedsABlairg FH% rﬁ%hﬁ cﬁﬂgns asa

o dysregul ation of nTOR ki nase include Peutz-
resgl)v ﬁﬁ?lé}‘?éeq RIOR kioaseegnadiings(dse andiBlenis, Seminars in Cell and

i e T NG ST (T

to dS{si”@ulaaoﬁ of hFOR kinaskinckte Réutz-JoiHet §nERME (PFS), CBMen disease,

Patients with these syndrones

37, 19-2
Ba%?%gt‘laﬁ vplcaba yndenres GIRESDnPigteus simadromeak barmitte-Duclos
diséd48Bmd ?ul‘)éi‘ous'@lﬂlér?gig ?TW% R fhuy tG'e%e i SZ@S{ 37, 19-24).

revealed a role ase’in o her
Pat{emtssvignthese Sodidmgvhenctefxtpatly dSailop besmgmheifhﬁt@mwsi tGmours in
mugfai%et s, 2004, 8, 551-564). Rapanycin has been
&) ﬂ???ated to be a potent imunosuppressant by

I NhREdeht §10diadThd@eBvdalduLRL fopfrﬁIOIi ﬁ%ﬁ&% ARl dlsebl! (Baston &
B cells and antibody production (

Hoyghiers FRasit Spiran o erapelitiogarz29 804, 35 S 5 864yl Rapanycin has
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o AR 18R R Bl RS e
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é@gog%s that is the control of undesired
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treat ment of vasculature di Sease Fice
Inh@ntgc}narfdhe]bmasr%dctmfty METEIRmay 236 Be I$ullif i8e Bré8tion of

nalogue everol i mus, can
restbl D] RACS SRR o) LRI BB nelhth Al i hograplatue in
respse/ RIBSHIRANENON of stents in the treatment of vasculature disease (Morice et al.,
New England Journal of Medicine, 2002, 346, 1773-1 780). Furthermore, the Rapamycin

analogue, everolimus, can reduce the severity and incidence of cardiac allograft
vasculopathy
(Eisen ef al., New England Journal of Medicine, 2003, 349, 847-85 8). Elevated mTOR

kinase activity has been associated with cardiac hypertrophy, which is of clinical
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(Eisen et al., New England Journal of Medicine, 2003,
349, 847-858). Elevated mlfTOR kinase activity has been
was®ooswsrd wth cardi ac hypertrophy, which i sSP@f/GB2007/000037
clinical WO 2007/080382 PCT/ GB2007/ 000037 -4
i mportance as a major risk fdtor for heart failure
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22,267). Class III PI3K enzymes phosphorylate PI alone. In contrast, Class I PI3K
enzymes phosphorylate both PI and PI 4-phosphate [PI(4)P]. Class I PI3K enzymes
phosphorylate PI, PI(4)P and PI 4,5-bisphosphate [PI(4,5)P,], although only PI(4,5)P; is

believed to be the physiological cellular substrate. Phosphorylation of PI(4,5)P, produces

the lipid second messenger PI(3,4,5)P;. More distantly related members of the lipid kinase
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30 phosphorylate PI, PI(4)P and Pl 4, 5-bi sphosphate

[PI(4,5)P2], although only PI(4,5)P2 is believed to
wheoorigo3ghysi ol ogi cal cel lul ar substrate. PCT/GB2007/000037
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contributes to tumourigenic events that occur upstream in signalling pathways, for example

by way of ligand-dependent or ligand-independent activation of receptor tyrosine kinases,
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in medipting angiogepiosvaniyiio getvitlel bhadis s resporsh taprovin@ogeAli filctors

t rioscler. Thr . Vase. Bjol 2004, 24,

sucigy Mg (ARG &F A G rioshph ATl L Blo et 0s SN AlD). As

Clds§ I PO ki ' O ¢ iPEk; ey ini
B A LGN i oMY and BRREbn et Opinion

Inviepfig. Birisy, 208hddl & 19), 8316 entsives mpitorscshoblemeévide thempeutic

el bi-tian. of r_gell invasion and tast.asi §. |
berl b BB, or B cof i BT s, TR SRR e ik
endymes péayr agiipaitaeitorfin (e SEa@] dSinERHe deRYEdMEEtRGRS Pro-

t unpur | g? i C Ef_fects of inflammatory cells (Coussens
tumpieopic iy eris of idlanymasory cebe(Capssrns gad WerbsNathes 2002, 420, 860-
86Hi ndi ngs suggest that pharnacol ogi cal inhibitors of

ass | P13K enzynes w | be of therapeutic value for
t heThesedindings sofgestthhtopharicobapseas inhilsitorsbNQlask If PI8KEizymes

wil 5, BF thefeali wEu o7 B BecmA e i G cashe idipgifforent forms
of the kg Feaided cbﬂiﬁﬁﬁfl’?g %ifgﬁmngﬂﬁ%ﬁbl?és carBnARhL AfiUhRomas and

inhibitors of Cass |
the leukaemias and lymphoid malignancies. In particular, inhibitors of Class I PI3K

enzymes should be of therapeutic value for treatment of, for example, cancer of the breast,
colorectum, lung (including small cell lung cancer, non-small cell lung cancer and
bronchioalveolar cancer) and prostate, and of cancer of the bile duct, bone, bladder, head

and neck, kidney, liver, gastrointestinal tissue, oesophagus, ovary, pancreas, skin, testes,
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enzynmes shoul d be of therapeutic value for treatnent

of, for exanple, cancer of the breast, 30 col orectum
wo evg/oga3sz| udi ng snmall cell 1ung cancer, non- sPEl/lGBe@7/000037

| ung cancer and Dbronchi oal veol ar cancer) and

prostate, and of cancer of tfe bile duct, bone,

bl adder, head and neck, kidney, |iver,

gastr0|ntest|nal ti ssue, oesophagus, ovary, pancreas,
thyykidy ptetuss eargix an@xmwm@sma&aaﬁira/smzn@mgmnnaﬁd CML), multiple

rus, cervix and vulva, and of |eukaem as

ut
b RO ERS "), il i bl € nyel oma and
| yrrmgma%he aa§§<}b Pﬁ3kelgcﬁ§§teél By tB%gjﬁ 5§w§s°ﬁ1lla?{§tc%91ot}’1¥trated in

as was final denonstra mce
mité lacleung y]nEE*enthIeS Thne,uieums]irhﬂls andntcropbagRiiadesd ﬁ*@xﬁlP\Iﬁdy-

éir:om Pl 3?& e% icient _animals failed to produce
deppient apisyipfailed tp prgslype BL(3.4.5903 inuesponssrovtinmlagianivgthsvarious
chﬁrﬂﬂﬁt{ilg’tgc?s?ﬁo Vﬁnccéé BSIANS §6-8 Y8 rﬁ\ﬁ?ﬂ[’o%ﬁt%ﬁl% Efg? wieldal s%ﬂ%lnlrég through

ereas signalfingt el n tyr
préteimdgosioe lplaselcogdabteoesons to Claas i H’I&IG?ImBiﬁSnmaS(thﬁHa@‘tal

S8l Forasy, O SEBE 1 0P 8T Bt 0
Sa§€k$ 8kl SkicAbe ZO@C Q@“V(E%%Ofb’ém ﬁ)&gf Werm&fé"’ﬁ(%%?ﬁ%-medlated

Fur t her nor e, medi ated 10 phosphor I'on
phosphPHBatisa rP:KB was noiahmatekiwytthess S TGTCRghdgan 88 Kyanull cells.

[ ] I ] k h I
Tag"ﬂel%égtﬂ?ﬁf@gfgftﬂétdem;?wfag%é@ A s 9 gt bt ppoiaiecells
{sShe solfé ?ﬁ_ll( iséfdrﬁlxechétqé Qctgfgr%ﬁ bk%ﬂi@ﬁmnt \g% When murine bone

ac I vat ed In vivo muri ne

AW~ dm@drneue@blﬁslahd @ptiioh&al aRdrdphigdsaRa bvildag pORRERISK Y mice
fromw. | d-type and PI3K7-1- mce were tested in
wegs teptsd inifadh gediceds hut pscomplefly Alaogatadmsefatraence in chemotaxis

X

LTRSS 1o DRI ke O PR SRR o

IL i8drivien lrleutropinﬁl infiltrafion inty Gssuee(}ﬂlrsnh et bi.j Sdliérct r 200 0287(5455),
Hirsch et al S¢i ence, 2000 287(5455) ,

i ues
10&%—1@5 & shgeesfdhat Pé%}g}é dnvolyeskin ﬁipq:,]p@h figding process rather
thdnrﬁ{ %evg%ﬂellaﬁoﬁ be g@@ﬁéﬁuﬁl ﬁg&ﬂl% o@iﬁg;’:‘ ?s fﬂlﬁg@rrpllg%{}ﬂ)ﬂ a‘)gﬁ not

he geherati on ani ca orc or not
unparudormahlghait lad{edV]SHSK’ﬂ (Iﬂannhgﬁnav bEProd. N4l Asad. baSciences of
| acked Pl 3K7 g ]% ., Proc. Nat. Acad. of '
U. %é AP08s9%$), 3 %8‘5 ata 112149@12 PIY§( B) respipi@yaliseagepaghology came

iR 0 RO LS 00 B 53 et one
infilaticoindalcti R RNl g hils n&u;ai%do &8 Turigthiu 'rxf [ Rih @pgand

activation of neutrophils le to acute Tung injury

Impyvigeleget208lL, 167(11), 66fiudlol Tdgfact 2113?@ _a],thdl&h(P_IIil)(y a6 gily 8){pressed in
ot et 106" Sep Hog b Plete Wi e DrRIENT 4P i o that PI3Ky-ul
mlg@ﬁgma%[éodrﬁ%ﬁﬂe althet Hﬁglfe@ﬁ:& i P RPsSH M ! o?élﬁ%(%ﬁg target.

are viable and fertil urther 1nmp |cates t
Work ofithr Imoskowt n]not elso esthbltshedythnoPIG&Ly .is ad\ésskntisl bmplifier of mast cell

actBEER (LA 1 BB o000 6. TchT Vot i on
(Lafrfag, %&‘dcﬁﬁo@{o tumlotFbEHebY, th& @ Qe viddied that ¢4z # P enzymes

play arole in other diseases (Wymann e al., Trends in Pharmacological Science, 2003, 24,

366-376). Both Class Ia PI3K enzymes and the single Class Ib enzyme have important

roles in cells of the immune system (Koyasu, Nature Immunology, 2003, 4, 313-319) and
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Thus, in addition to tunourigenesis, there is evidence
that Cass | P13K enzynes play a role in other
waele@easmss2 (Wnmann et al., Trends in Pharnacol optmaB2007/000037
Sci ence, 2003, 24, 30 366-376). Both Class |la P13K
enzymes and the single O ass- -8-b enzyme have i nportant
roles in cells of the i mune system (Koyasu, Nature
I mmunol ogy, 2003, 4, 313-319) and WO 2007/ 080382
thmmmz@lmeramu@ B gets Srtihflsnmhatoyy zndealletgic apkiestions. Recent reports

dep RS (eb i ERRHE ALt and R<ErAte Eishls b e atppusted
1111&’41?11'6)(‘[0@5”%1&3 e{lfék{gﬁc ?é’s oﬂée@?)xl‘? et AUNRY, eZO@tﬁlt @ﬂld%lﬁsj 1007-11).
| amat ory and af [ ergi'c responses (

IlﬂNhttlswl@f PRIO %, alﬂ&ls@ﬁﬂ 1d )rgeat rofioveddular dllseha;ebwm amun-nﬁianﬁ’ﬂﬁ&y
car di ovascul.ar e via

ot Bt Ao et e o e abieciies (RrBeel gl irentn s lrigrasculr

MEdEidEFD0BYIBE Y069 1§ Prasadinihites fCTzEs@‘N"%K@
Car di ovascul ar l\/b)gl ci ne, %) 3 13, 206-2 nﬁymeTShaﬁe expected to

bejoh el itbihe pegvedtiesand trmmmeﬁawté@ vatiety emscasmntaddltioa to
cafder value in the prevention and treatnent of a w de
Vari ety of diseases in addition to cancer. Several

co mum&dmdmihabinhlbﬁl BEKs &ﬁtﬁ%}?gﬁﬁﬁﬂ@hh@ﬂol (105 kinQde-related

.(PI%R inase-related .10 kinase ( Ks) have been
kinage [RIPKKehhavie heen, ienBlionb inckeding yormanminand the qustdetin derivative
t nab
L, e e o e RS SR SRRtoR AT AR) Prorcics
ovki otherdsndsed butliksy Ihelc potpudyemd Wisptay 1dils pdlestivity twitten the PI3K
‘%@J ectivity within the P13K famlies. Accordingly, it
¥fd be desirable to provide further effective nTOR
an d/Achmla}r%Iﬁr il wonld e RiekiplbFe tfo?ﬁoﬂécefdrfﬁef B§ediivE %ﬁl@tan@/t)r PI3K
cancer, I'ammat ory or obstructive airways di sea
inhibitere éormse uvahhd ﬁm&@mﬂbﬁcrandevrsmﬂsmmatwmpbb$trtr¢0ve alrways diseases,
tives and P13K i nhibitors are known

1mBX1rnF ﬁ]{acaggltovascilhf glrsﬁaof‘F? ‘onal Patent Application WO

200M 6B 6 HirssilRs esricaiRe HRIBIKNRhibiBASSEe §ﬁ0\5’13r #he art.
enzyne i nhi bi tor%éactlw té/vand are useful in the

t r eARtREAtOnRs Péfﬁ pplicpHen Q@O%ﬁ%@ﬁdlsscmses qrrylbcamdmdaat

po%@?sflgrgf(fee{no 1C g%‘pou g ath ?%dllg]s%ydl rlrglcshg r% %tsm \Péﬁ’f cancer. These

compoimds emylanﬁm)-talnd |hbtewayylamirrm05ub§ﬁtdted thﬁﬁdlﬁé&)/{vﬁm [Aetfer from
h substi t enft E These substi t ents are not equival ent to
% GPEROREAS oI Riesen dntcation With gespre de Hhelr aylaprnqyqnd

heﬂefﬂ&iﬁbﬂlﬁfo%u@uuﬁ&%( ’ﬂ{étsé gﬁﬁsﬁtu*éﬁtg b ndt R %leeﬁtr BahdeRR! of

cancer are also disclosed I n European Patent
Subipmemﬁaitf |ﬂm19r§¢_SGZVﬁlV€1$8mM”InblbltmE of PEY6 activatly useful in the treatment of

C&%CEIé Ire giso@f)ﬁ ﬁ IEJOE%%I% gé”?)g(lgaglto%g? %’)7?‘/’% : OILlI’lrE]BrdltSlOl‘lS 4-
maﬂg{dlmatsumﬁuta@ elcefclﬁmm&@hﬂyn Soripamtls fnihed qh{ﬂaﬁalﬁle' dnd pyrido[3,2-

het er oaryl conpounds but ~not nonocyclic Eyr i mdine
dlpysinpigine domeatives and 4-morpholino-substituted tricyclic heteroaryl compounds but

not monocyclic pyrimidine derivatives.

A number of compounds such as 4-morpholin-4-yl-6-(phenylsulfonylmethyl)-2-
pyridin-4-yl-pyrimidine and 4-{6-[(phenylsulfonyl)methyl]-2-pyridin-2-ylpyrimidin-4-
yl}morpholine have been registered in the Chemical Abstracts database but no utility has
been indicated and there is no suggestion that these compounds have mTOR and/or PI3K

inhibitory activity or useful therapeutic properties.
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A nunber of conpounds such as

4- nor phol i n-4-yl - 6- (phenyl sul f onyl net hyl ) - 2-
W@007/4803821- vl - pyri m di ne and PCT/GB2007/000037

4-{6-[ (phenyl sul fonyl)nethyl]-2-pyridin-2-yl pyrimdin-

4- 30 yl }norpholine have beef-registered in the

Chem cal Abstracts database but no utility has been

i ndicated and there is no suggestion that these

comporprdinghave hawOR wddhacedia knorpindiinbipydmidiae denvdtives,

. or.useful ther utic properties. WO 7/ 080382 .

inc e thoREF DEt505 Fhow o BaPB S PREFSS ShE sabents Arapeise.

WigRiuk YiishidEoBRObiRPLPeboidANSnERAAY 3t is WeBeved thft B Bipeutic
sonme previously known conpounds possess usef ul

usefilaesspd the derpyplbyrsris deséved it Hsirtinkibiéryragtivity agnidsomTOR kinase

thearet] constraints,.it,is.believed,that the
anife SOERT ok PRI SRR GUL ok E1asR T S g a8t e SR
endyingd)) Beeduse kighdlbng patnw%% h¥dihiéd BY IIBBKMAPBRGINABE Rive a
and/ or one or nore P13K enzyne (such as the Cass |la
cergdi) W}@ inygh ayraberoh gel@@ggsqu)1ncbﬁm)grm91_1fe3élga aga@survival, and because
' ' . ' he Pl nIOR fam|lies

a9 b BCRBINAYS P ! 5 BUF ST (B0
and oihbtidiseagespitad éxfpectad itte tlerdérivbiives wll be dRgageatedl5auseful. In

ereqgul.ation of these pathways is a causative factor )
Pa‘%ﬁu‘ag\xﬁ ' sxgeﬁ@gtth%} S feryghss Wilrhaae anti-gralifeseties and/or apoptotic
prc{?&bﬁi‘é@%@ﬁoh théank $hef H{E? iﬁq)etlﬂé‘%l Ge gr@étf:ﬁﬁ@ﬁt' o\fﬁﬁom‘ellaltivg fisease

herapeutically useful. In 10 particular, 1t 1S
suckngs seneed Thaconpremdeot thatpieses: imvdntiohaag also be useful in inhibiting
e R P R e e e S
sudbl=8linfl@iBhtoMeditias&asBstrue e aifRaysdhetles, iMRuTRANMGR

of the present invention may al'so be useful in

carfipnpssidar digeasehe uncontrol | ed cel lular proliferation

whi | I i non-.mal i gnant di seases,.sych
o FApRats T o SILALAOHE iR ROE Py PR sty
actiliity e@siast, mTORWKieasd bsehs esmpountbmEpuiled Pys3ssE Poddnt inhibitory
di.seases. General| t he conpounds of the present
AC VALY Q8RN P 05 %%Pé& ey e Fiahi 9 dhe Clagchaiopryme and{piie Class Ib
ki nase but the conpound may al so possess potent
'nhibitory activity against one or nore P13K enzyne
( subhacasrdahe Witlasse dspectnd yiveprasedt mvertiva, tBegsis pkdvided a

enz ~ 20.1n accordance with one aspect of the
Cmﬂ@%%@%%ﬁWﬂU@%a}on, there is provided a conpound of

formula (I) (R3)m (01~_IN Q. YY2 Ri

Y

N

e
R! \X)I\N//KRz

formula (I)
or a salt, ester or prodrug thereof; wherein
misO0,1,2,3or4,;
X is a linker group selected from -CR*=CR’-, -CR4=CR5CR6R7-, -CR*R'CR’=CR*-, -C=C-

3
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\X N~ R2 formula (I) or a salt, ester or prodrug
t hereof; wherein 25 mis 0, 1, 2, 3 or 4, Xis a
WO povR©80382 oup sel ected from - CRA=CR5-, - CR4=CRBCRE6BZ007/000037
- CR6R7CR5=CR4-, -C=C WD 2007/ 080382 PCT/ GB2007/ 000037
-10 - C=CCR6R7-, -CR6R7C=C-, =IR4CR6R7-, - OCR6R7-,
-SCR6R7-, -S(0O) CR6R7-, -S(0 2CR6R7-, -C(0O NRACRG6R7-,
- NR4 )CR6R7- -NR4C( O NR5CR6R7- - NR4S(O)2CR6R7-
-C=ECB RNRARAT=C -, -SRY, ocmém QscR RNRWRHS

S IR R R R R SR G Ring vz
6147 4 6 7

B R A A SR AL i seiis R

-S@nNchmﬁy-NB S(O)al kyl , heter ocycl yl and het er ocycl yl C

VA SH e YR PR AL RSt S e

Crbitro, R9, -OR9, -SR9, -SOR9, -SO02R9, 10 - COR9
- C02R9, - CONR9R10, - NRORLO, NRICORLO, - NR CO2R O,
R' ismetuRRelyRted from\RoatiobNFaBkeaylafidsNRISH ZRbOCy iR, tarbacyclylC,.

ARGPYRREL 61 S LA ERESLIN o F PSS! eoRO o by one
or aRee QIbsTEst gﬁudqmeudcwarﬁorﬁ mmpcyaﬁaeme dehtOR’ S8RE csgw -SO,R’,
055%?@0 R ﬁdﬁﬁ%‘bzﬁwg fmf\fi@@aﬁ’ -Nc{?@ -NR?\G.E@NR“’R”
NREFOCON mﬁlf’- ﬁ@@@g@x’a’_M6 each R3, when present, is

ecte

N ndepen ently se from hal o, cyano, nitro, R13

RZiORER D selSBted froﬁm&alkyﬁm%ﬁyclymtere@gﬂ?ﬁnch group is
R 3R14, NR C02R14 and
opfiqgal’s §6§%§%€d bporecishererabaeet ﬂ&é@éﬁ#@ﬁmeyﬂw@l@@t@@ from halo,
cydHo, Qmﬁal kyl; or Rl and R4 together with the atom or

gtoms t \M’]I ch ar e attzlalched forma 5- to 10-
RiefRY Rcar%RyHSQzRor, -GORE, COR T cOONR 'RHeNRHRE, 2

Rl izn 0 %, optionally replaced with N,
g C%) %I&P%l? ﬁoﬁbﬁ\?% optionally substituted by one
eacl Rﬁnmem BeHest, istlﬁ@dpten@arnﬂ Relesel %heﬁalé rdgrmuh afitfo, -R¥PANOR Y,
ni;tro 1!;1ydr gal k Cl oal x

SISS) SGIR “§PIed; @Qﬂéoxgr 2Ry e rORYB] o ’31'1"9 WR&COR“‘
_Nﬁy@'(pkyqndﬁﬁlﬁ(@@/ﬁ{mgl_6al koxyCl_6al kyI Cl_

R* and R® are independently hydrogen or C,alkyl;

or R' and R* together with the atom or atoms to which they are attached form a 5- to 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;.salkyl, C}.¢alkoxy, haloC,.
salkyl, haloCy.¢alkoxy, hydroxyC,.salkyl, hydroxyCi.salkoxy, C;salkoxyCisalkyl, Ci.
salkoxyCy.alkoxy, amino, Ci.salkylamino, bis(Ci.salkyl)amino, aminoC;alkyl, (Ci.
salkyl)aminoC;.galkyl, bis(C,_salkyl)aminoCsalkyl, cyanoC.salkyl, C\.¢alkylsulfonyl, C;.
salkylsulfonylamino, Cysalkylsulfonyl(C.calkyl)amino, sulfamoyl, C;.¢alkylsulfamoyl,
bis(C,.alkyl)sulfamoyl, C;.salkanoylamino, Ci¢alkanoyl(Csalkylamino, carbamoyl, C;.
salkylcarbamoyl and bis(C.¢alkyl)carbamoyl;

R® and R’ are independently selected from hydrogen, halo, cyano, nitro and Csalkyl;

R? is selected from hydrogen, halo, cyano and C.salkyl;
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6al koxyd _6al koxy, am no, Cl.6al kyl am no,
bi s(Cl1_6al kyl ) am no, am noCl_6al kyl, (Cl_
w®@200r98088211 noCl _6al kyl , bi s(Cl_6al kyl ) am noCl_Beil/&kBkq07/000037
cyanoCl_6al kyl , C1. 6al kyl sul fonyl, Cl_
6al kyl sul f onyl ani no, -11-
Cl. 6al kyl sul fonyl (C1_6al kyl ) am no, sul f anoyl,
,Cl1 qu) kyl sul famoyl, bi s(Cl_6al kyl ) sul f anoyl ,
R'erd &l wigrinddpandandly hgdrogen remgiplp Glledad Ky Gndatky], carbocyelyl,

I 1, .30 6al.kyl.carba an . . .
o< B Lr AP et SRR iismsenmdnepgonatly
sulsstiheed Bohd ObiedubgRiient Efﬂu?s &AL o Hald ¢4, nitro, hydroxy,
Cl.6al kyl; R8 is selected from hydrogen, hal o, cyano

Cielylce -5k halp@r-adiot/ asua salkpor/hesatg 71.e0i0 3w drexlyC).salkoxy,

ol R ;gﬁ?yg ﬁélﬁggﬁﬁgﬁ%‘%yg%@g%@ CgikyRhnird, Bisf Faticyhamino,
ambarhgalkel, YC Qall§@akimoC, heikelr Bﬁ@'&lky@ﬁﬁﬁinqc1_6alk¥l, cyanoCp.galkyl,
y

het erocycl yl C1_6al kyl which group is optionally
Cléajt%lﬁliﬂ%qmadi1@9&@5}%1%?.‘/1%@1@, GQultviltulfenyl(grallyd) amnae seléamoyl,

CLARRIRLR Y0, SR B i,

6alhglil%hmi}12y,@ﬂa£clﬁ?a%dyfll,lkc1-6hwtwvé7ﬁlﬁify5mglfﬁ%(ﬁil.ﬁﬁkyl)carba_moyl;
OX V! a , al koxyCl oxy, am no,
R el RO PR ot ey oIS et o er st kgarbocyelyL

carb CKHMANM ARG lakdf het 1y1C salk ich eroup is opti
b%%c%? 34 x4 )am_g%%c ATy ey sy bafrich group is optionally

sulgstitubed Ry dradrfroeng substituedhptoypbsseléoterlfremihat, cyano, nitro, hydroxy,

iRy BTGP Bl SRR padirfogin, bydroxyCcalkoxy,
C1Elk&8i0s qatkyl, @idlkoxyO, sdiRdK2Bitlof d@:l'-éalﬁﬁbllﬁﬁ‘l()), BRI Qalkyl)amino,

car banpyl, Cl1_6al kyl car barmg-l an )
amgol( calkBla (Gyeelky Heminedyisalkylobi(Ci.sallsl) mninogh galkyl, cyanoC.salkyl,

[ y 1 sel,ected frol
CufIRRARFD C o RN 20800 26, AR RUR: SR Dl FRBAmoyt, €.
salkydtabanyylant bixid, fatkydcabty@byl; C1_6al kyl whi ch group is

HPRuL Qnal | ubstjtuted by one or nore substituent
RGRIL AL and BLTan deBsidkaioty gseer toh selepjest b9 Cr.calkyl,

1 , .
ey AP R Y PO R i oro A ) o group i
opt@mabz sklstiu®ad Byabke/dr, m@t sGbdtiteny Sroubsbdeotsd framihaty, cyano, nitro,

h@ﬁ?&%@{”@%@@ iqégﬁ%l%(%‘%ﬂ??%%%ﬂ@lﬁﬂwd@xycl-salkyl,
hydi‘bﬁ}(@éaﬁ@kyﬂ aﬁ%ﬁ%g‘g}: kkylléalklgy}@l%gﬁmﬁﬁl e{fﬂﬁx@, Ci.salkylamino,

Cl 6al kyl sul fonyl anoyl am no,

bis(€irsglky Ramibips premoSakiiiyl) EvislsyDemino&mealkyl, B5(Cisalkyl)aminoC;.
| i 6alkyl : 4
EPSUSECORTE, MG ECCIMISHRRIL, i,

sallgg)aathe duffanoylCC; Galky]famo B bIICY @kH)sulfamoyl, C . salkanoylamino,
;:@gboc% |yl C1 6al kyl, heterocyclyl and )

Crfamry &Q/ma}lfy nERe-epTbamry ks f1gilkyisatbamoplpand his(Gnealliy))carbamoyl;

| N . o I fuent groups sel ected

P e O B B AT 62l Ry

_Igigl koxy, hal oCl_6al kyl, hal oG _6al koxy,

_hydioxyGle 6al kyl , hydroxyCl_6al koxy,

) aSKkOXYyCl 6al kyl, Ct_6al koxyCl_6al koxy, am no,
kyl am no, bis(Cl_6al kyl)am no, am noC _6al kyl ,

~6al kyl ) am noCl_6al kyl , bis(Cl_6al kyl )am noG _
yl, cg)anoCl_Gal kyl, G _6al kyl sul fonyl ,

.REIJoRSul f onyl am no, Cl_6al kyl sul fonyl (C _
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25 6al kyl )am no, sul fanmoyl, C1.6al kyl sul fanmoyl ,
bi s(C _6al kyl ) sul fanoyl, Cl1_6al kanoyl am no,
w@loeasissnoyl (Cl_6al kyl ) am n, car banoyl , PCT/GB2007/000037
Cl1_6al kyl car banmoyl and bi s(CLl_6al kyl ) car banoyl ;
provi ded that when X is -C(OI®+4, R is not the group
Me RO NHCORLO WO 2007/080382 PCT/ GB2007/ 000037 -12
for use as a nedicanent in the treatnent of
fopuselas f eredidawentlingbea treatmient efqraifdetive disehds. one aspect

of the esent .invention, there is provided a ) i
conpoun 8 rh@) poROLanGE g’l%ﬂue é@eﬁ:%t)erpe pre%pr}t igvepsioghere is provided a

copodnd dffoffdulag))f ormula (1) or a salt, ester or prodrug
tﬁereof; wherein mis 0, 1, 2, 3 or 4, Xis a linker
group sel ected from - CR4=CR5-O<- CR4=CR5CR6R7-,

- CR6R7CR5=CR4-, -C=C 7 10|-C= {-, -CR6R7C-C,

- NRACR6R7-, -OCR6R7-, -S 7- - dﬂCRGR?-,

- S(0) 2CRBR7-, - C( 0O NRACR6R7- N~ NR4C( O) NRECR6RT7- ,

- S( 0 2NRACRBR7-, - C(O) NR4-, NRAC(O) -, - NR4AC(O) NR5-,
-S(O 2NR4- and NR4S(O) 2-; 'y ¢2Y2 are independently
N or CR8 provided that one|[pf 1Y and Y2 is N and the
other is CR8; 15 R Rls. el ected from

Cl1_6al kyl , C2_6al kenyl _6al kynyRz carbocycl yl,

carbocyclyl d _ 6al kyl, heterocyclyl and
het erocycl y1C1_6al kyl , whiahmug@up is optionally

ubst.i.tut ed e or.nmote substituent group sel ected
or RSB ek & Preﬁéﬁgﬁerﬁ?ﬁwg?%, _OR9, -SRI, - SOR9,
m s AR, 3 orLFO0R9, - CO2R9, - CONRORLO, - NROR10, NROCOR 0,
-NROCO2R O, - NROCONRIOR15, - NRIOOOONRIOR1S and .
X isrdsberaoup sdeqed froma Gl oGR -s I REGRICR B, @R BICRIHCR?-, -C=C-
car bocyclyl and heterocyclyl which group is

-C=CCR°R’-, -CR°R’C=C-, -NR*CR’R’-, -OCR’R’-, -SCR°R’-, -S(O)CRR-,
-S(0)%CRR’-, -C(O)NR*CR®R"-, -NR*C(O)NR’CRR’-, -S(0O),NR*CR°R’-, -C(O)NR*-,
-NR*C(0)-, -NR*C(O)NR’-, -S(0),NR*- and -NR*S(0),-;

'Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is
CR%;

R is a group selected from Ciealkyl, Cyealkenyl, Cysalkynyl, carbocyclyl, carbocyclylC.
salkyl, heterocyclyl and heterocyclylC.salkyl, which group is optionally substituted by one
or more substituent group selected from halo, cyano, nitro, R’, -OR9, -SR9, —SOR9, -SOzRg,
-COR’, -CO,R’, -CONR’R", -NR’R'?, -NR’COR?, -NR’CO,R°, -NR°CONR 'R,
-NR’COCONR'’R" and -NR’SO,R";

R? is a group selected from Cisalkyl, carbocyclyl and heterocyclyl which group is
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro,

-R',-OR", -SR", -SOR", -SO,R", -COR"!, -CO,R", -CONR''R"2, .-NR''R"?,
-NR''COR", and -NR''COCONR'R'¢;

each R3, when present, is independently selected from halo, cyano, nitro, -RB , -OR”,
SR, -SOR", -SO,R", -COR", -CO,R", -CONRP®R™, .NR"R™, -NR">*COR",
-NR"CO;R" and -NR"’SO,R",;
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optionally substituted by one or nore substituent
group i ndependently selected fromhal o, cyano, nitro,
wa200788038R", - OR11, -SR 1, -SOR11l, -S2R ', - CORIWGB2007/000037
-C2R11, -CONR11IR, -NRitR, -NR'COR12, and -NR 1
COCONR12R16; 25 each R3, whetl3present, is
i ndependent ly selected fromhalo, cyano, nitro, -R13,
OR13, -SOR13 -SO2R 3, -COR3 -COR" 13 14 13 14
R _’gad:BzL are @Re@ndent@dmﬁl@en orIKlRﬁﬂkj?is COR, -NR13CO2R14

or R P AL B AR G b PR AR OBy i o 10

metibedicbat¥bel SlaedrhRterddyichic ting V@fe% or2 @&tipffﬁg Ee&b&‘ﬁ‘ hohhs is
the%laare attached forma 5- to - nber ed

opeiaiysiiaged voth Ne®@or Sopdiwiich Ilngls\MP@p@aHY substituterd b one or more

s BB sy PRt RS RSty

salRyl( BalsCgatidici f HyeidxydD, QMR?I ﬁ@dl@@;;@lqancbﬁw @%Mkoxf@ﬁgaﬁcyl Ci.
nitro, hydroxy, Cl.6alk 6al koxy,

salksamiysalkprayl 6@1n065114«%:1ky1ammﬁd b@@m wBam}no ammoTJn salkyl, (Ci.

éal@ﬁ?@é§%ﬁg§? %E& 6a%#l%ﬂlh§qy@iyg%br§1¥clc agﬂefl Ci.galkylsulfonyl, C,;.

6a1byls¢l®h_y%hh@ﬂ1)6a]ﬂryl$01f01&§ﬂ(@1cgﬂkxﬁahkml sulfa@@ibyl, C\alkylsulfamoyl,

bls(g@ g{%%l_éa h%ﬁ?ﬂ%ﬁé’uh@ﬂﬁﬁlngg agglkny )%}nﬁc? Icarbamoyl Ci.
6al%ﬂh4&15£r§b’§'lfaﬁﬂlsk@] Seyl)carbam

6gl I cyl sul f onyl (CIL. 6al | O§I )am no, sul fanoyl,
R® @md @alamlg@pehm}ﬂ selecteddieg Gd6gdd, hgdlo) Syund amtry Iand Crgalkyl;

e e N

R9 Qh& RLar6 addepitdeanty Bmgén 0P rR0f sé¥dcted ﬁoﬂnr@eaﬁ% deafbo¥yclyl,

sel ected from hydroge hal o, cyano, nitro and
carpgcysdyleysalkylAptdracys I@ad éqterqcmwmdal&glewhlch graop is pptianally

n hydr.oge
8 0 R O S
CgakyoCy elikoxE heﬁ@(]llkgﬂlkyl hates 1!3@1}(65{35/ lhy oty C,_salkyl, hydroxyC1 salkoxy,
a(j%ero yckﬂlg allc whi ch groFf IS optlon
Cig Rled tysaly 641%9@ %lmq skl a@m@ub@(%@pucw@amo
amﬁr[d@g%glﬁ%lg(cl A Pg%ﬁlmé)gl Eallkl}’ly is lk%%tﬁ%kj(%’a{lkyl cyanoC.galkyl,

Clh‘r}lki&’lwd!;@yl @alsmljfl,sullﬁmyﬂmm@lcﬁ@lldymulfpnyl(c1 -salkylamino, sulfamoyl,

C g f e listTraRids i ke i SIS

11& alnﬁ@'déyd 1kGRh#H¥oyl and b Ikyl)carb 1
- }ED 1 6a| Kyl a@%m 6al kyP’ ancyaisﬁ(o agg?car e

la wderendgntly lotregenioy bt towslectedifram 01 6a1ky1 carbocyclyl

8= skttt il —

subisfitubeal lbgadmwramnre @ubsﬁheﬁagﬂoaps)sdléc@ll frorb &by by @] Mo, hydroxy,

al kyl.c m) [ an
C baﬁg;gcgo (’k% l)_ag%(;@éwi C%alkoxy, hydroxyCi.ealkyl, hydroxyCi.salkoxy,
Ci.galkoxyCy.alkyl, CisalkoxyCi.¢alkoxy, amino, Cy.salkylamino, bis(C.salkyl)amino,

aminoCy.ealkyl, (Cy.¢alkyl)aminoC.salkyl, bis(C.galkyl)aminoCi.salkyl, cyanoC.galkyl,
Cisalkylsulfonyl, Cj.salkanoylamino, Ci.salkanoyl(Cy.salkyl)amino, carbamoyl, C;.
salkylcarbamoyl and bis(C.galkyl)carbamoyl;

R2 R™ R and R'® are independently hydrogen or a group selected from Cy.alkyl,
carbocyclyl, carbocyclylCisalkyl, heterocyclyl and heterocyclylC).salkyl which group is
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R11 and R12 are independently hydrogen or a group
sel ected from Cl -6al kyl, carbocyclyl,

w@ 200080381 yl C1_6al kyl , heterocyclyl and PCT/GB2007/000037
het erocycl yl C1_6al kyl which group is optionally 25
substituted by one or nore stldstituent groups sel ected
from hal o, cyano, nitro, hydroxy, Cl-6alkyl,

Cl. 6al koxy, hal oC1_6al kyl, hal ol _6al koxy,
ophguhllyspbititatad ky one bryiomexspBbtitGertlgooups selected from halo, cyano, nitro,

by B e ot s by P reTosSbos e Garyh

hy@fex}Chall eMan@%tCoalliky! ¢ calkoxyC.calk ino, C.salkylami
yliexychallay) ORI ORI, CyalkoxyCqalkoxy, amino, C.qalkylamino,

bis€q 1-@dnDaming, ovnaCisakyk 4C katoyarinath salkyl, bis(Crealkyl)aminoC,.

3 | 64l i po, e
o Sl RO T A E OB o gy .
salRGaraind, Bl8mare O;J@ﬂﬁg&ﬁl@e&ﬁﬁ}ll%im.%ﬂgjiﬁ%u%m@y]g CQ4fkanoylamino,
sel ected from Cl - 6al kyl car bocrp;l yl,

Crealkarssy(&liyalict)amaingdarbamaybrGoptkylsertamgyl and bis(Ci.ealkyl)carbamoyl

PR o3 T Kt B ERGPERAS o Cutea by one

or M= e substituent groups selected from hal o, cyano,
nitrjo, ydr oxy, Cl.6al kyl, Cl_6al koxy, hal oCl1_6al kyl ,

"ha | koxy, hydroxyCl_6al kyl, hydroxyCl_6al koxy,
C oxyCL_6al kyl, Cl1_6al koxyCl_6al koxy, am no,
ChG8aFkyl am no, bis(Cl. 6al kyl)am no, am noCl_6al kyl
(C 1 6al kyl)am nod _6al kyl, bis(Cl_6al kyl )am noClL 5

6al KHcoRYANoCl_6al kyl, Cf _6al kyl sul f onyl ,
Cl. 6al kyl sul fonyl am no, Cl1_6al kyl sul fonyl (C1_
forGak lay b hesdicamentsiv ltheanr@tinent@l foelifspakise ifsaaxey |
bi s(Cl_6al kyl ) sul fanoyl , Cl. 6al kanoyl am no, )
. CRPRRFEPF] ith gre gggeytd?ﬁ thepreseiyt BeBton. there is provided a
noyl and bi s(Cl. 6al kyl ) car banoyl ;
coﬁ%\%@dﬁ%ﬁ%@g?h\%en Xis -CCONH, R is not the group
Me RO NHCOR10 10 for use medi canent in the
treatment of proliferative/dise SZ 5/ N accordance wth
one aspect of the present ilpvenii ]ﬁ,)mt here is provided

a compound of formula (1) ( . (0) ~-N " y'" ~'y2
RI"X NR2 formula (1) 15 or |Ja salt, ester or prodrug
t hereof; wherein vy
Rl\ )l\ /)\
X N R2

formula (I)
or a salt, ester or prodrug thereof;, wherein
misO0,1,2,3o0r4;
X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R’-, -CR*R’CR*=CR"-,
-C=C-,
-C=CCR°R’-, -CR°R’C=C-, -NR*CR°R’-, -OCR’R’-, -SCR’R-, -S(O)CR’R’-,
-S(0)2CR°R-, -C(O)NR*CRR’-, -NR*C(O)NR’CRR-, -S(0),NR*CR°R-, -C(O)NR*-,
-NR*C(0)-, -NR*C(O)NR’-, -S(0),NR*- and ~NR*S(0),-; |
'Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is
CR%;
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mis 0, 1, 2, 3 or 4; Xis a linker group selected
from - CR4=CR5-, -CR4=CR5CR6R7-, - CR6R7CR5=CR4-,
WO Be@08038LC=CCR6R7-, -CR6R7C=C-, -NRACRER7-, - QBRGEBB2(007/000037
- SCR6R7-, -S(0O CR6R7-, 20 -S(0O 2CR6R7-,
- C( O NRACRBR7-, - NRAC(O) NRSCHGR7-, - S( 0O 2NR4CR6R7-,
-C(ONR4-,  -NRAC(O -, -NRAC(ONR5-, -S(0O) 2NR4- and
- NR4S(O)2- 1Y and Y2 are i ndependent ly N or CR8
R'Gs agravpdelented fome Cofallyyy, canbeyolyl, satioeyndylCnealigtihlesterpsyclyl and

het%% 5&3&12 QH&Y & avqpaggﬁo&m/()% 1199%{/ Q g‘g@é@éﬂyﬁne of mlore substituent

gr@@’d@%t&@'%r@hal@aé}}ﬁﬁb,, niRELEY, ORE LZORANEONRR ', -NR’R'° and —
h,et erocycl yl d _6al kyl, whi ch group is optionally
|»tut ed by one or nore substituent group selected

*@g@g sgrea&x%m&ﬁggﬁf a%ydoﬁ%dg}}egog%cgﬂﬁggg%gm

opfidnadigl skpitituiedbpoay 64 Mbresubstitadie esiihipeidily s8leded fiot halo,
optionally substituted by one or nore substituent

CYYto% Ui ndependent | y sel ected from hal o, cyano, nitro,

_RuR'%RHQ@%HCQ@ﬂI R CRNRAGRIZ! ad}l ﬁi’??y@ NR11COR12

eh present, is In Sel ected from
eRd, winngnesenpiig mdepen&&ﬂ],y sela&ba Jfrond Bale GSRAS, nitro, -R", -OR 3,

cpﬁ?“%ﬁﬁsﬁm 5 Mg oNRCE eI ky | . Rb and R are
R4'aHQW%@§ﬁ%gd1d§ﬁlﬂﬁcﬁ%Bro?@ hygypgen, hal o, cyano,

nitrq and i s Seletted from hydr ogen,
Rhad R mmﬁ@peihddntmsemmdﬂqm R9dmpgeh, Ra, ayamo, nitro and Cy.galkyl;

8l nd tl n or a 2| ected from

R eggﬁ%?ﬁeﬁomé’g%o\éw R oxing BiCueBliEEocycl yi whi ch

R9 QhOR® i 1@dee@dbiltl|y)l‘ly§M)?§ﬁ bt MERAp BYle8BE I8 @PJaﬁ(yl carbocyclyl and
substituent groups ected from hal o, cyano,

hetgragyelyl which, g@@my IOPUQI!BHB ahkssited iy pooar laatd@}dbstlfh%nt @&ups

selg&!a%ﬁ)é%olg(ﬁ%%gr%ﬁ%/ &ﬁltfep ﬂ%ﬁ%%&l (El gﬁ(%i;)tgé?lggx% %a%CﬁFaHléyl haloC,.

calkiixy6 hymkﬁmd@ﬁiﬂﬂﬁ’dmﬁcgalmﬂ 7l ) AKOHYC 62|FH1§31t ag@fﬂ&k&cl -alkoxy,
re enden en or a group selected from

am%lo 6%\1651@ %@@%ﬂﬁypa l%dbmgﬂeﬁ hgt ergcycl yl whi ch

R'UERHR 3¢ ﬁﬂ%b&ﬂ@ﬁtll)y hﬁﬁ'@gcetn'drgt§9%ﬂ)§éﬁé?:% £8m ' eﬁk%l carbocyclyl

substi t uent gr oups sel®ecte cy an
anhieteworyclylCvhigh igkopip, is @itidallk waslltLMai bJ}Cdneﬁeﬁ ke, sulmﬂtu:dﬁt groups

solgGek B B e Pkt G (FR Kok Bitbupatirl. haloC.
salkoxy, hydroxyCi.salkyl, hydroxyCi.alkoxy, Ci¢alkoxyCsalkyl, Ci.salkoxyC.¢alkoxy,
amino,

Cr.salkylamino and bis(C.¢alkyl)amino;

R" and R" are independently hydrogen or a group selected from Cy.salkyl, carbocyclyl
and heterocyclyl which group is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, C,.¢alkyl, Ci.salkoxy, haloC_¢alkyl, haloC;.
salkoxy, hydroxyCj_salkyl, hydroxyC,_salkoxy, Ci.salkoxyCi.salkyl, CysalkoxyCi.salkoxy,
amino,

Cisalkylamino and bis(C.salkyl)amino;

provided that when X is —C(O)NH-, R' is not the group
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Cl_6al kyl am no and bi s(Cl1_6al kyl )am no; 25 R13 and R14

are i ndependently hydrogen or a group selected from
w@heoBmsdsyl , car bocyclyl and heterocyclyl whicPCOGB2®7/000037

is optionally substituted by one or nore substituent

groups selected from hal o, @?ano, nitro, hydroxy,

Cl - 6al kyl, C1_6al koxy, hal oCl_6al kyl, hal oCl_

6al koxy, hydroxyCl_6al kyl, hydroxyCl_6al koxy,

Cl §& kox§C1.6aIkyI, Cl_6al koxyd _6al koxy, am no, 30
.Cl1_gal kyram no and bi s(Cl1_6al kyl )am no; provided that
!@ Is -C(ONH, Rl is not the group WO 2007/ 080382

T/ GB

2007/ 000037 -16- Me RO NHCORL for use as a
medizzanent in the treatnment of proliferative disease.
In .ccordgpce wi t h anot her aspect of the present
i nvBhGOR, there is provided the use of a conpound of
formula (1) O(R3). NIY Y2 R1XNR2 s formula

for(upg as pmedicament, indhg weatwentpf pevliferatibedsedse. wherein mis

oSl ol SRR, 't e e
of 2 SIITRGB DL fornURGRYC=C-, - NRACRER7-, - OCR6RY7-,

- SCR6R7-, -S(O) CR6R7-, -S(0)2CRB6R7-, - C(0O) NRACRGR -,

- NR4C( O) CRBR7-, - NRAC(O) NREERBR7-, - NR4S( O) 2CR6R7-,

-S(Q) 2NRACROR7-, - (O NR4- [ - NRUCHQ) -, - NRAC(O) NR5-,

-S(0) 2NR4- and - NR4S(O) 2-; N m
A

lY YZ

formula (T)
or a salt, ester or prodrug thereof: wherein
mis0,1,2, 3 o0r4;
X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R’-, -CR°R’CR*=CR*,
-C=C-,
-C=CCR°R’-, -CR°R’C=C-, -NR*CR’R’-, -OCR®R"-, -SCR’R’-, -S(O)CRR’-,
-S(0):CR°R’-, -C(O)NR*CR’R’-, -NR*C(0)CR’R’-, -NR*C(O)NR’CRR’-,
-NR*S(0),CRR’-, -S(0),NR*CR°R’-, -C(O)NR*-, -NR*C(O)-, -NR*C(O)NR’-,
-S(0);NR*- and —-NR*S(0),-;
'Y and Y? are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CR® ;
R'isa group selected from Cy.galkyl, Cy.alkenyl, Cagalkynyl, carbocyclyl, carbocyclylC.
salkyl, heterocyclyl and heterocyclylCy.qalkyl, which group is optionally substituted by one
or more substituent group selected from halo, cyano, nitro, -R’, -OR’, -SR®, -SOR’,
-SO,R’, -COR’, -CO,R’, -CONR’R'®, -NRR'?, -NR°COR", -NR’CO,R ",
-NR’CONR'’R", -NR’COCONR'’R" and -NR’SO,R '*;
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15 1Y and Y2 are independently N or CR8 provided that

one of 1Y and Y2 is N and the other is CRB; Rl is a
w@e@opseset ected from Cl_6al kyl, C2_6al kenyl, PCT/GB2007/000037

C2. 6al kynyl , carbocyclyl, carbocyclyld _ 6al kyl,

het er ocycl yl and heterocycl y’r]@i'_GaI kyl, which group is

optionally substituted by one or nore substituent

gr oup selected fromhal o, cyano, nitro, -R9, -OR9,

R7Ismgroupselrgted Zipm Spaatiy], ca(t(gqgclyl mﬂmeroemﬂﬂgﬁdlﬂgroup is

oot s R A 5 RGBSR o b,

cyﬁ(b]’hiﬂZOO?/ 000037 -17 R2 is a gr oup sel ected from
liky carbgeyclyl, and heterocy group,is
op’t nal 4‘%‘1 Lo ¢ O 4 631021%5 @Nﬁs{ ? udRt 'R, -

nglt@gRlzl QH(? d esct ed from hal o, cyan, nitro,
Q@l@ ggddmi -S02R", -COR11, -CO2R11,

lehdﬁ];ﬁesenNth%;%ndentE stﬂ:ﬂa@@%hZhalar@ano nitro, -R", -OR",

BRI when ent
'811?‘ m&é g:qRﬁom rHaN { el?/aaﬁgiwﬂn +MRECaRY,
_NR%@R” an'aR:Ni{BS - SO2R13, CO?13 - CO2R13,

CONR13R14, - NR13h14 NRI 3COR14, -NR 13C02R14 and

R4m3§@mdepdndembdly|§50$n®rm@b§mndentIy hydr ogen or
with the atom

oY Hed T o 1
mefbeRelr @eboege RO etdrécyelic RS MhefeHe! | 2301r 3 H cé;?ét@m% ’1%

or 3 ring carbon atonms is _optionally rep ace
optgor@}ly sepiaredwrithelN. Piond and vdyeh miSqutlsnﬂ:llslt jubsittewd Iby op@er more

B G B B R SRS S 11 T ST e,
sallgd) hatdC;_daldoaglhyGad Ny, }dalk}hyﬁi}'@é‘%@l-éélﬁtbky Gy 6alk?_XYc1 -salkyl, Cy.

droxyCl 6al kox Cl 6al koxyCl 6al kyl
6allg§qy§¢ﬁ§j@xyﬁgmm -kt ﬁ@mochls%lak%ﬁwmﬁ@; aminoCealkyl, (C;.

o SaPEy R T Kb Coafijpuons .

6all@3}aﬂ| la&an(k,ﬂ1,6a1®11861£(bﬂ§/j(lCSJddtlkyiDathmoQ;hlfamoyl Ci.salkylsulfamoyl,

bls@ 6%%p’§ 1@%5‘?%5;@;%%?%’5%@%’)%maH@no)él&(PlfG&Hiﬂ/)ﬁmmO carbamoyl, C;.

I chBd ki Sull b lkyl)BdrB 6al kyl ) sul fanmoyl ,
6361%1 6al kanoyl ammr)]%éa %f £r%)rﬁloyl (C1. 6al kyl )am no,

maﬁwpde];@ggdenﬂg@pkyqed @obah@d)gmkjab cyano, nitro and C;alkyl;

R® RI g?dntf }{%/clr‘&g{rp %mgycyfapg ﬁpﬁg&?aggsgm ﬁgﬂeo cyano,

R’ almd R eaa thdepertaiahdty hydrog%?a dr$1 gelpaated KGN YALPI8Rbocyclyl,

al o nd Cl1_6al k RO and R10 are
carp oS aNen Fefyer s tan heterogr il sdid tiseh grospis optionally

bSimBal o | |

sl RSO o G FORELN o by o
C. @ﬁ(y]l cﬁngdallquy,shalg}{?uatﬂﬂ{yb talb ¢ gxbleoxyt hYﬂTbﬁyCSMEB(gl , hitéidky C, salkoxy,
kox?é 6a?kyel C& eéalkogiga 5aﬁ(oxy, a?ml?lcn) OC1 6r;1|11§yrla?nmo ybls(Clgalkyl)ammo

am1noC1_6alky1, (Crsalkyl)aminoC,_galkyl, bis(C,.¢alkyl)aminoC,.¢alkyl, cyanoC.galkyl,

Ci.salkylsulfonyl, Cyalkylsulfonylamino, Cy.¢alkylsulfonyl(C,alkyl)amino, sulfamoyl,
Ci.¢alkylsulfamoyl, bis(Ci.calkyl)sulfamoyl, C;.salkanoylamino, Cy.salkanoyl(C;.
salkyl)amino, carbamoyl, C,.salkylcarbamoy! and bis(Csalkyl)carbamoyl;

R'" and R” are independently hydrogen or a group selected from Cj_galkyl, carbocyclyl,
carbocyclylCy.galkyl, heterocycly! and heterocyclylC.¢alkyl which group is optionally



25 O -6al kyl, C1_6al koxy, hal oCl_6al kyl ,

hal o0 _6al koxy, hydroxyCl_6al kyl , hydr oxyCI _6al koxy,
wW@06a8isexyCl 6al kyl , Cl. 6alkoxyd _6al koxy, anP@DGB2007/000037

Cl1_6al kyl am no, bls(Cl 6a||cy%)an1no am noCl_6al kyl ,

(C 1. 6al kyl ) am noCl. 6al kyl

bi s(Cl1_6al kyl ) am noCl1_6al kyI cyanoCl_6al kyl ,

Cl_6al kyl sul fonyl, C1 6al kyl sul f onyl am no,
sulgstitged Ry PBeIPT AR s@b:ztxtmt kydups sélecsed Sainftaimyyano, nitro, hydroxy,

GG RE ol 35 ST A g Oty

@ﬂkbﬁyﬁ]}ﬁh],kyl;lc 1Gak&WiGs @ﬁlh@ﬁ@ )éhm"itﬂ ¢, salkylamino, bis(C,. 6alkyl)am1no
bIS C1 6a|ky| carbaqgﬁ @lel and R12 are |ndependent y
l6

1581 6 - lighampn ylehls{(amqik@l)a@mq@malkyl cyanoCjgalkyl,

I d
RGO A R .
6dkﬂ@ﬁb&&6@&&d%ﬁi€ﬁﬁﬂ@&%&&@ﬁ@§F 48 substituted. by one

g S I tyenpt group el ected from hal o, cyano,
mFt Wgé @?@i@ie mﬂ%P rts{srltby gyg TOZCIBRH kFRYD Sﬂ@ﬂt@dromzﬂwlkyl

caﬂ%@&%bglﬁz@ﬂ)@% y%"yp é%%oc?é]‘gk( X@lhgixﬁwgl?%llvﬁfm}/ group is

Opmlaﬁalskbﬂtﬂlﬂtﬁdl by om S‘(Iﬁ‘ﬂle&&bk}tﬂ.@tﬂigrmq»s selagtedfrbih Hadd, leydno, nitro,

Cl | Ky
by Gy T AR ER AT, halgGrstie by Gy aallyl,
hy&bx$a| Jémoi&*' @Péaﬂdox?'@lleaﬁ@l l@lr%ﬁﬂdoﬁy@{;éalkox?/ amino, Cy.¢alkylamino,
C1 6alkanoyI(C1 am no, car
bisgar-gikyda W‘ﬂln%{dalb}’ls(@Lﬁ@ﬁfb’lbym)mﬁlbdkﬂybxs(maﬂiymlnocl

6alf§ér esgd?gg i %f&@ gf Effnnﬁ néh%é.gg&yif 3}/ gmcl)rgo %1 galf) }%gulfonyl(cl

6a1ksdbdman§l,csluj/faﬁbzb al. l@lkylsd]ﬁhﬁfy@ HiK LY. Lall@ﬂﬂ;ulfamoyl C Talkanoylamlno
gﬁj%gOf cl 1}& 6al | cyl which %rou opti ona
Ci i QPHB% cHioamerh Grg §Y10ﬁnbémpylg¢rxdlmﬁcseﬂ11§dicetbamoyl,

I Cl1_6al kyl ,
p“%?ﬂggﬁﬁagﬁ? g%gﬁ%tq IShﬁH@X%%R§allcoxy,
hy diiexy 6a|ky| hydroxyCl_GaIkoxy
\Cl_.alko§yC1 6a|ky| Cl_6al koxyCl_6al koxy, am no,
S 63 I"am no, bls(CL6aIkyI)an1no am noCl_6al kyl ,
kyl ) am noCL_6al kyl , bis(Cl1_6al kyl ) am noCl-
, cyanoCl_6al kyl, Cl1_6al kyl sul fonyl
aIkyIsquonyIan1no Cl_6al kyl sul fonyl (Cl _
6al KHO@RIho, sul fanoyl, O . 6al kyl sul f amoyl ,
bi s(C1_6al kyl ) sul fanoyl, Cl1_6al kanoyl am no, is
in 98 nBabkatoy b{ meﬁmhrhyﬂt)fmseon tleatrdaanent lof prohferatlve disease.
Cl. 6al kyl car banoyl and bi s(Cl_6al kyl ) car banoyl ;
provi ded that when Xis -C(ONH, Rl is not t he group
Me RO NHCORLO in the manufacture of a nedicanment for
use in the treatnent of proliferative di sease. WO
2007/ 080382 PCT/ GB2007/ 000037 -19 In accordance wth
anot her aspect of the present invention, there is
provi ded the use
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of a conpound of formula (1) O(R3). NI Y 11\ Y R
"I-,XIN~ R2 fornmula (I) 5 or a salt, ester or prodrug

W b@resi3g2 wnerein mis 0, 1, 2, 3 or 4; X is BCT/GBR@M/000037
group selected from-CR4=CR5-, -CR4=CR5CR6R -,

-CR6R CR5=CR4-, -C=C, -C=Cd®BR -, -CR6R C=C,
-NR4CR6R -, -OCRBR -, -SCR6R -, -S(0)CR6R -,
-S(0) 2CR6R7-, - C(O) NRACRGR -, - NR4C(O) NR5CR6RT7-,

- S( dn2prurdrReRWith anghey aiRéct, of it priRAC{n@pntion, there is provided the use

- NR - S(LQ) 2NR4- and NR4S(O) 2-; 1Y and Y2 are
Ofiaﬁaélﬁﬁ%%%€0§mmagﬁ CR8 provided that one of 1Y and Y2
is Nand the other is CRS; is a group sel ected

fromCl _6allcyl, C2_6al kenyf, _6al kynyl ,

carbocycl yl, carbocycl ylCl 6 R?).het erocycl yl and

het erocycl y1Cl_6al kyl , whi chvgroup is optionally
substituent group
. -R9, -OR9, -SR9,
ROR10, -NROR O,

substituted by one 15 or nor
sel ected from hal o, cyano,, p
- SOR9, -S02R9, -COR9, -C02
NROCOR 0, -NR CO2R10R! N QR15, -NROOOOONR R 5
and NR SO2R O R2 is a gKoup Nel ecged from ClL_6al kyl
car bocyclyl and heterocyclyl which group is
optional Iy substituted by gag () nore substituent
group i ndependently sel ected from halo, 20 cyano,
or pisgli.cester prprodrugpthareot; gikereiisORT'
- S, M -CO2R',-CONRII R 12 ,-NR11R12 , -NR'
méﬁg?’%%- NR11 COCONR12R16; each R3, when present,
X is2 linkde pengesiettyd SemeCRESCRPQICREICR CRFRAD . CRIR'CR =CR-,
-R13, - 3, SR13, -SOR13 , -SO2R13 , -COR 13 - Q0 R1§7
-C£6-.14=CERIR -1 LRR'C=6-, -N -QGR R, NECRUK -, -S(@3CR°R"-,

- L ‘:JE‘T% 024 6 ' dent Ly, 4
SET ogern ?)Er(éﬁli ar Kyl ;ﬁ%é:(fgélﬁ ggO%Q%QS)zWE&eﬁ T ROfR"

“NRAT(@R20R CPONIRZ, -S(0),NR*- and -NR*S(0),-;

Y and Y2 are independently N or CR® provided that one of 'Y and Y? is N and the other is

CR%; '

R'isa group selected from Cyealkyl, Cy.salkenyl, Cygalkynyl, carbocyclyl, carbocyclylC.
salkyl, heterocyclyl and heterocyclylC,_salkyl, which group is optionally substituted by one
or more substituent group selected from halo, cyano, nitro, -R9, -OR9, -SR9, -SORQ,
-SO,R’, -COR’, -CO,R’, -CONR’R", -NR’R'’, -NR’COR", -NR°CO,R",
-NR’CONR'R", -NR’COCONR'’R"* and -NR’SO,R;

R? is a group selected from Cialkyl, carbocyclyl and heterocyclyl which group is
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro,

-R", -OR", - SR", -SOR"., -SO,R"", -COR"", -CO,R"!, -CONR''R"2, .-NR''R"?,
-NR''COR", and -NR''COCONR*R ¢,

each R®, when present, is independently selected from halo, cyano, nitro, -R'?, -OR3,
-SR", -SOR", -SO,R"”, -COR", -CO,R"?, -CONR" R, -NR"*R", -NR®COR™,
-R”CO,R" and -NR"*SO,R'%;

R* and R® are independently hydrogen or Cy.salkyl;
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-20 or R and R4 together with the atomor atons to
which they are attached forma 5- to 10- nenbered
w@ 200080381 i ¢ or heterocyclic ring wherein 1, 2P@T/GB2007/000037
ring carbon atons is optiona%ply replaced with N, 0 or
S and which ring is optional 4" substituted by one or
nor e substltuent groups selected from hal o, cyano
ra,. ydr oxy .6allcyl, Cl.6al koxy, hal oC

or agtq@lm tH&qﬂé@f‘“@’a g gtop Olh%jia]iné *@,@hlc@éhqyca}p attached' form a5-to 10-
m&ﬁgéreéf &9}0@@} Eef(ﬂete&%%c& b%nga?lg 53& 3 rlggearbon atoms is

6al koxyCl oxy,
opbpsaﬂtylreﬁhb@wythm oor Smichelith Gk Ks_t/bptlo(nﬁlly substituted by one or more
bi s(Cl. 6al kyl ) am noCl. 6al k

| k k I
suE§ ?%1@?8 Fctec@‘f %aha!@, C¥1% B}Wq hy@_quy, Crsalkyl, C1 Gglkoxy, haloC,.

Gal‘ft? E%io%‘y 9&?&' ? C 166a1k|yc§1pf)c1%olx¥(3h6alkoxarr ?h?%l)kqucl alkyl, Cy.
calBoxBal dalkiosy) mn@ﬂmall@laﬂ@m b&z(Ckde))&l)alnﬁmrmyﬂmoCl salkyl, (C-

¢al 1})8%%{%) 16&1@%%@&5&?& al ka h’@a}l y ;ngl)él 6a}kyl 81 alkylsulfonyl, C;.
6a1ntyfsﬁ@énﬁﬁhin@yt?@ y@@%ﬁwcﬁ@u@mﬁn% 3higarhSyeP d&ﬂ&f‘i‘stdlﬁémoyl

sel ected from drogen, cyano, nitro

oI @émwlfam% Sﬁag@‘newm‘ﬁ COWKW&@@MMMMhOWoyl C.
6al§?ﬁa1%la g lflse( agﬁsa}cg %E%ry a: Eslependent |y hydrogen

car bocycl yl

RGC@HL‘R) é:mdlﬁéndéﬂﬂl}ksélecté&ﬁr@h%&lﬁgﬂl HaW] cyano, nitro and C;.galkyl;
deter oc%g yl C1. 6al kyl which group is opt| onal ly 15
Rsl%%l?"?t? rafp hygrogss. slo, wparo andiSedatkybnt groups sel ect ed

of i
L LT M-
cai’bpdyd)dﬁ@lalﬁyi katerocyutylramdheler Gy lyd®ysalkyl which group is optionally
%% 6aIE Cl. 6al k E Cl. 6al koxyCl ng?l koxy, am no,
TogEH Y PGP BOreLIHAIEES SFaRp FARTIRG oM h seands aitiey ydroxy,
C&Qk pd ky E ké%ﬂ@@}ga@%}l kﬁ/eh@C 5alkoxy, gdrox C,. ﬁaq{yl hydroxyC.salkoxy,

bi s C i/ﬂ))am noC " cyan
Clmlke@y%wa&u mlkoxy@x @kbmlaaumﬁ dh;ealhmanmo blS(C1 6a1kyl)am1no

s8] LA Sl ey A b B

1(;ilkﬁahlf@f}@)@135ﬁlk§}13ulf&1ylﬁﬂid@a€9ydll(ﬁémfo@ﬂ(b%mﬁ}@%ﬁﬁ@ sulfamoyl
ar banpyl, Cl1 6al kyl car bal noyl

Cl%ﬁiﬂi‘(ﬂ@&lf%?ﬂyh’l?@aﬂi famrRyh Qm%lkm laamino, Guckelkenetd (il y
B oo USRS, B
Rl oot ymplsssboniin) cogen
ca H@ ?I(g}ély]gqggocxﬁ?xlragg hﬁV&C@ngClgg{l](@hgv Bish p;g};qmp is optionally
Su%lélrﬁg(g( B%l{ﬂ% %{lﬁ%&%ﬁ%ﬁ ngiﬁ}gg&gte@ﬁbﬁl%l’o cyano, nitro, hydroxy,

Clmlkﬁla alk@ly, BabCcaplkyl Gml@éﬂshlkmyﬂ h_yﬁwxlyﬁixya,lkyd;mydnoxycl salkoxy,

le og§[ﬁ§ﬁ%§oﬁ%€ﬁxyﬁ6@gay@é&m 16élkylam1nnoo% 16a yll)ammo
anﬁlhd(ﬁ1Qi1k§ﬁ|(®yda)1@%ﬂﬂ%§§1ﬂ<zp]bis(CF&éﬁ@@%mﬁ@ 1K¥kyl, cyanoC.ealkyl,

6al kyl sul f onyl anoyl am no

Ciaalk Blauméﬂl(ceiicwwlmnpa% sdkangylf Gagligyl)am@io, carbamoyl, C,.
| kyl b l; 30 R13,
6al@ﬁ5¥)@§§l%%g?%ﬂ(ﬁ£%epeggen%/I ;Cﬁ;d?gggn or a group
R'QeR'é,ché dnfl M?raréimcﬁpéﬂdehﬂy hszdm@acwd gﬂoup selected from Ci_galkyl,
ycl y1Cl1 aIk het er oc
ari? )gl ]¥ l\ﬁ}q:mqyc X@@%hqtgrocy&lp@mﬁkylwhlch group is
opﬁ&pﬁlty' shH§t§l§’te@ ¥y Qﬂ@oﬂﬁoﬁ%ﬁstﬁﬂaﬁ Gk dups Qe EPHBS: 198 %%rﬁ)d nitro,

from hal o, cyano,
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WO 2007/ 080382 PCT/ GB2007/ 000037 -21 hydroxy,

C _6al kyl, Cl1_6al koxy, hal oG _6al kyl, hal oCl_6al koxy,
whyarososel 6al kyl , hydroxyd _6al koxy, PCT/GB2007/000037

Cl_6al koxyCl_6al kyI Cl1. 6al koxyCI 6al koxy, ami no,

Cl.6al kyl ami no, bi s(CL. 6al ky#lrani no, am noCl_6al kyl

(Cl 6al kyl ) am noCl_6al kyl, bi s(Cl_6al kyl )am nod _

| kyl, cyanoCl_6al kyl Cl 6al k | sul fony
hYé!lOXBap kgﬂlﬂgfépl%ﬁgl'«pm h@&pC1@4mshﬂlk§’c$mlk@qyyhzmxycsl salkyl,

hyﬁ?diéégi a@gq{éfyF %oixgﬁo g%lkylcé Q)ag ﬁkiga{llgo%&rg%mino Cr.salkylamino,

bid(C,. Gkl mndyd, GEind@hikyl, X@maﬂ@l)aﬁﬂﬁmr&@ﬂﬁbl bis(Cy salkyl)aminoC;.
6al kyl| ca Qam)yl and bi s(Cl_6al ké)car anpy I
ealgybwaa@ 1153& ha@tydsulionyloCopalyisulieny a@lﬁ@tcltehlécy@nlqul(cl

éalyglgﬁﬁmoﬁ]ﬂq@%%ggtdngﬁcyg Jgﬁl a@%%falﬁil)%ﬂ@ggf @{%@ (ier)y amino,
C 1aeld{am@a‘(lﬁheallﬁylbatnnlan,odalnlminc@&ﬂémaﬂ@lcafﬁaﬁmm &5EbIE(C_alkyl)carbamoyl;

i O ded the use of a conmpound of
Pr?‘ﬁﬁ\f?d}ﬁ%t nl?%‘”? ‘F@N@g»ﬂﬁ not le\goup R | .- X N R2
forpgda (1) or a salt, ester or prodrug thereof;
wherlein 35 mis 0, 1, 2, 3 or 4, X is a linker group
xt.edRf rom - CR4=CR5-, - CR4=CR5CR6RT- ,
- (R R5=CR4-, -CC, -C=CCR6R7-, _ CR6R C=C,
ROR -, -OCR6R -, -SCR6R -, -S(0O) CR6R -,
-S(J) 2CR6R -, -C(O NRACR6R -, -NR4C(O) NR5CR6R -,
l_gﬂﬁﬁ@RGR?- -C(ONR4-, -NRAC(O -, -NRAC(O) NR5-,
and NR4S(O) 2-; 20 'Y and Y2 are

in tHRIBRRAAGHL bY a mﬁafcmﬁ;@ﬁt %&gyé %ﬁgﬁ, {Srgbgﬁlaﬁgﬁ '5)9<£li6fg5r§éit@g gisggse.

is N and the ot
f r ofm @cobdinks/ With @aothercaspbatiof tieaprbeaymvyrtich, fetdiglprovided the use
het er o het erocycl yl C1_6al kyl , whi ch group

Ofﬁgogﬁ?ﬁl‘ﬁq#f’?‘ﬂﬁ@t ituted by one or nore substituent
WO 2007/ 080382 PCT/ GB2007/ 00Q937

R
N

e
v AL
X7 ONT g

formula (I)
or a salt, ester or prodrug thereof; wherein
mis0,1,2,3o0r4;
X is a linker group selected from -CR*=CR’-, -CR*=CR’CRR-, -CR°R’CR’=CR*-,
-C=C-, -C=CCRR’-, -CR*R’C=C-, -NR*CR°R’-, -OCRR’-, -SCR’R’-, -S(O)CRR-,
-S(0),CR°R’-, -C(O)NR*CRR’-, -NR*C(O)NR*CR®R-, -S(0),NR*CR°R -, -C(O)NR*-,
-NR*C(0)-, -NR*C(O)NR’-, -8(0),NR*- and -NR*S(0),-:
'Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is
CR? ;
R is a group selected from Ci.salkyl, carbocyclyl, carbocyclylCyalkyl, heterocyclyl and
heterocyclylCy.alkyl, which group is optionally substituted by one or more substituent
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-22 group selected from hal o, cyano, nitro, R9, -OR9,

- COR9, -CONRIOR10, -NRIOR1O and - NROCOR10; R2 is a
w@e@opseset ected from Cl_6al kyl, carbocyclyl aneCT/GB2007/000037

het erocycl yl which group is oqoti onal | y substituted by

one or nore substituent group 4'ndependently sel ected

fromhalo, 5 cyano, nitro, -RI1, -OR', -CORl1

-CONRL1IR12 NR 'R 2 and NR11COR12 egch R3,
gr@%@f‘éwed fr<§n ﬂlﬁ]@e@@ﬁéeﬁmym BO-CORy &@NBI"%\Q, NRIRS and —
N}R“%(g 10, - - COR13, -CONR13Rla, -NR 13R14 and

4 R4 and R5 are i ndependently hydrogen or

R'Gt aGadupyelectd fRn anchlRY], edirbodydlie penBeeabtyclpeheeh 8fbup is

fro hsggro gen, halo, cyang, nitro and Cl 6al kyl ; g
Ol’it@ng& stahted by ona Pl %@@%Wbsh%lp@f groymindengRdently siicteg from halo,
cy@ aieh, RLO are independently hydrogen or a group

se? ect éd from Cl _6al kyl, carbocyclyl and heterocyclyl
-RihFOR! 'grCOR' ;{C(Dme‘ INR“@%@{diNR'édOWZ one or nore

St uent rou sel ecte cyano ni t o,
eaﬁ%ﬁ 1 RS Bk epeéile i@g%ﬂ F%Pg@ﬂ @&HRyllﬂﬁoh?ﬂlgd)RB

C@lﬁabb@m/l?’th AN ChagaNicoRirdr oxy Cl_6al koxy,
| koxyCl 6a| kyl, Cl_6al koxyCl_6al koxy, ami no,

R@m?lagﬁ arsllrmlnpmdeamdhydreg@lorﬁalékﬂﬂb/b, am no;, R11 and R12

s PRl G HraRaPh gl ST spi By

R*i 15 sElBétb@RBH by d ﬁthdléltc?gncbémdcml salldy1;TOr € substi t uent
égl sel ected from hal o, cyano, ~nitro, hydroxy,
IR

i 1nde@§n@1t]g{d;y§irogﬁgpb@;grmwlz}ypted Iﬁlzgpltm@ -sallgd, carbocyclyl and
Cl 6al k
he%%/g?% B RSB b RSIGRBY e RE Vgt eroues
seledted dilokty heeti oyana lm(itr(t; ihg fcky 6@] daildy),ayi sAlktox a1 o) Qalﬁﬂzﬂ haloC I
re i ndependently drogen or a group selected fromC
oK RGO E Iy ol o ALY iy o rlkony.
angg(gl(grggllk ¥ St a°ﬁdl§19(‘€? alﬁ?’%&% o0r nore substituent

roup 5 sel ected 110 cyano, nitro, hydroxy,
R! mncsal‘ kart indeperglahtpkydropal azr@:lggSa;t beléctechfabin @), _salfigl, kavbycyclyl

USRS ST SR by o g ot g

| h
se\%’cgﬁ & )czh?’l‘éa?{jﬂ Qn(ﬁ1 @ﬂr@ 'I}?I?ﬂ{e‘izy g%{ (’]é%ﬂr}{le alé?r%lggx%ﬁlﬁcg _eygk%l ﬁ&loC -

salkoxy, @Q@@yﬁlg@@g{kﬂlydr@e(clmkoxy, CrsalkoxyCigalkyl, Cy. 6a1koxyC1 éalkoxy,

amino,

Ci-salkylamino and bis(Cy.galkyl)amino;

R" and R™ are independently hydrogen or a group selected from Ci.salkyl, carbocyclyl
and heterocyclyl which group is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Cj.salkyl, C.¢alkoxy, haloC.salkyl, haloC;.
salkoxy, hydroxyCi.ealkyl, hydroxyCi.salkoxy, C.salkoxyCi.alkyl, Cy.¢alkoxyCisalkoxy,
‘amino,

Cr.salkylamino and bis(C,.¢alkyl)amino;

provided that when X is —C(O)NH-, R' is not the group



10

20

RO NHCOR10 in the manufacture of a nedi cament for

use in the treatnent of proliferative disease. In
waewonsissre with a further aspect of the preserPtT/GB2007/000037

invention, there is also provided a conpound of

formula (1) O(R3)m N | Y22 RBXNR s formula

(I') or a salt, ester or prodrug thereof; wherein mis

2, 3or 4, Xis alinker group selected from

R5-, - CR4=CR5CR6R7-, -CR6R7CR5=CR4-, -C=C- 10 ,

Rg?, -CR6R7C-C-, - NRACR6R7-, - OCR6R7-,

, -S(O CR6R7-, -S(0)2CR 6R7-, -C(ONR 4CRR 6

4C(O) CR6R7-, -NR 4C(ONRSCRR 6 7 -,

RES(0) 2CRE6R7-, - S( O 2NRACR6R7-, - C( O NR4-,
-NRC(())-,1O-NR4C(O)NR5-,' -(O 2NR4- and -NR4S(O) 2-; 15
1Y NHCOR are i ndependently N or CR8 provided that one
of 'Y and Y2 is N and the other is CR8; RL is a group

in el manégtire ofra Cledgaiient for o mahek‘eeaﬂngnm _pﬁidliﬂemﬁyé disease.
car r OC

a and
ot aF SRS ARy fer tafesnt ﬁw 1P B 4 FIcyS als0 provided a
cogpbetd dffbeaulbyryone or m)re subst i tuent group sel ected

from hal o, cyano, nitro, - - SR9, - SOR9,
-02R9, , 20 -COR9, COZR9 R9R10 - NROR10,

- NROCOR10, - NROCO2R10, CONR - NROOOOONRL1OR15
and NROSO02R10; WO 2007/ 080 2007/ 000037 -24

Be
R! \XJI\N/)\RZ

formula ()
or a salt, ester or prodrug thereof; wherein
mis0,1,2,3o0r4;
X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R-, -CR°R’CR*=CR*-, -C=C-
-C=CCR°R’-, -CR®R"C=C-, -NR*CR’R"-, -OCR’R’-, -SCRR’-, -S(O)CR’R’-,
-S(0)%CR°R’-, -C(O)NR*CR®R’-, -NR*C(0)CR°R’-, -NR*C(O)NR’CRR-,
-NR*S(0),CRR"-, -S(0),NR*CRR’-, -C(O)NR*-, -NR*C(0)-, -NR*C(0)NR’-, -(0),NR*-
and -NR*S(0),-;
'Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is
CR?,
R'isa group selected from Calkyl, Ca.ealkenyl, Cy¢alkynyl, carbocyclyl, carbocyclylC.
salkyl, heterocyclyl and heterocyclylCy.galkyl, which group is optionally substituted by one
or more substituent group selected from halo, cyano, nitro, -R’, -OR®, -SR’®, -SOR’, -O,R’,
-COR’, -CO,R?, -CONRR'?, -NR’R', -NR’COR"’, -NR’CO,R !, -NR’CONR!’RY,
-NR’COCONR'’R"* and NR’SO,R'?,
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R2 is a group selected from Cl_6al kyl, carbocyclyl and

het erocyclyl which group is optionally substituted by
W@n®708038Dr e substituent group i ndependently sBCEGB2@7/000037

fromhalo, cyano, nitro, -RL1, -OR 1, -SR', -SORI, I,

-S02R', -COR11., -CO2R11, -C34R'R12, -NRL1R12, 5

-NR"COR12, and - NR'COCONRL2R16; each R3, when present,

4.8 independent|y selected from halo, cyano, nitro,
R’.irg grouperipgted frpa Crsallgtrenghocy dybmutheteragrld whadegosp is

ot SR e T K g o

cy&b, Gatokyl ; 10 or RL and R4 together with the atom or

to t ich they are attached forma 5- to 10-
‘Rﬂeiﬁlrle‘ Rc\{\gr%@gil@r @RSE'QQRZEO@S)@RL?C‘QQN&“R}WZQFMRHRJ& 2
NRUCHE® NG, Qﬁ#"tﬁbé&)ﬂfﬁzﬁm optionally replaced with N,

0 or' S ’angI iC i

ring is ‘optionally substituted by one
eadr Riyovleen seseat, iig indeyiendernlypsleset érinebialb; @anbalive, -RVA0OR 3, R,

-« B Q. hydr 13 Cl.6akkyl .fpal k hal oCl al kyl ,
SER ’o'%P_z b k@éé =h¢9? x,yéﬁj\ﬁg%&& -,le%é'r“oxly .Céailg,oW?ﬂCOZR”
an@INRHSKYRYCL_6al kyl, C1_ 15 6al koxyC _6al koxy, ami no,

,CL. 6§I kyl am no, bis(CL. 6al kyl)am no, am nod _6al kyl,
R'(aed R’ againdgpepdenthot@iirégenloy ICy.calkyl;

or %‘i%}&%ﬁﬁ%aglgﬁfe% gﬁ@; tﬁg %m(aﬂl(@g({q%’ﬂog\%lﬁglg%yg% eﬁé{ched form a 5- to 10-

coibefel dayd ozt O etedeyRat ' i
"8 eal Kyl o f anoyl . y%i s%ﬂé *‘@‘3‘*&“5?3"23"1?2%%}"’“ atoms 1s

opitanagy rud#es vt NoQ o8 adwetosing Slopsandliy substitnted by one or more

ar bano nd bi s(C
SR e St SRR A2 ey o,
called] ko @(safloan) Inydds:0qh Ralkiahpdroey@naikoRy L€ Qakbly € salkyl, C;.
]:éll. 6%@/%& R8.is sel ected fromhydrogen, halo, cyano
salkoxy Cogdlsfsic prinaRé a# Ky lrenenoa bis(G ralkyy Daaine: Rpinegisdlgdn(Ci.
: u I : 6 I b I
BB SR Sl 08 g DRV lbaitsony, .
salkyd swfooylaclind, €. 68y lsylfomtl{@ hally Darpinossudfanioghal lylkylsulfamoyl,

bisf@%ﬁ{k%@%%fa%é%n r_]ﬁgugca)l{l?y anrlﬁlf)aags E:}nggl?éﬁe%ﬁ%%ir’?oé lcgr%grggyl, Ci-

ealﬁalgeﬁaérﬁ%)i)éndlbﬁ‘k@ - cksphmolyal 0C1_6al koxy,
snydroxyCl_6al kyl , h?/ roxyCl 6al koxy,
R" end Bapleorganendenthyseleced fdm hodigeeh, Balbkapano, mird and C,ealkyl;

8¢ _ami i 1_6al kyl }ami.no, am noCl_6al kyl,
R LA AT 8 L DL
R’ biié RCaré addeypendenily afliroed dod arogy 8efdd SamkVlsalkyl, carbocyclyl,
1_6§,I éylailgrl fonyl, Cl 6al kyl sul fonyl am no, i _
carpacys il kialiylihstreqrelyl ead hefgop sty v salkyll whiglygroup is optionally
BRI R AT Mhbsil fy flygpo.
* Cl_6aIBI§ranoyI1am n)é{,lbsaguféé%gﬁ%? @fﬁy%ﬁgfér alnf’ar}htrﬂ’o}}ydroxy’
Cl_g&kyb,aﬁmyalkox@]l;eﬂiw 1Ig6ylkgfh llhlamﬁ,‘(p_yeilk@sgd hydroxyCl-éalkgl, hydgoxyCll_salkoxy,
I.S(CL 6 yl) car banpyl - R11 and R12 are, i ndependent|y.
. ifRbalariot bl oMt et Elogimiep: BsCrsalkyamino,
amfRCPANA! 50 1,calk§ BERBYS L MFILIOR! Kiky) RBISEO AN
het er o%}sc?dyll6C19gal kylﬂ\ﬁ\nliq?gh g@égp Ilg opti g%\]]gjl S/éy\%%%ll'éalkyl’
Cr-atigtyddoghs 2 iy IsBfoyintioed3 4alkylsulfonyl(Ci.calkyl)amino, sulfamoyl,
Crealkylsulfamoyl, bis(Cysalkyl)sulfamoyl, Ci.salkanoylamino, C;.galkanoyl(C,.
salkyl)amino, carbamoyl, Cialkylcarbamoyl and bis(C.¢alkyl)carbamoyl;
R'" and R are independently hydrogen or a group selected from C)alkyl, carbocyclyl,
carbocyclylCy.salkyl, heterocyclyl and heterocyclylCi.¢alkyl which group is optionally
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20

-25 substituted by one or nore substituent groups
sel ected from hal o, cyano, nitro, hydroxy, Cl1 6alkyl,
w@l06a8138xy, hal oCl _6al kyl, hal oCl_6al koxy, PCT/GB2007/000037
hydr oxyd _6al kyl , hydroxyC1 6al koxy,
Cl_6al koxyCl_6al kyl , Cl1_6al k@RyCl_6al koxy, ami no,
Cl_6al kyl am no, b|s(C1 6al kyl )am no, am noCl_6al kyl
(Cl_6al kyl ) am nod _6al kyl ,
substigetbisan o tonvisnbdituedhioybs sedgeaatoffdm@alo yanosnitro, hydroxy,

Cy @ikﬁa{:ké@%‘g %’ﬂxéaqaﬁw ?’&Lﬂ@ié%l am@é{awvcl edkyl, hydroxyC.salkoxy,
of @eﬂk(k)wcg %ﬁlﬁ?l”@){ kal%}@d? k&, @1% dof Ylll lﬂ%%%y bis (Blélkpflgammo

R16 are i ndepéndenfly rogen o
am@@lde@f[luéﬂl f¢ Oﬁu@a@m%kalk}’lcbllsﬁb@yﬂs:l}@hmmoC1 alkyl, cyanoC1 6a1ky1

}ggggoy %}/ J([C ﬁﬁi{al %,E%ﬂ»lm\c;;(ﬁ ﬁ(@ﬁ%é&lréﬁqgw}n@n%}awoyl C.

GaIB)dbmrbmhcol;tleﬁdfb)/s(@ﬂ&ll@ll)caﬂbélﬁofﬁlu bstituent groups selected

from hal o, _eyano, nitro 0 hydroxy, C1_6alkyl,
RYCR'6 R kand R Tse indepeuterty hydﬁagem@r - agbpsefected from C.galkyl,

A o et gh s

optithaBa bwfgsltlammby onebdn&ﬁ@t slﬁladtﬂgl}éni Qcﬂiﬂugﬁfﬁlaiﬁcg@&i_hﬁg KyHno, nitro,
i s al l cyl )am n

by sy b bR by elogdia wsguﬂomﬁwroxycl Ik,

hyc@éx_}f@ll Kb RY| (fll%ﬁbﬂoi‘j{;@ na kypjﬁll@%k({%él |U6Ll k {rr(l:&e— Ci.salkylamino,

am no, sul farm

bls@ﬁéél D@alnoy hmmﬁlmyyﬂ (Clﬁélkﬁbzluhmb@y ka&lﬂylnlmS(dkﬁalkyl)ammoCl

sl q%ﬁwﬁx%ﬁygﬁfﬁgf& @@ilkﬂwﬁ?ﬁqﬁelar%ﬁbgalkylsulfonﬂ@1
callpiauiiae dulthabylt 0, ﬁh@ypfblst@{ Jm{y‘g)sﬁl@méﬁ @P%lk%noylammo

conpound listed in cl ud ound LI st

CLyGPPBed cHa R ROy Ok batbaos i Brainduarbamoyl

r.dance with g.further aspect

P ro%&letﬁﬁ%at pres eﬁ%ouP%\gfe%O mﬁfr:?c(ﬁ AP ?Ogn%ﬂugg ligted E&}u%?
Compumuﬂdndtbf forrrula(l) O(RB)m ITT" \y2 R \ \ X'\ N
WO 2007/ 080382 PCT/ GB2007/ 000037 - 26-

andd?m‘éldg‘i\%t Wé‘ %rls of (@ Bg ist 1 iteeogroumner ei n
Me

R9

NHCOR™

In accordance with a further aspect of the present invention, there is also provided a

O
Y
N
e
R! \X/kN/)\Rz

formula (I)

compound of formula (I)
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mis 0, 1, 2, 3 or 4; Xis a linker group selected
from - CR4=CR5-, -CR4=CR5CR6R7-, - CR6R7CR5=CR4-,
WO Be@08038LC=CCR6R7-, -CR6R7C=C-, -NRACRER7-, - QBRGEBB2(007/000037
- SCR6R7-, -S(O CR6R7-, 5 -S(0)2CR6R7-, -C(O NRACR6R7-,
- NR4C( O) NRSCR6R7-, - S(0) 2NRACRER7-, - C(O) NR4-,
-NRAC(O) -, -NRAC(O NR5-, -S(O 2NR4- and NR4S(O 2-; 1Y
and Y2 are independently N or CR8 provided that one of
Or&\salamdteiv@r prediNgaheteofhevheterer is CR8; RL is a group
¢§ %})e;d 4om Cl_6al kyl , C2_6al kenyl, C2.6al kynyl
m&s oty Py, carbocyciyl C1__ 10 6al kyl, heterocyclyl
X Rndidkel 86as ¥okudChoRAMRLCRML O -TIOERRE. QPRORRELYR

substi t ut gd by y one or nore Substituent gfoup selec ed’
-CeConCRECE, Rey & R'R G=CrLONR' GR'R - GRER RéRQSCRSCRQrS(O)CRGN

SRR SO RS G BB NGB RSO BNRIGRR -~ -C(ONR -,

NNRCE2RAR CRONTS - & isele om Cl_6al kyl ,
ly car gcyclyl Rg)nd hetsgmgggkclﬁd \?&hli@?lgézjroup is 15
Yawd Yot ingepsndentlyt Ntoe € RS prondedthatmmeef $Vilat iY2ieNtand the other is
cproup i ndependently sel ected fromhal o, cyano, nitro,
-Rll -OR", -SR', -SOR', -SO2R', -COR', -C2R',

%Buﬁl&ecte&'ﬁoﬁql@, 6alkyNFQ2]5%3rﬂ; C?&ﬂ(}fnmal%gw &RbSoyclylC,.

present,” i s I ndependently selected from

6a1]%1|, Beteré’?}éﬂtﬂ anﬁlhﬁ’feﬁ)c}’ckl@u salkgRydich g@ogp 1s mohﬁmﬁtltuted by one

or RSy b ot S R kR R s SR 0K,
-COR&e@@aH&nCD}H\IR?%{d? OtERﬁR@I—IQ?CﬁaR'{QyJN\AI}:”@% Rtl"h aNH’EINRIRY,
-N%Q&ﬁ@ﬁ@ﬁ{ 7 ard NGo8bgtn. Rember ed carbocycl 1o or

2
RGPS SRR Gy SRR AR
opti¢nagly |SBbS¢1p.tt€Cbh§ablhq/OISmb1$tsiubsﬁtmi1t pyoupriedependenkle selected from halo,

c substituent groups selected from halo, cyano, nitro,
YHYaP SRy, c1_6al kyl, C.6al koxy, hal oC, _  6al kyl,

-Rhalore! -§ RFIKLB(VR“TLMZRW@QQH' KYd)lehBL@UNW‘Cﬁ”&NK‘@RV
C[1 6alfl§ xyC, @alq&(/ ? 6al koxyCl_6al koxy, ~amni no,
-NR1 COR 'feynd VR0 COSi QNRTREY| kyI )am no, ani nod _6al kyl ,

endi R BRSO BB et pamslo sypag o, R, -ORC, R,

"SAR! asmg}3smmmﬁyicoz®13 -GONGlI'Y| sk TRy R OOR 4, -NR*CO2R

@1 | gul fonyl (C1. 6al kyl ) am no, sul fanoyl,
anggpN sul farmyl bi S(Cl 6al kyl ) sul f anoyl ,

R“%d,f{a%&"iﬂ ‘ﬁ%y%gg Ean%oaxy%}ﬂla 6al kyl )am no,

carbannyl and
or B sidR? &gbﬂhylf Woh ltltfaatmyllo;r akfns20 i E1BIM3B dre attached form a 5- to 10-

mem%TI/‘e c%r %Z}//c 1%%9 zter(;cychc ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;-salkyl, C.salkoxy, haloC;.
salkyl, haloCy.salkoxy, hydroxyC,_salkyl, hydroxyCi.salkoxy, CisalkoxyCsalkyl, C.
salkoxyCy.salkoxy, amino, Cy.salkylamino, bis(C.alkyl)amino, aminoC.alkyl, (C;.
salkyl)aminoC;.galkyl, bis(Ci.salkyl)aminoCy.salkyl, cyanoC.galkyl, C;.salkylsulfonyl, C;.
salkylsulfonylamino, Ci.salkylsulfonyl(C,salkyl)amino, sulfamoyl, Cr.salkylsulfamoyl,
bis(Ci.calkyl)sulfamoyl, Cy.salkanoylamino, Cy.salkanoyl(C;.galkyl)amino, carbamoyl, C;.
salkylcarbamoyl and bis(C.salkyl)carbamoyl;
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R6 and R7 are independently selected from hydrogen,

hal o, cyano, nitro and Cl _6alkyl; R8 is selected from
whyarogmss, hal o, cyano and Cl_6al kyl; RO and RAOT/@B2007/000037

i ndependent|y hydrogen or a group selected from

d _6al kyl, carbocyclyl, carfdeyclyl G _6al kyl,

heterocyclyl and heterocyclyl Gt _6al kyl which group is

0 pti opal ly 5 substituted by one or nore substituent
R gﬁnddb sare gldepandeantfyr setackeall foom dnyéumge,n rhiator, oyanloyitroXand C;.salkyl;

R8C1E$ é@o@ahbégﬂgelll ﬁ?ﬁ&%hal 0 aﬁ{}y}/l hal oC1_6al koxy,
RQQn.dﬁa‘p E&)ﬁﬁ@éheﬁ@nlﬂy |h§'d19§m§ 8ild gﬂ?ﬁ%@&e@@a kexve, é%mgg Q:’artiocyclyl

Islglyl am no, bis{C “6al kyl') am no
cal(bgcytcl k@lkglalnﬁtqrrgqyc Waind yeterocyclylC. 6a1kyl which group is opt1ona11y

sy DT TR SR U9 o, i, oy

cl@u&amxdlwyt BzﬂMC( fell; a{akod: 1)6a11<ak Qxydﬁiakk/ﬁ@gﬂl’ly}h; wcﬁ’oxyc1 salkoxy,
C1_6al kyl sul f ano afnéo bi s

Crealkeay Gaaalbyl snsalloxy€i-c8 marmymc( Q)l 6alkﬁamna5q Pt relkyl)amino,

o B B DL B i Gl e
C1Jay1ﬁyksgléainyd;r(?1&salgyksu]£01§&duﬁﬁ1b§d1 SallomuBionPieC kyallkkyl)amino, sulfamoyl

e e RN R
ool inbHERhoR( 1, IR Ao AR LS BRI A ot od

from a , Cyano, nitro, rox

R @ncBBﬁ@aya,de}b@ki@@ly 15 atrdgen, orh@rm@lseﬂ‘mtdddxgm Ci 5a1ky1 carbocyclyl,

l.K , . . .
Y Gyl by B hetsroessdy R s iowtigh ammmvip optionaily
sulﬁlmﬁ@d Ky b b Rore RSt iend ?Hﬁ}% SABEPEom M) 85ahoB AH6Y hydroxy,
(C1_6al kyl )am noCl1_6al

CuprlkyIcE -k ey 1)1%%3 nothyl, G@M@Llsalkoy}aﬂwdmm@l tajity], hydroxyC,.salkoxy,
C1%k§}§k§ élcﬂ%(;} fg nﬁ’f]%dxly %(yﬁgller& % éﬂ%\g)ﬁmlr& bis(Ci.salkyl)amino,

amfrad G yehikat, b@{mudyl)mdxdml%ﬂ%u Satcklyébm%a@ﬁm kalk)?locﬁlqacl salkyl,
c Ré fnd R16 are mdependentlﬁé ﬁ rogen or _a group

1§ hé‘éw%%ly orplnaylamipp, Cr.abapevi(leiep <yl)ammo carbamoyl, Cr.
6a1EﬁE£l‘B&1¥18§lydn]§'8;s?%" %n )05\1% @h%vcl yl and

eterocyc y group is optionally
R'EBRIURY abe B bare omiepardenty bydrapeat drtamotp gﬂlama‘sfrsml ceicﬁmgl

eSSBS o ] S Shp Y st i rvp

optiHHIPEMEstinGad k bne &Mﬁé&’éﬁ%ﬁ@é}h lected from hal it
pCl GZI koxyC _6al , Cl 6al koxy%m%S i %Cxt;/ 21% r?o cyano, nto,

hy&roxpl Leelkyh G- mikoxyz BaloCs ¢atityl6ka kG- <s)a1§<m><yl,d1ydroxy(31 salkyl,

hy%j&?%% Jag%?k@ )6a1k§) n%é—saﬁ(ygydl ‘ig é:]aﬁqﬁ(ef(y 6351?1}2?/4 Ci.salkylamino,

bis@l . AlyKynsd, hamolC; Gﬂlﬂﬁml&ulkijl)hlfnﬁfbﬂl lekﬂobls(Cl salkyl)aminoC,.
6al | cyl fonyl (C1 6al kyl )am no, sulfanoyl

éa”@r]l BRIPE y@iﬂllaf% reBY ISuBpRyLCe - @waf?gﬂamamﬂl §a11<ylsulfonyl(C1
6al@1?%ﬁh§ asﬂﬁ)ﬁé s ff(allf}%u#%ﬁ{mlrb?%bg%k}@)%u@ﬂjngﬂnbl galkanoylamino,

anoyl|

Ci kﬂlkf(rﬁy l@abdﬂy}ll)aﬁamdg aatbﬁthl:oyl i Qalkpllearbhinay] dndebis Cpalyiytarbamoyl;

npound |isted in Excluded, 30
QS rtAond AR GIoB PRAEOTPRAASTE T B
Coﬁ%ohﬁd DRt 1t he group V\D 2007/ 080382 PCT/ GB2007/ 000037

8
and provided that when X is —C(O)NH-, R is not the group
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Me R NHCORLO In accordance with a further aspect of
the present invention, there is also provided a
w@eoooposnss2 of fornmula (1) O (R3)1" IN Y/ ~Y2 RIAF/GBX00X000037
R2 5 formula (1) or a salt, ester or prodrug thereof;
wherein mis 0, 1, 2, 3 or £8-Xis a linker group’
sel ected from -CR4=CR5-, -CR4=CR5CR6R7-,
- CR6R7CR5=CR4-, -CC 10 -C=CCR6R7-, -CR6R7C=C,
- NR4ACR6RMg - OCR6R7-, -SCR6R7-, -S(0O CR6R7-,
9C(O) NRACR6R7-, - NR4AC(O) NR5CR6R7-,
-S( O 2N /%,-Q@Nmﬁ -NRAC(O) -, -NRAC(O) NR5-,
hnd NR4S(O) 2-; 1Y and Y2 are independently

other is CR8; 15 Rl is a group selected from
CL_6al kylNHecerddcycl yl, carbocycl yl C1_6al kyl ,
het er ocycl yl and- het er ocyclyl O _6al kyl , whi ch group

t
ALY YA 0 g LB v

compomRgl of fOaNHERN0, -NROR 0 and -ROCORIO; R2 is a group
sel ected from Cl1. 6al kyl, car cycl yl and heterocyclyl
whi ch group is 20 optlonall stituted by one or
nore substituent group md@n R sel ected from
hal o, cyano, nitro, -R', - , -CONR 'R12,

-NR'R12 and NR'COR 2; each V\,hen present, is
i ndependently selected from b%l o, cyano, nitro, -R13,
-OR", WO 2007/080382 PCT/ ¥000037 - 29 - COR13,
- CONR13R14, -NR 13R14,,and 3 4, R4 and RS are

i ndependent |y hydrogenog-C 1¥2I ;
formula (I)

or a salt, ester or prodrug thereof; wherein
mis0,1,2,3 or4;
X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R’-, -CR°R’CR’*=CR*-, -C=C-
-C=CCR°R’-, -CR°R’C=C-, -NR*CR’R"-, -OCR®R’-, -SCR’R’-, -S(O)CR’R-,
-8(0),CR°R’-, -C(O)NR*CR®R"-, -NR*C(O)NR’CR°R’-, -S(0),NR*CR®R’-, -C(O)NR*-,
-NR*C(0)-, -NR*C(O)NR’-, -S(0),NR*- and -NR*S(0),-;
'Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is
CR?:
R is a group selected from Cisalkyl, carbocyclyl, carbocyclylC_galkyl, heterocyclyl and
heterocyclylC.salkyl, which group is optionally substituted by one or more substituent
group selected from halo, cyano, nitro, R’, -OR’, -COR®, -CONR’R!® .NR°R!? and
-R’COR'%;
R? is a group selected from Cyalkyl, carbocyclyl and heterocyclyl which group is
optionally substituted by one or more substituent group independently selected from halo,
Cyano, nitro,
-R", -OR", -COR", -CONR"'R"?, -NR''R"? and -NR''COR'?;

each R, when present, is independently selected from halo, cyano, nitro, -R'?, -OR",
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R6 and R7 are independently selected from hydrogen,
hal o, cyano, nitro and Cl _6allcyl; R8 is selected
w0 e@mosnssr ogen, hal o, cyano and Cl_6al kyl; s RICEHG#20R1000037
are i ndependently hydrogen or a group selected from
Cl -6al kyl, carbocyclyl and &t erocyclyl which group
is optionally substituted by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy, C
-CORBSFRONR R, Ba iR ynd HERFCOR Bal kyl , hal oC 1

R el A
RG%d@ﬁlaMﬁ Bh Rl AR iRl FloB Y &&x@é@%@ocya@gc&é ga‘@l Ryl

;are mdependently hydrogen or a group’s rom
R® @ﬁseaaitwlfromdardmgcy,diaw cyawchnddtigalliglzcl yl  whi ch group

I e R —-
he@ccﬁé‘l&k%hwh?rmﬁﬁ's %Qﬁé(nall? 3LiREhub@ by ¥he OMB&Qubstltuent groups
6al koxy, roxyCl_6al kyl , hydroxyCl_o6al k

seleate@érpmia@}@py@m, mycro hgsirogwl Garlkel, Gahlkoxy haﬁ)gmédbyl hajoC,.
h |kl
T N e W ST T

amﬁlo 636Mky1anﬁ1ﬁrmmkalkﬁ}aﬁuﬁ@ter ocyclyl which group
opt,i onal |y substituted by one or nore substituent

g? s arg gdependgntly ydregener agyeun selgotaddrom ydsalkyl, carbocyclyl

an TtE g&ﬁ&%wgﬁlg%%&qé Pt&c’ﬁ?xl? E}lﬁgg&éﬂ%ﬁy 8@?{?%% substituent groups

selé]ﬂtgcﬁﬁrbkmay@bymd kittq, hy?droﬁﬁldma})k@, Cﬁahlksx}y haloZIi) sAkglnkaloC .
m no; VI ded t hat

63@%@63{5‘%6& el Ty Sé?%em?o%'y <Oa<yg<m% o4k salkoxy,

amlidb, Excl uded  Conpound List 1 and provi ded that when X
is -C(ONH, RLis not the group Me 9 R 25 NHCORL0
C.lkylaniét aorips(Ghsklkylmino; 4- f

le5 rga(ga é/ { ; Q%P? gelatﬁnh%fc%%gz?gﬁfa)%%@/ ﬁeh%et%@?m}d l@il Eargocyclyl
and BctBiQ)Ule&WhﬂcngB -ié O%tmnﬁnff Blakitgd by 6he?Ol08688EBBZuent groups
PCT/ GB2007/ 000037

selpgtad ERMJID IFEARA, PitF. @yqlrgtqﬁ,ﬁl 6}11ky1 Cisalkoxy, haloCy_alkyl, haloC;.
RS it e SRR o
amjmpr phol i ne;
Cigalkylamino and bis(Cl-Galkyl)amino;
provided that the compound of formula (I) is not a compound listed in Excluded
Compound List 1
and provided that when X is —C(O)NH-, R' is not the group

Me

9
R

NHCOR'®

Excluded Compound List 1:

4-{6-[(methylthio)methyl]-2-methylpyrimidin-4-yl} morpholine;
4-(6-{[(4-chlorophenyl)thioJmethyl}-2-methylpyrimidin-4-yl)morpholine;
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4- (6-{
[ (4-chl orophenyl ) sul finyl]nmethyl}-2-nmethyl pyrimdin-4-
wQ kgomosqsBml i ne;  4- { 6- [ (phenyl sul fonyl) net hptT/GB2007/000037
-2-met hyl pyri m di n-4-yl }norpholine; 5
4- (6-{[ (4-chl orophenyl ) sul f o3¢t ] net hyl }
-2-nmet hyl pyri m di n-4-yl)norpholine; 4- {
6- [ (rmet hyl t hi o) met hyl ] - 2- phenyl pyri m di n-4-yl }
4-(i6of{ phdilomeherd) thio imethy1p+Peinyihy Inly ojmidinkil 1)-2,6-dimethylmorpholine;

%K{’Jhenéflg%ﬁbﬁ}ﬂ%ﬁ]ﬁ elr%%lhr@{r}e%% éﬂg’i}f?&ﬁi}?lﬂﬁﬁ di n-4-yl)m
4- (@Eﬂb@éﬂl&% herﬂfl)(sgl'ﬁngrg{n@mb %ﬁ?@ﬁ@%ﬁd&ﬁ‘h%ﬂ?&w&}m

en r
4- fAS«K(ﬁhem[y%/snl-f?;ltblt1)1neihyel1]1—2y1h¢ﬂ119]pgﬂ1nmd1h—y44—jﬂ-}ﬁoqﬁmhnd:,pyr| m di n-

(e SaR vt PR L S bk iy hooeppline:

% ﬁqléﬂl‘?lthiwmetﬂyl]b hentylpyrlm1d1n -4- yl}morphohne
(phén 5) phenyl pyri mdi n-4-yl }

Ki
4-1fo plmw t%]@;gqm%}g -2~ I?heﬁlyltpynmdmdpﬁémmmhhél nyl ] met hyl }

4- (o LSRG Tt et R R i v kP haling:

4- (@ﬂ(ﬂh&ﬂd)lﬁbenzgfﬁthlo]methyl} -2-phen 1pyr1m1d1n 4-yl)morpholine;
phenyl sul f onyl) net hyl phenyl pyrim din-4-yl}m

4- (ér{I{[Mogch(lqar@benzyl)t}{lobneﬂp(l}rgtmpylnymﬂﬁyyl -2,6- dlmethylmorphohne

4-{62 (%Xﬁlgﬁyp‘rﬁl%&ér@éfm ?pﬁé@‘l@}’&g}d‘&’ ﬁgﬁ@ﬁ@%
4- WPMHQISUWEWD%%’{] 1- phérﬁd@hirmﬂﬁpmwﬂldrbmmieﬂm hyI }

yridin yl ) mor phol i ne

4- (F(“@%m@rgghqngi)?p%ﬁﬁﬂqmﬂ]}yl} %—plﬁ;}y,lwrﬁn@m 4- yl)morpliohne

B B Aty PRI o morpholines 4 i i n-
4- {cﬁr&pk}mlspllf@iyllhﬁqthy@ﬁe Hhﬁn}lllerér_mdm -4-yl}morpholine; 4
4 4‘% S R B A S

(mehywhleﬁﬁethymay }}rfﬂnﬂﬂfidﬂy'rﬁﬁd}n IRURRQbhAge; 4-
penlsufonl §r|d|n4ylpyr|md|n4y

4- (16} cﬁﬁ@pph@yl)tmme@hyl}{zmm yhmsiringidin-4-yl)morpholine;

@ﬁg%&?ﬁlﬂhﬁ?ﬂ] % %Jnéi}ri% ?3’}8’ rf?mgmn4 P ﬁ%or?wgfnﬁhol i ne;
4- {45-[(l{neﬁyls(ﬂfﬁﬁﬁﬁwhﬁ@@kwrﬂdnﬂ4@'&%&1&@&#4&1}@hh Kolitle}
oline [ (phenoxy) et hyl ]

4- {éf(le &&?Yl&in%tgﬁlﬂwwlﬁwﬁ‘immﬁn@% y}}mozphohne

- R TR D Pyl b v B orbholing:
4- {(61‘ﬁﬁlbf@lﬂyhyﬂfenyd){lpqthylwq)ymﬂna4-lymya1m1dm, 4 $I}morpholine;
(ol bRER P e By mhoting 2 !

WO
) aceas W&é“&“%%@ggé‘?%%ﬁ*@é@“}ﬁeﬂ wor 0-3 -

4- @([ﬁg&ﬁtg@xﬁymﬂW}-a@hmlpmﬁ}n 11 -y122,6-dimethylmorpholine;
4- {%’ @ﬁheﬁo%ﬁl@&%f f)(éi methﬁlyyrl )B}%‘fﬁaﬁcp %3 yrE %,6 -dimethylmorpholine;

N-[5-[[3-(1-cyano-1-methylethyl)benzoyl]amino]-2-methylphenyl]-2,6-di-4-morpholinyl-
4-pyrimidinecarboxamide;
N-[5-[[3-(1-cyano-1-methylethyl)benzoyl]amino]-2-methylphenyl]-6-(4-morpholinyl)-2-

(trifluoromethyl)-4-pyrimidinecarboxamide;



4-[2-methyl -6-[(1
E)-2-[3-(trifluoronmethyl)phenyl]ethenyl]-4-pyrimdinny

wO peomosq3Bol i ne;  4-[6-nmethyl -2-[(1 PCT/GB2007/000037
E)-2-[3-(trifluoronmethyl)phenyl]ethenyl]-4-pyrim dinyl
]-nmorpholine; 5 -31-
3,4,5-triinethoxy-N[4- methyl 6-(4- rmrphollnyl) 2-pyri
m di nyl ] - benzam de; N-(2, 3-di net hyl -

N-H4-flnotot 3- E{pyﬂa;mﬁ?&y)inﬁnﬁrlmepﬂ@lzg61&1L4-ﬁmpplfdllmry[i4necar boxa

3 I met y
ny—‘ifﬁl?ew‘ﬁ%‘iafl\@ 4 6-di - 4- nor phol i nyl - 2- pyri di necar boxam

4- [ﬁl_ﬁ?eghyl % |[(rlrg% % y[3 p(trlﬂtiﬁ)rometh%l)%hen%l]erzrtg?nafh']o4 erlpl%ll%l} Irﬁwrﬂola’c?hne,

4- [ﬁg@ghﬂ&gyﬂiﬁa +[3-(iffu@romethyl)phenyl]ethenyl]-4-pyrimidinyl]- -morpholine;
3.4, § ?rﬂh&gé’x o[g)é{lgtggleg ¥J1 lnorphohnyl)Ai-pyrlrgﬂﬁllyll]ngenzampc%/er 'md

rnecar

N- l&iﬁ}rggﬂyl 141- mabpbgh) @xldlzr ﬁxfphehﬂml A-pPimiPeTBlB¥ARENY
N- d% -Atranthyd- 1)H )nd@1 B=yd- 44 C?;ﬁlrmhmhphyyl-mpmdmmarMammx am
T i S SR T TR

N- E3d(armmdi:ylfboﬂlylbbheﬁyll}l2- @dyh)m&phohnyl 4-p rlmldlérllecarboxamde

N Bh‘gﬂ%qﬁngrfa(fmyhzwﬂﬂwarﬁo Sabmebyabeby e
@;ﬁdi%e’tlﬂflm aheil- %g&a 4. B éﬁ un 1‘?1&&) éﬁﬁﬁ%t h%ld‘lrlleljarlb%g(grlm e; -y

- pyrim di necar

4,6= c(ldli metﬂhybhmmm«j) B Petninhdthyd; mmdonsxwy Dlpotidingdarboautiddri d

N R R kS Do BB 692 G imetay rfomerdiolingl-64doy

mofplﬂhﬁ?l@-aéf paidigtRarboxamide;
6- di - 4- nor phol i nyl - N-(6, 7, 8, 9-t et r ahydr o- 5H benzocyc

2 6f(h14e@pmhogn}g}+l\j «(1,2,3- tprqutlmldﬂ*hmdal’ M)a#pyhemmhl‘kd:a%xamlde

R e e O T IV R SR

N- [emumah@fyphmymt a- cﬁ14)maﬁph@ﬁﬁymﬁgyﬁkﬁfﬂéaarbo%mﬁleS al t,
eter or Prodru t hereof, provided th (a) wh 1Y

~4aporpyelinyd-Ng(6. % 8; stetraloygzo-SH- lstr@)qumhepten-ésﬂ@) 4&CH2
pyrﬁﬁiquggarnga%g?%ﬁ phenyl or pyridyl, then R is not

pheny chl or ophenyl or 4- chlorobenzyl; and

4- [Qﬁle(hy)l oviBh- rhtYo-izsfu@HbvmyZ] - 9yNmidny1§-m ineand R2 | S
pyrid- 2yl t Rl

rret&éﬁllmi}‘?a%h%lﬁﬂvenﬁ*ﬂ% P?"é?/ C*eéxi‘n Cﬁglpeb?ﬁp@ﬁfﬁt}@umr@:mz dofined herein,

or a4k &5Ee Gbr BRIMPPURErbE HroviddBha@l SO be identified by
thelr (remcal zﬁbsetrz%ct)s Nun%tgr N [5- [[3

@ - ( 1Wh}3ﬂa%ls ICHyeX Ty INe B¥hiig| - SGH@-Z eS(IQ)éZHi;m]—-S{O),zCHz- and R? is methyl,

pheﬁfl cfl}%%gaglll%ll ﬁ 1@)1(% n%eéhﬁ ]{3 l %} ore m Ic}rlllgfo%rer?zoy)i aand
(b) rretxmydne'tﬁmiy ICHhsrfzo W, eisi-OUH2 aHB RAYY LG Y % @06142 fﬁyﬂ%hsynd

(trlfluoromsthyl) 4-pyrim di necar boxam
2yl @éﬁ@n@on@ﬁw 1 opphomd7/ 080382 PCT/ GB2007/ 000037

b L SR DY AL i B
by their Chemical Abstracts Number N-[5-[[3-(1- -Cyano-1-methylethyl)benzoyllamino]-2-
methylphenyl]-2,6-di-4-morpholinyl-4-pyrimidinecarboxamide (873449-41-3);
N-[5-[[3-(1-cyano-1 -methylethyl)benzoyl]amino]-2-methy1phenyl]-6-(4-morpholiny1)-2-
(trifluoromethyl)-4-pyrimidinecarboxamide (873449-50-4);
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4- [2-methyl-6-[(1
E)-2-[3-(trifluoronethyl)phenyl]ethenyl]-4-pyrimdinyl

w0 2000081381 | ne (425423-56-9); 5 PCT/GB2007/000037
4-[6-nmethyl -2-[(1E)-2-[3-(trifluoromethyl)phenyl]ethen
yl']-4-pyrimdinyl]-inorpholi@- (425423-57-0);
3,4,5-trinmethoxy-N[4-nethyl -6-(4-norpholinyl)-2-pyrim
i di nyl]-benzam de (168197-68- 0);

N-M-{12013- 3 (ppiabinl olkinherbld [ plenyll] ;62di64-giorghotiay péol i nyl - 4-

ri.m di.necar %éﬁﬂide (887133- 10 39-3);

pyﬁf\ﬁe necaioya Ot 4985068k 5- y1 ) - 4, 6- di - 4- mor phol i nyl - 2-

. Ne. oxalr - - N AL T _ R .
R Pkt R Sy et sy mopplline
(439d23r56RNani de (887133-68-8);
4Pl RS 3 BB Ry baieng Botsay 1o Aiding ) morpotine
(429404.56-@i - 4- nor phol i nyl - 2-pyri di nyl)-N - (3-net hyl pheny

%g-yrea (87133-93-9);
3,4~ tromagheromdl [4ythethyd-o-(dtolorphotiny 1)L pyrithiddayiiebenzamidey(l 62L97-68-
0),pyri di necar boxam de (887134-72- 7);

’4, 6-di - 4-norpholinyl -N-(1,2,3-trimethyl-IHindol-5-yl)

N-%-gﬁg&tgylnﬁ%ﬁ&{cf@%@llj-g,@-cﬁ%@;ﬁﬂmliﬁﬁ-ﬂﬂyr%)lidinecarboxamide (887133-
, 3-di met hyl -
39493 ndol -5-y1)-2-[ (2R, 6S) - 2, 6- di net hyl - 4- nor phol i nyl ] -6

N-gzéfs‘-z}ifgégf_iggﬁ%—';r;{@éﬁ%':y1)44,8YJi14'-%8%pﬁll%ﬁ%?zo-ﬁyarﬁﬂig&arboxmnide (887133-47-
3);2, 6-di -4-iorpholinyl-N (1,2, 3-trinethyl-1

N-G AR e D G e i mecaboatade (687 133-68-8):
N-N‘-([aﬁfiﬁ&ga%mﬁbmg@) @Bﬁ@%&rplg%@%?jﬁZp%r'rfﬁ%ﬁ@@elrf)&éélrﬁiéé B¥133-69-

i m di necar boxam de (887136-
9);2, 6-di - 4- mor phol i nyl - N- (6, 7, 8, 9-t et r ahydr o- 5H benzocyc

N- gcgggé%‘cggﬁcﬁ"Qyi-g—,‘%xiﬁ%{l&i)%g&9x%§t%§ff>ﬁé‘1?y'f§-3r%a (87133-93-9);
N-ﬁ‘k—,i-ainﬁ&h}hyﬂH-ﬁrdbRS(31;5&41;6%14'—1%0%6%913%- diﬁé&éﬂ%&éﬂi&égﬁg‘hﬂ-n-

- nmor phol i ne (459 8-7). 30 The foll'ow ng conpoun
7);fr om Excl uded Compound List 1 N-[3,4,5-

AR b e DB Y A RULL B b0 o

74-2);6- di nor phol i n-4-yl -N- (3, 4, 5-tri nmet hoxyphenyl ) pyrimd
j_ne-4-carboxani de. WD 2007/ 080382 PCT/ GB2007/ 000037

N-(g e TH- B RS TR SO e iyl -ae w66

mofptobhy 94 pPridt BR&AbORIRId (88 PI38E28-9),
2,6-di-4-morpholinyl-N-(1,2,3-trimethyl-1H-indol-5-y1)-4-pyrimidinecarboxamide
(887136-30-3);
N-[3-(dimethylamino)phenyl]-2,6-di-4-morpholinyl-4-pyrimidinecarboxamide (887136-
53-0);
2,6-di-4-morpholinyl-N-(6,7,8,9-tetrahydro-5H-benzocyclohepten-6-y1)- 4-
pyrimidinecarboxamide (450367-63-2); and
4-[2-methyl-6-[2-(5-nitro-2-furyl)vinyl]-4-pyrimidinyl]-morpholine (4592-48-7).

The following compound from Excluded Compound List 1 N-[3,4,5-
trimethoxyphenyl]-2,6-di-4-morpholinyl-4-pyrimidinecarboxamide may also be referred to

as 2,6-dimorpholin-4-yl-N-(3,4,5-trimethoxyphenyl)pyrimidine-4-carboxamide.
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It wll be understood that the invention enconpasses
all geonetric and optical isoners of the conpounds of
wo eoomos@sy | ) and m xtures thereof including raPenaBe®7/000037
Tautomers and m xtures thereof also form an aspect of
the present invention. Sol vat38s and m xtures 5 thereof
al so forman aspect of the present invention. For
exanpl e, a suitable solvate of a conpound of fornula
(1) (]estalnfmnlmnamacbfdmmulhﬂd aed @pable bf 3gisindiafterédishnddrR, forms.

a.., /ToNO ra a.di-hydrate or a tri-hydrate or an
It ‘511][@%}%@%&]%{1‘? %lve%tw&e@s?mpqqﬁés Pt erpmstric sdeapticlnisomers of

the’ &Jnfﬁo%ﬁdé &f i%ﬁﬁul%qgga% ?fﬂ)?tufgs tﬁé} e nét P&llnga%t%nﬁfeg ; 'I‘Quton}eh s and

defi'ned as to sa use
mlmuaqsrth@emﬁ alsm;formcanptslsact oftthe pmsélht ifveentiOn. Solvates and m1xtures

eneATFERAh i Bened SrBEBEBSRS Gt o P oTomPB S Ple solvale of a
comn@éuid ¢f fornulal id, R dxaRPR! ARG &Uld s‘ﬁ@llx by ﬁ&ﬁ??}‘d?%tg,ea

sal ts. Pharmacéut’i cal | acceptabl e salts o
mongvydtdton didy drateoer aetx ®¢ of e hitwpataei qhantily ithdreot.

sal Q nds faoroul a as_.her fine
oini e BieseBIRRAUBE R 307 Yo Babinks A ) #deteleined o
WeHQlS o sdldithdrody. Saltt forlus€ InustRradeuBER BRAbodilivhst il BeO
furmarate, inethanesul fonat e, 15 hydrochl ori de

pharparesicatly aeseptaplersalia bihet ﬁfaﬂagéﬂ@YéJSIw@sfuhmdh%BHOdschon of the
co \Ag(gﬁr@g of n%’glgﬁ%g?%é& Ruéﬁﬁlgf?%# cfaf‘l'}; acceﬁabl% S%lﬁﬁ l@%?mgceuﬂcally

accapiabilecsalts af the in@ndobaag, fﬁﬁbia&nrﬂadnaﬁdﬂﬁﬂ@&ddlﬂﬁi si0te ob ut
netal salt for exanp

COIEB%H“[‘}HPB forgt‘:‘ﬁaa@%ﬁhﬂel% He’Jémﬁ%aWhlﬁlé aigrfirigntly asis 49 fOfﬂbfiuCh salts.
SuEXIPLAIi6&h &I 'T‘l&ﬁder{ﬁﬂ Ql%sdo%' e t? ﬁ{rgﬁﬂftec 1%391@5&1%[11&6

for exanple triethylam ne, ano
hy dipehlpride Ihsidiobeomide, Ctmratetﬂhthmaleam sals amtﬂattkl €drinee with phosphorlc

o SRR BRSSP YA e,

arefbasdRHla abd kxdByle@insRIdD ButHr®MbiAaHit@Ptol fh Mk¥Pmetal salt for example
hydrol ysabl e esters. An in vivo hydrol ysable ester of

SOdéurE OFpo@RTIS att FksHilesarth meted selafariengmplerdatyiym or magnesium, or

h
L BV | AR S D PGS s
tr1eﬂmnnhhnimdlyorphblprepNUﬁah)tlb@eﬁalheJW edylslp&idiad, @aRarylamine or

Such rs can be identified by adm nistering, for

ame Séuc Is9enously to a test animal, the conpound
undepe t&apoiiad fﬁ#ﬁﬁ%&
ani ma? %0 o [ ui d. g@ﬁ??b#@%ﬁgﬁ%%g&% %gFﬁ?ﬁ§d101ysable estets.

Angpe wpmmoal:y e k@s@r (17974 canapdymdyof lfcnrniullaj(é) EintGaink @m;bnﬁy byhydroxy
esters for
grOEli 155 gcfrkeéiﬁwf ?’H‘iﬁu gaggy&cgegt%t}le ggggw&ql&h ifFleaved in the human or
aniRbVBddInb PrydRt e pard bhéialok G¥bh&IS ISBEB esters can be 1dent1ﬁed by
C3. 8cycl oal koxycar bonyl oxyCl. 6al kyl esters fo
adnginistesing. @I@yémglﬁewyampbﬁij diepattighl, the compound under test and

sub% (%EM?%{&E nétggg IEXI %@lﬂ@f or a(re]éarrpl e

c1 smmmmamm&&mébl@sgt@%$01f@rb<ﬁoyamh& ¥Qalkoxymethyl

0Q7/ 080382 PCT/ GB20Q7/ 000037 -34
esters or example methoxymethyl, C,_salkanoyloxymethyl esters for example

pivaloyloxymethyl, phthalidyl esters, C;.scycloalkoxycarbonyloxyC _salkyl esters for
example 1-cyclohexylcarbonyloxyethyl, 1,3-dioxolen-2-onylmethyl esters for example

5-methyl-1,3-dioxolen-2-onylmethyl, and C,.salkoxycarbonyloxyethyl esters for example
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1- met hoxycar bonyl oxyet hyl ; and may be fornmed at any

carboxy group in the conpounds of this invention.
w@00v/akl362 phar maceuti cal |y acceptabl e esters fBPCT/GB2007/000037

hydroxy i nclude inorganic esters such as phosphate

esters (including phosphoranm3dic cyclic esters) and

a-acyl oxyal kyl 5 ethers and rel ated conpounds which as

a result of the in vivo hydrolysis of the ester
-lnﬁtb%@@mnybxmﬂml aivbmpypbe firmied dt angycaybenydrsup MBEPbBFounds
ofgu a5 ?Iﬁgl oxyal kyl ethers include acetoxymethoxy and

| cF’hyl pr opi onyl oxynet hoxy. A selection of in

Vi V8uitiple bﬂérﬁﬁ@@ltﬁ:alﬁi E&%ptfagl%'@st@& 13{* ?rﬁ H{chl?% q%&éymc esters

i nclude QG -1 oal kano for exanple
su¢heas physphashasteys ém@u@nhg phedphoiatidie dyd&rﬁs&yﬁ) a&iﬂdx acyloxyalkyl

et@henﬁﬁ%h@emglﬂs P oo b i yea R BimAvi of e cse

T L AP ——

ac@ow@lamyamdﬁe%mmeihylﬁ}bpm@glokymmoﬂ? agedeldctiamef in vivo
ring s bstituents on

hy%ﬁ@ﬁ%?%? oring grglgﬁzfgg,hyqrw e gﬁ;imqﬂﬂﬁ’@lﬁyh for example formyl,
ace@l,_ﬂéﬂzkyﬂ H@d?%@iyméhbﬁﬁﬁe@berfzg% ‘}@ epg%#q%l%gtﬂoﬁe I]]og.}ﬁozs(ycmbonyl

norp olino or pI péerazi no om-a
(to rgintereél@é ISAEDOBAE ERIRrsH, fnemmpémehbxmrmgyg de@p4al5y1taxba1hey1 and N-

(@i RO PG bl FasPFRSH o s Birbmalag der 1 or
salleplaflogcetRAG GhfBoky aﬁfé{ykyEXé@%ﬂes i p élfﬂ)sﬁtﬁeﬁ‘é oflggfnglacetyl and

exanpl e, benzyl oxy Cl- 4al enyl . Sui
be%zeb’slflﬂvé%ﬁm@%wﬂay p‘ﬁm@%ylagmn@ipeﬁhml andohi-(Estalkgl)imicbmeltay], and

moHoling 87 PR ko B A6} BRer 80k mhyicnnipking group

to bho ﬁp(mmq:;)smﬂbntdﬁ ehef lﬂ:lnmmg}l @ing) Dthﬁylntbﬁsﬁié@ﬁz W0 hydrolysable esters
whic

&% Sformof a 20 prq I'S
inc 814’5 (CROGu Lk O pyhetain Bodglfqr@X@nplé benzyloxy Ci-
4all6A) W%BﬁlefSuﬁgﬁe sﬁ&'ﬁfﬁékxﬁ o§1|a)p(he}{?_l o%’r&gl)?(a s%lcﬁr%stg include, for

pro s are known in the ar es O SucC
n‘k-é -srdparazineCreslkyl @&IeraabnoB@ﬁiaml aﬁd Rrooghaligs-C;-4alkyl.

.e‘d' T%]%%%%qﬂgag’ g &}g%grr d a I lmséggg %&’Qé)%gaga%mgtggeggg tﬂ?eoform ofa

prth@dﬁﬁlch Btbraken doVapmand Hurﬁ&r?&samrﬁglso@d to ﬁ/eké)co?lpound of the
Text book of Drug sign and Devel opmsnt edit
forpeplad D aripus &lwmf@mﬁ%ugs @mhmcgfatarruthe @I’tabmreﬂo(aﬁlple@eﬁ buph prodrug
defﬁ’éﬁi é?pgé lcatl on of Prodrugs”, by H Bundgaard p. 113-
5 c) H. Bundgaard, " Advanced Drug Delivery

a) RevDesigy oBProﬂlu&S ¢d189 By ,H Bunltbaalty THBBWEL 198%) Al Methods in

Jour nal Vo Pha ceut i SC| ences, 77, 285 (1988);
Enzymplogyy @5 % K. Widder.rf ak ff eademic Bress, 4935);
A S S SEHNS Dt

H. Burg@gmédCbmicrrﬁ aDésygn grda%mﬂlcammﬁ/hbdr@ﬁ’e tbe . Bunld@aard p. 113-
191}:@%%dual al kyl groups such as WO 2007/ 080382
2007/ 000037

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
€) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). |
In this specification the generic term “C,.qalkyl” includes both straight-chain and

branched-chain alkyl groups. However references to individual alkyl groups such as
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-35 "propyl" are specific for the straight chain
version only (i.e. n-propyl and isopropyl) and

WO edoengn3ses to i ndi vidual branched-chai n al kyl PQT/GBp®?7/000037
such as "tent-butyl” are specific for the branched
chain version only. The prefi3s-Cp_g in Cp.gallcyl and
other terns (where p and q are integers) indicates 5
the range of carbon atons that are present in the

“pearolipare ﬁlmmfw@nﬂieesh@igbﬂalhdnykfersmn loulygs.e. ibedplyDa’ﬂd isopropyl) and
rele T s TPt s sl T B oo i Bl ek speiti fo

théBI@bcheWchﬁﬁdfeisﬂﬁic tyl) The term Cp_gal koxy

conprl ses_ -O-(p groups. The term Cp_gal kanoyl
eyégﬁx GO nghylkybarmlmher terhs (Wineret eand dpalleontegers) 1ndlcates

| " ly
of B FfdnRe (LA P RliRTRe S B Ryl Gyt et
lamﬂb(mhyl); czakszv(@thyc) cgﬂk;tlr(p@?i dsG- 151{?291 a?ﬁd%(%‘ﬂr)}]oyrpg an&_%;alkyl

ontai ni ng from 3 ring a erein
(n-grtslseerhytyl, b@huéﬁlaa@éedfl‘-wtvh a C=0 group. "Carbocyclyl”

i ncl r cl Kk and "Cr.
qcycTItlll gz??e%ﬁéhmxxg%%% _d)'a’ &%f(%rgé?%ﬁisi c nonocycli c,
bi C)T(hb |t¢rm:€p C1afklauiglydl dompeiaeDAYO)ylkylr drbgpssy st em

al kenyl " is an unsaturated or partially
sat ﬂ$ﬁ¥ Belides Buorg; elleyo, brogro andripdgscl i ¢

car b@ﬁbb%b)ydlylr’ ﬁé"agsa%)(r%fe@ &Qﬁ}eﬁédlb%ﬁlllj ‘Iiteé m%:ngﬁpc 1r3dbicyclic

and wherein a ring group ace
or @ii@dg(r Uu&syste@pccgttmningaﬁdm)% It6 14 sing amtsu m&% a ring CH group may

slele cycli g, or cI | c carbagyclyl ring B
oo SHRE VA PRk o By 5 R reislonad and °C,
cydldalkedy®=0O group. "Heter ocycl yI |s a saturated,
unsaturated or partially saturated nonocyclic,

bi cy%IlY 1'ds an altomaélyélil¢rt§>CY¢lt¢gb@y@toeqntuojwﬂlawmbagclﬂ 1ong §/stem.

14 &pn 3 2, 3 or ato

chos{;aj’ﬁé%1y ?%%ﬁzg? r clns\é\%n > tufaft?ﬂ'o bai’s'gqé{‘rm{)tg%{n@ﬂo?ycﬁﬁ etH‘éXFhC or
tridyelic earbauyclyl rinisyst@g Ontainieeal 18361 WReY RInd aAd WHRBEIn a ring CH,

nitrogen or sulfur atom nmay be oxidi sed and wherein a

ErOX8 3 replgc e&r‘@ﬁlﬁ) P 8®UPepl aced with a C=O group.
" Hetgl Q:%’l%llﬂf ” 1§ F%tg%geﬁ mgﬁf g%l?@%}/cg clic ot trllcychc carbocyclyl ring

"cycl ohét er oa eter
systese ted whergin'a mlsg @Hz grcnmnha;cbmphcgtbtvith a (b#((t gedupc or

trigyclic het.eroc rt| ularly having 5 to 10,
1 noHEFlsRelITh R §RdGrer, upbRbad onPiily sreRgdarenccyclc,
b109151ﬁ1§&ﬁr1f:}r<ﬂ)imrm@|s%&t%%nta%ﬁhé HomOy to%y&g‘atmg ofwhidh 179, 3 or 4

nitrogen or sulfur may be oxi di sed
ring elpgsaeehosemfrremjirogdns selfiron Q&ngaWhnthmmgpmy{ beatdrlyon or
bIC clic..or tric
nie B RS BT MIRRONE o s B4R o Sssh i itised g peperein
ng Ciiy gadupmay iof reMalcédl with adC=0 Brd¥. 4HetebdtydlyPMcRId8s “heteroaryl”,

sen fromnjtro sul fur or oxygen, "which ring nma
Cyﬁ %EQFCB‘(QW ‘ofnd “cye Oheteroalkenyl” Y9 g y

“Heteroaryl” is an aromatic monocyclic, bicyclic or tricyclic heterocyclyl,
particularly having 5 to 10 ring atoms, of which 1, 2, 3 or 4 ring atoms are chosen from
nitrogen, sulfur or oxygen where a ring nitrogen or sulfur may be oxidised.

“Cycloheteroalkenyl” is an unsaturated or partially saturated monocyclic, bicyclic
or tricyclic heterocyclyl ring system, particularly having 5 to 10 ring atoms, of which 1,2,

3 or 4 ring atoms are chosen from nitrogen, sulfur or oxygen, which ring may be carbon or
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WD 2007/ 080382 PCT/ GB2007/ 000037 -36 nitrogen |inked

and wherein a ring nitrogen or sulfur atom nay be
w@ziodiosmss2 and wherein a ring CH2 group may bePCEGBawmem00037

with a C=0 group. "Cycloheteroal kyl" is a saturated

nmonocyclic, bicyclic or tricyékic heterocyclic ring

system particularly having 5 to 10 ring atons, of

_Which 1, 2, 3 or 4 ring atonms are chosen 5 from
nitpfigen digher arslwliareinarringayegen omMsutitr atbignayeye hadised fwherein a
. or~pitrogen |Linked and wherein a ring nitrogen or
rmglﬁ@%ﬁm‘é@@ﬁy Vpgaé;e@%‘f@iaséasﬁi%“%er ein aring CH2

gr otipysBNetBal§Pling 8etuddd ndndeyQid bR etc IRyl ic ri

speci?[cation gay nakg.use g? goﬁﬁ%g&?g:%Q%%%c%%ﬁemanChcmng
sy a8 et iatlaghoyingcoiephO dighgomspofevtiittah, 2Ber 4 ring atoms are chosen

' ity. Unless,otherw se described herein, .such .
frop AT Uil o xR R e i BT 6on U QR BOMNER s herein
a riagtnitrégeh of ¥l afork At WeYRidddnhnd dlHevdin § SRBICTS
al kyl, substituted b? car bocycl yl in & 94 ;@@&P&mybe

reﬂ%@ﬁ@%@)ﬁ:@?@@ﬁ}@’al kyl conprises Cp_gal kyl substituted

b . ' | kyl i [ ..
o L R e P R LB PR s
motdthas ame fictiohalifyerGnless ¢tabroGR @atKHLI Hefei sG8h @hs §¥lto be
t hat jtuted by 1 or nore halo

..gro |S .S %P‘St t
int iR Ao HRdeTstan Rt ik FoRRarIe rbaey oGl boomprises C,
SISOy S0 0o LN SLLGLALE o o

cont ai ni ng hal
hetgocyaly le achbis( Gy sy Damimotcomprisespaninb ehibsatdiad By 2 Z,41ky3 groups
yl '

! bstit uent I kyl | | K
whllR o B S BTt oo by 5 or nore hydr oyl
subBlhioyeslksl ian @I:pg%ﬂ;l: g@é’ﬁﬂr}]lhﬁ/is R¥bstitutéd 9%% gbrégés R substituents

substituents. Simlarly other generic
andepsptieiany g2 ey dhaleysubsitherds  $igrdiaoyy @hergehkixiermmyontaining halo

' d ti I w2 3 h
s O b R R g D e s g st o 3
halt kalistitensubsti t uted by 1 or nore Cp. gal koxy

substituents and particularly 1, 2 or 3 Cp_gal koxy
subS¥Hox%he@IkyEISR Cranelky! stverthajénubiséuteddiymsor more hydroxyl

ey y o XY al k nmay .
oA B GRS KO1Y2 5151 5 BT Sl
termaeantauinghlygroky s@choas g dexyGal Moy Bapsdrtdit @ drnor¥gd e

tional, s tjtuents.are chosen from"1 or 2", from
par&%lar%: E&rorg’{?% OB tityents.p 3 or 4" gr oups or
SUbS] JaleRRTS Ayl isSa €L NE/1 %ﬂg@rt_ﬁ&tqgglbtsﬁ@&edt Por more C,.qalkoxy
'udes al | chosen P

definition inclu Substituents bein
substitgents ard prttiewarls hekorf3 Sglqagieaxyysabstiteentsal Similarly other generic

ts, bei ng, th me or the substituents
terrf Rkl €5 AR 08 B8 C P Oralkhy BREETHB GRS
qalkioxe subistienent antl Paitictilatlprt 3 oRQIC,NLkBYY §ulbStiaHTE:
Co unds of the present invention have been naned
Wi t Flﬁé)pgpgalépbsé@ﬁsﬁmaég chosen from “1 or 2”, from “1, 2, or 3” or from “1,

2, 3 or 4” groups or substituents it is to be understood that this definition includes all

substituents being chosen from one of the specified groups i.e. all substitutents being the
same or the substituents being chosen from two or more of the specified groups i.e. the
substitutents not being the same.

Compounds of the present invention have been named with the aid of computer

software (ACD/Name version 8.0).
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software (ACD/ Nanme version 8.0). WO 2007/080382
PCT/ GB2007/ 000037 -37 "Proliferative disease(s)"
WO pl708is82 mal | gnant di sease(s) such as cancer BST/@GBR107/000037
as non-malignant disease(s) such as inflammtory
di seases, obstracutive airways-di seases, inmune
di seases or cardiovascul ar di seases. Suitable val ues
for any R group or any part or substitutent for such
gr ouBwliferetiveidisease(sy dncl@ies4ndlignhnt digdaby(k), suelh bydancer as well as

ropyl, butvl . 2-neth ropyl and test-butyl; . for
“O’%{‘%@‘éfli%d:fs%ie@a?rl%?s, ‘XJB%HF@/QYY g}SQéS&FarP@EWu Vopiyvays diseases,
imBrure iisgases by tar@iddaschigxdikeastQr C3_6cycl oal kyl :
Cécjopropyl,‘cyclobutyl, cycl opentyl and cycl ohexyl ;
f opiteile gelyes fos PRy RErouadriapy patyor ulpstiopert fet sugh groups include:

C .opyl ethyl, cyc o@lu | me l,. .10
f"rg'é‘%fg‘gém yl et hyl m%‘)r%té gi’i’ﬁ%@@’ﬂﬁ@ﬂh@/ﬂeﬂw&?mg}dﬁnd tert-butyl;
forghealklyl:and napht hylc, ,dlefl, penty1CI 248kkitk] ZY Inethyl
phenet hyl , napht hyl rlrétllg};/i?%n% n’gpht hy:yeptrﬁf}ﬁ’; forybutyl and
carbocylyl: aryl, é?@ﬂiohexenyl and C3_6cycl oal kyl ; for

| O ro, chlo i.qdo; ;15 for
for . ot hoxs? S REAT o Al elpnans et yplabgeot
forf(bmcs@i%ﬁhﬂk?@wkylClM#Wmeﬂ@mcybl@pbbp[yﬂeﬂgilmycl@w@ﬁﬁymyl,
and hexyl oxy; for Cl 6al kanoyl: acetyl, propanoyl and
2- et hyi pr opanoyl ; SYoPeRblwedy} and CYQ#’PWmCtth

foriaidazol yl , qui nol | 1 afd . pyrimdinyl,
tafhsi} enyl, pyrrolyl ,b}g)%/gnya%o Iﬁi‘)ﬂ{%l azol yl, thiazolyl,
forgpylaralipnl; * 20 oxazbéngyl, phemmtted maphthyfmethylyind naphthylethyl;
[ inyl, pyrazinyl, .indolyl, enzof yranyl ,
forg%{’{?g?éﬂ'ur anyl anda%’gﬁ%f’ﬂ‘?xé’ﬁgll a}ndférécyﬁoaﬁﬂ L
for heloer oar yl C1_4al kyHioByeHSoy bidgidWid iodyr r ! y! et hyl,

i mi dazol yl methyl, imdazolylethyl, pyrazolyl nethyl,
for Gyralk@xil et hyl ,  f ethayY.reshdyyl propaxsamd isoprapoxy;

for ret hyl, thepn hy| 5 pyridyl met hyl, .
T L A8 DL i
for By salkardiyiry | met hy| , aqeyyl, progtinoyl &idnnethylpropanoyl;
6 gﬁﬁre' mi g! nyl propyl, pyrinmdinylbutyl, imdazolylpropyl,
or a00i yi bult y: ’ qp'pfj@é(ﬂ,ilﬁ%aﬁp]abﬂu’mohnyl, cinnolyl, pfyrlmldmyl,
1,3, 4-triazolyl progyl,,f ; éfol Mt
het erocycl yl : heter 03?9?9“8%3’5{?42§Mn§f‘ﬂ¥4’1¥% r4p0Yh HVF?M’
qui noxal i nyl, oxazolyl, isoxazolyl, furanyl, pyridazinyl, pyrazinyl, indolyl,
benzofuranyl, dibenzofurany! and benzothienyl;
for heteroarylC_4alkyl: pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl,
imidazolylethyl, pyrazolylmethyl, pyrazolylethyl,
furanylmethyl, furanylethyl, thienylmethyl, theinylethyl,
pyridylmethyl, pyridylethyl, pyrazinylmethyl,
pyrazinylethyl, pyrimidinylmethyl, pyrimidinylethyl,
pyrimidinylpropyl, pyrimidinylbutyl, imidazolylpropyl,
imidazolylbutyl, quinolinylpropyl, 1,3,4-triazolylpropyl and
oxazolylmethyl;
for heterocyclyl: heteroaryl, pyrrolidinyl, isoquinolinyl, quinoxalinyl,
benzothiazolyl, benzoxazolyl, piperidinyl, piperazinyl,

azetidinyl, morpholinyl, tetrahydroisoquinolinyl,
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benzot hi azol yl , benzoxazol yl, piperidinyl,

pi perazinyl, azetidinyl, norpholinyl,
WO edqor/asnssr oi soqui nol i nyl, WO 2007/ 080382 PCT/GB2007/000037

PCT/ GB2007/ 000037 -38 tetrahydroquinolinyl,

i ndol i nyl, dihydro-2H pyranyi38and tetrahydrofuranyl.

It should be noted that exanples given for terns used

in the description are not limting. 5 Particular

val ues of i n, X ' Yetﬂlhﬁdféal,unaln}/'].Badalﬂ@l,&ahﬁ[rg-ﬁﬁpYIanyl and

follows. Such valu % ng% be Qsed where appropri ate,

in connect with an?ag@% furgityls he invention, or part

t hernepbuldaadhowd bihd | | Al 0B or
_enbodi nent s def‘ftﬁéﬁﬁﬁ%’?féﬁ %mﬁ?&ffﬁﬁ%ﬁé&ﬁi%é%ﬁé%% are not
limii@ntion inis 0, 1, 2 or 3. 10 In another aspect in

. ] h inis 0or 1. |
anot Rk iues Ol £ 8 YRR R R Lean oiiows. Sioiates

magbeeséd WherkhBpiopvaR! inQWdneck §ith ah i
o N i DHER Ul 1 oy AR, S AL B R o Bor
theresf.gpd ortiRmy, of thy dyfivkiaReeins or-eNROGIDNRETRER hercin,
-S(Q) 2NRACR6R7-, -NRAC(O)-, -C(O NR4-, -S(0O) 2NR4- and
-NR&FS(O) 2-. In another aspect X is a linker group
sel Bromtishea o tHRAERGIBHE m is-00CRORY3., - CROR7-,
- S%CRGIR% , -S(0) 2CR6R7-, -C(O) NRACR6R7-,
- NRAROfgRaERE RIS 0, bor 2.( 0) 2NRACR6R7, - C(O) NR4- and
- N . ; aspect X is a |linker group
ser{g%?éfhfelr%ﬁe?ﬁ{fﬁeﬁgc%%-, "QCR6R7-, - SCR6R7-,
- S( D) YeReRther asp(dDn2 BR&FRhat R°GE Eh9RY-, and NRAC(O)-. In
a fyrther aspect Xis a linker group selected from

-N R7-, -OCR6R7-, -SCR6R7-, -S(0O) CR6R7- and
N ' R7- an:
(EDHTRRRK: of 5 ihiLaigh OBQ11ARE: E30FChodd foft NRERR'.

-Oglrsé(i%)ez%gs&%-,e q$G@)@B&&’rﬁfs(@94‘2@288117-2(-@(9)&1114(31?&1@}-, gr oup
R s R R
-NRi§p@pt. X is a |inker group selected from - NRACH2-,

) a?;llza_nbt};ers z(lsslgzeé‘f X is a linker group selected from -NR*CR°R’-, -OCR°R’-,
-CR°R"-, -S(0)CRR"-, -S(0),CRR’-, -C(O)NR*CR’R"-, -NR*C(O)NR’CR’R’-,
-(0X2NR*CRR’, -C(O)NR*- and -NR*C(O)-.

In a further aspect X is a linker group selected from -NR*CR®R’-, -OCR°R’-,
-SCR°R™-, -S(O)CR®R’-, -S(0),CR’R’-, -C(O)NR*-, and -NR*C(O)-.

In a further aspect X is a linker group selected from -NR*CR®R’-, -OCR®R’-,
-SCR°R’-, -S(O)CR°R’- and -S(0),CR°R-.

In yet another aspect X is a linker group selected from -SCR®R’-, -S(0)CR®R’- and
-S(0),CR°R’-.

In another aspect X is a linker group selected from -NR*CH,-, -OCH;-, -SCH;-,
-S(0)CH,-, -8(0),CH,-, -C(O)NR*-, and -NR*C(0)-.

In another aspect X is a linker group selected from -NR*CH,-, -OCH,-, -SCH;-,
-S(0)CH;- and -S(0),CH,-.
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30 -S(O CH2- and -S(O 2CH2-. WD 2007/ 080382
PCT/ GB2007/ 000037 -39 In a further aspect Xis a

WO 2ovke803g2 oup sel ected from - NHCH2-, - N( CH3) CHET/GB2007/000037
-OCH2-, -SCH2-, -S(OCH2-, -S(O2CH2-, -C(O NH,
-C(ONCH3)-, -NHC(O- and --3%CH3)C(O-. In yet a
further aspect X is a linker group selected from
-NHCH2-, -N(CH3)CH2-, s -OCH2-, -SCH2- and

-S( D 2 Ghither aép&cﬁ)ﬁ[@i Qﬁhke’i%ﬁi sedected frcﬁi@-‘l@HC‘Pb- -N(CH;)CH,-,
In_anot her aspect X is Y3 é

‘Ole(%nSGHé‘: a8 (5O 201-S( R CHary H(Q)DI- ,1*¢(D§N§@Hﬁd -Nﬁ@(@) and —
O I'n another aspect 1Y is Nand Y2 is CH In
et an ther aspect 'Y is CR8 and Y2 is N In a further
as pén:yeth\furtheﬁsbm XGs adintter@oup sdiected fromeNHCHLY IN(EH;)CH,-,

and Y2 is N Rl 15 In one aspect of
'O& égéhtq %ﬁ&a group selected from Cl_4al kyl ,
G %Xﬁtﬁgl 5]%(4 t X iarydyy Qal kyl Cl4al kyl,
aryl Cl1_4al k © cfc JE %&? ﬁ%@# “het eroaryl ,

cy ¢ lo atther ashdey KGe -HENKGH,-. het er oar yl C1_ 4al kyl , whi ch

gro ptionally substituted by one or nore
subggﬁﬁaéat group selected from hal o, cyano, nitro,

R9, In 6¥as e@@?&mm@ﬂ%ﬁ%sNan@W@Rﬁnd -NROCOR 20

I n anot her aspe is_.a group selected from nethyl,

et h)llmanqéh%@wectEYIWNanﬂéfobﬂJGHl tert-butyl,
CyCIIﬁ)?&g:% Fraségctolﬁsﬁl{s ?n%ai%]& benzyl , phenethyl,

pyrrofi rrol pyrazolyl,

fo@ﬂ&ﬁnﬂkhaﬁﬁyﬂ\T@XH{dtUandQ§ﬁ$N1diny|, pyrazinyl,
pyrrolidinyl meth yrrolldlnylethyl pyrrol yl met hyl,
pyr £B¥§ |aét1ﬂ19ﬁfrasmﬁd‘éz%%l|a@éﬁﬁy$ . im dazol yl et hyl

pyr gzol yl met hyl, pyrazolylethyl, furanyl nethyl,

furanyl et hyl , 25 t hi enyl met hyl, thienyl ethyl,

pyr lomeydspedt kbj? the ipyerition R/ lied gigdup splgctedifiding . Jﬁlﬁ«tyh,&(tmcycloalkyl
al?@m%ﬁﬂg?aﬁ%ﬂ%t i %@Hﬁfé}w Shateratsel %%tgl?apﬁl o3
cycﬂbmérbﬁlldﬁ@ﬂ 4%&3@1%5@@@ %%lkfyﬁ Q)mla{%l%ug‘fsy@?fbnal Jbgiltuted by one
or marq snléstlta@m @eup Riecicd fromy halopeysied eutrek’t FORT, FEORY) -CONRR™,

NR y ﬁ%ﬁ%%mbUtyl 30 isobutyl, tert-butyl,

cycl exy enyl, benzyl, phenethyl, pyrldlnyl,

pyr azaloyhebibpekt, R' is a group selected from methyl, ethyl, propyl, butyl, isobutyl,
tert-butyl, cyclopentyl, cyclohexyl, phenyl, benzyl, phenethyl, pyrrolidinyl, pyrrolyl,
imidazolyl, pyrazolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl,
imidazolylethyl, pyrazolylmethyl, pyrazolylethyl, furanylmethyl, furanylethyl,
thienylmethyl, thienylethyl, pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl,
pyrimidinylethyl, pyrazinylmethyl and pyrazinylethyl, which group is optionally
substituted by 1, 2 or 3 substituent group selected from halo, cyano, nitro, R’, -OR’,
-COR’, -CONR’R"?, -NR°R'° and -NR’COR "

In a further aspect, R is a group selected from methyl, ethyl, propyl, butyl,

isobutyl, tert-butyl, cyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, and pyrazinylethyl, which group is optionally substituted by
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furanyl nethyl, thienylnethyl, and pyrazinyl et hyl,
which group is optionally substituted by WO

wWQRB7/0888882 PCT/ GB2007/ 000037 -40 1 or 2 sSubBRCT/GB260/000037
group selected from hal o, cyano, nethyl, nmethoxy,
trifluoromethyl, trifluoronetfhoxy, -CONH2 and
-CONHCH3. In yet another aspect R is a group selected
frommethyl, ethyl, n-propyl, isopropyl, n-butyl,

1 ag&osubstityént gr@xptseteyled fioem halb,Uctyyiho, 1ﬁ¢/tﬁjflpﬂlethkbky, trlﬁh'&@ﬁethyl

mﬂ“‘FP%%ﬁhe W%H%m CH3 gh g Ely Io rophenyl ,
2- chh QetomBthef hdpetiaPhe Qlékoupeselfep* Q"R dett '&F %@hﬁ] }Q’o’pyl isopropyl,

4- brono- 2- f| uor ophenyl ,” 4-tr uor ont
n-bytyl Sffcrbllﬁyloﬁebtﬁblxyqnﬂabnyl pydelmxghn@HE{éNy-ICHZC(O)NHz,

-c@;@ﬁﬁﬁ@{%&ﬁgn%ehyﬁ ?tﬁé Enychggg?hggy]lyﬁ)cﬁ}pém}}enyl 2-chloro-6-

flubgsphyhyl, Fchlottos- FReophenyd; 4- gmnsg ohrR
ZQ’?ﬁI oro- 6-f 1 uor oblze()%)ze)slllly:i 4- et hoxybgﬁh I]ly1 + trlﬂuorﬁmfheylphenyl

4-tgflpprometss pheawb tsycancphefyly émezlgdmphdmyl 4-methOXthenyl 3,4-
t.h 3-
i e RS b0 Al baend ottt a2y
chlﬁﬁ)behmlpmehlaﬁp@@hoﬂi’beﬁﬁe 4- ﬁmm&y&;ﬁzﬁth&le&@h @:trﬁﬂmwpqa%ethyl
heteroajyl which group is optionally
furgl&-égl( g)fl 165192 -plazetlpl, %@y@zgh%-g{qthydbmdlgﬁoyjp2-methy1pyr1d1n- -yl

d@.@ﬁﬁgg@%}l d from 15 hal o, cyano, nitro,
an y%&&lﬁc R'R12, -NR'R12 and NR'CORL2. In

anoﬂﬁer aspect R2 is select ed from phenyl, naphthyl,

pyr r.az furanyl, thienyl,

pyr 'fa?%iﬁspe%? i a%’mpn %% ﬁ% m agy} 3nch befesparyl which group
is dpidahln) subst‘i’tbiteﬂ@y'oﬁ% lor ng%‘gli‘tﬁhﬁﬁ@&@éﬁgﬁ 1nﬁgﬂ%8£ﬂ{fya§%¥écted from

i benzof ur any nzot hi en

hal@pwammury, -Bulbs(PRF UGOR By- QQMRH ”rmNR‘ 1Ru’oemdj ANRHCOR ™,

glr ?ﬁgaﬂo[ﬁ%?el 1 %S%@eg %t %ﬂ%&?%@&q hy cg lgﬂgldazolyl
py ESICIORY 2ny]) thied SﬂDb{ﬁﬁcﬂlnﬂS P?ﬁﬁnd'_ﬁgyl' rfcﬁhi%‘ﬁ ﬁganflc[d?ﬂ‘ dolyl,

Pphenyl , napht pyrro : yrazof ynl ,
qula]ﬂ%)ﬁ enzwﬁ@f% e@y@ﬁleﬁrwdlquﬁumnmy ﬂ?yﬂlzotlpgrrryl dvalmhwgdoup is

I

op tgogl%lzlg ur any‘fd W% e(lﬁ 701 rg 5{5%3 ltde%géfougghdlz S %ﬁdtiﬂ B halo,
cyang, nitip | ROhaORY', SDOR! | tcONR ! 1R/% oNR ! R s NRUGSIR 'L uent

ar Oﬁ‘ge}p&prh ge nd nlél%ﬂgq:etleg griqgg@{;@gﬁygpa}lﬂ;ﬂéfygwn;lt Prglldazolyl

t

o s ¥ AR, L,
quigolinw.cheaxiprigazialyil )mhm{yta,nylf} dll(enyﬁumnyl, byrzpptieiyy vhich group is
optl}néﬂg %]lg)% )}p%(dy Po%réyc% n?ﬂ;? ngfsgé,}%ﬁt OB Hﬂéﬁé&&em}{y selected from halo,

mefBlyI, &ﬁﬁﬂﬂtﬁ@@hﬁ@ﬁﬁl}hﬁ@HﬁHWa’nomethyl phenoxy pyrrolidinyl, -CONH,, —
di et hyI am nocar bonyl ) phenyl, furan-3-y1,

s d ACONClheelr oxynet hyl ) t hi en- 2 yl, pyridin-2-yl,

PY T h e adothds: asge'ct R? is 3-(hydroxymethyl)phenyl, 4-(hydroxymethyl)phenyl, 4-
(cyanomethyl)phenyl, 3,4-dimethoxyphenyl, 3-fluoro-4-methoxyphenyl, 4-phenoxyphenyl,
3-pyrrolidin-1ylphenyl, 3-(aminocarbonyl)phenyl, 4-(dimethylaminocarbonyl)pheny],
furan-3-yl, thien-3-yl, 5-(hydroxymethyl)thien-2-yl, pyridin-2-yl, pyridin-4-yl, 2-
methoxypyridin-5-yl, 2-methoxypyrimidin-5-yl, 2-methoxynaphth-6-yl, 5,7-
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met hoxypyri di n-5-yl, 2-nmethoxypyrimdin-5-yl,
2- met hoxynapht h-6-yl, 5,7 WO 2007/ 080382

weon/eBaeN7/ 000037 -41 PCT/GB2007/000037
di azabi cycl o[ 4. 3. 0] nona- 2, 4, 8, 10-tetraenyl
azai ndol yl', indol-5-yl, 1-nmetylindol-5-yl,
qgui nol i n-6-yl, benzi m dazolyl, benzofuran-2-yl,
di benzofuran-1-yl and benzothien-3-yl. In another

dlmlmeﬁdlom 0]3101@&12;4)/8 1eRibenA dzmn&bli%tlhddlISeﬂ D¥nethylindol-5-yl,
et a further aspect ledln 2-yl
-1y

quglom)rﬁrjblx p@}@ﬁy%zolnl, Re BRI R ydlbergofu;gan and benzothlen— 3-yl.
hyd I
off SR RRRCN phef A AN R AN COR T )
i nd(ﬁé ySt—eyfu;rthblea'spl edﬂRﬂaﬁm}r}dm—ZS}ﬁl ?lﬁjdﬂdim)qiqﬂﬁﬁjﬂly H-;hydroxyphenyl 3-
r oX r met enyl or
by Ry e R D e P PR B RS0t Rz | s

r
Y gy S ben 1 DeR 1 B AR IRET S, Kopimidarolgl 3 o

hyé@pgphen&]a 4|-1$yd30)typﬁermk Vit drgyphethylbhanryl or 4- hydroxymethylphenyl
dro rreth%/F%E 1%/}, {Zn yet a further aspect R2 is
i nd L 2BO)ET aspept ¥R is norpholinyl. In
e R R ST R o
aspée vetrpother pspeetdyjan 3- IRQIOXB’medryéplmy)]eqnél -lyfdrodyenethylphenyl.
i nv S 0 t hyl I n anot her aspect
R5 ?Q&h ugggﬁﬂp %E%%$§01§ Pgspect of the invention

ﬂﬁoh@dﬁﬁgﬁﬁlghuﬁpﬁmmyl I n anot her aspect R6 is
hydrogen R7 In,one aspect of the invention R7 is

hy d b gertherashrst By is morpBoliRp. anot her aspect R7 is
hydgegen. R8 In one aspect of the invention R8 is
hydrogen or halo. [In another aspect R8 is hydrogen or
f 1 udm one hspeet dfiind ineentmaRdds hRBogan drydethglen. 30 RO

In another aspect R* is hydrogen.

RS

In one aspect of the invention R’ is hydrogen or methyl.
In another aspect R’ is hydrogen.

RS

In one aspect of the invention R® is hydrogen or methyl.
In another aspect R® is hydrogen.

R’

In one aspect of the invention R is hydrogen or methyl.
In another aspect R’ is hydrogen.

RS

In one aspect of the invention R® is hydrogen or halo.
In another aspect R® is hydrogen or fluoro.

In a further aspect R® is hydrogen.

R’
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WO 2007/ 080382 PCT/ GB2007/ 000037 -42 In one aspect of

the invention RO is hydrogen or Cl.4al kyl optionally
weamsoswsst ed by 1, 2 or 3 substituent groups BEl/eB@d000037

from hal o, cyano, nitro, hydroxy, Cl_4al koxy, am no,

C 1_4al kyl am no and bi s(C 1_4kkyl )am no. |In anot her

aspect R9 is hydrogen or Cl_4al kyl optionally

substituted by 1, 2 or 3 halo 5 substituents. In a

f ur thhene mpamf t]E@lmSnthm(R dgaydropat oyt Aalkyl optionally substituted by
1, %f gl oronmet h ef{)g one, aspect of the invention
B3 b §%>HPS Sqi?ct PR heWecwﬁe@tmolﬂyctrw, Cnwalkexye Amino,

Rl lhﬁnd%m AkylFarhupP sel ected from C 14al kyl ,
lé{r)ﬂlaand cyclo éfer(oZTr% ? whi ch group is optionally

subdn anathedspsct R lthnirogknng Gupakgladptionalty substittedalyd, 2 or 3 halo
l?%].?r oi?/ and cyano. |n anot her aspect R 1 is hydrogen,
optional l'y substituted with hydroxy or cyano,

phemy h f@kheP ¥§eet Rﬁisrll‘é/gio§$§ ﬁ%ttﬁﬁﬁoﬁggﬁl??w R11 is

hydr qgen or et hyl I'n one aspect
i nv ion R12 is hydrogen or nethyl. In a particular

cla f co nd. of formwl I Lo 2 salt, ester or
prodt & %Sll?g‘f‘ Og emﬁ%’rftgmd{m ¥%y§ 5 4; 20 Xis a
i nlléf group sel ected from - NRACR6R7-, - OCR6R7-,

- SCR6R7- - S( O CR6R7- ﬁﬁ (O 2CR6R7-, -C(O NR4CR6R7-
- NR @1@ NR 1nvetg(0@IQ1 ATRBRED OF a .Rzup(sgected from Cl salkyl,

o S S0 NS gl Ay 8] QP RPERSF b st
from]neéds hyslm)@%,dc&?md'\’ Is a group selected from
b clyl b | yI C1_6al kyl
N I T R L e U —

cén% 0 YolsiilRgt i t ut ed by one or nore substituent
Y glgéngeﬁlgl%:}{ ed fwﬁgm hal o, cyano, nitro, R9, -OR9,

CORQanoth}iNmR is lhlmia'géh carrrdethleR900?10 R2 is
sel @B&ned fromaryl and heteroaryl which group is
optFenal |y substituted by one or 30 nore substituent

% 0 ﬁgome{%gaarwﬁm inVerftRhCt Rthytfdpeh BahRihytyano, nitro,
Ina partlcular class of compound of formula (I), or a salt, ester or prodrug thereof;

mis0,1,2,3 or4;

X is a linker group selected from -NR*CRR’-, -OCR°R-, -SCR®R’-, -S(0)CRR’-,

-8(0),CR°R’-, -C(O)NR*CR®R-, -NR*C(O)NR*CR°R’-, -S(O),NR*CRR’-, -NR*C(0)-,

-S(0),NR*- and -NR*S(0),-;

'Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is

CR%;

R' is a group selected from Ci.salkyl, carbocyclyl, carbocyclylCy galkyl, heterocyclyl and

heterocyclylC.salkyl, which group is optionally substituted by one or more substituent

group selected from halo, cyano, nitro, R®, -OR®, -COR’, -CONR’R'®, .NR°R'? and —

NR’COR";

R’ is selected from aryl and heteroaryl which group is optionally substituted by one or

more substituent group independently selected from halo, cyano, nitro, -R'!, -OR",

-COR",

-CONR''R™, -NR"'R"* and -NR"'COR"?;
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-CONR'R12, -NR'R12 and NR ' COR12; WO 2007/080382
PCT/ GB2007/ 000037 -43 each R3, when present, is

wo pabepgassent | y sel ected from hal o, cyano, nitrBCT/GB1®;7/000037
-OR13, -COR13, -CONR13R14, -NR 3R14 and NR13COR14; R4
and R5 are independently hydddgen or Cl_6al kyl; R6 and
R7 are independently selected from hydrogen, hal o,
cyano, nitro and Cl _6alkyl; s R8 is selected from

eadlyR? ,ogen, présahioi I1qs m&@eﬁdam@ s@e&teﬁ @iokryhaltlo @agm ]Eiuﬂ?é Qré&r eOR ",
p gen_or p selecte rom
-C@Bqﬁaf‘ﬁvﬁm%grﬁ )Rs ?‘Ildamaﬁcﬁgggr ocyclyl which group
bstit t
R84 Wtaké)lﬂ%ﬂé%gégwg%%ﬁ%l or nore substituen

groups al o, nitro, hydroxy,
RGhd G&Iah@hdeﬁéﬁdﬁ&lyks{eieptedl‘fﬁhm E}ler@ﬂ; yihlo, &xanoGhitro and Cy_galkyl;

I CI | k
6a X%ofi‘ﬂ}é%y%@éﬂc‘%’l gocfg'/%’Ql %}r}@ﬁ Bal sgxy?X%/o am no,
R9C&¥1d§@° Sl lgdr?g%eﬁw Rgéé@g&}oﬁééﬂéﬁf) )sé}ératapfroﬁl%l éage} ,;%Ir?%ocyclyl and

are | nde ently gen or a group selecte
hecﬁeﬂvkvhl,ch gaipds ypﬂlgdallyanhbtlh&edabpom:dn)mommmtgsm gn)ups

shiof BB BRRL e S50 2 RO, SRS LBkt

I
6a1@1xy6 g%(d)l/%kylf](;/ Qra]és?ﬁ gy@fh‘xf(PICh F’dll@ﬁ%f,_ : g%(a?égfygg F’dll@}@',y’cl.salkoxyc 1-¢alkoxy,

am@lo @a{@lbﬂ?@m@aﬂdl@ﬂcl @gﬁm@%yc:: 6al koxy, is am no,
1C 2
R af}%eplﬁn 21 eéplieaﬁé e%fi %ﬂg' @éﬁ : eélﬁO§o &}i’ Qe eﬂ%ﬁ?&qr@? é%{gglr Séf’féocydyl

anChetbrRbcyaly ], wigial @ﬂﬁl}bdé M}btlonallfil sx!it%hﬁﬂémb’}cd)r)é oriib1e @uﬂi’c@lkh@t groups
i's oglonally substi tuted C\/ one nore substitue
!

selgrtedi om hadq, 6xange Nt RYHaKD, Crephih C.olkos, hakpGn o3llpy ], MaloC:.

i tac i R, 1 A B ton

amiib, 6al koxyCl_6al kyl, Cl_6al koxyd _6al koxy, ani no,

| kyl Cl 6al kyl i ded t hat
St SRl Amng: proutded tha
R HRPGEmdanadily I%Icﬁ@éelﬂwr a gr Ry frcﬁﬁ G?)é&lkﬂ}’l:mbocyclyl

then R is not nethyl, phenyl - chl or ophenyl
andLhQipmAmly)lb@lmzly grouan@ opt(cblplly\ﬁaléntltmed by @ie ormonegulmgtm)en,t groups

selpifih b, KSRy Mo BElo L SaRBOR B R odudec
salkb85 iy @rbx POk thdfoxﬁl(li Eﬂﬂﬁ(ﬁ{y( ). gallﬂixy@l §a’ﬂ(}tl, CeglieikyQr salkoxy,
prodrug thereof; 30 mis 0, 1, 2, 3

amino,
Ci.¢alkylamino and bis(C,_galkyl)amino;
provided that
(@  when 'Yis CH, Y?is N, X is -SCHa-, -S(O)CHa- or —S(O),CH,- and R? is methyl,
phenyl or pyridyl, then R' is not methyl, phenyl, 4-chlorophenyl or 4-chlorobenzyl; and
(b)  when 'Y is CH, Y?is N, X is —OCH,- and R? is methyl, phenyl or 2-methylpyrid-
2yl then R' is not methyl or phenyl.

In another particular class of compound of formula (I), or a salt, ester or prodrug
thereof;
mis0,1,2,3or4;
X is a linker group selected from -NR*CRR’-, -OCRR’-, -SCR°R-, -S(O)CR®R’-,
-S(0),CR°R’-, -C(O)NR*CRR’-, -NR*C(O)NR’CR®R’-, -S(0),NR*CR’R” and
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Xis a linker group selected from -NR4ACRGR7-,

- OCR6R7-, -SCR6R7-, -S(O CR6R7-, -S(0O) 2CR6RT7-,
WO G{OPRILCROR7-, - NRAC( O) NRSCR6R7-, - S( O 2NR4AORBRRGB209d/000037

WD 2007/ 080382 PCT/ GB2007/ 000037 -44- -NRAC(O-; 'Y

is CRB andY2 is N, RL is a grdup sel ected from

Cl_4al kyl, C3_6eycl oal kyl, aryl,

CS _6eycl oal kyl C1_4al kyl, aryl Cl1_ 4al kyl,
-NBMEUEhﬁteroalkyl heteroaryl

{ ghe kyl CI _4al kyl , het eroaryl C1_4al kyl , which
YB‘XEJERO ‘ti %ﬂtl onal |y substltut ed by one or nore

1 i t t
Ry R Hrelobod TOHPCRAIBE Ol SRR RO, B0l Iyl aryiC.
4alkE1| exdlelttdroahylahgtéroaryd, dyeltobetorrajilyl@hiatkly], @gt@u}iarjllﬁl .4alkyl, which
t.i on oneo nore supbstit
e PRt SR e Gheh Saerst bt Grovbysalkeied fom balo, cyano,
nitrd¥ R, - IcOR?, CEBNR ‘RICONR IR 2 nd - NREEBRZ and NR' COR12.

Io each R3, when present, is independently sel ected
R¥is egledied Bomeydrogd hefierqanyl w}mmgroumi@tmnalmtltuted by one or

A N T R T

-CORdepeoumitny, s Bt gad LngMdo®Pogen, hal o, cyano,
nitro and Cl1_6al kyl; R8 is sel ected from hydrogen g
eaglh Ro, Whagpiescah i er@ad%yly selpsteptdrogmbalrigyaag.aitro, -R %, -OR",

; ep ]y g9 up selected from

C@d ?Egll% l%:argﬁﬁgy}icll g‘? C‘r%?altge’r ocyclyl which group

Rla&dd})‘tamnﬂblb@d&ut;shydmgeﬁd)rlﬁ}{ c«@Rgl; or nore substituent
ano nltro hydr

R éilggg| q@*sn%le%%tdgtg yf d?.fléqrgéi r@gﬁk o ppéﬁnggntro ang Ciealkyl;
Rsfi@Eé‘iéBfé/d fr&iﬂ%@f&?@&liﬁ% I%y%nol EEM% 6al koxy,

Cl b6al koxyCl 6 a al koxy am no,
R’erd &l kgl mdnpnnrlemtiyi hpdmgﬁloﬁagﬂoyp )semtadafmﬁm Rulkyrdrifaegelyl and

dent|. ted. f
e SRR SR o BT S i Sy R B s
selb&e@ BlohOmad, |cy arsd) Bftd, hy'&@ﬂy hy,. 691?(?1 Q| ARES, ﬁlﬂ%@ﬂ Ldlk@NhaloC,.

gl sel’ected from an yano, nitro, hydrox
y

sl ﬂfwycwﬂ%llwdwycmlbm @ahaﬂyqu%aﬁlbxh C\.salkoxyC.salkoxy,
al roxyCl _6al koxy,
m?ﬁd @6{1@1@@{ 65?6%}?(% ély%?ﬁ[{ﬁégyc)l(yGal koxy, Xyam no, 25

R'tandRart ambmdamb_l/ Ipidsddeh dral deylyp @iderd; frdfl 8, 3aldy IREftbocyclyl

@"e mdependently hydr pgen or ’g%rou sel ected from
anghetgrackglyl Whigh BEEIPAP 91Pt10naHn SHtiBReE I PYA OriRpTE BTt groups

b5 OORIA ot S, LR 5, RS, OSSP,

callgixye ilb’dilyOb(yCthk@hIhlydwyChallaﬂy,_GfakdﬂydxyChgdlbﬁl C.salkoxyC.¢alkoxy,
6al koxy, hydroxyCl_6al kyl, hydroxyCl_6al koxy,
ami0, 6ol koxyQ _6al kyl, O . 6al koxyCl_ 6al koxy,

Ci-¢alkylamino and bis(C,¢alkyl)amino;

R" and R are independently hydrogen or a group selected from Cy.salkyl, carbocyclyl
and heterocyclyl which group is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Ci.salkyl, C;salkoxy, haloC;.¢alkyl, haloC;.
salkoxy, hydroxyCi.alkyl, hydroxyC.salkoxy, Ci.salkoxyC;.salkyl, C;.salkoxyCi.salkoxy,
amino,

Ci¢alkylamino and bis(Cy.galkyl)amino;

provided that
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30 am no, C 1_6al kyl am no and bis(C I. 6al kyl )am no;
provi ded that WD 2007/080382 PCT/ GB2007/ 000037 -45
w@ 2007/b882 1Y is CH Y2 is N, X is -SCH2-, -S(QrCH2B2@17/000037
-S(O 2CH2- and R2 is nmethyl, phenyl or pyridyl, t hen
Rl is not nethyl, phenyl, 4-d5¥oropheny| or
4-chl orobenzyl; and (b) when "Y is CH Y2 is N Xis
- OCH2- and R2 is nethyl, phenyl or 2-nethylpyrid- 2yl
(a)t hemhed 'Yds ﬁlbl, Yies KyX 1©¥SQ}FD2@,I’I-)S|(O)(5H;! dr aS{(DI)&CHQI and R2 is methyl,

articul, § of co und of formula
|1 prp %é’(tﬁ pisdwt mst YE bRy 4- cmorf@h@n:sl@rﬂrféﬂomenzgl and

abs Xy r B
(b) %JH@%_Y iSCH Rgé_‘lq X 0?% é}ﬁﬁgng &Jt@pd@m%e%hglpynd-
2ym1demR1(§11cItnnmE/lanphéﬁ2/1| s N R is a group sel ected
i sobutyl,

terfd gﬁ‘ff@{ef PW&%&@%% Of%%%glﬁewf %’% fouwipH(D): @ity fiyer or prodrug

thepdgel di nyl, pyrazolylethyl, furanyl methyl,
thlenylnethyl and pyra2|nylethyl mhlch group is

mtS&SOdhaﬂRylsgbmtltut ed by 1 or 2 subst i t uent gr oup

X R PoHR A b o SR PRI R GRS R -SICRR - and

SW-. R2 is selected from phenyl, naphthyl,
yrrolyl , imgdazolyl, pyrazolyl, furanyl, t hi enyl,

IYWQHcﬂrr@H andyV¥ is@¥.di nyl , pyri dazi nyI i dol yl ,

RS04 D8k W RORRELUAT Y SBRRASRN B0t i rgho
phc?ﬁ'e, l:@nz;rtpp}esnsmpls ﬁoyildliﬁ?lh pgfamplethyﬂ d@%@ﬁﬁ&hﬂythwﬂyﬁﬁétﬁﬂl and
ro ,, e oxy dr ox

p}’@?]élﬁ l,h\yh EEPUEH%%WaH}ﬁWh’S jtutes Ep/pyl or X @@qp@ent group selected
T il B i A 0 B o 0

COp¥B¢Heled that 25 (a) when 'Y is CH Y2 is N, Xis

R? ﬁ%&e’doﬁrosré%%ﬁ{ r’la%@ﬁ;gﬁ&)g‘rg}cgzl_ azHJéI?Z erazogfﬁ,elﬂgqnyl thienyl,
pyﬁdiﬁ‘]‘l'\(gff@ﬁﬁﬁﬂyl %&)ﬁfdaﬁ%@lﬁbgﬁ%ﬁr}% a%gz%f)(/@ymg%;ﬂofgrrahﬂ
berothaertyy Mijahi grouspisl optieailyrubstisuied by et lay oot subkiéduyiit. group
independently selected from halo, methyl, methoxy, hydroxymethyl, cyanomethyl,
phenoxy, pyrrolidinyl, -CONH,, ~-CONHCH; and —CON(CHj),.

R* is hydrogen or methyl;

R® is hydrogen or methyl;

R’ is hydrogen or methyl;

provided that

(@)  when 'Y is CH, Y?is N, X is -SCHz-, -S(O)CH,- or ~S(0),CH,- and R? is methyl,
phenyl or pyridyl, then R' is not methyl, phenyl, 4-chloropheny] or 4-chlorobenzyl; and
(b)  when 'Y is CH, Y?is N, X is ~OCH,- and R? is methyl, phenyl or 2-methylpyrid-
2yl then R' is not methyl or phenyl.

Another aspect of the invention provides a compound, or a combination of
compounds, selected from:
4-(methylsulfonylmethyl)-6-morpholin-4-yl-2-thiophen-3-yl-pyrimidine;
2-benzofuran-2-yl-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine;
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Anot her aspect of the invention provides a conmpound,
or a conbination of 30 conpounds, selected from
wad2¢omesdsgl sul f onyl net hyl ) - 6- nor phol i n- 4-yl - 2- t PCDEB2W7/800037
-yl -pyri mdine;
2- benzof ur an- 2-yl - 4- (et hyl s«i6f onyl met hyl ) - 6- nor phol i n
-4- yI pyri m di ne; WO 2007/ 080382 PCT/ GB2007/ 000037

2- dibemzbﬁmemalM-etr(gﬂeth&lsﬂfoﬁmdﬁwI)SGJnﬁ(ﬁ[BHéIH?hJ?Y oy rifidiRg; Phol
rrmai

> fé'}t%t%h\%%ﬂm 33}191%%‘81}11;4“81 ﬁm@mﬁmlhlﬁhnww m di n

2 Py e Oh Pt Gt b o P bt s

2- (mmethoxynaphthalen 2-yl)-4- (methylsulfonylmethyl) 6- mor?hohn -4- yl yrimidine;

[3- §4 $tgﬁg{t‘1?%%ﬁm§ B% ;glioﬁllé)#l )é pyrrrlenhg%ll 2Sl3jr{]p1?er;1>}/fll]nn§3¥:hanol)

[4- [théth{dﬁﬁfém'h% ?gradne?ﬁhmihh =AYbl Dn ekl TR T

enyl | me

N4l Wﬂthyﬁéﬂwmdwfscffvhﬁmﬂvl»é -tronmiropined- Rpydingidirp g |bedzamide;

>R BTN SR e stiormptd vt phorimidine

6- [4-3(ine@1ylsurfbﬁiylﬁre -1 ﬁ&gﬂm - idin-2-yl
hoxypyf}fyﬂ 5 Ieyr?\ler?lhiln sg]fqglr%(/)fl?r%t hyl ) -6

3- [%1%1?%5# lpoyd rhywmrmw@ +4- ybpyr[m*d(m%tyﬂ]]bbnzamlde
4- (5&2@1‘%{3%&5@1% 11%11)66 Hi%?ﬁ{&% -4- y142 %[llloﬁ}/en 3m yl- pyrlmld}/ne

qui n
4-(Berizéne(sniforpinsthlyl) A, 4vdihethd xyphemi PERhdrPhdtindd-y R il dihe?

4- (bfenfg‘?}ﬁ‘i]g i‘ﬂ‘?g’dhﬂ -Refusyl)-p-reompbelimdtiliyimiding: t hi ophen-
bR eneau T orA RSO A o HBS ARt o
4- (b@ﬁ@iﬂsﬂfmyﬂﬂhewy})fﬁﬂMrpimhn 4-yl-2-(4-phenoxyphenyl)pyrimidine;

2- [4]' {4‘ Eoenzene b ﬁg%/t?ﬁs%%lp _p&)l{lé %ydl H}(élmldln -2-yl]phenyl]acetonitrile;
4- (Uen(z&féﬁﬂlﬁﬁ@ﬁﬁbt{h?l)ﬁ (BEHWB-M ethE R BhetyPPE S ol @y%rﬂﬂldmc;

ol i n-4-yl -pyrim dine;

[5-[4-(beressn gnylmﬂwl}rémml)clm-%m -phanidin-2-yf|thidpheh-PhEnethanol;

+OBRRY S by rert - mermbimontabens Yo

5-[4- (:benzéhey&lfcﬂiyhﬁyﬂﬂ(laiéemﬁﬁihbﬁm Usil-p ?/rlmldm -2-yl]-1-methyl-indole;
quonyIneth ) -2- | uor o- 4= et hoxy- phenyl

benzenes
S L4 TSR DD Hot by~ PO Ao py[iBdin 2oyl Hoindole

4- (ﬂeﬂz&r@?ﬂ@%ﬁéﬁh&ﬁ @é6%&tﬁ¥%?)&yﬁdﬂpggﬁoé H(])rﬁho\l,m £ ¥ rpyrpm%ldpne

4-mprg nﬂeﬂe@r(;blfeowhhfmiyméthyl&zwrmﬁmmm -pdrilidide  3- pyr r ol

4- (%P”[rﬂhﬂeﬂgr\%%ﬁﬁmeﬁ‘%}ﬁy I mfﬂ%frq %Yﬂgrppfﬁéin-%ykrpwimb%im'm di

4-[(-rethiddyph
[( M(}Jggn?{e%}esghﬂln}l)gﬂﬁhkg +0- 1}1/1|0§ph0hn -4- y1h2 P?’I‘ldlﬂ ¥1 pa/rlmldmgi

[4
4- (h‘ﬂi@- %rvlsulfareﬂmﬁﬂwl)é moﬂpf(obefﬂzyelﬂkpyrldm 2-yl- pyr1m1d1ne

4- (b%k}h%tff%}{ko %%g?lﬂgﬁ ?é]yﬂgr?{{q@d ~yl- pyrlmldlne
4- mérpmhghgnﬂmpmm Byl e @Ry inAdRY | di n- 2-
[

4- m&rrihzyl?ﬁrxlrﬁw@rﬁ@ﬁ}ns%ﬂsaﬁwﬂmﬁyl))z -pyridingrdtiyminzidipes 2- pyr
e PR Ry e oot 2remci 25

pyrinpginé;di n- 2- yl - pyri m di ne;
| s apyl met hyl ) - 6- nor phol i n-4-yl - 2-pyridi
4- (deégfi;ﬁ}’?sblyz %rgliwi) 8- ¥norphoh>1/1 42 -yl-2 pyrlgln 2-yl- pyrm%ldme by
4- (butyl sul fanyl met hyl ) - 6- nor phol i n- 4-yl - 2-pyridin-2-y
| - pyrimdine;
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4-nor phol i n-4-yl -2-pyridin-2-y1-6-(tert-butyl sul fanyl m

et hyl ) pyri m di ne;
W@ 2000081381 | n- 4- yl - 6- (propan- 2-yl sul f anyhnet hyl PERGB07400037

in-2-yl-pyrimdine; 30

4-[(2-chl oro-6-fl uoro-phenyl 47et hyl sul fanyl net hyl ] -6-m

or pholin-4-yl-2-pyridin-2-yl- pyrimdine;

4- (cycl ohexyl sul fanyl net hyl ) - 6- nor phol i n-4-yl - 2-pyri di
4-Jig4- Iluyfoph@ﬂ}dl)nkfan’jﬁne‘eﬁ@]@&H&@ﬁﬁazylacﬁlmoﬁ[ﬁ@ﬁﬁﬁﬂw

4- @ﬁ{Y&Slef%@P%Heéwm%fmlmaﬂwyl -3 optidin2-ylepyrimidinst i n- 4-yl - 2
4- [}’f?‘l‘hb%@ﬁ' ﬂe‘tl&%dlﬁhg n;ﬂeq%ylh,g orpholin- ﬁyl 2 péfrlrgm, 2 Hytamg;hne
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8-[[2-(1H—indol-5-yl)-6-morpho1in-4-yl—pyrimidin-4-yl]methylsulfonylmethyl]-5-methyl-
1,7-diazabicyclo[4.3.0]nona-2,4,6,8-tetraene;
N-benzy1-2-[[2-(1H-indol-S-yl)-6-morpholin—4-yl-pyrimidin—4—
yl]methylsulfonyl]acetamide;
2-[[2-(1H—indol—S-yl)—6-morpholin—4—yl-pyrimidin—4-yl]methy1sulfonyl]-N-methyl-N—
phenyl-acetamide;

5 —[4-(butylsulfonylmethyl)-6-morpho1in-4-y1-pyrimidin—2-yl]—1H-indole;



20

25

30

2- 2-(1

H i E]Ejol S5-y| ) - 6- nor phol i n-4-yl -pyrim di n-4-yl ] nmethyl su
wo bngsaser hyl ] -1 H benzoi m dazol e; 25 PCT/GB2007/000037

3-[[2-(1Hindol -5-yl)-6-norpholin-4-yl-pyrimdin-4-yl]

met hyl sul f onyl met hyl ] benzoni tpLl e; 8-[[2-(1

H i ndol - 5-yl ) - 6- nor phol i n-4-yl - pyri m di n-4-yl ] nmet hyl su

| fonyl met hyl ] -5-nethyl - 1, 7-di azabi cyclo

[LL |(%n%]tmjjl% @_Oﬁa}cﬁ%z?%gg}tl?rﬁﬁﬂﬁs?l%@ﬁﬂéﬁ%l % I&Lﬁﬂl{)ﬁn-‘l-yl—p}’llmldln
2-yi] ]1Hemﬁ91165ul fonyl ] acetani de;

“ﬁe{(hﬁ é%ﬂ%ﬂﬁ?] ﬁ@%rhwyﬁr%yp aﬁ%wﬂﬁgﬁ T aetamidel

S e

2- [{%—Qllll-mdol 5-yl)-6- morphohn—4-yl -pyrimidin-4-ylJmethylsulfonyl]acetonitrile;

e e D
yl]h{eﬂtydsllllfonyl]ethyl]pyrazoler-]4 |Carb02_1trll|e ] 4oy vl s
;97 - 0- rne
2-[55-:( Qgé,)qm]o? ggyéi g-|nmr;g}:g?hl£@-lyil pzn%qdu?—%r;l]rPnetilﬁsulfgny{]-N (2- Y
melfhdxggfgb,?gceyglﬁlag mor phol i n-4-yl -pyrimdin-4-yl]rnethyls
ul fon 5

propanam de;

5-[g- (P{CX/ZJ(OIIMMMIMkulﬁbnyln)letﬁyllmlFmb@lhanA Wy BT Sl
S-S OB e R B oo iAo v by rimiin 2-y -1 EL

indold: et hyl sul fonyl] et hyl ] pyrazol e-4-carbonitrile;
v
N-H-i[AdbH-ida}5yyl5-6rmempholii-A-y-pytinpgini4ai di n- 4-yl | met hyl su

f t hoxyet hyl )acet am de; 10
yl]éi ﬁﬁ’ﬂ@ko%liﬁ%}}ﬂg yl sul f onyl met hyl ) - 6- nor phol i n-4-y
2-[[2-phH-indotls 6YﬂderTh1L4lp imidin-4-yl]methylsulfonylmethyl]-3
[%[3 F4 [ 3- (4%]}:% orophenyl p?%rpy1 gbl fyo]rrlr)l/el n};a%%yon]y 8- n%J EI

quippeRlig=4pogyri mi din-2-yI -1 H indole; N-[2-[[2-(1

5- [kﬁ- (f}‘@%ﬂﬂd{ﬂ%%ﬁl}@g@%%ﬁﬁ‘ od e(%frghgﬁ/ -r}rf:l gyrqmﬁiin-Z-yl]—lH-indole'

5- [4-[{3{(zzmmmphadmmﬁamuaulﬁmmmﬂn-mnéhpublupyrmsgﬂhmlﬁﬂm 1H-
t hyl sul fonyl et hyl ] - 3H qui nazol i n- 4- one,
in an 2 (cycl ohexyl net hyl sul f onyl net hyI ) - 6-nor pholin-4-yl-p

5- [W(Sfl‘i‘léillhsylh&yl/slu]fb lﬁl'eﬂ‘frﬂ)o%/ %bo hol ]f](o%rlqudn% 2 )yq II(-ST-mdole

fl uorophenox Dy SU
4- n@cprpholm %yl Bypyriding?-l- ﬁ-(yelrt]-bljlty]lshlfmnydinbthyl)ﬂﬁ1m1dlne

2- n?etflgfl 05(-[?4 gr?i}{f)?i L?%p&hﬂ%*l)él? %yrlng% Q -y? p%{n%]l 2I }rf]l] %}f/ 1ndof</3
4- [@5 ﬂi@fh@hQHLp’yrékoy-B =y3yoRy e thy =2 mbkpiih etz Bitidth Sty £ ORyhidine;

2-(3- furyl)-ﬁ{l ethylsulfonylmethyl) -6-morpholin-4-yl-pyrimidine;

4-(methylsulfonylmethyl)-6-morpholin-4-yl-2-naphthalen- 1-yl-pyrimidine;
or a salt, ester or prodrugs thereof and particularly a pharmaceutically salt thereof.
Further compounds of the invention include:
N-(1H-benzoimidazol-5-y1)-2,6-dimorpholin-4-yl-pyrimidine-4-carboxamide;
N-(5-methyl-2H-pyrazol-3-y1)-2,6-dimorpholin-4-yl-pyrimidine-4-carboxamide;
or a salt, ester or prodrugs thereof and particularly a pharmaceutically salt thereof.
In certain aspects of the invention such as a compound of formula (I) for use as a

medicament for the treatment of proliferative disease; or the use of a compound of formula



15

20

2- et hyl - 5- [ 4- (et hyl sul f onyl net hyl ) - 6- nor phol i n- 4-yl -
pyrimdin-2-yl]-1 Hindole; 4-

WO ¢@7083By | - 2H pyr azol - 3-yl ) oxynet hyl ] - 6- nor phpt /6820071000037
-2-pyridin-2-yl-pyrimdin; 2-(3 -furyl)-4-(nethyl
sul fonyl net hyl ) - 6- nor phol i n-43yl - pyri m di n; 25
4- (et hyl sul f onyl net hyl ) - 6- nor phol i n- 4-yl - 2- napht hal en
-1-yl-pyrimdin; or a salt, ester or prodrugs thereof

(D) amthe paatufamtilraot y nedRbREABOE LD 8ahd Ked@bit &f@%&ﬁ@ﬂ%ﬁve disease; a

Furt her. compounds of the invention include:
COIPP%ﬁz%ifﬂling[:g%r(ﬂl)_ may bg 4-nporpholin-4-yl-6-(phenylsulfonylmethyl)-2-pyridin-4-
yl ﬁ{l?giﬁ?rﬂe%-{%L{ﬁ%%/ﬂlyyglglfoh@ﬂ&ﬂyﬁ-z‘?}%;ncffﬁ(- MW15ytimidin-4-yl}morpholine.

- y| Yhe jrBrenliioroalphroi idestpdeessyd fomritih frepAatfoar dTOXRMpd8nd of

a salt, ester or E’rpodr ugs thereof and

30,0 ,
forﬂ’gh(i&):?ﬁ ity esteron BFQfkethersokl Iy salt thereof. In
cer pad thhe i Is nd_ of
For noj e 5E orl hewh BRATGIESOCR R Aol Wl
oxigfsingrapganipauad iof éoriube@s evherrin Xnie -S6RRE, for exiimsie by usihe
I 2007/ 080382 PCT/ GB2007/ 000037 -53 (1) i
OX{"??%%&‘?“%@&WFP&‘I%IHQ e SN Y steR of dieter and ﬁfégngl- -

treatment of qaroliferative disease; a con‘potBnd of
formul ar (Irl’i e @g

4- nor phol i n- ;i - -kmphenyl sul fonyl net hyl ) - {py HeliR), 4-
yl - pyri m di n&N“or N

4-{6-[ (ppenyljsul fonyl ) net hyl ] - 2-pyridin-2-yl gyri m di n-
4-yl }moi p | The +Avept+en=al so prBYi d

processes lor the preparation of a cmﬁ:)oun
repfsl A
O 2BR6R/R?

for salt, ester or prodr
may be prepa(rl)>e<d by oxidising a corrpm%d of @)r mul a

conpound of formulB& (1), wherein XR'SIL

(1), wherein is -SCR6R7-, for exanple by using

Ox ofvecaading doafirérpeaspattisfehd pregentiniei GPthvRNS pfoXEle@M Rbcess
for DAt er and et hanol . 0‘3& SRIc)l' )-(RI)m NN R8 R8 30 6o
or prepating :Ncwpwnﬁw;fforml @) a5 f(ﬁr{)ed(lqﬁle}lm Iaedoredt Kgs tHYOCRR -
, by HatieS a 8SREGIndQF férﬁ‘_;u(lje?(lg%%treih RV n—%tﬂaRt-h\%gﬁ 61%1 dxidising agent

provi ded a process reparing a conpoun
(forfezpmpleaby( wsing@xatef iahsm ten(icaitne In awkirediolveXt bystem of water and
etha\'}ﬁi O 2CR6R7- , by reacting a conpound of fornmula (1),
fein Xis -SCR6R7-, with an oxidi sing agent
A compound of formula (I), wherein X is —X'CR®R’- and X! is —NR4-, -O-, -S-,

-S(0)-, or ~8(0),- may be prepared from a compound of formula (II), wherein L' is a
leaving group such as halo (for example chloro), tosyl, mesyl etc., by reaction with a
compound of formula (III) in the presence of a suitable base such as triethylamine and a

solvent such as tetrahydrofuran or N,N-dimethylformamide:

o 0
3
[ I (RY),, [ }(Rs)m
N N
8
R ‘ XN RS Ny
RI-X'H L N/)\ X | //k

(I

Y



(for exanple by using Oxone(r) at roomtenperature in

a m xed sol vent system of water and ethanol). is A
w@eoooposnss2 of fornmula (1), wherein X is - X1CR6RFET/G@BA00X000037

is NR4-, -0-, -S, -S(O-, or -S(O2- may be prepared

froma conpound of fornmula (434, wherein L1 is a

| eaving group such as halo (for exanple chloro),

tosyl, mesyl etc., by reaction with a conpound of

for rAdcardehg fo)a ﬁl@thbhﬁp@cft ©8 HaGResRht i%v@rHiotne%Hérg iPABGidSH S Brocess
as trlethylan1ne and a_ solvent such

for, prepamgdt Smenoand oF foumuls @eEtCﬁgndﬂrtmtndﬁamel gheein X is —X'CRR’-

§3c4d 4{__)_{; m_NPHR8 N 30 RI-X' H LI X1 R8 N
and K34 Bk 19 S @)mor( FF{? 1) WD 2007/ 080382

PCT/ GB2007/ 000037 -54 Accordidg to a further aspect

of the present invention there i V|ded a process
for preparing a conmpound of or In) according to
Caim1, wherein Xis -X CR6 and X1l is NR4-, -0-,
-S-, -S(O-, or -S(O)2-, " NRS N RL N R
(I') 5 conprising reaction Qund of formula (11),

wherein L' is a Ieavingxgro (s ch as halo (for
exanpl e chloro), tosyls (01~-(Wm NR8 J
N L1

M

s comprising reaction a compound of formula (II), wherein L' is a leaving group (such as

halo (for example chloro), tosyl, mesyl etc.,)

e

SN
o I N/)\Rz
(ID
with a compound of formula (I1I)
RI-XTH
(LT
10 (optionally in the presence of a suitable base such as triethylamine and a solvent

such as tetrahydrofuran or N,N-dimethylformamide).
A compound of formula (II) may be prepared from a compound of formula av),
wherein L? is a leaving group such as halo (for example chloro), tosyl, mesyl etc.:
L2

RS
[N



NR2 (II) with a conpound of formula (I11) RI-XIH

(I'11) 10 (optionally in the presence of a suitable
whawe/08038h as triethylam ne and a sol vent sucPCEEB2007/000037

tetrahydrofuran or N, N-di nmet hyl f ormam de). A conpound

of formula (11) may be prepardsd from a conpound of

formula (I1V), wherein L2 is a |leaving group such as

hal o (for exanple chloro), tosyl, mesyl etc.: L2 R8 N
bylredctibiy Rath £ dodpolad 20@cihRBEO8H2 PCT/ GB2007/ 000037 - 55

by reaction with a compound of formula (V) O (R3)m N

H (V) This reaction may-Be_perfornmed in sol vent such

as tetrahydrofuran in the pr @@g of a suitable base

such as triethylam ne. 5 Conpounds® of fornula (V) are

commercial ly avail able or Nay be prepared using

conveni ent met hods describ&d in the literature, known

to the skilled person or cribed.in the Exanples

herein. A conpound of formula (1V) may be prepared

f r orfhés reartipaundy of pdrfurmud & Weht sucBHls tE¥ahMiroadrah in the presence

of a suitable base such as triethylamine.

5 Compounds of formula (V) are commercially available or may be prepared using
convenient methods described in the literature, known to the skilled person or described in
the Examples herein.

A compound of formula (IV) may be prepared from a compound of formula (VI):

OH
RS
)
L1 /)\
N R2
(VD
10 When L? is halo such as chloro, a compound of formula (IV) may be prepared

using a chlorinating agent such as phosphorous oxychloride at a high temperature such as
from 50°C to 150°C, particularly from 75°C to 125°C and more particularly at
approximately 100°C.
A compound of formula (VI) may be prepared by reacting a compound of formula
15 (VID:

0] 0]

L
OPG!
RS
(VID

with a compound of formula (VIII)

NH,

HN R2

(VII)



NR2 (VI) 10 Wien L2 is halo such as chloro, a
conpound of formula (1V) nmay be prepared using a
W@ hdoonsa3st i ng agent such as phosphor ous oxychl BpeT/682@U/000037
a high tenperature such as from 50C to 150C,
particularly from75C to 125G6and nore particularly at
approxi mately 100C. A conpound of formula (VI) may be
prepared by reacting a conpound of formula 15 (VI1):
0 0 ColndpoOR@Elof BEn(IY(V)I) aitd Edmpovdasepiontulaf(VIigy ftelc8mmercially
é}\égp}l Nl-12 HNe----R2 (VIIl) WO 2007/080382
av ORy7PoreRRIed using camiepisuhastheds deseribaddn thy litpragurg, known
to GRIRANA B304 of QsEtbA in¥hd bkaRfIEs figeger el ally
aval | abl'e or may be prepared ‘using conveni ent nethods
desc edyapbund of Fenuld @), atheratn X i9i-910),CRWRt, meaysdléd begtepared by
rson or de i bed in.the Ex es herein . A conpound
s rebfihg Pty of fobide B e & SrBpIg esraRs Al dpagenb@isluas the
. 3 of, I .
actaBRPdsRS oPBoroRicrRRACR: B’{@)}ﬁi g@?ﬂgﬁf’l@% C1-4a1kfy§’ é%a@ aréétl??% in the

with a suitable organo- C reagent
presendevacsitade metad tathlysioisich agiatiad2B(0DRp Bpenjreing @ sddvérs (such as

Cl 4al kyl suc nethyl), in the presence of a
angfﬁaflécbﬁ%veﬁé?gaﬂ4%{2\?"élpﬁ)s,t (such as pal | adi um or copper)
using a solvent (such as an @yganic sol vent eg

1, 4-di oxane). Co)-(RlI), N | N "SNS R O
R
N
RS
A
-8 //k -~
] N S
R O
(IX)
10 A compound of formula (IX) may be prepared by reacting a compound of formula

X)

O
Yo
N
RS

]
L! //k
N s
X)
with a compound of formula (XI) in solvent such as tetrahydrofuran or N,N-

dimethylformamide.

i
R! —ﬁ‘—Na
0

s (XD)

A compound of formula (X)) may be prepared by reacting a compound of formula
(X1)



(I'X) 10 A conmpound of formula (I1X) may be prepared by

reacting a conpound of formula (X) (R)m N R8 Lt N
woRooR0®38Y X) with a conmpound of fornula (X)) iPCEHGB@MN00037

such as tetrahydrofuran or N, N di nethylformamde. O

Il I R -SSNa O is (XI) A &Gapound of formula (X)

may be prepared by reacting a conpound of fornula

(XI'1) WD 2007/080382 PCT/ GB2007/000037 -57- L2 R8 'l

LLNS (XIl) with a conmpound2of formula (V) (0)-(RI)m

NH (V) This reaction may be perfornmed in sol vent

such as tetrahydrofuranR§ IQresence

L | N&ks/

(XII)

O

[ }(R%
N
H

V)

This reaction may be performed in solvent such as tetrahydrofuran in the presence

with a compound of formula (V)

5 of a suitable base such as triethylamine.
A compound of formula (XII) may be prepared from a compound of formula
(X1ID):
OH
RS

B
L /)\
N s
(XIID)
When L2 is halo such as chloro, a compound of formula (XII) may be prepared
10 using a chlorinating agent such as phosphorous oxychloride at a high temperature such as

from 50°C to 150°C, particularly from 75°C to 125°C and more particularly at
approximately 100°C.

A compound of formula (XII) may be prepared by reacting a compound of formula
(VID)

0O 0O

11
OPG!

R8

N (VID



5 of a suitable base such as triethylamne. A conpound
of formula (XIl) may be prepared froma conpound of
wo oromos@s2 (XI11): OH R8 LL "Nl NS (XI1) WenGB2007500037
hal o such as chloro, a conpound of formula (XII) my
be prepared 10 using a chl or88ati ng agent such as
phosphorous oxychloride at a high tenperature such as
from50C to 150C, particularly from 75C to 125C and
withmarcenpenhd ofifcamuja @IV) appr oxi mately 100C. A conpound
of formula (XII) may be pre ed by reacting a
conpound of formula (VII) L1 OPG1 R8 15 (Vi)
WO 2007/ 080382 PCT/ GB2007/09Q037. -58- with a conmpound
of formila (XIV) NH2 HNBN- (X$%) Conpounds of
formula (VIl) and conpounds of formula (XIV) are
comercially avail abl e or ggxf)be prepared usi ng
conveni ent net hods describ i‘'n the literature, known

5 t Qohpeusdd dfifesmie (FRNarl codgRuhdPehothulh IRIEXa8RbARercially
herein. A _compound of fornula (Izl wherein X is

availgple)oxprrsrrepare ity CPNREeHeRGthods desgiteiinmediterture, known
- i , d of f la (I
to e BLRRRO AR B EOIRAHTE o L T omound

of Actompoand ¥¥/frmuty [hehdreiasenc€(OINR'GRAR'gbNR*CI@NR*CRR-

or base such as triethyl am ne.

-S(0);NR*CR®R’- may be prepared by reacting a compound of formula (I) wherein X is
-NH,CR®R’- with the appropriate compound of formula (XVTI) in the presence of a suitable

base such as triethylamine.

0 j\ 0
Q\‘ }@3),11 R! al Eﬂ }'(R3)m
RS RI—N:O RS
I}\II I /)\ ﬁ R! I //k
R4 g N R2 Rl—ﬁ_d \X N R2
0O
R¢ R’ (D) O
(XVD

Similarly, a compound of formula (I), wherein X is —C(O)NR*-, -NR*C(O)NR’- or
-S(O),NR’-, may be prepared by reacting a compound of formula (XV) with the
appropriate compound of formula (XVI) in the presence of a suitable base such as

triethylamine.



OO0 Q)-(W, M Ad RBRR-N -ORBRN30. ( N HOI)
R&A ' NR2 R-S-CI R\XNR2 R6 R7 (I) O (XVl)
w®Rew7iosn3By, a conpound of forrmula (1), wherei nPGI/G82007/000037
-C(ONR4-, -NRAC(O NRS- or -S(O 2NR4-, may be
prepared by reacting a conpotd of fornula (XV) with
the appropriate conmpound of formula (XVlI) in the
presence of a suitable base such as 15 triethyl am ne.
WD 2004/ 080382 PCT/ GB2007/ 000037 -59 OO O

(1~- 11 Ri"k O )/gﬁg, N NR8 R -N OR8
N R RAHAR)R - LISABY HNR ILX N ﬁ\p} R,
(1) ) A conpound of formula (XV) may be prep
by reacting a conpo ldof fornula 5 (XVI1) with
dRbhepyl phosphoryl ;@ Qriethylanmine in &8
sol uch as N, N d| r@t hyI acet‘a‘m—d'e—>(011 (W' N\N
R4R8 P - )\
N N RI-§—c1
H 0
(XV) @
(XVI)

A compound of formula (XV) may be prepared by reacting a compound of formula

5 (XVII) with diphenylphosphoryl azide and triethylamine in a solvent such as N,N-

dimethylacetamide.
)
(Y

N

R®

)
HO /)\

N R2

O v

Where R* is Ci.salkyl, this step may be followed by alkylation of the resulting
amine using reductive amination conditions, such as an aldehyde in the presence of sodium
10 cyanoborohydride in a solvent such as dichloromethane.
A compound of formula (XVII) may be prepared by reacting a compound of
formula (XVIII) with a base such as sodium hydroxide

0]
Y
N

[N



NRa O (XVIl) Wiere R4 is Cl_6alkyl, this step may be
foll owed by al kylation of the resulting am ne using
WO e@ao8i38E2 am nati on conditions, such as an al PEhg8e007/000037
the presence of sodium 10 cyanoborohydride in a
sol vent such as dichl oronet h&fie. A conpound of fornula
(XVIl) may be prepared by reacting a conpound of
formula (XVI11) with a base such as sodi um hydroxi de O
CN( R3)ompamBd b‘EfBrhduBE(X\UIII) Oney0él grépardtiy28dt(p8DS&3pound of
07/000 -60 A conpound of formula (XVII1)
forwgg[a ’65%1% by ey gwglpéu@bﬁsp*&m@%?xaw ehlpep) or
tnfﬁ&gr&eﬁ‘/%‘?i li’anéﬁg’. is a leaving group such as halo (for
exanpl e chloro) or trifluoronethane sulfonate.
(01~ (R3). N R8 MON L3 (XIX) 5 with a
sui table organo metallic reﬁent sggg as the
tributyltin derivative or the zi nof formula (XX)
wherein Y can be hal o such as | oro. Where R2 is
unsat urated such as opt;R@naIIy substituted aryl or
heteroaryl, the tributyl ative should be used
whi |l st the zincate should e uspd for cases when R2
IS saturated. R2- SnRSIeoOX > 10 This
reaction is perfornmed inJfhe Ptese ?:e of a suitable
nmetal catal yst such as pgl adj um or copper in a
sol vent such as tetrahydrofur@ﬂ at a high tenperature

withUCditable organo-metallic reagent such as the tributyltin derivative or the zincate of

formula (XX) wherein Y can be halo such as chloro. Where R? is unsaturated such as
optionally substituted aryl or heteroaryl, the tributyltin derivative should be used whilst the
zincate should be used for cases when R? is saturated.
R?-SnR; or R%*Zn-Y
(XX)

This reaction is performed in the presence of a suitable metal catalyst such as
palladium or copper in a solvent such as tetrahydrofuran, at a high temperature such as
100°C.

A compound of formula (XIX) may be prepared by reacting a compound of
formula (XXI) wherein L? is a leaving group such as halo (for example chloro), tosyl,
mesyl etc.

2



10

100C. A compound of forrmula (XIX) may be prepared by
reacting a conpound of fornmula (XXI) wherein L2 is a
wo e@viosigsyr oup such as hal o (for exanpl e chl orBQT/GB2007/000037
tosyl, is mesyl etc. L2 R8 ,N MO jlI L3 0 (XXI) WO
2007/ 080382 PCT/ GB2007/ 00003%1--61- with a conmpound of
formula (V) O)-(R3) NH (V). This reaction may be
performed in solvent such as tetrahydrofuran in the
withr esempemdfof foraiuld @Dl e base such as triethylamne. 5 A
conpound of forrmula (XXI) nmay be prepared froma
conpound of formula (XX 9 R8 MeONOH O (XXI1)
When L2 and L3 are chlorjo, ispati on may be
performed using phosphoreus Joxyctl ori de at a high
tenperature such as 100C. 30 Conpounds of fornul a
(VI'l1) and conpounds of forrmula (VIIl1) are commercially
avail abl e or may be prepa(eyd using conveni ent nethods
described in the literature, known to the skilled

per bis reactivesuayi tegutriormedin dokamphieh abest@hdrofuran in the presence
of a suitable base such as triethylamine.

A compound of formula (XXI) may be prepared from a compound of formula
(XXII)

OH
R8
N
| N
MeO =
N/l\OH
0O xxm

When L? and L? are chloro, chlorination may be performed using phosphorous

oxychloride at a high temperature such as 100°C.
Compounds of formula (VII) and compounds of formula (VIII) are commercially

available or may be prepared using convenient methods described in the literature, known

to the skilled person or described in the Examples herein.

A compound of formula (I) may also be prepared by reacting a compound of
formula (XXIII)

L2
R8
[N
RI ~ //K
X N

(XXIII)

R2



A conpound of fornula (1) may al so be prepared by
reacting a conpound of formula (XXIIl) L2 R8 N i
WO 2007/080382X N R2 15 (XXII1) WO 2007/ 080382 PCT/GB2007/000037
PCT/ GB2007/ 000037 -62- with a conpound of formula (V)
(0O)-(R)In NH (V) This reé2etion may be perforned
in solvent such as tetrahydrofuran in the presence of
a suitable base such as triethylamne. 5 A conpound of
withor comhoufOSE Fdrmulavierein X i s - CR4=CR5-,
- CR4=CR5CR6R7-, -CR6R7/CR5=CR4-, -C=C-, -C=CCR6R7- or
-CR6R7C=C-, may be prepa Q y reacting a conpound of
formula (XXIV) L2 R8 i Et »n(XXIV) with the
appropriate conpound of ®orpudl a ( where Mis a
metal . For al kynyl to conjounds M may be hydrogen as
well as a nmetal. R CR4= -MR CR6R7-M
R - CR4=CRSCR6R7-M R M R(VLR6R7CR5=CR4-M R - CR6R7 M
(XXV) Typically a tributyltin derivative is used in
t he Thisesantioe ndy t& [ufotratd & svbteat suwhtagkethydi®aghn ASthe presence

al. i,um or .copper in.a organic solvent such as
Of%)%‘fl#aﬁ %F‘ﬂf:rllaﬁ?qg?&&lam”&h tenperature such as 100C.
5 A compound of formula (XXIII), wherein X is -CR*=CR’-, -CR*=CR’*CR°R’-,
-CR°R"CR’ =CR*-, -C=C-, -C=CCRR’- or —CR6R7CEC-, may be prepared by reacting a
compound of formula (XXIV)

LZ
R8
oy
P
L1 N R2
(XXIV)

with the appropriate compound of formula (XX V) where M is a metal. For alkynyl

o compounds M may be hydrogen as well as a metal.

RICR4=CR5-M Rl—=——=—CR6R’-M
RI-CR4=CRSCRSR7-M RI———M
RI-CRSR’CR5=CR4-M RI-CR6R7——=— [

(XXV)
Typically a tributyltin derivative is used in the presence of a suitable metal catalyst

such as palladium or copper in a organic solvent such as tetrahydrofuran at a high
temperature such as 100°C.
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WD 2007/ 080382 PCT/ GB2007/ 000037 -63 A conpound of
formula (XXIV) may be prepared froma conpound of
wo ooomos@s2 (XXVI) OH R8 N HO Ni R2 (XXVI) WeTr/eBRm7/000037
and L2 are chloro, a chlorinating agent such as
phosphor ous oxychl oride 5 me3-be used. A conpound of
formula (XXVI) may be prepared by reacting a conpound
of formula (XXVIl1) wherein PGL and P& are Cl 6al kyl
gr oupsomsporind s foretuly (XRIVahiy be pre@@i el unB®f formula
1) wth a conpound of formula (VII1) N HN R2
X VI11) Conpounds of forrmula (XXVIl) and conpounds
of formula (VIIl) are comerggal ly available or may
be prepared using convenéent net hods described in the
literature, known to thR’skj d person or described
in the Exanpl es herein. WO|2004f080382
PCT/ GB2007/ 000037 -64 A c d of formula (1)
wherein X is NRAC(O) -
conpound of forrmula (XVIl) O (R3)m N R8
(XXVI)

Where L' and L? are chloro, a chlorinating agent such as phosphorous oxychloride
may be used.

A compound of formula (XX VI) may be prepared by reacting a compound of
formula (XXVII) wherein PG' and PG? are Ci-¢alkyl groups such as methyl or ethyl:

0O 0O
PG20 MOFGI
RS
(XXVID)
with a compound of formula (VIII)
NH,
HN R2
(VIII)

Compounds of formula (XXVII) and compounds of formula (VIII) are
commercially available or may be prepared using convenient methods described in the

literature, known to the skilled person or described in the Examples herein.



HONRZ O (XVII) 5 wth an am ne RANH2 and a suitable

activating reagent such as O (7-azabenzotriazol -1-yl)-
WORA7ABO3BE - t et r anet hyl ur oni um hexaf | uor ophosphBtEBEGB210MH00037

a base such as diisopropylethyl amne and a sol vent

such as tetrahydrofuran. A ceédpound of formula (XVII)

may be prepared as described herein. A conpound of

formula (1), wherein X is -S(0O 2CR6R7-, may be

pr epaceupdpd of Borowila(Ip ivhigretn XAmPRIT)F mbpbeplepafdd)by reacting a

wher e #%l g R7-, for exanple by using Oxone(r)
CO%‘POW% @’H‘B%ﬁ e in a mxed solvent system of water

and ethanol. O0 (R MQO-(R3),n NNNR8B R3 ON\

I1~'SS RL R RI~11 NR2 O 8 ) A conmpound of

formula (1), wherein X is -X CR6R7TafRF)Xl is NR4-,

-0-, -S, -S(O-, nay be prep by reacting a

compound of forrmula (XXVII1) L27R8 N R NR2 X 15

(XXVI11) WD 2007/080382 P 5GB20Q7/ 000037 -65- with a

conpound of formula (V) (O -(

HO

O xvi

s with an amine R*NH, and a suitable activating reagent such as O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate using a base such as diisopropylethyl
amine and a solvent such as tetrahydrofuran.

A compound of formula (XVII) may be prepared as described herein.
A compound of formula (I), wherein X is -S(0),CR°R’-, may be prepared by
1o oxidising a compound of formula (I), wherein X is —SCR®R’-, for example by using

Oxone® at room temperature in a mixed solvent system of water and ethanol.

O 0
[ }(R% [ }'(R3)m
N N
R3 - 8
N™ X > AN R
' 11X
~S Z
R! \)\N R2 RI” (IS)I\)\N/ R2
@

(M)
A compound of formula (I), wherein X is -X'CR®R” and X! is -NR*-, -O-, -S-,

-5(0)-, may be prepared by reacting a compound of formula (XXVII)
1.2

N
X! JI\ Z
R! N R2

(XXVIID)

15



10

H (V) This reaction may be perforned in solvent such
as tetrahydrofuran in the presence of a suitable base
wG@omn/ossstri et hyl am ne. 5 A conpound of f or nmul BCT/GB2007/000037
(XXVI'11) may be prepared by reacting a conmpound of
formula (XXI X) wherein L3 is-@&-leaving group such as
hal o (for exanple chloro), L2 RB N XI _\ R NL3
(XXIX) wth a suitable organo-netallic reagent such
withsa edmepaunidedfyintula(Mer i vati ve or the zincate of
formula (XX) wherein Y can_be hal o such as chloro.
Where R2 is unsaturated Oh.as 10 optionally
substituted aryl or het eE?)aQL. Hs?e tributyltin
derivative shoul d be use Pl s& '"he zincate should
be used for cases when R2 E{f saturated. R2-SnR3 or
R2-Zn-Y (XX) A conpound formula (XXI X) may be
prepared froma conpound ¢¥)formula (XXX) OH R8 N\
X [ 1 RNOH15 (XXX) Wen L2 and L3 are chloro, a
chl dhisrgastivg mayebe pesfocmed & phosp hahas setoshy diofuran tethe presence

Ry sed. A conmpound of formula (XXX) may be
Ofpr elﬁag’?ee SSW%%&P%ﬁlaﬁm&eonpound of formula (XXVIl)
whe et dinfSand f dorRiak (20 AR By brepMel bRSealBALY boRbound of
et hyl -V 2007/ 08038 F{CT/)GB%O?#’ SRUSY bR FealBAN bortbound o
formula (XXIX) wherein L’ is a leaving group such as halo (for example chloro),

LZ
N™ X R
o A
R! N L3
(XXIX)

with a suitable organo-metallic reagent such as the tributyltin derivative or the zincate of
formula (XX) wherein Y can be halo such as chloro. Where R is unsaturated such as
optionally substituted aryl or heteroaryl, the tributyltin derivative should be used whilst the
zincate should be used for cases when R? is saturated.
R2-SnR; or R2Zn-Y
(XX)

A compound of formula (XXIX) may be prepared from a compound of formula
XXX)

OH
N Xy R
X! \/m Z
R! N~ "OH
(XXX)

When L?and L? are chloro, a chlorinating agent such as phosphorous oxychloride
may be used.

A compound of formula (XXX) may be prepared by reacting a compound of
formula (XXVII) wherein PG! and PG? are Ci-ealkyl such as methyl or ethyl:
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P&RO )Y~-OPA R8 (XXVII) wth a conpound of fornula
(XXXI') NH2 HN X , Rl (XXXlI) Conpounds of fornula
w@ 20avbsgesand conmpounds of formula (XXXl) are SPCT/GB2007/000037
commercially available or may be prepared using
conveni ent nmet hods described66n the literature, known
to the skilled person or described in the Exanples
herein. A conpound of fornmula (1) wherein X is
- C( O) NRACR6R7-, - NRAC( O) NRBCR6RY- or - S(0O) 2NRACR6R7-
may be prepared by reactin npound of formula (1)
' | ppropriate
compound of formula (XVI) inlthe presence of a
suitable base such as trletRyI amine. 000 (RA)mMR
CI (1Z3) NNR8B R-N==--OR8 N 11 RA~ NR2 RI-S-C
XNR R6 R7 (1) O(l) (3XVID Sinilarly, a

wherein X is -C(O NR4-,
Wlﬁ%@%{jﬁ%ﬁ&&%@d@q 2NR4- may be prepared by
reacting a conpound of for a (XXXII) with an
appropriate conpound of Ia (XVI . WD 2007/ 080382
PCT/ GB2007/ 000037 '67H%' XL %BI) R ACl )-(R3)
NNRSBR -N=--OR8 N

(XXXI)

Compounds of formula (XXVII) and compounds of formula (XXXI) are
commercially available or may be prepared using convenient methods described in the
literature, known to the skilled person or described in the Examples herein.

A compound of formula (I) wherein X is -C(O)NR*CRR’-, -NR4C(O)NR5CR6R7-
or
-S(0),NR*CR®R’- may be prepared by reacting a compound of formula (I) wherein X is
-NH,CR®R’- with the appropriate compound of formula (XVI) in the presence of a suitable

base such as triethylamine.

O 0
[ }(Rm RI/U\CI [ }(R%m

1 N
RI-N==0 .
Il
_— RINC =
R % Rl N N

6]
RS R7 () O

(XVD)

Similarly, a compound of formula (I) wherein X is -C(O)NR*, -NR*C(O)NR’- or
-S(O),NR*- may be prepared by reacting a compound of formula (XXXII) with an
appropriate compound of formula (XVI):
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N~ R4, NI :xi, Rl -S-C R111 1 HR2 XI NR2 (XXM)

(1) (XVI) A conpound of formula (XXXI'l) may be
wpe@passs2 by reacting a conpound of formnula (POMGBR07/000037
L2 R8 NR4-, HNR2 N (XXXIIl) 5 with a conmpound of
formula (V) (O-(R3)M NH ({6) This reaction may be

performed in solvent such as tetrahydrofuran in the

presence of a suitable base such as triethylamne. A

compoyfd of formula (XEXI11) may be prepared by 0

reagti ngya conpound of || 10 fornul a (XXXVI) where

IS | eayR)gr oup hal o (for exanple chlpro)s—(

L2 N R4-, NN HL3 ( V) with a suitable N

organor netal l'ic reagent such as the tributyltin

deri vakj veR$r the zinchireof formul a (XX) wherein R
| o such as chlgro. Wiere R2 is unsaturafedX

R3)m
8

can e
Résuch! as_J\0 2007/ 080382 [PCT/ GB2007/ 000037 .,
- RI-S—Cl RN Z
N N R? I X, N R2
H 0
(XXX1) @
(XVD)

A compound of formula (XXXII) may be prepared by reacting a compound of
formula (XXXIII)

LZ

8
Y
R4\/k/
N N 2
o R

(XXX

0]
Y

N

H

(V)

This reaction may be performed in solvent such as tetrahydrofuran in the presence

with a compound of formula (V)

of a suitable base such as triethylamine.
A compound of formula (XXXIII) may be prepared by reacting a compound of

formula (XXXVI) wherein L’ is a leaving group such as halo (for example chloro),

L2
N
(XXXIV)

with a suitable organo-metallic reagent such as the tributyltin derivative or the zincate of

formula (XX) wherein Y can be halo such as chloro. Where R? is unsaturated such as



-68 optionally substituted aryl or heteroaryl, the
tributyltin derivative should be used whilst the
waQrecaswssshoul d be used for cases when R2 is sSEBCTIGERR@A/000037
R2-SnR3 or R2-Zn-Y (XX) A conpound of formula
(XXXI'V) may be prepared fromé8-conpound of formula 5
(XXXV) OHR8 N4R, | N NOH H (XXXV) Wen L2 and
L3 are chloro, a chlorinating agent such as
opheisdly ﬁubﬁm@ecbmybm lmaterdayl riagy tribatydide derivh@vAsiomildbelfgtdafhilst the

par ed by reacting a conpound
chgtreqﬁ%‘ﬂﬂ'ﬁfxﬁg%@w S¢S Wh g‘i‘g i iratehd P are CL_4al kyl
such as nethyl or etRylg, A R8 (XXVII)
with a conmpound of fornulé w%ﬁz HN N, -R4 H
(XXXI') 15 In an anal ogous aoner , conmpounds wherein X
is -NR4S(O 2- may be prepared  starting froma

c omb“ocwmbomthd b formlua (SRXIV) manse prepAM GUARL @émlﬁdafnwf@ormula
nggév wherein PG3 is a thiol protecting group.
( / 080382 PCT/ GB2007/ 000037 -69

OH
8
o
4 ~
R \N N
H
(XXXV)

When L% and L are chloro, a chlorinating agent such as phosphorous oxychloride
may be used.
A compound of formula (XXXV) may be prepared by reacting a compound of
formula (XXVII) wherein PG' and PG? are Cialkyl such as methyl or ethyl.
0O 0

PG20 MOP@I

R8
(XXVI)

with a compound of formula (XXXVI)

NH,

4
aN= SN~ R
H

(XXXI)

In an analogous manner, compounds wherein X is —NR4S(O)2- may be prepared
starting from a compound of formula (XXVII) and a compound of formula (XXXVD)
wherein PG3 is a thiol protecting group.
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NH2  HN-~-S -TG3 (XXXVI) A conpound of formula (1),
wherein X is -X CR6R7- and X is NR4-, -0-, -S,

WO B(0apse3spr -S( O 2- may be prepared from a conmnﬂazwﬁ/oooow
formula (XXXVI1), wherein L' is a |eaving group such
as halo (for exanple chloro):6%osyl, mesyl etc., by
reaction wwth a 5 conpound of formJIa (XXXVIII) in the
presence of a suitable base such as triethylamne or
sodi um hydri de and a sol ve rNHﬁuch as tetrahydrofuran
or Nl\l-dirrethylforrrarride /%I])E@(RS)M(RS)mNN R8
NR8 N R-L1 "X~ /1 XigN RL NR2 (XXXVII1)
(XXXVI'1) (1) A conpound of fornula (1), wherein Xis

-X CR6R7- and X1 is -S- repared froma
conmpound of fornmula (XXXW&}/X%&)Dreaction with a

oo PtRbehd PRI Babie s SR B kSRR ro--s-

-S(60< lor —8EOM, ﬁﬂaﬂbﬂpﬁebé’t‘eﬂ %ﬁﬁﬂb&ﬁpotﬁ%@ OQ foﬁrﬁfa R{g{ﬁ(@@) Mvhedn 1! s
R8B.N R8B N RI-LI --=

a le(a)@@g\glptm suqhys pgéxkfo;()exqmglem%@gmm 0@821 etc., by reactlon with a
COIE}%[(H%%Q&ZI{LQQ @gﬁzﬂfﬂgj I Coﬁ‘% 1c g%?]a %%b:l:%‘;r%se suéh as t11%<t)ny1amme

be prepar oun
or sodlum hydride and a solvent such as tetrahydrofuran or N,N-dimethylformamide:

[ }<R3> [ }(R%m

AN o
.1 l N 1 SN
RI-L1 /X /)\ X1 )\
H N R2 R N R2
(XXXVILI) (XXXVII) )

A compound of formula (I), wherein X is —X'CR®R’- and X! is -S- may be
prepared from a compound of formula (XXXIX), by reaction with a compound of formula

(XXXVIII) in the presence of a suitable base such as sodium hydroxide and a solvent such

as N,N-dimethylformamide:
[ }(RB) [ } @),
M ] oy
R-LY N s /)\ - l L
(XXXVIII) N R R” R
NH, (XXXIX) )



(I'l), by reaction with thiourea in a su t abl e sol vent
such as ethanol. OO )-(R). ()-(R)II NN R8 RN
w0832 1 HNS I NRzZ YNiIi 2 R (I1) NH2 ( POKHGER00A000037

conmpound of formula (1), wherein X is -X CR6R7- and X1
is NR4-, -0-, -S-, 5 -S(0O--70er -S(O2- may be
prepared by the reaction of a conpound of fornula
(XXXX), wth a suitable organo-netallic reagent (such

as & ¢d1f@(amd|0\ﬁ ﬁmdllaa@()é}(l)é)‘ rriayrberm&pa&sﬂ flom B?oﬁﬁ@il&i of formula
,. 1 n the

4al.k
P aien sy iRt b iRG I ke teiasgh as
pal | a m or copper) using a solvent sugh as
ioxane, OO0 )-(R3). C(R3)m NN&R N RS N RI~X
C

TR R2 (X004 (1) 10 A co (B#),f or mul a
y be prepared by reacting a ound of
(XXXXI') with a conmpound of formila (V). (R3)m

RS 1 I—N—+—N-Rb=X N-L R1RE:: 17 (00
conmpound of formula (XXXXI | l erein Xl is
L . -S(02-, -NR4 S _
R? N R2
ay NH, (XXXIX)

A compound of formula (I), wherein X is —X'CR®R’- and X' is -NR*-, -O-, -S-,

s -S(0)-, or —S(0),- may be prepared by the reaction of a compound of formula (XXXX),
with a suitable organo-metallic reagent (such as a the activated ester of boronic acid
RZB(OR)g wherein R is Cyalkyl such as methyl), in the presence of a suitable metal

catalyst (such as palladium or copper) using a solvent such as 1,4-dioxane.

Yoo (Yo

| SN o I NN
1
R N L' R1” X N/)\Rz
(XXXX) o
10 A compound of formula (XXXX) may be prepared by reacting a compound of

formula (XXXXI) with a compound of formula (V).

| .

L
R8 -
] " T
X /)\ X //K
R1 Ve N L1 R1 e N I_1
(XXXXI) (XXXX)

A compound of formula (XXXXII), wherein X' is -S-, -S(0)-, —S(0),-, -NR*SO,-
or —NR4C(O)- may be prepared from a compound of formula (I) by reaction with

15 compounds of formula (XXXXIII) and formula (XXXXIV), wherein L' and L2 are leaving
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5

or NRAC(O - nay be prepared froma conmpound of formula

(I') by reaction with 15 conmpounds of formula (XXXXII1)
wa@ea70gm3sul a (XXXXI'V), wherein L'

and L2 are |PEW/GBOOTMN0037
2007/ 080382 PCT/ GB2007/ 000037

-71 groups such as halo
(for exanple chloro), tosyl,-Mesyl etc., in the
presence of a suitable

base such as sodi um hydri de
and a solvent such as tetrahydrofiran. O O R6 L'

gr@p@@t«th*asl‘halo( ()K()@@Qlaiﬂp)e cFRBoﬂtsI) RBsylN mesy])%’g(%(:dl the %\ﬁresand?’of lagui?able
compoun
bagsip em%urg%ef% ‘}ndr?aipl‘f?éﬁ Mﬁé % b0

’Eﬂ‘hf’?h@ﬁ#rancorrpound of
formula 5 (XXXXV) b¥3the reaction with a conpound

formula (111) OO (R),,, (1~-(W" NNRS
L1 12 iiX !/\ 2 R X R NR R6 R7 R6 R (I1|l) (R3)p,
(3<XXX\/) ( XXXXI 1) the reaction of a conpoun
Rornul a (XXXXVI) with a conpound of fornula R
X@@Qﬁfu) O O ReRI R3)m NN RS R8.N Rl LR® XX
( HN R R R\% 1 )N\
! X
Rl2 RI/X N/)\Rz R 7 g2
R” R’
(XXXXIV)

D) (XXXXID)
A compound of formula (XXXXII) may be prepared from a compound of formula

(XXXXYV) by the reaction with a compound of formula (IIT)

[}m [}M

/
Z,
Y

R-XIH ,
(I RO R
(XXXXV)

R6 R7

(XXXXIT)
or by the reaction of a compound of formula (XXXXVI) with a compound of formula
(XXXVIID).

[}m e

N
R8
’ B
PN
RI—LI RI/X N/ R?.
R® R’
(XXXVIID)




R6 R7T R6 7 (XXXVITI) (XXXXVI) (XXXXI1) 10 WO
2007/ 080382 PCT/ GB2007/ 000037 -72 A conpound of
WO eoms@sy XXXXV) may be prepared by standard fReGBRWEAI000037
group interconversions well known in the literature,
froma conmpound of fornmula (XXXVI1). OO (1~ (R)
,hm (RB) NN RB R~-NNHO %2 L NR2 NRR6 7 R6
~ (XXXXV)  (XXXXVIT) A conpound of formula (XXXXVII)
may A eompepar afdofondm(AXNXWpag befprépatal ubtandax¥/fkdctional group
. Oor suitable rivatiye thereof, such as an
1ntR]r_cHJéyqq§}99s WlﬂE{lW} 1 ggeratuw, firmaa sqnapsruad of formula (XXXXVID).
organorret allic reagents, such as R6MgBr and R7MyBr,
ei t he asmgle or a two stagerprogess. CO O
(RS) (I%.n’z N RS R8 N N 30 Me(Q 2 RB,R N OR6
1) A conmpound of ¥*Qrimula (1),
V\/nereerX|s -NRAC(O) -, -NRAC(O CR6RY-, 10 -NR4S(O 2-,
org NRA( O) 2CRERZ-.. may be prep&f gm a conpound of
for a>N

HO ~ 2 . N R
N R 6 7
R6 R7 R° R
(XXXXV)
(XXXXVID)

A compound of formula (XXXXVII) may be prepared from a compound of
formula (XVIII), or suitable derivative thereof, such as an N-methoxy-N-methyl amide,
with suitable organometallic reagents, such as R*®MgBr and R’MgBr, either in a single or a

two stage process.

(e (Yo

N
| XN > RS | N
MeO /)\ 2 HO /)\ 2
N~ "R N~ "R
o) R R
(XVIID) (XXXXVID)

A compound of formula (I), wherein X is -NR*C(0O)-, -NR*C(0)CRR’-,
-NR*S(0),-, or -NR*S(0O),CR’R’-, may be prepared from a compound of formula
(XXXXVIII), wherein X' is -C(0)-, -C(O)CR’R’-, -S(O)y-,0r -S(0),CR’R’- and L' is a
suitable leaving groups such as chloro or an activated ester, with an amine of formula

(XXXXIX), in the presence of a suitable base such as triethylamine.
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(XXXXVI11), wherein XI is -C(O-, -C(O CR6R7-,

-S(0O 2-,0r -S(O2CR6R7- and L' is a suitable |eaving
w@e@apso3gzch as chloro or an activated ester, BT/OBaW7/000037

amne of formula (XXXXIX), in the presence of a

sui tabl e base such as triethyBam ne. WO 2007/ 080382

PCT/ GB2007/ 000037 -73 OO )-(R3) (R3A)m R-4 NN

RINH RB N30 R8 N (XXXXIX) X1 NR2 R, X N~R2

(XXXXVITT) (1) A gOgpound of formula (1), wherei@ X

IS -NRACHRG- may pe priepgsed by the reaction off a R3

conpound of fornula » with an am ne of f ol nul R,

I X) in the preNence of a suitable reduci ng Mgent
Nch as NaCNBHﬁg COO(RRYM()-(W. R4 N Rg| R8
RV N "Nl O ey (XXX NRXNR N

}%XXXX' Xy (1), It be appreciated that gertajjn o
i i Ngrents in the compBun f~1he,2

t he vari ous
(XEXedEnt i nvention nmay be i ntroduced by standard

aromati c substi ' actions or generated by
convent i onal fuk%%?(gﬁgp group nodi fications eithdp

A Bisbuof 94 RapbilD arr el Xk Y e bEErepares st reaction of o
coRpOGREST fOSRES EXX‘XX'?@) \’é/flﬂl)? an BMERII BT [X RX&IR) ?1 the presence of a

conpounds of fornulad nmy be converted into” further
suitablfpisdneisg agent suamas ANaONBlly st andard aronmatic

substitution reactions &' by conventional functi ogﬁl

group nodifications. 8uch reactions and nodifi catgd

i nclude, for example,| i @éyction of a substit LEnt R,

by neans of an aronat ubstitution reaction,

reduggj on of substituents, alkylation of substitugnhts

and oxmngption of sBhstituents. The—reagests ankf 1l

. L N
reactg'on conditions flpr ch procedures are well rno
in the chemcal a. Rarthcul ar R\ A,

N R X N R

(XXXXIX)

RS
XXXXX) D

It will be appreciated that certain of the various ring substituents in the compounds
of the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. For example compounds of formula (I) my be converted into further
compounds of formula (I) by standard aromatic substitution reactions or by conventional
functional group modifications. Such reactions and modifications include, for example,
introduction of a substituent by means of an aromatic substitution reaction, reduction of
substituents, alkylation of substituents and oxidation of substituents. The reagents and
reaction conditions for such procedures are well known in the chemical art. Particular
examples of aromatic substitution reactions include the introduction of a nitro group using
concentrated nitric acid, the introduction of an acyl group using, for example, an acyl
halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the
introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium

trichloride) under Friedel Crafts conditions; and the introduction of a halogen group.
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exanpl es of aromatic substitution reactions include

the introduction of a nitro group using concentrated
wpdoriogo3sri d, the introduction of an acyl groupCTI&EBRE;7/000037

for exanple, an acyl halide and Lewis acid (such as

alumniumtrichloride) under-7#ri edel Crafts

conditions; the introduction of an alkyl group using

an al kyl halide and Lewis acid (such as al um nium 20
Patticilahé:amipdes) ofunetificdtione theludetlef teducvndiftal R groapdo hi@mino

i ntroduction of gﬁhalo enzgroup WO 2007/080382

SroBp-bY dRbeFTIRR Gatal tic y diogghation (it 2 Bickehsriaky sher treatment with iron
in ﬂi{Q‘ﬂi dsbiRRLdf (B%ro'cﬂl%he qgidtvl;lﬁl fadH n%tdx?&tlg[l o? ftftbrftﬁlg 1§ bRYRulfinyl or
an amino” group by for exa :
dkyydﬁmgénatlon with a nlckel catal yst or treatnent Wi th

iro t esence . of, h dro oric, acid w
ol i e s s gy ip Jpine pE e gesaiiens gﬁmﬁw@he%ﬁm it may be
ne@bda¥y/ §é§u aBE}ﬂ) protedtbinhdositRb $Roups 1@@1@ rc%ﬁfrp@ﬁ fns‘ﬂaﬂces where

sone of the reactions menticoned herein
protesties mews@em mablsleahl@arpk witeblt nzatlyods émspmtea’eorgam Urpewit o those
protectio

sk isBER i nliL pRES G EEPY Bl -t rcpigaice with standard

prafi€ @6itill0firaAiod skOPWI, Gfeeh m§@ct1\%<¢}fdu@§i ird Ozgahﬁ‘: Snthesis, John
Conventional protecting gr OUE)@p be used in
i E@URS

Witey eod dansd O 1 Ahys, afwgaetants gc fsoeh a9 ammo;rcatbow or

hy(%'g%{ }E élgysbg(ge‘iﬂablg E o]%ﬁ?)fetc{ g Iggu%gﬁ Eorlng Q% e 1ons merrltloned herein.

r eagtsaithble iphstbetthg QGIQJJ%B afs bi@thoast aﬂ{ylﬂmnocg%@ﬂxyfo@éxample an
hydroxy it nmay be desirable to protect the graqup
acs] BPofor eiample a8algHeY RN BB aS Aests pn alkaxarhoas goup, for

exh &Q%étﬁt?(g%%ﬂylf &Fx gmm%m%% t-‘BhﬂP@aﬁ%&&l giogxﬁgﬁ S

r exanp an ‘acyl droup,” for exanpfe an-a
arytmethpxyadiongbgrasgtipt ¢xampleaﬂ>dmxlyoxwdnb0m/ﬂ ayranamyl gmup, for

exal%ﬁngl v a&ﬁﬁ!ﬁgﬁ%ﬁqc{l %/fﬁhtméaﬁ ?or)%g%&g%%%@g’é;&grswecessarﬂy

vargv@tPthe CR6ic éﬂﬁ%lte%tﬂ@% Brob ONMEafOQ eRMthpleOdn &1 8108Y kuch as an
group, for exa énzoyl . The depr ot ection

alkaanyd pt fllsasy dagrony hgrosp oven @mblt goup mgy de sepsvaddoresanmle, py

hya/rgiélgls\%&wa gur?ab? C)asg guc% as an %ﬁigg trr:;ieﬁeg hg/flﬁ lﬁ ol}%?iamplg lithium or

AR acyl gY oup X8

sodathrlg qmyﬁmtdw AYﬂerr@ﬁOélp af ey r@fpinch g¢ @ Wt-mxi&rb’oﬁ?pgi@dp may be
for exanpte, hydrol ysis with a, suitable base such

rewesnfoaﬁmwlefmt tafratrﬁ%rvmh gautaplgracihashydeochloris; siuge or
phcgsghé&dééf&‘bﬂ%%ﬁ%‘da@ sldat A&ﬂahﬁgca@él%%@&%gy Gha

a tert-butoxycar onyc? group’ nay
ber&xhxprz&bom gtmmahm;eb& remoatvhd d‘osexatrqihé éydgilbgasation over a catalyst

b R B SR AL PELE R ARG A B GRY PPl hoisg

trm%tk"ﬁllﬂoﬁﬁc@tatep%M{agwﬂﬁfrﬁﬁ{ﬂé/ bro®cBHP gFH%\?S 8€a pEREMCHnind Boup is,
hydrogenation over a catalyst such as

exanpl e,
forp%aamalm Y nh%nloalagtbup whigh thay e leatomrh by Wweatineat wihias abkylagnine,

for I on 25 tris(trif oacetate) A
for eéiarpg IC{IIIIJ1 @lypa 13?1?10@/1%rpgllee%rtw H’é‘ir for a primary
ani Aosu@tble Protéetingf RouLka ARy @ox gRitipHia foy xagiphé) An\Why1GRoup, for

may be renoved by treatnment with an al kyl am ne,
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an

arylmethyl group, for example benzyl. The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting group. Thus, for

example, an acyl group such as an alkanoyl or an aroyl group may be removed, for
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for exanpl e dinmethyl am nopropyl am ne, or with

hydrazi ne. A suitable protecting group for a hydroxy
w@e@opsi3s2 for exanple, an acyl group, for exBOPGB2@MN000037

al kanoyl group such as acetyl, an aroyl group, for

exanpl e benzoyl, or an 30 aryiSset hyl group, for

exanpl e benzyl. The deprotection conditions for the

above protecting groups will necessarily vary with
extuhplechyohydzolykis pritht £atitably takodiph ad tualkali efetal yaroRidR, fodBxample

ety Pl i G Al s arREr B BRI G8Y berzy setou
mﬁxwmh%veéx?ﬁahgglgkex Bgé’yﬂ\%oggna?ioﬁ S LAPLRIPASEPACh as an

al kali neta oXi r exanpl e i'um or sodi um
palgdimoxindauboll. t er nati vely an aryl nethyl group such as a

E)e/ 3 %é@'ﬁé@%ﬁte% grgu{g q%v<§g§oxg %Eq}l%gg,%lr g}’(arr?p%e, an esterifying
gr® @, kbR REHPOS)- ansetlﬁrl%%;gse\% Eh Ra9b8 Qér.h?%d% g& WRahPlk, by

a carboxy group is, for "exa Ie,1 an esterifyi
hygrodysis witloa baseestiph es sodimgt ydlrosideaor fot ewampde o vgz-bhiyt froup which
be rempved, for.exanpl e hydrolysis with a .,
2B 1 Someli R APl ap SFBy i SHBPE o ordhnic acid such
as trefMor6deetd add,WtFoMENatble ABINZADEoOBFWHES mhPbe RXAVRY Sor example,
by treatnment with an acid, for exanple an organic acid

bydiydrpgergionover yeptalysiaupl aspdliadivgrot-sarbexanpl e a benzyl
gro Lch: Vv X le. 10 by. .
hyd l:fglg %%?ﬁglga%%tgg Iféggﬁ;et %ﬂ‘ifg%c? étuaglﬁ %ggve%’lenjf stagé{ in the synthesis

usinglcbaviintiond nechaiguenwellkaown i telch&gicgr aups may be

re ed at. any convenient stage in the synthesis

us i”g\éwﬁx% Smafiates drhneg hescipars novabindd theserargprovided as a
e T f@t offe inNBIMynOf the intermedi ates defined herein

are novel and these are provided as a further feature

BiolbgichleAssaysent i on. 15 Bi ol ogi cal Assays The fol | owi ng
assays n .be used tq neasure the effects of the
corm SR RIS HRYS grdeained Fpesbieghe SOSGH eRiheiciogunds of the
présBhY iRVdn@ios as AT OR Rinkbd e RitoRDAOPE Wisase Ashibitdty, Ris tiHiSitdr®in vitro
vitro of the activation of P13 ki nase si gnallin
of Bt aetirgtpnad @13 kinpsthiignallingspatiwagistand apinhithitors in vitro of the
i. ' - MB-468 human br.east
orlfi Gk EL RN REUME, B AR R e55 nase

(a)Assdy ViremdORaKinssed s@lyphaScr een technol ogy (G ay et
al ., Analytical Biochemstry, 2003, 313: 234-245) taq
det dbgRFeY usd AlphadergerpiechnolqeydShpoes s Analytigdi Bipghemistry,

200523809y, 4%@3{3 ig@ ?ﬁlﬁﬁﬁﬁné ﬁféoeﬂ;‘ﬂitg 3p {es{@&gﬁ)ouﬁd&é} iﬁﬁiﬂtg)‘;l}!g%phorylation

truncation enconpassi ng am no aci d resi
by I8t 5IPOR.25 of nTOR (EMBL Accessi on No. L34075)

WeS S A i RS S AN TOR crosmmp s de Gt L 38 residues 1362 to 2549
of mTOR (EMBL Accession No. L34075) was stably expressed as a FLAG-tagged fusion
in HEK293 cells as described by Vilella-Bach et al., Journal of Biochemistry, 1999, 274,
4266-4272. The HEK293 FLAG-tagged mTOR (1362-2549) stable cell line was routinely
maintained at 37°C with 5% CO, up to a confluency of 70-90% in Dulbecco's modified
Eagle's growth medium (DMEM,; Invitrogen Limited, Paisley, UK Catalogue No. 41966-
029) containing 10% heat-inactivated foetal calf serum (FCS; Sigma, Poole, Dorset, UK,
Catalogue No. F0392), 1% L-glutamine (Gibco, Catalogue No. 25030-024) and 2 mg/ml

Geneticin
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in HEK293 cells as described by Vilella-Bach et al.,

Journal of Biochem stry, 1999, 274, 4266-4272. The
wOoRi209381L. AG t agged niTOR (1362- 2549) st abl e cePCT/(GBRE®7/000037

was routinely maintained at 37C with 5% CO2 up to a

confluency of 70-90%in Dul bdéeo' s nodified Eagle's

grow h nedium (DVEM Invitrogen Limted, Paisley, UK

Cat al ogue No. 41966 30 029) containing 10%
(Ghihsulfaten dnvitregead ifnited, AUK dzdtdloges Nion 10FE502 5. GrotlowReod:§ression

. rset. UK | ogue No. F0392), 1% L-qgl utam ne

n @%%%%l?al&k%lﬁ@%ﬁﬁm% §BRI0359 Hljo)tedﬁ a5 pw%ﬁ%l using the FLAG
epitetRahd Gife MARADHHRAB P 007/ 000037 -76 (418
pgﬁjlaf a% e;lﬁ]% nvi t ro%eln Li rgﬁggée%g,[{qu "Cat al ogue No.

101 Festepmpourlsiwasepregaied ps é 8 saldrstock solubiensiarideiSiOsnd diluted
cel | usi n

. tHEKg93 ﬁij{ne, ex resiﬁd protein was purifjed g
101Q HE'SEPARSUUEET 1o0pEe # 5%»%9@ Jelassay FanePnyaHens: eXiquets (2 ul) of each
hBGHHA ANESH wk $ i
0 st ock sol u? rvoﬁe;ﬂl?%Q%g\gﬁ%Y}% ﬁﬁ@%‘%%ﬁ Sﬂetlgl%v\“é?oéwggv) white
polyetgjreine tht¢ (CrgineeBr-om)ga 3 pif infxakre @8 &@Y¥mbinant purified mTOR
tions. Aliquots (2 of each conpound

engiee o8 %Wélmélaﬁriap@e@dq Fbstraje k\%ﬁotinﬁh@ﬂ*meéié-ASMWal-Phe-
L R T b s B AL BB R 5 S e UK
LtdnaYEE20 AMY hddh GtiffeydonitRs [9@%5@% Fﬁbﬂ@lmA buffer (50 mM),

(Tg'u@t I n- Ahx- Lys-Lys- Al a- Asn- - Phe-
EGL&,Od 1My Boving serym alpiming(6.5 pagimEe, DVEK L L6 mM) endSmpagdaese

= tlk,gg Lt T 200M and a
cbl rd(#efygpq%Iglp t oaﬁ%?% g?ﬁ%":&g‘ t:}egl Fa?\ir_b Ffél&)pr&muﬁesb uf fer (50
V) ContidbRweli§ Ghat prdducecbpiriarbmie kighnladoRdsiond{rg. t8 niliMlh enzyme
DTT“&%. 25 nm) and mapnganese chlaride (10 MM ] was
actiylly (Vere greale saﬂﬁsé%@%‘iﬁ& instepd of trgt ¢amnevad. Conielrwells that

providdds &Hﬁhu1ﬁrsf§;1§?&9ré§%)5¥§?fﬁ;l@rﬁe@u§¥ g@?&ei’gﬁ%%ﬁﬁg %9%@?%%}%6’

Mexi mum enzyne acti vit by “UST NG
addingsERAd (88 mM3inscadrpbignickon@mund.oThevelabsay tsblatioAdSwere incubated

I ced a mni mum signal corresponding to fully
for?rﬁ%ﬁﬁs‘lat%é%onég“%@%re created by adding EDTA (83 mV

| NSEgddesdtioh Sk sEPPROMNthe AHBRSR 0236 AY o é)ln%h%;bc%rgﬁfﬁ (50 mM),

incubated for 2 hours at room tenperature.
bovieaseryro albendn 88l nigymi hend@ds-HEPHY4 Bilfe (66 ndM) containing

ok HaSe s PR A eSS B 5 catone
No.ca206B) aidA1phdSerBetIStbptdVifia e nérl3@DProtirA 'XQ&%@&%Q&S (200 ng;

nt i body (Cell Signalling Technol ogy, Catal ogue No.
Per@%(%@fra 1%%%5%? 00028 andf1780 1 WiRnregpavtivelahdrerr aolded and the

o AR IR SR LT G S
sigrabsajsiny o daseelight kefitatibt 680bth wde RAHRSinta Fa@RA Envision

. tten%%rature in the dark. The resultant signals
ISR Etng from I aser |ight excitation at 680 nm were

r e ashodShdiPlaRd PRSIt dSHtEE Rormed i sifu as a result of mTOR mediated
phosphorylation. The phosphorylated biotinylated peptide that is associated with

AlphaScreen Streptavidin donor beads forms a complex with the p70 S6 Kinase (T389)
1A5 Monoclonal Antibody that is associated with Alphascreen Protein A acceptor beads.
Upon laser light excitation at 680 nm, the donor bead : acceptor bead complex produces a
signal that can be measured. Accordingly, the presence of mTOR kinase activity results in

an assay signal. In the presence of an mTOR kinase inhibitor, signal strength is reduced.
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25 instrunment. Phosphoryl ated biotinylated peptide is
formed in situ as a result of nlOR nedi at ed
w@hbo3psssy| ati on. The phosphoryl at ed bi oti nyl ap€dGB2007/000037
peptide that is associated with Al phaScreen
Streptavidin donor beads for+#-a conplex with the p70
S6 Ki nase (T389) | A5 Monocl onal Antibody that is
associ ated with Al phascreen Protein A acceptor beads.
30 WpHPR leagwme Inhifitionsfoc b izitendest abmpBithdwas dxpeesshan@ran I1Cs,
Vaﬁgad . acceptor bead conpl ex produces a signal that
can be neasured. Accordingly, the presence of niITCOR

(bKi N5 ¢iAE PI ENzyn@SAdsh$ I N an assay signal. In the
presence of an mMIOR ki nase inhibitor, signal strength

i s rldgasses useioA pbeSyres0semokey/ (CBR0A U0 A6 ical BidclekaRry,
2088 TR S PrmuB ol APYY B 5 donrnine opayt ehospherlation

by As@birhe T BM3K5@ﬂKﬁ%@Bﬁt§6'l' fRIeli£6ip0l ogy (Gray et
Anal y?lﬁial Bi ochem str ,1%5 2 (53@313: 234-245) to

al . C
det MV Aaeigats speqdinghusan RISK eatetyiin andgregbatonhiubiupits were

isopAAPRORIONIM i hrieR Y E R Ao R Binkod st T RS
techaitjatsy t The salvdied EDNA dtagignts Wi udedl toRERerate HabiAb Al isfekPFBssion
cDNA_I i brari es usi ntg st andard nol ecul ar bi ol ogy and

vegteir & ptinyar, fidklensGJNA ofisachsefi the pDoDRAL §f 08 Type Ia

b L ovi : :
hulf PLUSHF| & BoBERIARL R0 NS OB aef, Bioasidor pito
o, pl10pRCad 11106 BisBectinelyPhaRGubiiishetanto @?@Eﬂ'@éc% Hvitrogen
.isoforms (EMBL Accession Nos. HSU79143, S67334, Y1005
Limiged, FoymsainDriys, Paigles. UKy Bhe v@%orrie g Sinttwayeddaptedeession of
| _ 0 it Limi
Fasfii eoGfnd S5 MRRIE AL, JFEhSed [ G RE ynimndh PER p110y

isofeatnenwangsachdpigerd awiisacddiresfdueE a44-DEE (EMBD ARicBisite No. X8336A)
[ pitope tag.. A truncated form of Type Ib hunan

-H s
anfgils fill [pngth IynangSe gegiaroabusip OaMiBhgA casssen No. HSPBKIN)

i S - cessian No 8336A) . a the
e e R oA VG RERRo LR R o ia " Thd A¥e 1
pl Bcamssianwdie. coRSple3iddVith mrwsalr;sﬁuﬁag; SbeAie dF d1Yving

pFast Bacl vector containing a 6-H's epitope tag. The
eXpression i thedactlgvisuhsysiegresinginrdagd baoubrvirus expredsidn tetteniques,

[ 1. qw r.ession in the .

T3 BORRENGE umHON Hib ol SRR BE S Fpfiird B ition
teclndguesssi on techni ques, 20 expressed proteins were

purified using.the H. s epitope tag using standard

Pt DA TSRO R i SEERES tootiled Joman sgnere Tasapies for
hphslRostds (O G ih ~
P g OSpcl)’l.Oi nggi trl?'al 22’? ‘?Oc‘imé‘qr?%s% %C?r%?l?ll%v\g@ 8&%?%?331 g P toarrhdard
molgcglpnioldgyraad P CRs¢loging texhoigues. The resultant DNA fragment was sub-

cloned into a pGEX 4T1 E. coli expression vector containing a GST epitope tag
(Amersham Pharmacia Biotech, Rainham, Essex, UK) as described by Gray ez al.,
Analytical Biochemistry, 2003, 313: 234-245). The GST-tagged Grpl PH domain was

expressed and purified using standard techniques.

Test compounds were prepared as 10 mM stock solutions in DMSO and diluted
into water as required to give a range of final assay concentrations. Aliquots (2 pl) of each
compound dilution were placed into a well of a Greiner 384-well low volume (L V) white

polystyrene plate (Greiner Bio-one, Brunel Way, Stonehouse, Gloucestershire, UK
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nmol ecul ar bi ol ogy and PCR cl oni ng techni ques. The
resul tant DNA fragnent was sub 25 cloned into a pGEX

W@ T7/@8038D] i expression vector containing a GHCEGBR@PA00037
tag (Amersham Pharnacia Biotech, Rainham Essex, UK)
as described by Gay et al.,-78Anal ytical Biochem stry,
2003, 313: 234-245). The GST-tagged G pl PH donai n was
expressed and purified using standard techni ques. Test

CatdogyeNd I 84&79. pr mpaure cbf aschls8leatdld st @edbismlt yhiliRABPI3R enzyme
f}ggo and diluted 30 into water as required to give a
(1 ge of final assay concentrations. Aliquots (2 |) of

: i ir. int | of
DI O Rt A S PR Tl R B b, s
Capill@iue Nd3961 )) adlerBisidre @ishosBiat @ TIMEY L MPhAD 8BRS Ssolution

d oucestershire, UK 2007/ 080382 PCT/ &B2007/ 000037

[canpyisms BlioHGe pNG.6 ek (48) mMa 10ipt), 3k[é3-of each sel ect ed
[ t,. ified P13K 15 ng),
o Bt D B bR 50 M el 1S amal s 1 ne.
1- . i k () ; i 1
L)y Aoty RGP M qrdHdgnesium chloride
(10smMA W@ﬁa@tqt@(g@fgm@itﬁgperm@ﬁemo pEfutes.buf f er (40 NV

- (3- | ani .opyl ) di met hyl i .
10 b O BRI S S ATEARLA) rgimu enyme
act{Vily Fyer@ crebedaydistiggyye HMSO chnteudi dFeest cd@psiddl WASrol wells that

itated at roomtenperature for 20 mnutes. Control
pr Q%gﬁdsa PREMYR signlearssnondingieiulygnhibited enayspeonee stpated by

' : J A re. cr.eate si 5%
o RSB BT, Cuobhet ! oK okGifiie” it tipiffecsion.
NopingtaaedKa Camtd g INos 681615) GRtchae PRt dtepduddf Th assay solutions
[ ntfi bited enzyme were created by adding wortinannin
wepegalig) agiiaiod Toe KL minuigkat sponpiesanerdige, Padge Road,

' | ~ 0681675

noradlreas LSRR o e SR04 Seamiiinde Rz oo

e oy by il TR PP ST 010 ).
t

Db Kb, Sk 17,
rechibfantl Bitied Qe PO P SER G Tl M AllpbéETKhi-osT donor
and aveeptoTadads ()@(Delgj,\ljBad{h&fBi’oscimrﬂiini’&d,th Stptien Ro&d) Arfl’tar_lgbég{lpe,

- Creen | -

oSSl B SR o S BURESS B o o

about Bitd ed, Stati on Road, Pangbourne, 20 Berkshire, UK,
Cat al ogue No. 6760603M were added and the assay ‘
20 bowgs airopay tempetature iy the dadiu tThs result2at signatssarising fommlaser light

excﬁt?fg@n%tgétgg {ng? }Ngﬁ%lj%gd gs%é( a chq(%rd gf’p‘fllabggstt ir?sit Pll%lllg arising
PI(3,4,5)P3 is formed in situ as a result of PI3K mediated phosphorylation of
PI(4,5)P2. The GST-Grpl PH domain protein that is associated with AlphaScreen Anti-
GST donor beads forms a complex with the biotinylated PI(3,4,5)P3 that is associated with
Alphascreen Streptavidn acceptor beads. The enymatically-produced PI(3,4,5)P3
competes with biotinylated P1(3,4,5)P3 for binding to the PH domain protein. Upon laser
light excitation at 680 nm, the donor bead : acceptor bead complex produces a signal that
can be measured. Accordingly, PI3K enzme activity to form PI(3,4,5)P3 and subsequent

competition with biotinylated PI(3,4,5)P3 results in a reduced signal. In the presence of a

PI3K enzyme inhibitor, signal strength is recovered.
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excitation at 680 rimwere read using a Packard

Al phaQuest instrunent. PI(3,4,5P3 is forned in situ
w@sgooa/osms8ul t of P13K nedi at ed phosphoryl ati on BET/&82007/000037

Pl (4,5)P2. The GST-G pl PH domain protein that is

associ ated with Al phaScreen A9i- GST donor beads

forms a conplex with the biotinylated PI(3,4,5)P3 that

is associated with Al phascreen Streptavidn acceptor

bea&$3K Py neminhibitianafor g gpreadest eaniivnd, wasekPssedGRRATES, value.

(C)vvit 'totinlatgd (31,4,5 P3 for binding to the PH
dpn&l—ﬁ%mm | i ght excitation at 680
ri MThish8sadR@ImARAMLE aRBGTLQE cABRAIA0 f@fnﬁ%iﬂ%%%?ﬁaﬁon of

signal that 30 can be neasured. Accordingly
Sedpy B iacklitvb assesssd fusing) ARupBnExH)oRS teetthobugyAgumeh Bioscience

. etitjon with biotinylated.Pl(3,4,5)P3 results in a
LA pblet ot by R4 o638 Bipidl bifankrcth Fopeings g pmpees echerated
by ilasbi-fah@ing. Si gnal strength is recovered. WO

2007/ 080382 PCT/ GB2007/ 000037 -79 P13K enzyne
i nhPpMDAsIB-4p8 Augiap breasteadenerargiounalcelblines(t 6@ Bemibchsm,

- Ser 4.73, Akt. o

eI CEANEE, L0 Do AR SEL A MR o

oS sa ot ho Aeunen Expl of ot eehal ooyS Apu o inactvated
chiaﬂ}gil&gﬂtgi“@n}gﬂerﬁted), appl ate reader t%Z\t can be used
' ' f ' cd by,
to_raphdhiaAUAILYIaAl G ieabi AR ihd IRARS AR  Rdoul?d

| aser - scanni ng.
(Inneteative Ecl iTacmmlagitd Inci, Sen Didgs, CAOTISA) €hralogiedd. 2UE 104) using

ddl.esex,,. UK, t al ogue No. B-132) was raoutinely
st HETR Sttt merbo il Ko divogel Bmech to Bond webcploper mL.
AligRod 856 jup wENEM-60NHR DRS¢ HRYHAE 0| RS R Pactta G6 el
and 1% L-glutam ne. For the assay, the cells were
platpePaddrdiimer, Gostone MA T 8k eChthlagie Noi 60951 82)tutgides density of
[ L T | 0gj Inc., San Di , CA,
B e
HSRSRIE clRaTadh ot Quisvech, 1
P e R e fetEF o P Byl ¥F by S attow
themdtoladdfret he i nner 60 well's of a black Packard 96 wel |
15 plate er ki nEl mer, Boston, MA USA; t al ogue. No.
500885 21 G B laRa Sy Lot compaBRanan gintogden 3 hours o
370 Wik 8%SCO20Tdsk cOhp&itlds Wefe PRELAI WS @ i 32K si)lﬂti&ﬁkqn DMSO
outer wells to prevent ed%e effects. The cells were

and ssealba dibiedgsieaniget with gamchwiadie 9% GCRrange af tancentrdtions that
.. n th | ]. { j t t t
wels OIS reaitiell ol i mratSnsody Guugls 10 60 teadk fomempnd

dilf@ioR . wel € plac &DIMPONEIL Sin WEpIRaRd) W?W@ thedtnal BqfiVed EQfKEntrations. As a
.solutions in DMSO and serially diluted as require

MIRpER 1gpsise KorEali eachplaje gentaingdawelds lfvingomfealtcoatdntmson of 100
ul\/lt]lj%94002 (Calbiochem, Beeston, UK, Catalogue No. 440202). As a maximum

response control, wells contained
1% DMSO instead of test compound. Following incubation, the contents of the plates
were fixed by treatment with a 1.6% aqueous formaldehyde solution (Sigma, Poole,
Dorset, UK, Catalogue No. F1635) at room temperature for 1 hour.

All subsequent aspiration and wash steps were carried out using a Tecan 96 well
plate washer (aspiration speed 10 mm/sec). The fixing solution was removed and the

contents of the plates were washed with phosphate-buffered saline (PBS; 50 ul; Gibeo,
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were 10-fold the required final test concentrations.
Aliquots (10 I) of each conpound dilution were placed
WO p00a/08382 (in triplicate) to give the final reguGBew7/000037
concentrations. As a mninmumreponse control, each
pl ate contai ned wells having-8-final concentration of
100 25 M LY294002 (Cal bi ochem Beeston, UK, Catal ogue
No. 440202). As a maxi num response control, wells
Catadoguei ned | % DVSO i nst ead of test conmpound. Fol | owi ng

NG BB PR "o R 7P Bl s B GEAQ HEReH Bt oM
terhsRr iR witl 8h 8k uoP?i ;‘fq oﬁ %Jgerzll %gﬁgﬁggﬁwg%uﬂ}: # 9(? stﬁctg of a mixture

room t enper at u sequen
of ®BSiandt i on and wash steps were carried out using a

n o9 | at & .washer (aspiration speed 10
0. %Cfawé)l%mﬁjéwm ﬁnﬁ@bﬂsl%ﬂ 190 B l#% sHRIRp\RIRndAgntspecific binding

SISO S188 o 1205 69 B BTl gm0 o

bl by B8 8insBGig GBIRAIIAMMNRTed nBl-[*Matval’ ¢gigastdied trade mark);
1001 015%%‘3 a§e conte ts of the plates were treated for

PremichPRYAT aﬁgrgﬂﬁ B dnyp dpigiugs of RS ﬁncb(_ﬁoé%l Titiesn-305 0T he)
‘bl%f:l;ltﬁ% ’?lgiffeg fRFaE f@?@(i;}ﬁg'a%&%ﬁeg% @Wg&fﬁﬁ%&@hﬁ} i B8uPt Bom temperature
withpebbre aifti phcspha-Aikt (M'BQ mntieRlyrse e @5 @jldber avells pel iSidralling,

H i Bt e G0 B OB1 B 00n J1caad SO GO’ buffer,

Celly Vet waRgi sting of 5%dried skimed mlk [' Marvel’
(registered trade mark); Prem er Beverages, Stafford,
thr@]lmen irea mistongrod PBS 4PE9.G6% ToveoB 20 T\MabseqaéhtlyT bells were incubated
the cells

for Haci gt Bty RPeroFt P A LSEAHCE Lpabaied cgat ar6 b IeG (50 l per
we'IIaMHlécui%ﬁl thoH@:E‘ CIﬁWﬁ% élfF Iﬁlﬁq ﬁz%l)e?’ B{EK' égtggorgtﬁg N‘&bA%TO(‘S% that had

per vel
be@a‘ﬂlhﬂﬁb UéO(NOl ‘Qk)‘ﬂkmlgf baﬁfelh e@:tllbemne dashet! 8dimesS0ith & mixture of PBS

and, B8 L e B\ Stious 5o ISR RSB Acestis paeh bl and dhe ates
we‘f@ie%le‘d%ﬂplﬁﬁﬁéjﬁ)latfe%alérstéﬂﬂ g}%@%%c{r?@rgﬁ%%f@ﬁ @é&‘{i@f)%& Mhd | analysed.

Al exaf | uor 48 l'ed go
15 Wkidrescivise alosd mmspdise Hais obtameidtwitigench compowd] were analysed and

| | No. 1008) that had b
theffReie S npthiint o Seribeior R op ke Paessesl A an i 8ol hed
(@3 ti I;Iim’ﬁrd/\MDA-MMB B2l hrBBSdeARGr Gn AR PSR GPAsAY

aligquot of PBS (50 |) was added to each welT and the
pl atlBis asygyrdstesmgies @%@MW%RCWN@%@&%M cal @roliferation as

o0 ER G A0 R AT BN A B MR 4R i man st
adenongroinochawell éna (Ia(]}QSlEdet‘:i@m L0itdlbguedes TPBH}QBd) was routinely
L nhi bition of Serllorle 473 in Akt was expressed as an

map@ge ag crlbed in Bi

For the proliferation assay, the cells were detached from the culture flask using

ogical Assay (b) herein.

Accutase and seeded into the inner 60 wells of a black Packard 96 well plate at a density of
8000 cells per well in 100 ul of complete growth media. The outer wells contained 100 pl
of sterile PBS. The cells were incubated overnight at 37°C with 5% CO; to allow them to
adhere.

On day 2, the cells were treated with test compounds and incubated for 48 hours at

37°C with 5% CO,. Test compounds were prepared as 10 mM stock solutions in DMSO
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(d) I'n Vitro MDA- MB-468 human breast adenocarci noma
Proliferation Assay This assay deternmines the ability
wo@Rooresu3szonpounds to inhibit cell proliferatipCI/a82007/000037
assessed using Cellomcs Arrayscan technol ogy. A
MDA- MB- 468 human breast adei®dearci noma cell line (LGC
Pronochem Catal ogue No. HTB-132) was routinely 25
mai nt ai ned as described in Biological Assay (b)
anthearisilly dilFted as heuired Withesratvihonedis s@yive b hgnge@if ket ¥&@icentrations.
det acgﬁd fromthe culture flask using Accutase and
Aliggatgdep Hhiod cathecompoand dibutign were placad b1 aiprll pad kgrcgllggrere
incyygét%dpgrate at a density of 8000 cells per well in 100
| of conplete growth nedia. The outer wells contained
2 dapoat|37°0fwitlt #iC@,. FRSh pEiccatdihad yRiel welsRahad test compound.
overni ght %t zag}/vith 5%C® to allowthemto 30 o
adh &gy G, Bydy labellinggeagent Sigias. Catalegteddo B 9285} d¢tfinal dilution
of & | it
e s PR w2 Roffly ot S o medum was
renswiedtand tise defls BMBOh WoII 200 80 BB e RGEhERRAAT0 NOOOB3Hixture of
d serially diluted as required with growth nedi a

-8 |
ethagl 5P gl Al Aok 26T PBLetenib Sie Hlat Rbrretc AtlghsHEwig0 Tor 30

bl o RS R BL2560 1 L
uh) Ceruediascy dpdchl aiccoit @M G0 gdNvaLddde kd Sachivtdllo W ftdr@Btminutes at

compound. 5 On day 4, BrdU |abelling reagent (Signg,
rooghteRInSERTEreNGe celteey washed twieeawith PBSt ithidrogsh per 3%, 50 pl;

S AR 0 0 M e e s P iy B o
tempetdtunepthe welllx e@drdywadhed agaimngithvPBS 100 pl of a mixture

of echlﬁ]anol and gl acjal acetic acid (90% ethanol, 5% .
gl aPrdlY Ingerraration yas detrgteddenipgubalion &y 13mur pf regmggmperature with

f f \} s h :
ol SO SARELARANE G5B B ERRLCIS U ol psaoo
tha( @h4 dih@ed piY imBBSadaiathing] BBIA wed 0.05% TRéen2iD. NFAvduRa
t . roomtenperature, the cells were washed twice wth
antibgdy Wiy ArBeeH ot % HesTES0bPBY. For vigjaisationodingoseruated BrdU,
ey QTR0 U AT b S AEATHRED B e

20 BEE:r cBnalhingie 0r1000 dilition ofasletetl eat 488 -hbyelldicsaditDmob &I IeG.
1.hour at room tlerrp rature with 15 nouse anti-BrdU
For sl ipn s Selicsplens o IR0 diljsing of BaschststaicMalesgis Probes,
Cat 20870 Wt | s 40 ; {F g ng
R na: 0B aE e S R S S
Subsequendy, B3 bl (0vwd) wasinkied o6 eddBSvel Fard thé plasdsiveeaé hilysefl using a
C IL{JEE'N orated BrdU, the cells were treated for 1 hour
e DOHDE FRP &P atERSdot tob mmther sid pymbgrpf BrdE wrosivise pells.
20 PribieBkencO®BbRIBiHAsAdata JHA A giﬂ{te'aa{]c&ﬁpdﬂnﬁﬁré !arﬂffﬂ;sed and
488-1 abel | ed goat "anti -nouse Ig
the degree of inhibition of MDA-MB-468 cell growth was expressed as an ICs, value.

Although the pharmacological properties of the compounds of formula (I) vary
with structural change as expected, in general, it is believed that activity possessed by
compounds of formula (I) may be demonstrated at the following concentrations or doses in
one or more of the above tests (a) to (d) :-

Test (a):- ICso versus mTOR kinase at less than 10 pM, in particular 0.001 -

0.5 uM for many compounds; for example 65 the IC50 was
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20 For visualisation of the cell nucleus, a 1:1000
di lution of Hoechst stain (Ml ecular Probes,

w@2a0al0g38xe No. H3570) was added. Each pl ate waRBCTGBR@®A/000037
inturn wth PBS. Subsequently, PBS (100 |) was added
to each well and the plates Wre anal ysed using a
Cellomcs array scan to assess total cell nunber and
nunber of BrdU positive cells. Fluorescence dose
response dat a nidasaied ed thwee broesios, tlenpdusldvere 39, 4.1 and 8.2uM,

anal ysed and 25,the degree of i.nhibition of

VDA- ?\//B 468 celr?su&}n&&/flﬁraﬁgv@ﬁ‘ﬁroggﬁ@flas an |1 C50 val ue.

Al t mesgh):t he @Cébrmgk)@mycﬁlpe% AReLh PPk af leE{’tﬁa 10 uM, in
1) tural c anbe

conpounds of fornul a vary wth struc
as expected, ipartigalaeP&0] - 0t5 1M foeinasy ednpdaids;aatd kst yersus

Geronatrat od & hE o gmeng b Al hat 1 #8Tdn pergculer 0.001 -
in one or noing @i fohmaPespdesls (a) to (d) : 30

Test (a):- 1C50 versus mIOR ki nase at less than 10 M
in particul ar for emple 650he [GAG was measprabmpburedsrasians, the

exanple 65 th S 4080382 .. .

o] 0057 008aES ReliSo 2. RN Araling e aapepgatue of

t he val ues weos8ud19, 4.1 and 8.2M resulting in a

mean, value of 5.4M Test (b):- 1C50 versus pllOy Type

I'b ﬁﬁﬁgﬁ):ms ké@tver%lg §efﬂ'ﬁ‘a‘}7) 31 Akt gt lepsithap 40 1iVB dh particular 0.1 -
0.001 - 0.5 ghhf , r

pi 103 Type 1 a0 BnEr By FRRHAR: foR Bl iy U 4D vis

particul ar 0. @@hswedoib it dbansions)yheowimsungs;12(915.6, 9.7, 10.3 and
exanple 65 th

| C50 s measured on three occasions,
the val ues rlélﬁ’.rés\f‘ﬁi@.lﬁadﬂ@né’.a oMt S &Mt i ng n a
nmeamestgiiyie of 1CH aBMks thén I@ah;(C) 1 - 1 C50 versus Serine
473 in Akt at less than 10 M in particular 0.1 - 20 M

f or Thapgmpeings of the)presentrinesrdiop lace aWantageduSHithattiey possess

fiver occasion t he val u were 12.5,.5.6,
phefFg8 Bl Ul iR B cbiRgliRls 3 By iitigh modulat
(in Pasidulsd, Talsibit{ NOR kighé aat/ok phSsphhady1128siMI-3U8ndREPI3K) enzymes,
pr esent invention are advantageous i n

d f th
suchigs e (@5 BRISR S Bese i BRkphaP I ceiadn PSR elta) and the

_ " . . .
et g B SN OSSR ST
invpitesphedulaty (innestidubdr; Bhibith adkOK Rdk. Morey/p@sculariuci@iinds of
B B T SRR B
inh{bitoBKERFERILs oMUTRpIIRAS bCHdt Ik YT) HUTPRUM SorRfratbd sing the test

pr esent . _ _
procedures set out herein and in the experimental section. Accordingly, the compounds of

formula (I) may be used in the treatment (therapeutic or prophylactic) of
conditions/diseases in human and non-human animals which are mediated by mTOR
kinase and/or one or more PI3K enzyme(s), and in particular by mTOR kinase.

The invention also provides a pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt thereof, as defined herein in
association with a pharmaceutically acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,

dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
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20 invention nodulate (in particular, inhibit) nlOR
ki nase. More particularly conpounds of the present
WO pooeqsi3sn nodul ate (in particular, inhibit) oP€r/6B2007/000037
nore P13K enzyne. The inhibitory properties of
conpounds of formula (1) may8Be denonstrated using the
test procedures set out herein and in the
experimental section. Accordingly, the conpounds of
oirftwemtsyl g2ls, b aqreguher ailyesblitions biesuspestons)) tor ddaehispsiitn i

. .or .prophyl act.i c f 25.cqonditions/diseases in human, . )

inGfeBR R Ffi 24 e ERP & R Bl B0 Rupetapo riRadministration

by KhsQ 8o b @ka@gl@ a8 MRl RAOGRISEL R} pall%ﬂférdl Qdministration
particular by mrOR kinase. The invention also prOV|ées

(foa exampleraz @ sictileadqueamspo ily isolnticn fyyriisivegows, sumptanesls, of

. | h tically. tab R

inee R ot brog s B Rl o ool P B PRy
phara@ceubosaddsiof ACIBPERdh Y BUMUBIn&! b 8rlveRtionaBProtiifires
conpositions of the invention may be in a form

usigg comigntionad phaymmcetiral gcinients wehdine vasintlzehirst Ehus, compositions

: 0 e ueous, or. oi | .
i At 88 NonR B, o BRRYICESne USRS RuBlrgRtectening
flagouainglagd/or pyoserpativy agehisxi rs), for topical use (for

exappl e as creans,, WO 2007/ 080382, PCT/ GB2007/ 000037 .

- 83 187 ARAEHf aclyy iggredienhthalls Gembined With ens| Qitmiasp §xeipients to

. ; Al by : i

PO RLR T ogel 0y M S 2 dPbendtl o hGfoct bhted and the
partievleswiuje, offadmimidirativins thoatxample,yformslafibh attéraied (6rasral

exanpl.e a finely divjded powder) or for parenteral .
o Pl et et i e R oR earible) o Jm i | gf scive
ageit (Mor® RLAHLP E‘rolhpl td P80 tﬁg,efﬂpé'}&imp%‘ BoHE BRERIM %)5%0mpounded with

i ntraperitoneal or intramuscul ar dosing or a

an appspRyEte ard cdnyenienicnadung obéxsipientTwbichongowiry ifionsatwiit 5 to about
' t-1.9n obt ai.ned by conventiona

98%@%%ggﬁsgﬁgﬁdéﬁ%ébggﬁ%%%?$%ﬂb| phar maceuti ca

exciThe eing sf theeloke fop Gvdapentid HieprapliylactitUfupEeSPOSEdhRRd of

intended for oral use nmay contaln, for exanple, one or
forpyradl Wil nstirally vary\pseqrding g the mefurg aud W\’er‘a/rfg/ptb? disease state, the
agqoaﬁﬁ%%% }Gfltﬂe\éﬁﬁﬁzﬂ%?i:ﬁtiel& Ond ﬁlg OB 4R Edrﬁfniﬁl%‘iibﬂ,eaccording to well

i ngredient that 1s conbined wth one or nore
knexcpyiaplesof medipmeduce a singl e dosage formwi |

necegssarily vary .dependin pon the host treated and .
t hol™ a1 ¢ Comand Sl ermats ulfrAecseneatie F propb agdiabipeses it will
gelr'érefl@W@Hdﬁ{ihi%réd@oqlﬁﬁ%afil? oS @lthe %gb,%?&fﬁ&ﬂfl?, 2 nr}h%/k%o 100

humans wi || generally contain, for exanple,
mgtkg body weighi 43 Tegeived gaven if reqrieedsini divided désesnitiganera30wer doses

. r.ex froml1l to 100 C unded wi t
wilBe agepis TSRS ot R i CEiat prioiale or
intiekérohs Bdtiniarfayioh DdBs8 o tHe rindeOfor RRathple IB mpALLCHOIMS dgg/kg body
wei ght of the total conposition, The size of the dose
We&l‘f wilhgangradlytheused. Pimlanly) @e edminisirasion by inlfalationoarposgna the

ol o SR Ly Pty S0 TR0, LA, i o
forms will contain about 10 mg to 0.5 g of a compound of this invention.

As stated herein, it is known that mTOR kinase and the PI3K enzymes have roles in
tumourigenesis as well as numerous other diseases. We have found that the compounds of
formula (IT) possess potent anti-tumour activity which it is believed is obtained by way of

inhibition of mTOR kinase and/or one or more of the PI3K enzymes.
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age and sex of the animal or patient and the route of

adm ni stration, according to well 20 known principl es
wW@B0omeslizel ne. I n using a conmpound of fornula (PQT/G8BR007/000037

t herapeutic or prophylactic purposes it wll

general ly be adm ni stered so-8kat a daily dose in the

range, for exanple, 1 ng/kg to 100 ng/kg body wei ght

is received, given if required in divided doses. In

genekabrdingiyvhe caspamdwor the peesaaihvinsivs heto AR & anti-tumour

repgteral route is enpl oyed. Thus, for exanple, for
T I TN T T
prélgeraB¥amph otiéaﬁ@ér‘%tit-ﬁvﬁé;%e %iﬁg‘%o%l@@%{t .a%/‘oLt&/reatment of

eneral’ly be used. Sim| r ion
solich vad/ett ligui] tumcdio disease. Pariculaalyghe compomdamitties préseiinkention
10 25 ng/ kg b ight will be used. Typically, unit
onsDRda™ SPweRiin 1R afioal'ho an BEAmSR Grpalh tomenty bphehare

RO Mighisitioh Bf SITOW Sk/b b midsul
¥ known t1 hellt 1(r)nT(]? Ki nase gg%het(ﬁzn(%% giﬁg rlljgkrrgg%fwné%/sesu?% Fsegle Class

Ia PRK gmzymesaud thgdHassilb PA¥K watyimea sFurthes tioisonatduads of the present

- di S e found that the conpound fornmula .
P60 8 a0 85 s O P s et i E o Btpurs which
ardbdiated dlons 0P Rirf @AM/ & onelod Riddé bf BB PRAK RESRhes such as

ki nase and/or one or nore of the P13K enzynes.
ﬂl%@?ﬂ/ lad03i8 snpmys@nd e ChonbisRI3K-wayme.c dhel emgpgynds ey thus be

R X PAHER LTI YT LAR)  reor

sudhhecapmese Mertainentpoondsangy bé usedlielprodgcedtt PB3K enzyme inhibitory
roliferative popt ot i ¢ and/ or anti-invasive agents

etlpet ip ﬁé”%rh‘%‘?q‘?ﬁ%%{ AryreRd Aiseeh Hewnewt  sol i d and/ or
I o WsGdidREin GhBBRS K of %?T(F)Rq(%pa@é h¥a/of IR ocfmg?’% Flgéymes

the present invention 5 are expected to be us
shquid bp pthenpéwic \atuet foetiereatmant of hodiferativendiseasaiichlas afer and
. Liive .to inhibition of NnMfOR and/or o r nmore of
in PSR Sptrls ety HecThonte e Gtboras o he T and
lyragitbid halifdaasiss hiv il Ak @IEVORredMEMIET for ERENSIONRARLN IS the breast,
of the present invention are expected to be useful in
colpprstum. dyrarinchiling smalbaelhbwg catcer.mossmallreslilengmaincér and

I N m and{ or ,one ,or
o G GE Rl RO ol PR L 497 Blage ead
anenekkignay tivér gasGloastestinkl REGK oesupyiagus, TRy GRRBRHS) JRIn, testes,
may thus be. used to produce an nmlOR enzyme inhibitory
thy EQlH SETUSFORY AR BV O ST SeWkheimiaf Hneludiag Gpute dyraphoctic leukaemia

ALL i '
ALEEEIR I GO SRR R s
ani Aapordmgrieedurtifer sspshat off thainvention #erest ptositieder @intpound of

pnhibjtors, of mr i nase d/ or. one or re Pl 3
forlpi 7L 51 B e noatly BB apltherebty i dsdnr Ghereigor use as a
metiiceatiEnt vermisledddienahavackhs@ase such as cancer and

in particular solid tunmours such as carci noma and

sar GofRIgingiela fimeher asnegbof the inyeution, fhephisirdovidéd goampived of
foriglggac : oggﬁﬁggﬁkeﬁ%igél?}? aécrelgt%fgesgﬁ tll%gréof,fa%rde%ﬁgc{rﬁelargfn for use in the
production of an anti-proliferative effect in a warm-blooded animal such as man.
According to a further aspect of the invention, there is provided a compound of
formula (I), or a pharmaceutically acceptable salt thereof, as defined herein for use in the

production of an apoptotic effect in a warm-blooded animal such as man.
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colorectum lung (including small cell |ung cancer,

non-small cell lung cancer and bronchi oal veol ar
wa@2amemesesand prostate, and of cancer of the biPer/dBein;/000037
bone, bl adder, head 20 and neck, kidney, liver,

gastrointestinal tissue, oeseéi¥hagus, ovary, pancreas,
skin, testes, thyroid, uterus, cervix and vulva, and

of | eukaem as [including acute |ynphoctic | eukaemn a

( AL1Accarding toraofiuithemipathirgefithemvestidtateieds proMdell a compound of

foifih b, e BRI Sho R el o At atned darape tichas in o
wadiha-bIbeddHnAnl!shch £ man R 5@@&%&9@&%&&5 AGHE e&nggh&eﬁﬂr{d/or

thereof, as defined herein for use a i camen
trepiment nhpuelibiraiveatiseasd weh as caitems man. According to a

further aspect t he inyent.iion, there.is provided a
T U DU M LR
co{ﬂﬁgtﬁm &oemelal(l), dthestRehaceaticARf d-BgHahe gl ﬂﬂFllEegié b A€fiAdY herein

production of ‘an anti-proliferative e tina
forfhe prasiveiaercef aarfintiairolifgeativa sifetrin a Aveorldbodpdtanimal such as man.

furt pect t ' tion, . there is.provided a,
conp%gé%ﬁ%f f?)%sf&ﬁp%rrfgn% L \([FI%@S amec‘éot&ﬁ%%%té t?lglgl 1§ yrowded the
usactepimpduddsdifdrmiufes of a pharmtebitiaty hedepiaBld Qlt thki8ofl B defined

t he, production of an apoptotic effect in a

heygiy i the BRRBACHE of medieamens forarse inibezuodyctigngfan anti-proliferative
offEth FRARRATAI00RA3 Aimal 3RcGEALMI ng to a further feature

of the I nvention fﬂere IS provided a conpound of

f or deardfng) to adurtberplpactrat thatinveatiby, there épprabided gl dse of a

t herepf,. as .defi ned_herein . f use in a. warm bl ocoded
colgpii iR Dol PRaTHRouie b st e Sfbeor 4s dpaned herein
foraRé gﬁidﬁéﬁiﬁi of%ﬂ%gﬁtotié Eﬁ%&t E@kaa%-b?(gﬁeﬂfaﬁﬁﬂl 5¥& 4 qﬁﬁfs e

such as cancer. According to a further aspect of the
i nvéwepising ohdishdrdeainne\of dlas aspeet afdbe diveationctbenedsipdvafed the

usq ol o Rl R B E PR G G B B rcos dofined

hereiit in-the plahfifactated ofe wédiethenit fortusWas ﬂ?e?Jr&ﬁﬂﬁ&n 8fuoptotic effect
such a? man. According to a further feature of this

in 3 $igupblepded grimah eshias i here is provided the use of

ac f I o} ceut .

2o aRPARE: @l R oF ey e RASAIR b LER I s e
compourdanftfomeula l),oor mtbmare aticalg raccepeabildsdltiBerns  de1géfired herein
. é?_an ?n i-ggolifsrative effect in _a warm bl ooded
0 R AR A HER D& MRgiTA AR BF wierp arvirra-blapdadenigdsueh agpan as an
anti-Babivy 88t dhe LHRARNeRt REDN t%ﬁnéﬁl%f gﬁﬁif&gﬁifeydisease such as

compound of formula (1), or a pharmaceutica
cangeGept abl e salt thereof, as defined herein for the

' f toti.c.effect J | ooded .
P s ARFOraR 8 e PR ek B by ot oPe By SRl Perp Sy ided o
metHodtfbi proda¢ifg in ti-pldifdr RIS FRNint HMAE-bRoBEPNMiART shdifas man,

. -use of a conpound of formula (l), or a _
in need Oh e tsaEmentyhighegmuise s admainistaringrte said animal enieffedtive
Bk dofinb re .o L nt._far u i n
A oIS FEHER 416, AL EATER o YRt o
defined herein.
According to a further feature of this aspect of the invention there is provided a
method for producing an anti-invasive effect by the containment and/or treatment of solid

tumour disease in a warm-blooded animal, such as man, in need of such treatment which
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in a warm bl ooded ani mal such as nman. According to a
further feature of the invention there is provided the
w@e®7080382 20 conmpound of fornula (1), or a PCT/GB2007/000037
pharmaceutically acceptable salt thereof, as defined
herein in the manufacture of86a nedi cament for use in
a war m bl ooded ani mal such as man as an anti-invasive
agent in the containnent and/or treatnent of
coppybésfadneinistecing tewad enimalin efectivaneetnt Aacehbotigd 60fodmula (1),
fu[ther feaiure of ihi aspect of the invention there
or p phanmaceuica Iy ageepipble sl thgpotpaslnfisred fersin.
anti hd @ Al j j
ARbRIind @ AfutUEr a%gécg f%f tHerflllfen%ﬁ {[ﬁneg%] g%\%ﬁ\ﬂgﬁ{%gﬁge ofa

such as man, 1 n nee such trea
comppiyrd efdformdai(h; et apliangadentisadiychcagptablt santhefeb e at Uvfned herein

. amount ~of a co und of . f or nul ), or a . i
in BT oF F i diemept p s oy lg‘ieg‘i%‘“rt’é)é}f‘{r trgaimegbe] pretferative
disBayesuth ad\emeEth AGydrR-Robddtdashallaah W £ Rf this aspect

of the invention there is provided a 8 nmet hod for

pr od$etdingte adftther fastarsi ofghis hifpect ofthe itventonthederisyprotvided a

me\;ﬁ\%ﬁy n@{)fhtgg’g%; 'Eglﬁ%l ﬁg{re’:a%g%ﬂi&tdﬁ)f gioq%%?ivg Iﬂissg‘agg guciglp asa RGT ina
wathedbodedtanivhalCduch@s 200, /ih QBEBELs R T HRZEAD WhRBQAB R prises86

conpri ses admnistering to said aninmal an effective

adgiiipringto saidcamimpal AR fsptiYeormennd of p pompondeof formula (D), or a
phz%ﬂﬁ(:&ﬁﬁ%ﬂ§ gg&h%a)réleastgg %%tr%g’lr% Sallgthereof . as defined

erein. Accor g her aspec?Lof t he i nvention
t heAecorsling towi fdethlertabpectisfthe invénti 60 eS8 Ghréfidddas dBmhdund of

I or a pharmaceut.i cal | cceptabl e salt thereof, as
foril4 (150t AEPERIFCCG Y Frvepioh f PaGh ret o5 defimgarisiniehuse in the

prolveiitiohS® thedtrhéiR oP ISR Phich ARALAERYe B inhibition of mTOR kinase
roliferative disease such as cancer 1 n a

anaipl pnelsiraaete PIAk enaimesssithas thea@lassacarythegaddirahe Class Ib PI3K

er feature.of ,this aspect .of the jnyentjion ther .
on e B0 s S By PG P o PbiRarRckep i prapertion
surofval ilasiverndst b@ i aRAS fhiBYIT tdosdRAer in a

war m+ bl ooded ani mal , such as nman, in need of such

t r eACHEAIMS R adHte Hpatie of thiDaspaet afitke wwentipnttbers i provided the

' ' f C und. of for.mul

BB nE L BERRNETEPH By SORPRUSHRE OLTHP o v
heref id ¢tid menuifheinei of.a etieinttinh hrivee & the pidvertiasaasdatdint of those

the i .vgnt ion there |s.provided a conpound of fornula
tumqs whiehre SERsTLE i inh bRy O 6 QB iAde a8d(pT oneHreage PIHe
enzffifel (f6h R ERI Madidh eHSBNdsAnlRE theAFEYEBIPIOR o E}gﬁ{)ﬁ%‘t%{lfnvolved
_ of those tunmours which are sensitive to 1T nhiDbition o
in thereignili tremsductidn ateds whichrheaddp tixopreliRtAtonenryivek ifvasi¢ness and

. he..(] a la enzynmes and/or the Class |Ib P13K

ml%%?b’n%lﬁyhﬁu%)‘ér ?eﬁéol ved in the signal transduction

st epscomiingho b e@hdr Gedtli® 0PI AdpBERIT R invertibnthod st provided a

I nvasi veness and migratory ability of tunour cell’s.
method for the prevention or treatment of those tumours which are sensitive to inhibition
of mTOR kinase and/or one or more PI3K enzymes (such as the Class Ia enzymes and/or
the Class Ib PI3K enzyme) that are involved in the signal transduction steps which lead to
the proliferation, survival, invasiveness and migratory ability of tumour cells which

comprises administering to said animal an effective amount of a compound of formula D,

or a pharmaceutically acceptable salt thereof, as defined herein.
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According to a further feature of this aspect of the
invention there is provided the use of a conpound of

wo oromos@sy | ), or a pharnmaceutical ly accept abl ePGEEGB2007/000037
thereof, as defined 20 herein in the manufacture of a
medi canment for use in the prdéiention or treatnent of
those tunours which are sensitive to inhibition of
NrOR ki nase and/ or one or nore P13K enzynes (such as
t he Adcasking @ fiiziiermpectdf dfe ihventich dsse IstpriVidéd £Benpdind of

re involved, in the Slqﬁi:tl transduction st

fowﬁ% ﬁ?loééd’h?ﬂn%‘}‘?étl‘fﬂ“éﬂ RoFGRIARS T therly Ay dptined herein for use in
prd)ﬂéhﬁé b eIER %iRRE int 1%’12 %{ 2Rl & PY310 E% M@lﬂfﬂbﬁ?@oﬁfect (such as

Aécording to a furt eat ure o I’S"as
a Cﬁlh® In N ehzyme dreClass b RiBKl\enzi;enie mhlbmmeﬂed‘tpr t he

e nereriith s et FFBie StoisancR o ase eation eregherasided the
us&Bf £cdtdptting oF Yorasuld &Y a%aﬁﬁ‘a%eﬁc%ﬁ? ab& %gﬁy s',m%hﬁ%y &Y defined

the Cass Ib P13K enzZyne) that are 1nvo
he@;ugmathe maawiBeiues Oﬁmmsdlepsean@melllead)VIChng 8 InelOR kmase inhibitory

eff@%t 'cifo?r g’?ﬁ H%ysdﬁé 11{/%1 aJé’tX,\f#l‘ifﬁ %slg\él%e g%%% arsg gasgb% enzyme or Class Ib

Pmdl&hiynﬁmhiblﬂgrﬁﬁf&ﬁ) d animal an effective anount of a
conpound of fornula (1), or a pharmaceutically
accépranding oA furtherasaestt of the ianentine thermisailse, provided a method for

L T YN

a Wessa BIAK erﬁzyrﬂe(xrrrﬁ‘lhﬁ IbIPI3K enzyanginaibimeeeidctphvhigh comprises
acce table salt thereof, as defjned herein for use 1n

admmiieiing Ap fferivRamehald s omperIhefornrlad: ormefasmaggutically

ac?e%?ﬂ'ﬁleesﬁﬁ)fﬁ@?eéfnﬁﬁ MiiRayeRld ect (such as a Cass la
P13K enzyne or Class Ib PlI3K-enzyne inhibitory

ef f é@t:()rdn@ tA@(furthq:rrfgaturE o thainyérgionftbat is proefdet hicempound of

fo R e e iRy aSceplebRGRe e et Bl BF use in e
tre@@Rapé BRheersMiflaminltRs§ Aiseaits, ARIrLARKL aiReK S| ldﬁeés@s Jlifhune diseases

manuf act ure of a medicanent for use in providing a
or pardRVESCHIRE Bispanes-bi t or y effect and/ or a P13K enzyne

h ff a P13K enzynme or
0 aoRbirgintsf s ith UGN, AMnic R e D0y BRAL B Ghung of
fortronlaal, bria phﬁ'maaslﬂ&ﬂtly aécebfablel sakt eidrédad degined héredl BPuse in the
nmet hod for providing a nifTOR ki hase

tfegt%}?ilb? 9k 3“&9‘?‘&&5‘1%/0@@1@%@4 Breoys apd hedplegepias and

lyngéﬂo%fﬁqaﬁ Sibie@s a Cass |la P13K enzyme or Cass Ib
13K enzyne i1 nhibitory effect) which conprises

ad nﬂqcadmg tng fartheffeautei of ¢heaimpention dfiera 1s:pmmde|<m d cOfﬁlpound of

forp i et 2 Pl sy R R BIPple 5% el h drgop berSRu bt sin the

tre&tﬁ@hﬂéﬁaﬁéertoﬁ‘%d BréA tdoﬁﬁeétﬁ‘rﬁrl@mg %n@lﬁ@ﬂfg%%llaceﬂ Qﬁ%oééﬁger non-
of formula I, or a pharmaceutically acceptable salt

Smﬁlih eelblyng carceriand hoachiealsealataancarsand prostate. t r eat nent
f i.sease structiwve
(éggé(;rgfng tl) ol fhﬁﬂ%%aq{u}é o(i" theinve %mn%?ere 1s provided a compgund of
formula (I), or a pharmaceutically acceptable salt thereof, as defined herein for use in the
treatment of cancer of the bile duct, bone, bladder, head and neck, kidney, liver,
gastrointestinal tissue, oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and

vulva, and of leukaemias (including ALL and CML), multiple myeloma and lymphomas.
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or cardiovascul ar di seases. According to a further

feature of the invention there is provided a conpound
w@Roo728038Dr mul a |, or a pharnmaceutical |y accepe@G82007/000037

salt thereof, as defined herein for use in the

treatment of solid tunours s«8h as carci noma and

sarconmas and the | eukaem as and | ynphoid

mal i gnanci es. According to a further feature of the

i nv eﬁmcbmlmgttbarfal ther fpatard sl @veatonahete ivprovided M we bf a

or ically acceptable salt thereof, as
00@8?}11??@%#%{%@?@? Efgaf%ra Riemageufipally scqnizbly slkihoiset, eadefised herein
in fhfe iR R8st a nfellcAhR fﬁ&%fe{ 78 GLnbidr an%gqhharﬁﬁl Jtmy

' ung cancer, non- sna I'Ung cancer

dle&SEﬂ,Gﬂ]S'ﬂladtwe airways disessey, ianminpizsdsas er cabdiovasdilagdisensss.

further fe tur he [ ventlon there.is provided a

compbGiTE Ao tativeof s inyerioa ese PRI ghe use ofa

f

cofﬁ%&%ﬂ{ (?igg?nnlg%tkﬁ) oc}ir ?g%glg?ceg cﬂﬁ dc@@p%emg%agﬂ tﬂer%Qf al S&iddd herein
in Bleanphaifactine afla medicameft, fok ustnigyhe tréament i3Of solid tumours such as

t testinal tissu 0es0 us, . pvar ancr eas,
e iRl sfRbnif it 65 e 8RS8 i HRfd BT e, “and
Of | Apdbelyi 8 MRl fyﬁhﬁg)fﬂhé—m%lﬁlo%ére il idRd Bhe use of a
myel oma and | ynphonmas. WO 2007/ 08038

copprEAdormde o3 a pt@gnax@@madhymcqp@bée salir thersof, fie defirred herein
in fl’lf ntdi'ﬁf gﬂl\ﬁfe Qﬁé %d{cgﬁ%ﬁ for uPe 18\ﬁllent?9atﬁlerﬁ of & %nqer oftthe breast,

ar FTB.CEUt

cobmph dbhe(isdlhding b@ak oéll lua;§ cdﬁfell NRA-shellledel] lum@catnhé“ and
ﬂ 1:esl(cture of _.a nedi canent for use in the treatnent
brgehioglyeelar cangen) apdrakosiale: di seases, obstructive airways

di SeR3&Rling tgmfﬂﬁhé}'f‘@zﬁﬁx%%sf fﬂ%r 1n9éHtﬁi>InQIY<§ﬁ ‘H‘Jﬂr@{/ldg{i ﬁigeﬁﬁg dfa

5 According to a furt eature of the inven
comheursl inoqmnldav (Dient atghermseutdally accaptgbdaisadk théred) nsriéfined herein

. (1), o rmaceutic tablesltthe of

in giarfpcd B e o e e St iRt SR tle ghot,

bokks ®lddeer, Réadtang Hese KidiRfy, H‘fferS%Hshgmﬁe@M "[1§su%u8&o?1§agus, ovary,
carci nona and sarconmas and t | eukaem as and hoi d

PanfgpasgHam dpsas, thAth‘éﬂﬂ@ﬁg cetvin afidivulhaand ofteukeacnuifs (ihaduding ALL
R e By B e o & 20 o

naceut i cal | y acceptable salt

t heAeodrdirgso defuiting dedi@feaifthe inferitioa (e U Revide@a afetldd for
medi canment for use in the treatnent of cancer of the

tregfingcancer, wfpymatqry ﬁl}sequ:ﬁ,gob(s‘;rﬁq‘qvlg@prﬁ@yg fhseases dpmung gigeases or
cal‘aﬁﬁ/‘é&rular '&f%@as%?’ﬂ'lr 4 wafth 'bl({oldQ@ ﬂﬁf §ch@8 gna’R that is in1 pee of such

br onchi oal veo cancer prostate cordi
tredtogrenhwehich eamprisesefintiistering emtffenive haoent & apl’ompodﬁdi of feemula

use a npoun f fo r a,

(I)’p%d?‘rpgﬁ?@%ﬂe% WC%F@?@&)E tgerggﬁa @%fg}eaéﬁrel%s def i ned
her @icBording th BuBR YAt Wreh<Ohvantith Gt'l'léfé‘ EEE}:H‘BVIHQCI a WRehddFor
the treatnment of cancer of the bile duct, bone,

tregfingch@lid turneus Suphdis warsinond mrcolnav end the 'leukaemias and lymphoid
maﬂ@ﬁ&r{c?e's g %Jahﬂ %lloodeg Atial S a%%ﬁét iS 106t of such treatment

which comprises administering an effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as defined herein.

According to a further feature of the invention there is provided a method for
treating cancer of the breast, colorectum, lung (including small cell lung cancer, non-small

cell lung cancer and bronchioalveolar cancer) and prostate in a warm blooded animal such
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pancreas, skin, testes, thyroid, uterus, cervix and
vul va, and of |eukaem as (including ALL and CM),
woreioviogide2 myel oma and | ynphomas. 20 Accor di ng POI/&@B2007/000037
further feature of the invention there is provided a
method for treating cancer,-8nflamuatory di seases,
obstructive airways di seases, inmmune di seases or
cardi ovascul ar di seases in a warm bl ooded ani mal such
as aranrlﬂma’n it inateed sf such meetthent whithtontpiises amaﬁmswhng Bn effective
ri ses ad ter an effective anount
ame& FriPogroup P lau a(( %) or phagmgettigalberpcetable yalt thereof, as
de@sGERLaR! e salt thereof, as defined herein. 25
According to a further feature of the invention there
i s preoviditertoa finshérdentiuerof the inatritivg thak idprbvided s meslwdffor

e BT DL B AR PESe P Al BIOb8 b i n T rsgstiointestna

tisRR, GRBpAASL, ovary, PaftBed Rfin, 344 %{; fd, TR&s, c\@f‘%)fghd vulva, and of

con‘prl ses adm ni steri ng an ef I v€ anount

leukeemias fidclofling dkldu @ML) mnltaole mydmmtaadi fyingsomas in a warm

t.abl e salt thereof ed herein
o1oRAEE R S4ch 3 Inay M50 B0 of SRS Rl Cimriskr o
adinfhifed destetiieihochtoPh colbedtd HFoEAMEEN), &fa ﬁﬂéﬁnaceutlcally
breast, colorectum |ung (including small cell |ung
accepRbkrsaltibsicafney defingd hereining cancer and

o1 ondaH R e SRR AA00e kSR BBl g exerted in

par-t 89 oas ofmmiord Metbilited that e dorafed Stithin tHeg k¥R M aiidi=t Body after
pri ses . adm ni st er ing an effective anount of a
ad‘E AR obp cogpoundpf foymulg (g phar maceuti cal 1y
accept meﬁtléﬁhﬁﬂﬁﬂ%fa?&fw cﬁﬁbnﬁﬁgﬁ Hl% rv@de?eln 'g‘%Sﬁl'bgﬁrﬁgof
to a further feature of elnventlo
forpruda(IY @d a phamadeadichly aéceptabhet sahghe:raifg:mra pi‘farmhmuhbéle:omposmon

b bl.ad k
or fRBb R Paioprrae & cpnogiet oS8t i insdrbRlged sobftsrenty or
secﬁlghtﬁhllyt &%k @%ombihet Phdbaratibf Wit arféﬁfe‘t‘ kedatBfRf M"HSE % th@R@ntrol of

of | eukaem as (including ALL and CM.), nul
OHW}%}’ ahd | ynphomas in a warm bl ooded an| mal such

uch tre
oS At R8s BLe WS BBl B ey o may
invobmepinLadditivh tb Gendongpolhds ofthe BrvehtsYBE6RIthiiGl kirghb§ or
acceptable salt thereof, as defi ned herejn. As stated

radipiherppy of themotheganye Accpitingly.dhe gorappnde Afithe ﬂmfe@tlm Fan also be
I es
vl OB SRR S Pl TR
adnBnitaitle agantsrto bk uscd:mmpm]nmhuoﬁ ifobudeut a (1) . The
®» :Mq\e/gli}h?lﬁg fe ot aﬁ{qg%g stiqs r[utgg ﬁ‘r}f? g;?}%t;}?ettt}ogg tt Iggorfaapsl uesgd in medical
ondﬂlkﬁgy’%ﬁﬁ dé hikHatiXg A6EH %‘{:fﬁkgxﬁn@@ dis- }Jﬁﬁﬁe&&b @ltin?cyclophosphamide,
pharmaceuti cal composition or fornmulati on conpri & gp
nitrggen mysiard msiphabnnehloragbycil. dugdlphan sderirosonomas)y en@metapolites

(foP&xample antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur,

raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and gemcitabine); antitumour
antibiotics (for example anthracyclines like adriamycin, bleomycin, doxorubicin,
daunomyecin, epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin);
antimitotic agents (for example vinca alkaloids like vincristine, vinblastine, vindesine and

vinorelbine and taxoids like paclitaxel and taxotere); and topoisomerase inhibitors (for
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sequentially or as a conbi ned preparati on wth another
treatnment of use in the control of oncol ogy disease.
WO poop@sw3szul ar, the treatnent defined herein negT/682007/000037
applied as a sole therapy or may 20 involve, in
addition to the conpounds of-%he invention,
conventional surgery or radiotherapy or chenotherapy.
Accordi ngly, the conpounds of the invention can al so
exdpeple gpipddophytlothinsdike @vpasitib ask teatposige] 41eyaaed) tdpotecan and
agents. for the treatnent of cancer. Suitable agents to
Carﬂatorf}%’&ls}’n conbi nation include : (i)
HANt ploStaib 85 i | - i
G20, SV | B A hDRARY AR 15 Sl dytn, iy
ralgxiéane adroluxifghatdigdaxydenes, qestorgeaxacapte dows-rpgators, (for example

carbopl ati n, cycl aphosphani.d nj t rogen. must ard
rulf ARG AebaEy AR SRR PR R ynitle: DRATIH PouBH vy,
cy Botek Rt R BRAtd) { IERRH(dnfloo8%A 00 T IR ‘ég&ﬁé@gﬁ? e e 8Sserelin,
fluoropyrimdines |like 5-fluorouracil and tedafur,

leupggrelin arisklaserehin), prgesteatns (for prampleancgestbilmostidh aromatase
o Y SO SR LA D B o B o

of Bhieedneedsd sudosainabeiild), 30 daunonycin, epirubicin,
... darubicin, mtonycin-C dactinonycin and
(iiyi t ARténinpERion agenin tionetaotplec-Suekinase(fumily extabipire liké #¢G-chloro-

; S e i nbl ast ine. Vi ) q
2V Er S Ao 26 Gubd Fualhshien PR B ol KRl pian-
4-ydord quidaesl e BIZIHES 30 ihtdehdtionhsl Kt AMIiRA We0R84341) and

43_ / GB2007/ 000037 - 90 exanpl e e%yg)o_dophyl | ot oxi ns o
N-2rqbdoraromsdydrheniior2t énidp@ddecxyathy piveragin-1 g ed-wethylpyrimidin-

MM tNes vidé td tal Nt S, (SHECH
o L5y B 9o,
66 ¥8ab @) f ademetdlil aproteifasnimhibitdrsi ldadanyiremedt and @sHibiagesf urokinase

receptor down regul ators (for exanple s fulvestrant),
playmnosHYpeaHe 1?‘?‘38?“2‘96%&% bi cal ut ami de, fl utani de,

)l | pnsTicie : ; |t
B B A e Rl pict o PG S IR ot

facsanpbediescindrarowiir fogfes tecgnsantibodies fanptampte esinti etbB2

C aropat ase. i-nhi.bi tors r appl e _as
anie S Ml B RS Bl sy e i blaf am B ety Heps): sueh
inhibiiorals@irsludef fobaxdrmslelaysme kitfbe ﬁﬁliﬁiio@sa%xeerxhﬂlgle iBibitors of
(ii1) anti-invasion agents (for exarPJI e c-Src kinase
an

thefegiﬁerryali FAVHI fastos famike(for qxemply BEBR family tyrosine kinase inhibitors
suchras- Met hyl enedi oxyani | i no) - 7- '

2- (4- et hyl pi perazi n-1-yl ) et hoxy] -5-tetrahydropyran-
N-(-ohlarygiinoraplodny He? - mAFIORH-SO3 -thoiph o adprepvxly ) fédaeslin-4-amine

(geﬁﬁ%@i 2&58? Sg, g&}%ﬁ@gﬂé@?—%972bisq2-1@_ethoxyethoxy)quinazolin—4-amine

lofinib2 ORY.S179 LRES-AZKL -
g e hy_?py?r(?lﬁ't e B Lbé’%‘%rﬁi%gd'?rgl-’ e b Sk am de
mofrhesinepmbexy)@NBaRbngRaning (CMOR3) Ehé arbB229Bxine &kihasd Mhibitors

sucrgr%? ?#ngglﬁ,lgﬁgg?lﬁﬁ)& %lrelt}%Bétgt % g#ao%%p iﬁgcgérbfialtn%gf,sinii{bli(tgrs of the
platelet-derived growth factor family such as imatinib, inhibitors of serine/threonine
kinases (for example Ras/Raf signalling inhibitors such as farnesyl transferase inhibitors,
for example sorafenib (BAY 43-9006)) and inhibitors of cell signalling through MEK

and/or Akt kinases;
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pl asm nogen activator receptor function); (iv)
inhibitors of gromh factor function: for exanple such

WO nivi7iosa3sr s i ncl ude growth factor antibodi es BCTGB2007/000037
growt h factor receptor antibodies (for exanple the
anti-erbB2 antibody trastuztfab [HerceptinTM and the
anti-erbBl antibody cetuximab [C225]); such 20
inhibitors also include, for exanple, tyrosine kinase

(V) nh iabtiangi@enfccagemx angh & thasdeiddiid:lohlmhim‘the tifectepf ¢REWRY endothelial

ngﬁ%ﬂBOﬁ ﬁfﬁt oratﬂa;ﬁén th . ];]\(I)arg e)p(fe(n ot eha c%l fgraor{lzvtlh factorregx%Ich?y
bevaihi8-(AvhdtHOnPRREVEGE rzcegﬁfr Ii‘ﬁ?ﬁyinyﬁ Kindse 1nh1fb1tors suBh a%éb(4-

- mor phol i nopr opoxy) qui nazo -am ne (ge
brasa- 9), N-(3
-4-a

2- ﬂl?oroélnw-%?ﬂé éx%q% |7E)(1 %ily ?1p251 lﬁln y metﬁ&ygclfllngaaz% ne (ZD6474

Exémpl 2y WalindvoN 1732651, ar @- ﬂucfrw%@tﬁpﬁﬁadl)s y‘io{?g 6-methoxy-

nor phoI I nopr opoxy) qui nazol i n- 4- am ne
7-@rypplidipr by §Pﬁ@qwsm§@zphmﬁ @A 1; EKI&Ihpla§4Da\pﬁmm W®P0/47212),

B Rl RESSP BN ARG F B

cofmpourdy tieati elorlaby bt tri&blﬁhmdnfsf‘(fdilek@xhﬁleqmomlde inhibitors of integrin
serine/threonine kinases (for exanple Ras I’ Raf
avg3 dnetipn aed pngesatinks such as farnesyl transferase

(wgnhlv?gchﬁgﬁil é %géenef‘ fuc aaﬁ Ol%;re{ﬁl fa 1H|Aoua3ﬁ q%%ﬂ%ggg,%?c&sed in
Intédnbtidiah Rstest, AM&Bcaﬁ&tYs/ WSD@?& 1!8@tT ﬂ@@@%mﬁ&@@ﬁ)ognt%? (WD

eni ¢ agents sych as those which inhibi he
Ol@?i%@?@b@% Gp4ds GE%W‘%QQ/(%B\EH aI growt h f act or, [for
(Vlﬁx agﬁ’cﬁs@n%ﬂﬁ%@@%’s, fgff"é&ﬂ{ﬂé th la%ea(!h g 10 %ﬁ%é%gts listed above,

factor anti evaclzuna
sughersdPiSolS 08 yaromitiims kintisense ageht; b| tors such as 4-(4-

.b)r onp 5 . .

(Vi) £ pensiBAPY FRRsgackemdecidipe sprrqachet inieplaperhegiant gengs pich as
ab%rflh;ﬁg 6%% bRz O BIRCAZ 8P BREAL, BIIPI Grchie Wirkled e me pro-drug
thez@py)lapprgﬁghgs UCh@s Iﬂgqsqa neiog cﬂoyh@ dgamiBaseethymigine kinase or a

balelat Rl P B GRP YL YO e err ettt fsseao.
chemme&é@s&aﬁammeh@uh&%&nﬁﬁmmg rdbi Ranc¥Re Al thERB$4dnd and
ounds that work by other nechanisns (for exanple
IX) i naﬂmal@t ‘FrﬁlPﬁuéliCtaBP@a@?eSi inelaging gx-viho @d(t@yzwmptqadms to
Ghish J nts.
e BBty o Pilitn A3 Bl SROPE PSRIED B t5 bines
suchras énteddukomalintedewdn 4/&1) [gkanuhtytenﬁadf@f&gé 0a1bap stiMBlating factor,
00/ 40529, WO 0Q/ 41669, 01/ 92224, WD 02/04434 and
APRIPIYST Gelsgisase Lo a%%ﬁ/@@ﬁ@éc o apingiteastestsd iamanp palls such as
cytbia8 GraMdTe ity ddRIrifik 818, %ﬁprbé’chteg‘ﬁsﬁg?‘r:ﬁsf(iﬁe lulaﬁgﬁgte&‘ Iﬂﬂ?(cﬁlr cell

15 such as I1SIS 2503, "an anti-ras” antisense
lines and approaches using anti- 1d10typ1c antibodies.

The invention will now be further explained by reference to the following
illustrative examples.

Unless stated otherwise, starting materials were commercially available. All
solvents and commercial reagents were of laboratory grade and were used as received.

In the examples 'H NMR spectra were recorded on a Bruker DPX 300 (300 MHz),
Bruker DRX 400 (400 MHz) instrument or a Bruker DRX 500 (500 MHz) instrument. The



(viii) gene therapy approaches, including approaches

to replace aberrant genes such as aberrant p53 or
w@b@rosnss2 BRCAL or BRCA2, GDEPT (gene-direct edP€N&GBae®7/000037

pro-drug therapy) approaches such as those using

cyt osi ne deam nase, thym di n®2ki nase or a bacteria

ni troreductase enzyne and approaches to increase

patient tolerance to 20 chenot herapy or radi ot herapy
cemsitit pedls ofvhlbiofeiinud (5929 tppRn digRe 1sultoxidpds (&2l 50 bym) or

I mmunot her apeuti ¢ approaches, including ex-vivo and
acgtpnarfladon AP rmpavvesse used ashntemabreferbeces. tdlomiing shbrexfiations

fient tunmpur, cells,,such as transfection with
hagﬁeﬁ?i%%d‘s S, dglets as‘i%“i‘?{e leukin 2, interleukin 4 or
t, tApRAY, GeattegARANIEPRAAR, KBh@NY stinul ating factor

approaches to decrease T-cell anergy, approaches using
t r afeiwen eiromategraphy avas sarsigd lputgsimssilica gel (0.04-0.063 mm, Merck).

i he- driti el | appreaches usin
o B A3 SRS €A R P PEE Py
wak Sisdtbfol picparathy OHPDCOwiat fri B0k 08 aceldibtril MRS cohfatning 0.1%
.phow be further explained by reference to the follow ng
‘frlﬁ'[fqlqra%cﬁl‘atﬁ?ld/ ETRAN secbas thejglugnisat aillomeigteophidy mf-guin.

C ‘ ; Lol . .
ISSPIS 8RS el s SRATE LA RY BT bl o
angysisle and were used as received. In the exanples 'H

R spectra were recarded. on r uk 30 00
HM) ., Br Lker Aegisatd@o @&%@tﬁm%lﬁwgﬁ%@% %%qi Br uker
MdBRE &R R0 Ml izastgaent . The WO 2007/ 080382

PCT/ GB2007/ 000037 -92 central peaks of chloroforin-d

HRIGEIColup® ppr), di et hyl sul f oxi de-d6 (8FI 2.50 ppm) or
acet one- 6Fl 2.05 p were used as.i rna
TR SRR (LC GlumR e R et iR CTh Sdtisea mm.
AcHBEHPISC Mdthédet; d, doublet; t, triplet; g, quartet;
—m nurtrpret; br, broad. 5 Columm chromat ography was
The arabile gtheses vsediangy Mdbileahgesl A 0. 0WVa%1063 nm  Mer ck) .
In general, a Kro i - 100-5- C18 rever sed- phase
colum (250 x 20 mbﬁﬁaﬁ%el) %tgn{{lg%d for
preparative HPLC wiobilePkisdi®s 196 FaaRicQid i $®@5@Whter:MeCN

water [containing 0.1% trifluoroacetic acid (TFA)]
used as the ef®nt at a flowrate of 10 m/mn. The

Bl PR BASIBALNS YRS R0 b8 TR i
Foiiit neric NBI.€rmethiods ancavailable2790 & 2795) Mass

5 ectroneter: .\ terlsl Q ESC HPLC Col umm The standard
e Phenponenex Gemini C 18 5m 50

X Bm@M| Mobile Phase Mobile Phase Mobile Phase Curve Flow

/min | A: B: C: Rate
/mL/min

0.00 |9 0 5 1 11

4 0 95 5 4 6 11

4.5 0 95 5 6 1.1
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15 Acidic HPLC Met hods The nobil e phases used are:

Mobi | e phase A: Water Mobile Phase B: Acetonitrile
wovrogPhase C. 1% Formic Acid in 50: 50 Wat erp@EGB2007/000037

(v/v) 20 Each nethod is followed by a rapid

equilibration using a 5 nL 498w rate for 0.45 mn.

Four generic HPLC nethods are available: 5 Mnute

Monitor Acidic nmethod Tine Mbile Phase Mbile Phase

ll_b@hdncﬁhe&ed(iw t\&ﬁ'lﬂ]ﬁbilngkﬂinﬂoﬂndsi3 C Rate /nmL/mn

0005 0 5 1 4 0055 6 7 A5 09556 1 1 \WD

1dameod d‘ée@lqﬂﬂmﬁﬁsz Odbido By @@bEIQIPWS‘?Am &wveret Hddow
f ar{l y. eluting c ounds Ti me~Mbil e Phage Mobil e
F’gglélg Nbbi | e Phase |Curve Fl ow %n A B. C| Rate Rate
m./mn 0.00 95 0 51 1.1 4 57{537.556 1.1 4.5|/mL/min
5 372 55611 IMdAcidic nethod for mddle
1349 ng 9éorrpounds T|QTE Mbbi | e Phase Mbbile PHase 1.1
pbiie GSE CUT Ve M A B C—Rate 6|m_/m|11
.009"'-53' 11.1 0167527 561.1 4.5 27.5|"
A5 516751 5 Lat637Aﬁ:l dic nethed for late|@g uting|1.1
cnnrpourrlc Time Mbill e-Phase Mobile Phase Mbil e Phage
Curve Flow /mn A: B: C Rate

Mid Acidic method for middle eluting compounds

OO =0 (=

Time | Mobile Phase Mobile Phase Mobile Phase Curve Flow

/min | A: B: C: Rate
/mL/min

0.00 95 0 5 1 1.1

0.01 67.5 27.5 5 6 1.1

4.5 27.5 67.5 5 6 11

Late Acidic method for late eluting compounds

Time | Mobile Phase Mobile Phase Mobile Phase Curve Flow
/min | A: B: C: Rate
/mL/min
0.00 95 0 5 1 1.1
0.01 27.5 67.5 5 6 1.1
4.5 5 95 5 6 1.1
Basic HPL.C methods

In some instances the standard acidic methods may be unsuitable for either the compound

ionisation or the chromatography separation required. In such cases four comparable Basic
HPLC methods are available.

The mobile phases used are: Mobile phase A: Water
Mobile Phase B: Acetonitrile
Mobile Phase D: 0.1% 880 Ammonia in acetonitrile




/mb/mn 0.00 95 051 1.1 0.01 27.567.556 1.1 4.5
59556 1.1 Basic HPLC nethods In sone instances the
W@ b@masn3s2 aci di ¢ met hods may be unsuit abl e f orP€I/GB2607/000037
t he compound 10 ionisation or the chromatography
separation required. In such94ases four conparable
Basic HPLC nethods are avail able. The nobil e phases
used are: Mbile phase A: Water Mobile Phase B:
Eadicatibod iy followdth by heapgtth agelibration 18883 ANHIRM @td for 0.45 min.
acetonitrile WO 2007/080382 PCT/ GB2007/ 000037 -94
Each nmethod is followed by a rapid equilibration using

Mifluf ftbPWalidthSethed O-45 min. Mnute Mnitor Basic
b, 2 Nobi i e Phase Mbbile Phase

Ddlime FriMobile/ Phiase A: | Mobilk Plkat e | MobilgiPhadd. 00 Qv®d 5 |Flow
.1, 4]0 9556 1.1 _4.50 0955 1.1 s Early Basi ¢
éiHod |F5r earl y el uBi ng conpouhfs Tine Mobill e Phase Rate
/obi | e |Phase Mobi |l e Phase Curvel Flow /mn A B D | /1 /min

L1

n
1 090057 .|9537. 5 1.4 Md Basit5nethod for niddle |1.1
n T

hl vt 1 N A nm - MNahi | Phaca Mphile Phace
T 1 Tt C— Vot Cc—H Haoc

o0
L uatT IIE’ \YAYAR] T

d
r

:

(

]

M

N

Rate /im/mn 0.00/195 05 1 1.1 4 57.5 37.8 5 6 1.1
4 56

) \Y}

( 1

P L) LAAYA Y el
bile|Bhase Curve Flow /min AL°B: D Rate |9 ni/m hll
1 5

200950 5 I L. 9

5 6 1.1

Early Basic method for early eluting compounds

Time | Mobile Phase Mobile Phase Mobile Phase Curve Flow

/min | A: B: D: Rate
/mL/min

0.00 |95 0 5 1 1.1

4 57.5 37.5 5 6 1.1

4.5 57.5 37.5 5 6 1.1

Mid Basic method for middle eluting compounds

Time | Mobile Phase Mobile Phase Mobile Phase Curve Flow

/min | A: B: D: Rate
/mL/min

0.00 95 0 5 1 1.1

001|675 275 E 6 11

4.5 27.5 67.5 5 6 1.1
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20

0.01 67.5 27.556 1.1 4.5 27.567.556 1.1 W
2007/ 080382 PCT/ GB2007/ 000037 -95 Late Basic nethod

wo 20074080382 el uti ng conpounds Ti me Mobil e Phase MIbGB007/000037
Phase Mobile Phase Curve Flow /mn A: B: C Rate
/m/min 0.00 95051 1.1 091 27.567.556 1.1 4.5
59556 1.1 The followi ng nethod was used for |iquid
chrorrat ography (LO [/ mass spectral (M) anal ysis :-

Lat |lhmnaiu mdsn: Waters " Symmetry'

Cngr\f ral nQ| Vel o 1] Q! ng ch

i”rbﬁf‘éat Mﬂgle“ : ww ;:Mﬁkngb%% 0. M‘ﬂﬁ_‘?ﬁ)hﬁse ﬂfb@‘érﬁ@tl arflow

hengih: 254 nm golvent A water + 0.1 % TFA; Rate

ol vent| B: acetonitfile + 0.1% TFA ; Sol ven
adi ernt: 15-95% So|vent B for 2.7 mnutes floll owed |bynL/min

59 Sotvert—B—for—H—0—3—mrut¢s—Fhe—fol-l-ewing
mdeqz% ds re used fafj LC anal y5|§ Met hod A }- 1.1
lInsgr urfents AgiTent| g1g0; Columiy Kronast| _u(fs _ 11
rieversed- phase sillca, 100 x 3|mm 5m partilcl e si z€,
Sot-¥ent| 5A° 0. 1% TFAf ater, Sol vedt B: 0. 08% (16 1.1
TFAFacetonrtt+H-e—H-ew Rate: 1 /il A—Seolvelnt

Gradi ent: 10-100% Sol vent B for 20 ninutes fol | oned

by THO@MSAhY Bk LR ARSRLRLLAD

V\a\};I engcﬁi]i{ég B ho,% WA usg:d %r']f%gﬁlc %Q g aﬁl)/m?]ss spectral
(MSeealydion ti rréns@fumeme ngldeI:ItOOV\Eshmm éMateWéSjlmdleBy 2.1x30

[nstrument: Agilent 1100; Columm: Waters "Xterra' C8

eversed-phase silica, 100 x 3 nm 5m particle size;

M$0ISpedttal AnalihiOddM &fﬂﬂiﬂﬂélaoméhtféﬁt(ﬁl’c S)SPldﬂ(ﬁthe 3.7 89 /min;
acetonitrile; Flow Rate: | vent Gradi ent:

Abgsorptign oy asislepath: 25+ oy Sszkyemfh uwsr 't f)d% a?ﬁéd Spiyent@cetonitrile +
0.1 jﬁgﬁt OE%J E}re}dlgﬂtn% @5% q?xpen %fgr 2. nﬁ gqlro%%éy %SI{%Solvent

enera ere

B foroduct was not ed. The fol |l owi ng abbrevi ati ons are
used herein or within the foIIovm ng illustrative

O3e98§’r\‘fﬂses : :

The following methods were used for LC analysis :-

Method A :- Instrument: Agilent 1100; Column: Kromasil C18 reversed-phase
silica,
100 x 3 mm, Sum particle size; Solvent A: 0.1% TFA/water, Solvent B: 0.08%
TFA/acetonitrile; Flow Rate: 1 mL/min; Solvent Gradient: 10-100% Solvent B for 20
minutes followed by 100% Solvent B for 1 minute; Absorption Wavelengths: 220, 254 and
280 nm. In general, the retention time of the product was noted.

Method B :- Instrument: Agilent 1100; Column: Waters ‘Xterra’ C8 reversed-phase
silica, 100 x 3 mm, Sum particle size; Solvent A: 0.015M ammonia in water, Solvent B:
acetonitrile; Flow Rate: 1 ml/min, Solvent Gradient: 10-100% Solvent B for 20 minutes
followed by 100% Solvent B for 1 minute; Absorption Wavelength: 220, 254 and 280 nm.
In general, the retention time of the product was noted.

The following abbreviations are used herein or within the following illustrative

examples :-
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WO 2007/ 080382 PCT/ GB2007/ 000037 -96 HPLC Hi gh
Performance Li quid Chromat ography HBTU
w@qobesmel ri azol -1-yl)-N, N, N , N -t et ranet hyl ur BCii/GBR007/000037

hexaf | uor ophosphate; HATU
O (7-azabenzotriazol -1-yl)-N9:-N , N-t et ranet hyhi r oni um
hexaf | uor ophosphate; HOBT 1- hydroxybenzotriazole; 5
HOAT 1 - hydroxy-7-azabenzotriazole; D EA
HINE di iI-EglpP@]ﬁ;rmantwLiqnidﬂ@hronfdM@raph
thyl.pyrraoli one DMSO di et hyl sul f oxi de; DMF
-Eiib%m’fm o UEN N b Nofgbaruch i ey e Suompliesphate

B AL et i< T

HG@BEt oniltydidxgbenzokeMzgiechl or onet hane; DI PEA
(g‘léjlﬁk di i sapr op | et hyl am ne. The chem cal nanes were
H er étfafér%y SWWIWI%h used the Lexi chem Tool ki t

DIEA:  1a0kiibd, %’6@%@%@ Scientific Software

(www. eyesop génerate | UPAC 20 conform ng
NMHrTesN-mE:hylppi‘rehde -one;

= Lmeth ny] met hyI) 6- nor phol i n-4-yl - 2-t hi ophen- 3
Dﬁ@ 91“%/%??/3@7 N N/ 1 NO 258
DMFWEthMVaHﬁJ@FlYAmﬁm(I&@t hyl sul f onyl net hyl ) - 6- nor phol i n-

4-yl -pyrimdine (151 iy, 0.5 mol),
DMA opheWdinethdaeatarsidagi d (141nmg, 1.1 mol ),

ppe hene- 2- car boxylate (248 ng, 1.3 nmol),
T}%gl I a rﬁh“{}%ﬁ‘ aé]kl s triphenyl phosphine (47 ng, 0.04

DMBDI! ) 1 2nfimdthdxy¥ha@07/ 080382 PCT/ GB2007/ 000037
DCCI  dicyclohexylcarbodiimide;

MeOH  methanol;

MeCN  acetonitrile;

DCM dichloromethane;

DIPEA  N,N-diisopropylethylamine.

The chemical names were generated by software which used the Lexichem Toolkit

(v. 1.40) from OpenEye Scientific Software (www.eyesopen.com) to generate [UPAC

conforming names.

Example 1:
4-(methylsulf0nylmethyl)-6-m0rpholin-4-yl-2-thiophen-3-yl-pyrimidine

()

2-methylsulfanyl-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (151 mg, 0.5
mmol), thiophene-3-boronic acid (141mg, 1.1 mmol), copper(D)thiophene-2-carboxylate
(248 mg, 1.3 mmol), palladium fetrakis triphenylphosphine (47 mg, 0.04 mmol) and 1,4-
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-97 di oxane added (5 m) were added to a m crowave
vessel. The system was degassed with nitrogen, sealed
w@pw7hgssed in a mcrowave reactor at 130 C f oPCHEB2007/000037
m nutes. The resulting products were solubilised with
NVMP and purified by SCX chr ot ography, eluting the
desired conpounds with 7N net hanol ammoni a. The
_product was f rther purified using 5 reverse phase
digreagpaddedi(§ e HPEE addektopumidiowate vesselleThé $ysteaf tves degassed with

.table) t d the fitl d, (4.3 ng). LOVB
nit 2Rl SR iR BAFoR AU @ 65r Aoutotes. She resuling

P01 M N putO SR HRalSS. gge
degired cogm}z)gncﬁa\giﬁl ’IUSI ,melthagl))}rzri]rﬂnﬁﬁia( e pﬂod@t,w%.@hér%iﬁed using
1H), ,8. , startjng materja
revb s PSS et Ryt B s s AR 7016) imherite
commymﬂ1pyghﬁ$ﬁine was prepared as foll ows:
yl su

2- et h anyl - 4- (et hyl sul f onyl met hyl ) - 6- mor phol i n-
G e N340 foRetrntion TEnd\l.86Methbd: See details after table below.

ot ST SO AN S DAY T s

2Hﬁ,f6?§33@9[1€1}4$’.6@‘0d§,m}®f, 798 rglaclﬁ@{c?ﬂk.mf(&{J proxi mately 1

our, Phosphorous ‘oxychloride was evaporated and the

The startingemsipal Reme thylsudfodylai-1(in ethydsubfonpiniethyl)-dem orpholin-4-yl-
L d extr ed into ethyl acetate. The

pyﬁgég*¥§%?%ﬁ$§¥%¥§?§%§m%hen dried over magnesium
2-methyRuHanylid-(RégisalfondHRBnIRb Shotphofth MIAS Py tithidinkor d

the crude 4-chloro-2 20

met hyl sul f anyl - 6- (et hyl sul f onyl net hyl ) pyri m di ne.

This was then dissolved in BCM  norphol i ne (319 mol ,

28 m) was added and the rfeaclion stirred at room

tenperature. Upon conpl eth the resulting

precipitate was collected ag a white solid.

Concentration of the fil A& fforded nore solid

2-nethy|su|fany|-4-(neth¥u§yﬂ on%bﬁethyl)-G-nDrpholin-

4- yl- pyrimdine (totaksl N7g) %5 LCMS Spectrum Mt

304.50, Retention Tinme 1.49, Method: Mnitor Base NWR
2-mstlaselsul {ary 1-6-GmmibRsp o Imethy Dprimidiseyol 625 ¢33(%, mBid)), was heated

ST o e el ot s

oxyzhlveidh ytas el dngted Sd(the kddydieuldsarRyh ARed WithRyaiui B dro4de

l . .
solution and extracted into ethyl acetate. The resultant mixture was then dried over

magnesium sulfate, filtered and evaporated to dryness to afford the crude 4-chloro-2-
methylsulfanyl-6-(methylsulfonylmethyl)pyrimidine. This was then dissolved in DCM,
morpholine (319 mmol, 28 ml) was added and the reaction stirred at room temperature.
Upon completion the resulting precipitate was collected as a white solid. Concentration of
the filtrate afforded more solid 2-methylsulfanyl-4-(methylsulfonylmethyl)-6-morpholin-4-
yl- pyrimidine (total 13.7g).

LCMS Spectrum: MH+ 304.50, Retention Time 1.49, Method: Monitor Base

NMR Spectrum: 'H NMR (300.132 MHz, DMSO) 82.45 (s, 3H), 3.49 - 3.74 (m, 8H), 4.37
(s, 2H), 6.66 (s, 1H) ppm.
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OH NS NO
6- (chl or onet hyl ) - 2- net hyl sul f anyl - pyri m di n- 4- ol

W@ 1®70%03¢2 100 mmol ) was suspended in s acet oPCT/GBR@7/000037
(400 M). To this stirring suspension was added
met hanesul finic acid sodium 98kt (12.255g, 120 rnnol)
and DMF (100 ml). The reaction was then heated to 100
Cto give a dark suspension and nonitored by LCVB.

2-10athy lsudfny B6-€methydsidfonymidthy gy emidigpyed and t he
resul tant product added to 1:1 MeOH DCM (200 m) and
acidified wwth acetic acid (10 mM). The resultant
preci pitate was col |l ected, washed with water (200 m)
10 and MeOH (100 m) and dried overni ght in vacuo to
afford the title conpound wmlte solid, (16.45q).
LCMS Spectrum M—|+235\2 tlgﬁTlmeOS Met hod:
Early Base NI\/R Spectrum HNNI\/R (390. 132 MHz, DMBO)

(s, (s, 3H), 4.39 (s, 2H, 625 (s, |1
6- (F.blloro_[getbg)-@Smethyhsbllfwh-pyrumdm -4-01 (19.07 g, 100 mmol) was suspended in

ac%ﬂ%héféf%?%ﬂﬁ)thé {Iﬁ n yshg lé gv gﬁﬁﬁecg]fl%th %m%q_%%odlum

saltialD55get inhnﬂai)“dﬁH@MHQﬁ@(D@Qetﬂfe%e(cﬁgn &5@ the‘iﬁ1 heatga 1&900° C to
mol ) and sodi um car bonat e élS 925 g, mol )

givgey darly ﬁlsseemsmuandwmmtomd by & M&nananqmstater, }eolsomentsomre

e L N T e

acalsmsacat(ll[)en:lb éﬂleaedﬂﬁah@I S1Piedt Ha Bb116BS, wasﬁea%tm@tewzbb ml)

M@ acid to yield nore reaction
amﬁ Eﬁﬁ He%‘éer% n veenq ecadiond therislesonprundaseawhite
solRf. pgpg )ate vvas then washed with water (x3) and an

of f - solid was obtained. This was dried in vacuo

_C&mem:d\me 23612 Beteotion Bintt 0.5eMdémilr Batly Bmpound as
al e yel i1 Lid, (43. 25 Mass Spectru
MR BBe il é@@@ﬁ@ﬁg M@%zf@z(s D), 3 GBI D639 G,

2H%2-6255 (sS1H$HB.0 6.41 (s, | H, 12.70 (s,
? & V\% 20%? (?3@)51 PCT/ @B2007/ 000037 -99 The
6- (ehinpvncldhybshmnﬂhylmlfiaiyl- ydimidimed-pl epared in an

anal ogous manner to 4-

(et hyl sul f onyl met hyl ) - 6- mor ghol i n- 4- y1 - 2-t hi ophen- 3-y
| - pyrimdine (exanple 1),\/eﬁ§pt wher e not ed.
Cl N/ s P

S-Methyl-2-thiopseudourea sulfate (20 g, 71.85 mmol), ethyl 4-chloroacetoacetate (10.755
ml, 79.04 mmol) and sodium carbonate (13.925 g, 107.78 mmol) were dissolved in water
(100 ml) and stirred at room temperature overnight. The reaction was monitored by TLC,
and once complete, the reaction precipitate was collected and the supernatant was
neutralised with 6N hydrochloric acid to yield more reaction precipitate which was also
collected. The accumulated precipitate was then washed with water (x3) and an off-white
solid was obtained. This was dried in vacuo at 60° C for 48 hours to yield the desired
compound as a pale yellow/white solid, (43.2g).
Mass Spectrum: M 190
NMR Spectrum: 'H NMR (300.132 MHz, CDCl3) & 2.59 (s, 3H), 4.35 (s, 2H), 6.41 (s,
1H), 12.70 (s, 1H) ppm




5 Table 1:

M+ Tinme (mn) 2 2-benzofuran-2-yl

w@ pviogdzsul f onyl net hyl ) -6 nor phol i n-4-yl
-4- 424.61 2.51

0=1 0 3
(et hyl sul fonyl net hyl ) -6

- di benzof uran-1I -yl

O=S 04 () 5-[4-(nethylsul fonyl nethyl) -

j ®9pholin-4-yl

Ex. Structure NAVE LCVS Retention Notes
-4- 374.57 2.05 N
- pyr i nedi/G82007/000037

N
-pyrimdine
373.61 1.89

Zinc N 6- m)rpholin4yl pyrimdin- acetate 2-yl]
-1 Hindole ( 1. ~1 NHN O=S 175ng) 11 added to
his, __ eaction hoxypyrldln 3-yl)-4-. 365.61
1. 78hot H@Powdgﬁé?m iy o‘nWﬁé’EWF o i an gaalogews manner to 4-

(mﬁﬁ:}’fghg&ﬁﬁl ity ) O@Mﬁo&ﬁﬂo@hﬂﬁ 1(§t1ﬁ%@ég&o%lhb§:8§@#7(g%ple Ipexcept

0 added’t eact i on
wheETHaBRBR007/ 000037
Table 1:
Ex. Structure NAME LCMS |Retention| Notes
MH+ Time
(min)
2 [Oj 2-benzofuran-2-yl-4- 374.57 | 2.05
N (methylsulfonylmethyl)-6-
N morpholin-4-yl-pyrimidine
= N/
O O=ﬁ—
ol
3 [Oj 2-dibenzofuran-1-yl-4- 424.61 2.51
O N (methylsulfonylmethyl)-6-
) N : morpholin-4-yl-pyrimidine
N
QG
I}
4 [Oj 5-[4-(methylsulfonylmethyl)- | 373.61 1.89 |Zinc
N 6-morpholin-4-yl-pyrimidin- acetate
N t 2-yl]-1H-indole (1.1mmol
N
O=S— y 175mg)
HN I
. added to
this
reaction
5 [O] 2-(6-methoxypyridin-3-yl)-4- | 365.61 1.78  |Zinc
N (methylsulfonylmethyl)-6- acetate
N : morpholin-4-yl-pyrimidine (1.1mmol
oy ™ 175mg)
N0 W =i ’
added to
this

reaction




100 6 0 2-(
|

1) - 4- (et hyl sul fonyl net hyl) j

6- met hoxynapht hal en-2- 414.63 2.39 N

W®@2000081382 i N-4-yl -pyrimdin NO=O7 (O PCT/GB2007/000037
[3-[4- (et hyl sul fonyl methyl)- 364.6 1.51 zinc N
6- nor phol i n-4-yl -pyrimdin- ddftate AN
2-yl ] phenyl ] nethanol (1.Inmol 00 r. =S 175ngm) 11
added to HO his reaction 8 d _
[4-[4-(met hyl sul fonyl methyl)- 364.61 1./48 Zingc N
6- npr phol i n-4-yl -pyrim din- acetate
2-yl ] phenyl ] net hanol (1.1 nmmol Ho O=F- {175ng) | 0 added
to |his eaction 9 CO/ , N dinet hyI 4- [4- 405. p4 %_. 559
Ternytsurt ety =601 Y=oy a2
NN OF 2B R BRI G97 04 0H4Fs | | 239
PCT/ GB2007/ 000037 yl-)-MO(-Lnelﬁ)ylghlfon Imethyl) .
2- (- net hoxy i midi n-5-yl) g 50 Zinc
0- morphohn-4-yl-pyrlmldme
N
(T
|
S
o
7 on [3-[4-(methylsulfonylmethyl)-| 364.6 1.51 |{Zinc
N 6-morpholin-4-yl-pyrimidin- acetate
NS 2-yl]phenyl]methanol (1.1mmol
N
o=i— , 175mg)
© added to
HO
this
reaction
8 on [4-[4-(methylsulfonylmethyl)-| 364.61 1.48 |Zinc
N 6-morpholin-4-yl-pyrimidin- acetate
NS 2-yl]phenyl]methanol (1.1mmol
N
HO\/Q)\ o=8— , 175mg)
o) added to
this
reaction
9 [Oj IN,N-dimethy!-4-[4- 405.64 1.55
N (methylsulfonylmethyl)-6-
“1/5\ morpholin-4-yl-pyrimidin-2-
~
l\"/©/kN _1 lyllbenzamide
/N O-—ﬁ—
o}
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N t-(nmethyl sul fonylinethyl)-6- acetate N
nor pholin-4-yl-pyrimdine (1.1 mol _gg_, 175ng) Xl
w0 2007MB8038zdded to his reaction 11 PCT/GB2007/000037
6-[ 4- (et hyl sul fonyhnethyl )- 385.62 1.79 Zinc N
6- nor phol i n-4-yl-pyrimdin- d0etate N 2-yl]quinoline
(1.1 mol N _g 175ng) NIl added to this eaction
12 d_3-[4-(nmethyl sul fonylnmethyl)- 377.61 1.38 N
1&- npr phol i n>A~y! - g3(2- ﬁieﬂidke@yrlmldm—%tvl:?lf‘f?’éﬁfwde 1N 1jzinc
\ N/ CP -l JO |0 Exa 300. 132 MHz,
DVSO) 83.24 3 (msthyléukf@nylgxrsshyl)& 54 (s, 2H), 6.93acetate
(s,|1H), 7. 47 49 - 7.82 (m
3H) | Exanl Nﬂ?@@ﬁ%ﬁ@ﬁﬂﬁ%@%@ 83. 245 (s, [1-1mmol
3H)| _3.74](s. 8H,| 4.50 (s, 2H), 5 6.55 (d, 1H), 6.81 175mg)
(s, | e 7. 39 (@d, 1H), 7.45 (d, 1H), 7.96 (s, 1H),
8.17 (dd, 1H), 8.641 (s, | H), 11.24 (3, | H)| Exanpl gaddedto
5. H NVR (300.132 [MHz, DMSO) 83.20 (s, |3H), 3.72 (S, huis
8H)|, 3.93 (s, 3H),| 4.50(s, 2H), 6.88 (s, | H), 6.92
(d,/1H), 8.53 (dd| | H, 9.11 (d, 1H) | Exanple 6: Heaction
VR--300—£32 M-z b 63 Ty
ek (s, 3&, to 4 'H@%t y%l-lﬁonyamg%\ﬁ)s $pp2 7 217% ddZinc
(15% 7.38 (4 1H), 6 odbhdif-4-$hyricdid® (d, 1H)|, 8.42 |ycetate
’ N : 2-yl]quinoline (1.1mmol
No=_ , 175mg)

N ]

L 0 added to
this
reaction

12 [Oj 3-[4-(methylsulfonylmethyl)- | 377.61 1.38
N 6-morpholin-4-yl-pyrimidin-
i N \ 2-yl]benzamide
HZNJ\©/kN/
0=8—
o}

1
Example 2: HNMR (300.132 MHz, DMSO) 83.24 (s, 3H), 3.74 (s, 8H), 4.54 (s, 2H),
6.93 (s, 1H), 7.32 (t, 1H), 7.42 (t, 1), 7.49 — 7.82 (m, 3H)

1
Example 4: HNMR (300.132 MHz, DMSO) 83.25 (s, 3H), 3.74 (s, 8H), 4.50 (s, 2H),
6.55 (d, 1H), 6.81 (s, 1H), 7.39 (dd, 1H), 7.45 (d, 1H), 7.96 (s, 1H), 8.17 (dd, 1H), 8.61 (s,
1H), 11.24 (s, 1H)

I
Example 5: HNMR (300.132 MHz, DMSO) 83.20 (s, 3H), 3.72 (s, 8H), 3.93 (s, 3H),
4.50+(s, 2H), 6.88 (s, 1H), 6.92 (d, 1H), 8.53 (dd, 1H), 9.11 (d, 1H)

1
Example 6: HNMR (300.132 MHz, DMSO) 83.25 (s, 3H), 3.76 (s, 8H), 3.91 (s, 3H),
4.54 (s, 2H), 6.90 (s, 1H), 7.21 (dd, 1H), 7.38 (d, 1H), 7.90 (d, 1H), 7.99 (d, 1H), 8.42 (dd,
1H), 8.83 (s, 1H)
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25

1H), 8.83 (s, 1H) WD 2007/080382 PCT/ GB2007/ 000037

-102 Exanple 7: H NWR (300.132 MHz, DMBO 53.22 (s,
wW@kho7/03F8 (s, 8H), 4.52 (s, 2H), 4.58 (d, 2HCT/EB2®7/000037

(t, 1H), 6.90 (s, 1H), 7.43 (s, | H, 7.45 (s, 1H),

8.22 (td, 1H), 8.31 (s, 1H)-18anple 9: H NMR (300. 132

MHz, DMBO) 52.93 (s, 3H), 2.99 (s, 3H), 3.21 (s, 3H),

53.74 (s, 8H), 4.53 (s, 2H), 6.93 (s, 1H), 7.51 (d,

ol A I S g

4.5985d, 21, 5.5 QA H)$6.90 kb, 1 HY, B#3 (s 1HH).49 (s, BARmEatd 1831 (s
@R%?OOB@M—E, I(-BHQGSZgH? ( gze( H)) S
1H) 57 (s, 2H), 6.97 (s, | H), 759(dd 1H) 8.12 (d,
| H, 855 (d, 1H), 8.71 (dd 1H), 8.96 (in, 2H) to
Examnlé Pt a1 NOAR 434 130 MHaeDMIG) 3203 @x3itpRe (8, 3H), 121 (s, 3H),

3B Gt 53t 0y 835 S 1B iR T B B Bha Eiiseéﬁr imdge
Exainplé 104 ONVIS Ciio SB00iRaMSC 5519 Hh St SEOT O bhe, 3.
5 @@%S%ﬂ?r FAREEE 111 e vater Frow Rate 20
ool 21201 QMRS R DRI, HESHRG by sl 2,

6.9% ﬁHH)IVFSIQ ad,t1ebes 12 k& Pevesh (d, LENSR 59 (dd e3.90tR,
m( W th I\/eg:N Anqgl ti E%J L)CI\/B ( Met hod Phe(znoggﬁex Ggm nl)
Pusificatign/malysjs datpilsifop examples 1t942p nin 95:0:5 A'B: C, 4

B:C A MECN C1:1 MeCN H20 1%
D ‘%]r%%gn%%h%@?d WD 2007/ Og(@EB_B@CT/ GB2007/ 000037

Instrument Waters XBridge Prep, C18 5 um 100 x 19 mm
Column Phenomenex Gemini 5p, C18 100 x 21.2 mm
Fraction Trigger uv @ 254 nm

Gradient 0 — 1 min 30% MeCN, 9.5 min 60% MeCN
Solvent A Water

Solvent B Acetonitrile

Solvent C — Modifier 5% 4:3:3 880 Ammonia: Acetonitrile: Water

Flow Rate 20 ml/min

At Column Dilution Solvent Acetonitrile

At Column Dilution Flow Rate 1.0 ml/min

Transfer solvent 1 ml DMF per tube + MeOH wash

LCMS 50 pl made upto 1 ml with MeCN

Analytical LCMS Method Phenomenex Gemini 5u, C18 50 x 2 mm, 1.2 ml/min

0 min 95:0:5 A:B:C, 4 min 0:95:5 A:B:C
A MeCN, B H,0, C 1:1 MeCN:H,0 1% Ammonia

acid
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-103- Exanple 13:

4- (benzenesul f onyl net hyl ) - 6- nor phol i n-4-yl - 2-t hi ophen-
w@2007/080382 mdine CO N1 | NS D ~o0o A suspePGi/GB2@f7/000037

4- (benzenesul f onyhnet hyl ) - 2- net hyl sul f anyl - 6- nor phol i n

-4-yl- 5 pyrimdine (183 ng)-103 -t hi opheneboroni ¢ aci d

(129.5 ny), copper(l)thiophene-2- carboxylate (248 ny)

and tetraki s(tri phenyl phosphi ne) pal | adi um (0) (47 ng)

Example B3: di oxane (5 m) was degassed with a stream of

nitr S suspensi on was, heated in
4- (EPF'X%“ %@%Vﬁa@as 6(@&(9%0 iy lr?ztB}OPhPE‘i?’sﬂrih?{“mldme
Chemi stry, Sweden) at 130C f[rL;rrj 45 mnutes. The

reaction m xture was then di ed with nethanol : DCM
1:9 and this mxture io was gurified by chromat ography

on an “lsolute SCX-2' colu 0 g; International
Sor bent Technol ogy Li rﬁt@g‘m/ @ anorgan, UK) by
initially washing the col A4 a gradient of 10 to
100% net hanol in DCM foll owedéﬂ elution of crude

product with a mxture of net ol i c ammoni a
(7M:DCM_ 1: 3. The net hanolic ammoni a sol uti on was

A %@W@@wapé d-(herpeneralfoaxlimstyd)-3-uretivdsul oy -medplnlinPy e
{
Pl Qg EURNOT e ROLM 3188 SAAD bt i

carﬁommb €248 rﬁ@pamimstra{igjnﬁphenylphmhdlegfaﬁa@mﬂgdoy (mhg)"m 1,4-

res of water and acetonitrile (containing 2%
leP%IP Pdnly oyag legassedoyitp Arstreang ol dry Hitrogen. L his|saspepsipd wiag heated in

oyt ikl B SRS SR s

milglﬁéko Tha EeaMrlZn mEBMS@) w&&h&ﬁ%ﬂu’c&i \Zfﬁh (rri‘ﬁtha?lk;) ]é) gM gg) a(n?-l, this mixture
% ) 7 7 ), 1
waspRficd . ‘é@‘nflﬁﬁogmly o alzslswge SQX:P Chlunig A0 étzteqng?mnal

sofhy TS it \TUop 54 ) FRUFGAN, oo s v
gradle«mt off L0pprliofY dinathanasn Pr(@daioldwad b elutionsf che product w1th a
M e M ———
evapbratdd andMthé sfiuBE furfler furtfied by HPLC using a Phenomenex ‘Gemini’
preparative reversed-phase column (5 microns silica, 21.2 mm diameter, 100 mm length)
using decreasingly polar mixtures of water and acetonitrile (containing 2% formic acid) as
eluent, to yield the title compound. (87.3 mg).
LCMS Spectrum: MH+ 402.73, Retention Time 1.96, Method: Monitor AcidNMR
Spectrum: 'H NMR (300.132 MHz, DMSO) 83.56 - 3.74 (m, 8H), 4.68 (s, 2H), 6.66 (s,
1H), 7.37 (dd, 1H), 7.50 (dd, 1H), 7.54 - 7.69 (m, 2H), 7.75 (tt, 1H), 7.78 - 7.84 (m, 2H),
7.90 (dd, 1H)

The starting material 4-(benzenesulfonylmethyl)-2-methylsulfanyl-6-morpholin-

4-yl-pyrimidine was prepared as follows.
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6- (benzenesul f onyl net hyl ) - 2- net hyl sul fanyl - pyri m din-4
w0 2007048809 g) and phosphorous 5 oxychl ori de P@TGB2607)00037

were heated at reflux for 4 hours. Phosphorous

oxychl oride was renoved by -40&porati on and the

residue adjusted to pH 7 with aqueous sodi um hydr oxi de

sol ution. The crude product was extracted into ethyl
4-(heieteat mlfonilmehly{2-me tyddudfanfl6-imorph phii-ait y¥id pp¥ich idine e d

over magnesium sul fate. The sol vent was renoved by

evaporation to afford the crude

4- (benzenesul f onyl et hyl ) | or o- 2- net hyl sul fanyl - py

rimdine. This to was dlssg;vgp in DCM (100 m) and

nor pholine (23.6 M) was a The reaction mxture

was stirred at anbient tenpegature for 1 hour. The

sol vent was renoved by evaporption, the residue

di ssolved in DCM and purifregs silica eluting with a

gradient of 0%to 20% nmethanals,n DCMto yield the

title conpound as a white s (a1.26 g). LCVB

Spectrum M+ 366, Retenti me 1.97, Method:

Moni tor Base 15 NWVR Spectrum (DVSQd6 2.14 (3H, s),

6-(BerzénesuBo3methi])- Jﬁnet}&l@«ﬂfanyla)yﬁmldmkﬂ -oh{15.98. hy/and(phibdphorous

oxy#h%lfglde (%7 S}énHz Yeg_ei heﬁ,seﬁ ab reihx for73 g@urs Géméplgﬁrgl?s ch%fthlomlé was

ren@m/e@ %2%@%%%{ {dnomy Rt adiusil Rypigy! %ﬁ{'é@eeb@ dditidh Ry droxide
0 53& WD 2007/080382 PCT/ 2007/00003%
soluu@s Tehe coide prastvet wes 9xt@ctcét1myle§rml heatate - thy ethyl dictatadlagér

f.r om exa nded
sergle b et o VELAGRERT Y el e SRR R ypggoration o
aff&@lﬁh@ﬁh@t&bl Hi(bé&rizenexaifonylfeeHys-sibo-£ -kt 18)ifaaidpMridine. This
(100 m The m xture was heated to 100C toﬂglve a

Waﬂ disrolved ig FUR (3RO mbhandsmppligtine 23.6 ehoves @diled. The gerction
it il e Mo eBotude et b8 Phe Sol Bk VAR Tm Sy
evapothtivhethe mldutzldlrsgolvpd acDaM aﬁcbpllﬁﬁld]c-lgglt sfrﬁrliﬁbax’:\ﬂh_it_;]n@asiﬂled gradient of

t t 20 t IS
oSBTk S, RS S i i 6
LOMS et fn 386, RerdfitidneriaR! il o, Méﬁocﬁ M&ﬁmr BEQVS

Spectrum M+ 297, Retention Tine 0. 72,

_M&@mm&(wm S Gh,wm3. f(lDl\/sﬁﬁ@H ZnD:B 6(49 3 @54;4,}1 41)59.67
(”iﬁ? 2 orf f)ég 4(72(;51 §) 3.61:% (%_Hggl)(;nﬂ m"@‘(ﬁh, m), P77 -7.80

(2H, m);

6-(benzenesulfonylmethyl)-2-methylsulfanyl-pyrimidin-4-ol
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The conpounds in table 2 were prepared in an anal ogous
manner to 4-
w@ b@nngisesul f onyl met hyl ) - 6- mor phol i n- 4-yl - 2- t hPOPB82603/000037
yl -pyrimdine (exanple 13) using the appropriate
boronic acid. Table 2: Exanpll®é5Structure NAME LCMS
Retention M+ tinme (mn) 14 d
- (benzenesul fonyl met hyl )-2- 456.84 1.84 N
6- ((:I‘Blpﬂ}mbthydb-ﬁang»tbjfiaﬂi]‘dn}f}-ﬁynmldm-@rd)thl‘D 07 4gy| fromr ioxagiblee 1) was
(benzenesul f gnyl net

hyl
Su%’%deﬂgmlac?ﬁomtm?ef ff?ob 1)11)6 thp <§P$H‘$HSI!0’9IW5‘I§I agd %.bﬁﬁl@nﬁféﬂﬁmc acid

SOCEEIRZ o%tigl op%g @ hgwe%k{ﬂﬁs)wa%lheé’ég 1$%0 dﬂ?"CBt% %Xe a dark

sudpefision. Tk V@vélﬁ&%@ﬁﬁ&&%d HﬁWc&SB&Q&?ﬂ Ql@ﬁ‘l%gary aﬂ@@t L1 mixture of
(benzenesul f onyl me ) - 6-

meHWBhQF‘M (A0yml)vag &d@ Aﬁetlwa%ﬁéh%m})owwym} pf}deidrrmd fhe resulting
preé_ﬁmgtez%o[l %ct%é’ ﬂﬁ@ﬁgﬁﬁﬁ Si] \gvgt'% %t@l d nié )r T'le material

pyrimdin pheny ace om
wabldribd ovérnight in vacuo to afford the title compound as a white solid. (1 9.55 2).

LCMS Spectrum: MH+ 297, Retention Time 0.72, Method: Monitor Base
NMR Spectrum: (DMSOdg) 2.01 (s, 3H), 4.59 (s, 2H), 6.15 (s, 1H), 7.62 (t, 2H), 7.74 (it,
1H), 7.81 (dd, 2H), 12.31 - 13.08 (m, 1H);

The compounds in table 2 were prepared in an analogous manner to 4-

(benzenesulfonylmethyl)-6-morpholin-4-yl-2-thiophen-3-yl-pyrimidine (example 13) using

the appropriate boronic acid.

Table 2:
Example Structure NAME LCMS | Retention
MH+ | time (min)
14 [Oj 4-(benzenesulfonylmethyl)-2- 456.84 1.84
i (3,4-dimethoxyphenyl)-6-
Ny o
/O:G)L)g\/il@ morpholip—4-yl—pyrimidine
o
15 [Oj 4-(benzenesulfonylmethyl)-2-(3- | 386.79 1.77
N furyl)-6-morpholin-4-yl-
N N9 pyrimidine
oo
q o)
16 [oj 4-(benzenesulfonylmethyl)-2- 452.83 2.59
N benzothiophen-3-yl-6-morpholin-
Q\)!\ j @ 4-yl-pyrimidine
g a




N 19 - (benzenesulfonylnmethyl)-2-(3- 444.86 2.32 N
fluoro-4-net hoxy-phenyl)-6 o - orpholin-4-yl-pyrimdin

WO 2@7/0803820 0) [5-[ 4- (benzenesul f onyl net hyl ) - GRCHBB2®2/000037
1.82 N orpholin-4-yl-pyrimdin-2 N
1] t hi ophen-2-yl ] met hanol 11-166-F N O H 21
- (benzenesul fonyl net hyl ) -6- 465.94 2. 38

orphalin-4-yl-2-(3-pyrrolidin- | N pphenyl) rinmidine
plY 22 5- [4 (penzenesy- ’(lnmyctneemlfqdylm&hyll}lég 9148887 | N2.78
orphagl i n-4-yl ~pyrim din "I. s 1-methyl-ijndole| 11
00 WO 2007/ 08 lﬂlllﬁ o0 - 107 23

- (benzeges Henbgypheyl

o1 pHOLAR N - 2. By Vpten ypﬁ ﬁ%rﬂ%éﬁem ditfe N|NO

24 CQ)y 5-[4- (hgn_;e_necllfnn\/l m=f hyl)-6- 435 61 1. 58| N

ridr pHol i n- 4EyD pyri mi di Eft-fzﬁf-ghepzenesquayim@byla» 435.85 2.08

6-morpholin-4-yl-pyrimidin-2-
)jvas?@ yl]phenyl]acetonitrile
1l

o]

19 ° 4-(benzenesulfonylmethyl)-2-(3- | 444.86 2.32
fluoro-4-methoxy-phenyl)-6-

o]
1 s o e qe
/Q/LJLE\Q morpholin-4-yl-pyrimidine

20 [Oj [5-[4-(benzenesulfonylmethyl)-6-| 432.82 1.82
morpholin-4-yl-pyrimidin-2-
yl]thiophen—2-yl]methanol

nH=0

/
4]
O:

21 4-(benzenesulfonylmethyl)-6- 465.94 2.38
morpholin-4-yl-2-(3-pyrrolidin-1-

C\ \O/L)jv ylphenyl)pyrimidine

22 on 5-[4-(benzenesulfonylmethyl)-6- | 449.91 1.87
morpholin-4-yl-pyrimidin-2-yl]-
-methyl-indole

O:U):O
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HN 25 ~0 -(benzenesulfonylnethyl)-2-(6- 427.58 2.09 "
net hoxypyridin-3-yl)-6 o orpholin-4-yl-pyrimdin N 11
w0 gyor/o8e3xanpl e 15: H NVR (300. 132 MHz, DMSO) BGI/¢B20607/000037
3.74 (m 8H), 4.65 (s, 2H), 6.60 (d, 1H), 6.63 (s,
1H), 7.50 - 7.87 (m 6H), 7.997¢s, 1H Exanple 16: H
NMR (300.132 MHz, DVsO) 83.61 - 3.78 (m 8H), 4.77 (s,
2H), 6.75 (s, 5 1H), 7.30 - 7.43 (m 2H), 7.56 - 7.75

(29, 3 ES; 7. 88 ( (bediznes@f@ylihethyhid-, 8383503, 1.19
56 1H) H NVR, ((300. 132 MHz,

mpl
DVSO) 62 13%( s, 2H) m&é’?w??r“ﬂ ZPridnt-vla 87 (s,
7. Gg){r%ldu% , 7.70 - 7.83 (m 5H) .
e 21: H NMR (300. 132 |MHz,
DvsO)| [83)]12"- 3. 8H), 3.56 - 3.78 (m §H),
4.71 |(8% 2H), 6.59 - §.61 (m 1, 6.72 (s, 1H, 7/14

7 A6 Q0 Evw o
[%er@gﬁigg]\y'lmgthyl? 6(- m43§'ﬁ)1 1.58
Mo - 6
poibbi it e
H{WﬂOZ@O?/ 080382
8- Exanpl e 26:
enyl sul fanyl met hyl ) -2-pyri di n- 2-
S| N N Sodi um et hoxi de (49|nyg,

0. 72 jnmol ) was added potion wise to a stirred sol ution
of 5 ({thiophenol (79.4ng, 0.72mmole) in acetonitril e

(. 5n1) at redm tenpermbah@eﬂé@aﬁfnyﬁﬁeth?srzt(g- ayppsphere o9
portlonvvlse. is mxtiure was stirred or 0 !m nut es

bef orle 4- (chN‘I4Nor onmet hy| prethoxypyridin-3-yl)-6-
6- nor|phol i n -||2- | ne (174ny,
0. 60nmol sgo 1]ngllprﬂ()ﬁn&ic,yeli%' n{ﬂi Fe (2./5mM) was
added & se. Stirrijng was continued overniight at

Foom

1
Example 15: H NMR (300.132 MHz, DMSO) 53.43 - 3.74 (m, 8H), 4.65 (s, 2H), 6.60 (d,
1H), 6.63 (s, 1H), 7.50 - 7.87 (m, 6H), 7.93 (s, 1H)

1
Example 16: H NMR (300.132 MHz, DMSO) 83.61 - 3.78 (m, 8H), 4.77 (s, 2H), 6.75 (s,
1H), 7.30 - 7.43 (m, 2H), 7.56 - 7.75 (m, 3H), 7.81 - 7.88 (m, 2H), 8.00 (d, 1H), 8.33 (s,
1H), 8.56 (dd, 1H)

1
Example 20: H NMR (300.132 MHz, DMSO) 52.13 (s, 2H), 3.45 - 3.71 (m, 8H), 4.57 (s,
2H), 6.47 (s, 1H), 7.62 (t, 2H), 7.70 - 7.83 (m, SH). 1xOH not observed

1
Example 21: H NMR (300.132 MHz, DMSO) 83.12 - 3.43 (m, 8H), 3.56 - 3.78 (m, 8H),
4.71 (s, 2H), 6.59 - 6.61 (m, 1H), 6.72 (s, 1H), 7.14 (t, 1H), 7.24 (d, 2H), 7.46 - 7.89 (m,
5H)

1
Example 22: H NMR (300.132 MHz, DMSO) 83.58 - 3.77 (m, 8H), 3.80 (s, 3H), 4.72 (s,
2H), 6.48 (t, 1H), 6.67 (s, 1H), 7.34 (s, 1H), 7.36 (d, 1H), 7.57 - 7.69 (m, 3H), 7.69 - 7.89
(m, 4H)
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tenperature and under a nitrogen atnosphere after

whi ch the reaction m xture was to evaporated to
waleopnesssand t he residue partitioned between ep¢iyGB2007/000037

acetate and water. The conbi ned organics were then

dried over magnesium sul fate1084|tered and evapor at ed

to dryness to afford crude product. The product was

purified by basic preparative HPLC chromatography

Examplel2@nt el uti on 35-55% MeCN in water) and the

desi red uct obt ained as a clear gum (94 ngy, 43%.
4-merphelin @b'e hemylsyifanygkmethy h@rmﬁtdlaﬁ-xlrmmwdme

Met hod: I\/bnltor Base NWR Spe dsum H NMR (300. 132

MHz, DMSO 3.67 (d, 8H), i 6.83 (s, 1H)

7.20 (t, 1H), 7.32 (t, 2H) -750(|n 3H), 7.91

(td, 1H, 8.25 (d, 1H), 8. 70 4 1H) The starting

mat eri al
4- (chl or onet hyl ) - 6- 2‘\ yridin-2-yl-pyrim
i dine was 20 prepar S foIIovvs

4- (chl or onet hyl ) - 6- nor hoI|n 4-yl - -pyrldln 2-yl-pyrim

Soﬂﬁhﬂ@th&ﬂe (49 rﬁ% 02 IINmol was added potion wise to a stirred solution of
| oronet h -2-p di n-2-yl -pyri midin-4-ol (14.07

th1gphe@gl @8.4meo D)72xmxg)1@)| 1ggag¢tvm¢rllp 62.5phiod pdoon tegnperature under an inert

oxygehl oride (50 d heated t flux for. o
B ShGE 4 Ths R BT kA B St R b B bunethyD-
6-Apa bR i iglird-DEN peMaRdhal 1§dmea 080N ) BReAIutioh in

t ol uene 10 m.). Water (100 nlL) was_added and the

acqipniitile €2.38B veagjaddededropwiss b timingives cewfiugfhomsa g Peom

te@k‘f‘a’cﬁx%aa%? élﬁ@erfgrhé%n atmg%htegeeghe? %Jhg&%@ ge(a%élb H{)%tmé was
evaoraed wirynasnginkthe wesidud gadtittonedbageeatibghagidto gt dai@r. The

b ljd, 4-chl 6 5
cowgiﬁﬂgg Esateh yreye e 3?1&& PYRr agneiyishifeieridliqred aheypporated to
drﬁegé"ﬂo%ﬁ%fc@?&&%faﬁﬁgge’fﬂé/ h%dgctg?'is Aﬂh?ed gg%ﬁmpﬁfeggﬂag{/@ﬁPLC
chlrmmltc)gl@hd (DlaPeAt el@ﬁoﬂ B5- 5@% e3P inmwatkd) ang rtlm disgedproddct

in THE 0 nL eaction stirred at room
Ob{a@]’%@?ﬁ ﬁi'lalég‘f%r@gmﬁo %) 'Ps- I socyanate resin (5g) was
LOMS Bpadaad MR 385 I5rRdtedionaitd U AViE@bd: Moﬂi%ﬂ]&lse af ter
whi ch t he qeactlon mxture was filtered and was

NMRSpeqtpyms J NVRBA3 @ 1 3DMH, RPAASP) 3§57 6d.8Fhoit Ad s 2H) 6.83 (s, 1H),
TGRS AROL ARG, A LRI U BBl 1

fractl ons were evaporated to afford the desired
roduct as crystallin olid LCVS Spectrum
Th%ls;prtgtglmginﬁ ﬁe{cé}ﬂrpm lpﬁ}?é nior@bo m r?oayrlqu-tyb-pyrlmldlne was
pr gfeqaslﬁl)\{fg‘é ecp trum 'HNMR (300.132 M1z, DMBO) 63.75
, 4.68 (s, 2H), 7.02 (s, 1H),
4- (chloromethyl) 6- m0rpholm-4-yl-2-pyridin-2-yl—pyrimidine

()

\/(k I
Cl N/ N\

Z

6-(chloromethyl)-2-pyridin-2-yl-pyrimidin-4-ol (14.07 g, 63.46 mmol) was dissolved in

phosphorus oxychloride (50 mL) and heated to reflux for one hour. Phoéphorous
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15 7.49 (m 1 H), 7.92 (dt, 1 H), 8.31 (d, 1 H), 8.71

(d, 1 H ppm o o
w®@2qochswsnmet hyl ) - 2- pyri di n- 2-yl - pyri m di n- 4- oPCT2EBR07/000037
Cl i N NI ~ 20 Sodium ethoxide (3.6nm nol, 245ng)

and net hyl 4-chl oroacet oacet é08- (3. 3rmol, 498ngy) were

added to a solution of 2-pyridylamdine (3 nmol, 364

ng) in ethanol (10 m) and the reaction mxture was
oxpeldorde was therd Evaporatdd, end a:tm&epémbwrtls totltneme ( EGCMLY.Water (100 mL)

wel s ndlRr et i ob druif ped B dibmmite. "B saetion
mlﬁtd?@{wﬁs BeheRusd With td: §5ad5§b)te gg@%'@ ﬁL%bC\Qashé&'%th Methe (100 mL)

2.48, Retention tine 0. nitor Base
an@piscql pveTIMaZHENIVR SOE90. H@omﬂpn afivBIRY adeigeaolid, 4- Qh-]))l,o 6-

(clﬁaronf lp()l) il' g%fl‘?\gfm(%g'l édrﬂ@dlrfl 3 ;‘P?B g ? 'fgLllgérto((jqﬁ(cjhio@p&wﬁgff}pyridin-
2- M@y%@ﬁﬂfn@?@ggﬁ g,PATY ! YRS R e (1.399¢ TS ACRRROUMDIPEA

in'tab were prepared in an anal ogous manner to
(5.-44%er $hd} inmad) yere @lissolved in THF (20 mL) and the reaction stirred at room

ter%lg&lgtm{ f%&"g g?ﬂ%yﬁ?g%ﬁnﬁée 1{0 % %)p\g?s ’%?rf %%/c{gd g{l(g Plil]ir]ﬁlé continued for

3 hoats bfted witich the reaction mixture was filtered and washed w1th THF followed by
4(ch|oromethy|) 6- nmor phol i n-4-yl - ]{rldln
meghanol Tdye ggmbirsd Pwm@ssvereszmmraéedsmtg@ ige éndxthwermcfswas purified

by?%:sf; El%ﬂe?ﬁiﬁggﬁﬁ%fa hy Crlreet y{%ﬂ_oé; Kilgre e(vglporﬁga 1d #erdradhe délred

pratuphad d erydaline Rolply (2.@¢)n- 2-yl - yrimdine ~ N N~ N LO

ﬁﬁf%ﬂ?@lﬂgi éﬁyﬁg@pﬁéj}' time 1.69 , Method: Monitor Acid.

NMR Spectrum: "HNMR (300.132 MHz, DMSO) §3.75 (s, 8H), 4.68 (s, 2H), 7.02 (s, LH),
7.49 (m, 1H), 7.92 (dt, 1H), 8.31 (d, 1H), 8.71 (d, 1H) ppm.

6-(chloromethyl)-2-pyridin-2-yl-pyrimidin-4-ol

Sodium ethoxide (3.6mmol, 245mg) and methyl 4-chloroacetoacetate (3.3mmol, 498mg)
were added to a solution of 2-pyridylamidine (3 mmol, 364 mg) in ethanol (10 ml) and the
reaction mixture was heated to reflux. After three hours the reaction mixture was
concentrated in vacuo and acidified with hydrochloric acid to yield the desired compound
as a pale beige solid, (445 mg).

LCMS Spectrum: MH+ 222.48, Retention time 0.76, Method: Monitor Base

NMR Spectrum: 'H NMR (300.132 MHz, DMSO) 84.36 (d, 2H), 6.32 (s, 1H), 7.65 (ddd,
1H), 8.04 (td, 1H), 8.28 (d, 1H), 8.74 (d, 1H), 11.17 - 12.28 (m, 1H) ppm.




N N- ]-6-norpholin-4-yl

2-yl

-pyrimdine
WQ@247/880382 22 NI

-2-pyridin-
- (but an- 2-yl sul fanyl net hyl ) -

6- nor phol i n-4-yl - 2-pyri di n- 2 PCT/GB2007/000037

IN ~O

yl -pyrimdine 30 Sani 4-(butyl sul fanyl met hyl) - 6-

345.75 1.25 N orpholin-4-yl-=120pyri di n- 2-yl -
yrimdine N ~O 31 S -norpholin-4-yl

345.75 1.19 1-6-(tert-
Thil chimpourds@n WHILB 7t NBOBB1 PG (BRRQGOUS MAME3 To 4-nidkAh@R-4-y]-6-

<P1§c’ﬁn¥l§rr{ﬁa£¥}ﬁ%%@ﬂ?§ﬁ'§¥ i 1&5? 19FRN e X@np%? 26)rl?¥c¥6§'¢émé:|the

apprlobrate Rta2ir Badel it 4%&&0%%1
phenyl ) met hyl sul f anyl met hyl ]

N N
-2-pyridin-2-
N utyl sul fanyl met hyl ) pyri m din

e%hy:éﬁ6-1ﬁorbhohn~4-yl 2-pyridin-2-yl-

pygmidinghol i n-4-yl -2-pyridin-2- 1-pyrimdine NNN NO
Table 3:
Example Structure NAME LCMS [Retention
MH+ time
(min)
27 KO@ 4-(2- 369.74 1.07
2
s furylmethylsulfanylmethyl)-6-
. /%\ morpholin-4-yl-2-pyridin-2-yl-
| s
z rimidine
SARONE
28 S\@\ 4-[(4- 395.78 1.24
Nlj%\ 0o~ |methoxyphenyl)sulfanylmethyl
NN N |-6-morpholin-4-yl-2-pyridin-
=N K/O e e g
2-yl-pyrimidine
29 SY\ 4-(butan-2-ylsulfanylmethyl)- | 345.75 1.22
Nl%\ 6-morpholin-4-yl-2-pyridin-2-
AN N/ N _ . .« qe
| P K/O y1l-pyrimidine
30 S\o~~ {-(butylsulfanylmethyl)-6- 345.75 1.25
N morpholin-4-yl-2-pyridin-2-yl-
| e
~
SN N N pyrimidine
~N /\O
31 s 74 4-morpholin-4-yl-2-pyridin-2- | 345.75 1.19
y1-6-(tert-
N7 ™ T
| butylsulfanylmethyl)pyrimidin |-
SN |
~N K/O




34 s -(cyclohexylsulfanylnethyl)- 371.82 1.4 N
6- nor pholin-4-yl-2-pyridin-2 | -pyrimdine \ NN-iN
W@2003/08(3¢2- 383.76 1.27 F fluoroAhenYl)sul f andCTreBROII00037
N N--) 6-norpholin-4-yl-2-pyridin-2- N ~0 1-pyrimdine
36 s~ -(ethylsul fanyl nethyl)-181- 317.69 0.96 N
nmor pholin-4-yl-2-pyridin-2-yl- yrimdine \ NN- NI
37 FE -[(4- 397.8 1.27 fluorophenyl)nethylsul fanyl ms

ebhyl ]| - 6- nor phot3wq-4- y| Rmotphylihdi-i-@(pthpyZ [MA €[  1.09
N N O WO 2007/ 080382 PCT 007/000037  -112 38 0
-[(4- |409. 82 g i s | [ediapsthehyRpedind-sul f any
met hyl ' 145 i
pyri di syt phol i n-4-y1-6- 3
33.8 1. anyl met hyl ) - 2-
yridin
33 cl A4-[(2-chloro-6-fluoro- 431.78 1.38
p phenyl)methylsulfanylmethyl]-
S F 6-morpholin-4-yl-2-pyridin-2-
yl-pyrimidine
N‘ AN
AN
Y N N/\
= o)
34 S d-(cyclohexylsulfanylmethyl)- | 371.82 1.4
NN \O 6-morpholin-4-yl-2-pyridin-2-
I l-pyrimidine
I N N/ N yl-py
=N k/o
35 S\©\ 4-[(4- 383.76 1.27
Nl N r {fluorophenyl)sulfanylmethyl]-
| X N N/\ 6-morpholin-4-y1-2-pyridin-2-
=N O  |yl-pyrimidine
36 SW 4-(ethylsulfanylmethyl)-6- 317.69 | 0.96
NI N morpholin-4-yl-2-pyridin-2-yl-
rimidine
=N K/O
37 Fd-[(4- 397.8 1.27
K©/ fluorophenyl)methylsulfanylm
S ethyl]-6-morpholin-4-y1-2-
N' N pyridin-2-yl-pyrimidine
A Y
| =N @




SNNN C,

1.28 |

N yridin-2-yl

N O 40 s |

-[ (6-nor phol i n-4-y1-2- 390.79
-pyriinidin-4 NN

wo 2eoensngBsul f anyl | benzonitrile 1N O 410 -(2- BdBG81007/000037
1.3 N nethyl propyl sul fanyhnethyl) N

6- nor phol i n-4-yl -

2-pyridin-2-112-N N~ ~ 1-pyrim di ne

42 'S, ~ [N -norpholin-4-yl-6-(2-pyrazin- 395.58 2.38
N 2 ylethylsul fanyl nethyl)-2 N N
yBBdl n- 2- yI pyrim di ne | ed-N N443 s 409.82 1.22
- nor phiol i n- 4-yl - 2- -2- 385.54
1- 6- (thi ophen- th m@@%@hﬂﬁﬁ”ﬂﬁwlﬂﬂﬁ&ﬁy i NN
dine & N 0 WDO([2007/ 08038 113
Exanpl e 31 ® (4001 s e P
3.65 (|s yridi62 8B pfEmidibg , 7. 41 (ddd,
I H, 7|8 (td 8;3(dt 1H), 8.64 (ddd, 1H) i
Exarrpl N HN 4’00 1~2|\/Hz DI\/ISO) 62.75 - 2.84(%
“”3. 3 65 (s, 8H) 369 (s 6.80 (s 1H), 7 10/-
380 (m sH). 7. dd, %mprphphssl (et 1H), d.293.8d{, 1.37
1H) 8.65 5 (ddd,
4- (benzenesul f onyl et hyl )(i‘)@ mhsrpﬁilgfﬁlll}ﬂmﬂhﬂ):%- pyridin{2
-yl -pylri m di ne pyridin-2-yl-pyrimidine
S
i
! p
~
| N N/”\j
A o}
40 S\@\ 4-[(6-morpholin-4-yl-2- 390.79 1.28
NIJ%\ Ny pyridin-2-yl-pyrimidin-4-
™ N N/ﬁ y)methylsulfanyl]benzonitrile
=N K/O
41 [C’j A4-(2- 345.81 1.3
N methylpropylsulfanylmethyl)-
f N 6-morpholin-4-yl-2-pyridin-2-
= N
{S NN yl-pyrimidine
=
42 SV\[N\j d-morpholin-4-yl-6-(2-pyrazin-| 395.58 | 2.38
NI A N~ 2-ylethylsulfanylmethyl)-2-
| \N N NK/ pyridin-2-yl-pyrimidine
= 0]
43 s\ {-morpholin-4-yl-2-pyridin-2- | 385.54 3.09
S\ Y pyl-6~(thiophen-2-
NI N ylmethylsulfanylmethyl)pyrimi
dine
NN N
0
= 0
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(0O) N (r) N \\ ONNMN A solution of oxone(r) (110

nmg, 0.18 mmol) in water (2.5 nm) was added to a
w@riorogds2 10 sol uti on of PCT/GB2007/000037

4- nor phol i n-4-yl - 6- (phenyl sul f anyl net hyl ) - 2- pyri di n- 2-

yl -pyrimdine (exanple 26) {M48-5 ng, 0.13 nmmol) in

ethanol (2.5 nm) at roomtenperature and stirring

conti nued for 3 hours at roomtenperature. Water was

e 3R o SR S0 G SRSTEAth T2 0m,

6.83r(sNEH), drilgddd, Q¥eY 7.8 aAEHI r ggh and
ev(apor)at edqto dﬁnessgto a)fjforgm::?ﬁﬁeg 6p4r odgctﬁq)v\hl ch 15
Ex6R1o39: H r
gr adi en{li@%l??ﬂé)?%?%?/{ﬁ&%ﬁﬁfﬁ) 8‘éﬁ75\/\/;31|:§t_er 4}{5‘85 %?é?,?iﬁé 3.69 G,
2HoefsB0 6sdl 1HD, 0Lt 7.2 (raj 51d) 728 (dad,df), WB5 (1d, BI@) |8c24 (dt, 1H), 8.65
d ng, 55% . LCMB Spectrum M+ 397.53 Retention
§ 1.70, Method: Monitor Base NMR Spectrum | H NWR
ExﬁﬁQﬂeMZ VHz, DI\/SO) 53.65 - 3.70 (m 8H), 4.74 (s,
677§IE H, 7.42 - 7.47 (m 1H), 7.60 - 7.65
4- (pp@zegpgulf(my ethy[)-6zmogpholin-p -yl-2-18@idin2-@6pyrimidith , 20
8.66 (ddd, 1H) The conpounds sjown in table 4 were
prepared in an anal ogous mannér Yo 4-
(benzenesul f onyl net hyl ) - 6- norphol i n- 4-yl - 2-pyri di n-2-y
| -pyrimdine (exanple 44) usin the appropriate
starting material fromtable .\ ere a starting

material is not shovvn in gZS tla It was prepared
i n an ananl ogous nma X by repIaC|ng
t hi ophenol w th the rQ)prl ate rlaa ant .

2007/ 080382 PCT/ GB2007/ 000037 - 114> Tabl e 4 Exanpl e

A Y08 1, (LY 8 AT\ e 0 s

solgtigppi phef i n- 4=I1er1201py4-{yﬁ|6F(phﬁylsulfaﬁylﬂatt}gl)bik pyridin-2-yl-pyrimidine
(exg.m¥) ésr(l4g1 Sdllng,eo il? mml:b Llln L:t(hanol (% 5 ml) at room temperature and stirring

continued for 3 hours at room temperature. Water was then added (5 ml) and the organics

extracted with DCM (3 x 10 ml). The combined organics were washed with brine, dried
over magnesium sulfate, filtered and evaporated to dryness to afford crude product which
was purified by basic preparative HPLC chromatography (gradient elution 25-45% MeCN
in water) to yield the desired product obtained as an off white solid (28.4mg, 55%).

LCMS Spectrum: MH+ 397.53 Retention time 1.70, Me’thod: Monitor Base

NMR Spectrum: '"H NMR (300.132 MHz, DMSO) 83.65 - 3.70 (m, 8H), 4.74 (s, 2H), 6.77
(s, 1H), 7.42 - 7.47 (m, 1H), 7.60 - 7.65 (m, 2H), 7.72 - 7.77 (m, 1H), 7.80 - 7.86 (m, 4H),
8.66 (ddd, 1H)

The compounds shown in table 4 were prepared in an analogous manner to 4-
(benzenesulfonylmethyl)-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine (example 44) using
the appropriate starting material from table 3. Where a starting material is not shown in
table 3, it was prepared in an ananlogous manner to example 26 by replacing thiophenol

with the appropriate reactant.



J net hoxyphenyl)sul fonylmeth s N N N\
1] - 6-norpholin-4-yl-2- yridm 2-yl-pyrimdine 47 (o

WO ¢iwansn3s2- yl sul fonyl nethyl )- 377.6 3.36 N  PCT/GB2007/000037
6- norpholin-4-yl-2-pyridin- --ON 2-yl-pyrimdine 1 N
IN 48 CO 4-(2- 377.6 3.46 Hl14-
et hyl propyl sul fonyl nethyl) o N
-6-norpholin-4-yl-2-pyridin- Si N--0 N

Talzleﬁl-pyrlmdl ne 49 @) nDrphoIin 4-yl-6- 363.6 3.26 N

hyvul ) o0 N r\\lrl din-2- \/I - n\/r| mdi ne

E’k‘ﬁ!‘pté N N~ / o ‘i':éyk butyl sul f onyN#MEyi )-6. 3ECMS [Retention

3.48 [N orpholin-4-yl-2-pyridin-2 11 N I-pyrim .
11 :5|N N\ WD 2007/ 080382 PCT/ GB2007/ 000037 ﬁiﬂ‘ﬁ 5qlime

N

- mor phol i n-4-y1-6-(propan; 363.6 3.14 (0) (min)
5 H-ofyHretiy—2N—o—N-pyridin-2-yl - pyrilni di ne
4 DLIIUIIyIIIBLIIyo} Z— 1IN \|
04%% N 52 CND | o phoI i n442§/I -2-pyri di n- 465|648.q1 327
FF J|2-yl-6-[[3~\ Imet .
(trifllucfo hyI) henyl ] s,iir“?/ome hylsulfonylmethyl)

o) E 6-morpholin-4-yl-2-pyridin-

/kij 2-yl-pyrimidine
46 4-[(4- 427.6 3.41
methoxyphenyl)sulfonylmeth
0 SN
/o—©—(:siv¢ l N, P1]-6-morpholin-4-yl-2-

#  pyridin-2-yl-pyrimidine

47 [Oj d-(butan-2-ylsulfonylmethyl)-| 377.6 3.36
N 6-morpholin-4-yl-2-pyridin-
o | SN 2-yl-pyrimidine
)‘ﬁ NS
O |
=
48 [Oj 4-(2- 377.6 3.46
N methylpropylsulfonylmethyl)

o | SN -6-morpholin-4-yl-2-pyridin-
RN -

_<_o [ 2-yl-pyrimidine
=

49 [O] 4-morpholin-4-yl-6- 363.6 | 3.26
N (propylsulfonylmethyl)-2-
o rr\l pyridin-2-yl-pyrimidine
__/_—il N7 | NS
pZ
50 ' on 4-(butylsulfonylmethyl)-6- | 377.6 | 3.48
N morpholin-4-yl-2-pyridin-2-

ﬁf I yl-pyrimidine
S = N
5~ N S




yl met hyl ] pyrim dine 53 CND -norpholin-4-yl-6-(2-
427.6 3.09 yrazin-2- ~-- NNI N~
wo edonpsset f onyl methyl )-2- 11 o "=Ns PCT/GB2007/000037
yridin-2-yl-pyrimdine 54 Co)
4-or phol i n-4-yl-2-pyridin- 41%-6 3.48 N
2-yl -6-(thiophen-2 o N | nethyl sul fonyl nethyl)pyri s N
|l N~ 'dine S0QO55C1. 403.6 3.64 N

6- mor ghol i n- 4- pyri din
2-yl-gyrimdine 4- [(z#';’]ﬂ‘i@”@l@etﬁ)ﬂ) 2N
fl uorcphenyl ) sul onyI met hyloligf-4.

- 6- mor|phol iSh- 44y - pyr | dlﬂyl i Klil'pyll\{nmfme
2007/C80 Q0N 000037 -116 57 O
- (et hyl sul fconyl 349.6 3.02

nor phal i n-4-yl - 2- pyr] 'n-:Z- NONyl-pyrimdine ONII

(&¥cl ghexyl sul Iﬁ :} met hy| Y~morphblin-4-yl-6-(propan- | 363.6 | 3.14

i mdine M\D

N~581C - (4- 429 .6 2
52 [Oj 4-morpholin-4-yl-2-pyridin- | 465.6 | 3.71

A\ F A 2-y1-6-[[3-
TS:)VENK/N v [Grifluoromethyl)phenyl]sulfo

~  nylmethyl]pyrimidine

53 [O] A-morpholin-4-y1-6-(2- 427.6 3.09
N pyrazin-2-
(o] N
<N_—\>_/—,S:vﬁ; N, [Ylethylsulfonylmethyl)-2-
(¢]
=N - pyridin-2-yl-pyrimidine
54 [Oj 4-morpholin-4-yl-2-pyridin- | 417.6 | 3.48
N 2-yl-6-(thiophen-2-
0 rN ylmethylsulfonylmethyl)pyri
N SNNAY midine
= © I
Sy S 7
55 [Oj 4- 403.6 3.64
N (cyclohexylsulfonylmethyl)-
Og v(% N . 6-morpholin-4-y1-2-pyridin-
5 N | : 2-yl-pyrimidine
56 [oj 4-[(4- 415.6 3.44

N fluorophenyl)sulfonylmethyl]
va\ ! -6-morpholin-4-yl-2-pyridin-

TI
0O=t=0

\
__/2

2~ [2-yl-pyrimidine




N fl uorophenyl) et hyl sulfonyl F/ O""Ns N
et hyl]-6-norpholin-4-y1-2- o yridin-2-yl-pyrimdine
WG 2000/080382 phol i n-4-yl -2-pyridin- 481.6 3.82 NPCT/GB2007/000037

2-yl

-6-[[4 0 'NFXF s |

N

t o

(trifluoronmethoxy)phenyl]sul-116enyl net hyl ] pyri m dine F
60 (0) 4-[(4- 441.6 3.58 N et hoxyphenyl) net hyl sul f on

O Nlpethyl]-6-norpholin-4-yl- S e N" o
N i et 'hﬂxij‘pﬁ'er@ }[ﬂ Fonyilms 0 0 o LLNRN, | e A3
hyl ] - 6 nor phol i yl-2- -‘Boer]éngTylgrﬂ?}?lgﬂ‘zpyrl m di he
25 L Mokl iy, 2, 1
orpholinf\r!l= y_ | -2: FleJrirridine WO
2007/ 080382 PCT/ B2 p7/ 00037 -117 63 0
Pk dine ooyl ey did AL 013070 N 4
58 E j 4-[(4- 429.6 2
. fluorophenyl)methylsulfonyl
\Q\/Tsi vf:/N Ny methyl]-6-morpholin-4-yl-2-
° #  pyridin-2-yl-pyrimidine
59 [oj d-morpholin-4-yl-2-pyridin- | 481.6 | 3.82
“\ 2-y1-6-[[4-
F%;ngﬁ? I Ny ((trifluoromethoxy)phenyl]sulf]
F 7 onylmethyl]pyrimidine
60 [Oj 4-[(4- 441.6 3.58
N methoxyphenyl)methylsulfon
E\/fiN . ylmethyl]-6-morpholin-4-yl-
d 5 N | ; 2-pyridin-2-yl-pyrimidine
A
61 [O] 4-[(3,4- 457.6 1.64
N dimethoxyphenyl)sulfonylme
\OAQZS:)\/(;N ] ne  [hyl]-6-morpholin-4-yl-2-
—o0 #  pyridin-2-yl-pyrimidine
62 [oj 4-[(4-bromo-2-fluoro- 493.5/49 3.72
N phenyl)sulfonylmethyl]-6- 5.5
B,_Qvg \/EN%N N, morpholin-4-yl-2-pyridin-2-
e © -~ y1l-pyrimidine




N yl) net hyl sul fonyl ] benzam de H 64 0
4- nor phol i n-4-yl -6- 425.60 3.8 N
w@ pieangi3By | sul fonyl methyl)-2 N p N M PCT/GB2007/000037
yridin-2-yl-pyrimdine s 11 65 C1
-nor phol i n-4-yl -2-pyridin- 394754 4.0 NJ
2-yl-6-[2-[3- O NFF o N (trifluoronethyl)phenyl]

—ethyl F sulfonylnethyl]pyrindine 66 0
- [686- nor phol i n- 494~ 2- 422N5Aetsy1m[(6zmorpholin-4- 4546 | 3.1
yridin-2-yl-pyri in-4 " ~ N.N L
| ) et hyl sul fonyl ] Benzoni t r3ilT2‘p3§1"61?2®’1‘Py“HHdm‘

-[(2-¢ - 44966 1.94 N

henyl ) 4 N O|N\ N

or phol i n-Z=y1 - 2- pyri @i n} 24ylpnethylsulfquyt]berzeinide |Exanpl e
45: 'H v(500. 133 . DVMSO) 53.74 (s, 8H), |4.53 (

[(o 7y}

2H), 4.97 {'s, 24, 6.53 (d, | H, 6.75 (d, 1), 6.9

( I H), 7.50 (mpodH), 774 1y vo (td;
885 (a1 by, 73 (4, ﬁﬁ“"’é‘ﬂ’éxl e 100 38
(500. 133 MHz, DNVS 53 62 (pmneaiynsulfan}?lﬁleﬂ §l)-34) , 4. 58

2H), 6.68 04.(d, 2 7. 38 1H),
e (?j 3 N% g’y Gy ngblm*d% 860 (Hé'
e 47 (

—~

| H BEx 00. 133 MHz, DMBO) 51.01 (t}
3H) . 1.34 (d, 3H) 150 1H),

65 4-morpholin-4-yl-2-pyridin- | 394.54 4.0

°\/ﬁ\ 2-yl-6-[2-[3-
>§ ﬁ )\O (trifluoromethyl)phenyl]ethyl

sulfonylmethyl]pyrimidine

66 4-[(6-morpholin-4-yl-2- 42254 | 334
pyridin-2-yl-pyrimidin-4-

‘Q| vf\ )U yDmethylsulfonyl]benzonitril

C

67 4-[(2-chloro-4-fluoro- 449.56 1.94
phenyl)sulfonylmethyl]-6-

E;:)\/EK/K(J morpholin-4-yl-2-pyridin-2-
o :

yl-pyrimidine

Example 45: '"HNMR (500.133 MHz, DMSO) 83.74 (s, 8H), 4.53 (s, 2H), 4.97 (s, 2H),
6.53 (d, 1H), 6.75 (d, 1H), 6.99 (s, 1H), 7.50 (m, 1H), 7.74 (s, 1H), 7.95 (td,1H), 8.35 (d,
1), 8.73 (d, 1H)

Example 46: 'H NMR (500.133 MHz, DMSO) 83.62 (m, 8H), 3.76 (s, 3H), 4.58 (s, 2H),
6.68 (s, 1H), 7.04 (d, 2H), 7.38 (m, 1H), 7.66 (d, 2H), 7.74 (t, 1H), 7.80 (d, 1H), 8.60 (d,
1H)

Example 47: "H NMR (500.133 MHz, DMSO) 51.01 (t, 3H), 1.34 (d, 3H), 1.50 (m, 1H),
2.10 (m, 1H), 3.45 (m, 1H), 3.73 (s, 8H), 4.52 (s, 2H), 6.98 (s, 1H), 7.50 (m, 1H), 7.93 (td,
1H), 8.29 (d, 1H), 8.72 (d, 1H)
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2.10 (rn, 1H), 3.45 (m | H, 3.73 (s, 8H, 4.52 (s,

2H), 6.98 (s, I H, 7.50 (m | H, 7.93 (td, 10 1H),
w@2@9/08ws2 1 H), 8.72 (d, | H WD 2007/080382 PCT/GB2007/000037

PCT/ GB2007/ 000037 -118 Exanmple 48: 'H NMR (500. 133

MHz, DMSO) 61.00 (d, 6H), 2.4d8- 2.27 (in, 1H), 3.32

(d, 2H), 3.66 (s, 8H), 4.43 (s, 2H), 6.91 (s, 1H,

7.42 (ddd, 1H), 7.87 (td, 1H), 8.23 (dt, 1H), 8.64
Exaupde 4&:HH ENEH06. 153M]H]z NIDMS(B(BO ODE(a 61&%2 QJDN@@7 @18 139 3.32(d,

2H), §ﬁ6f %ﬁM 2 (. 3@ és?l @H)H), ?%d%dal) wad,ﬂ@@s(zaddt 1H),
8.6uHhdd 8p3 (d, 1H), 8.59 (dd, 1H), 8.32 (dt, | H),
8.66 (d d, 1H), 8.76 (d, 1H) Exanple 54: H NWR

EX%E]%Q%%_?‘ H%%%ﬂ?ﬂ?p@(})%ﬁ% glegpﬁézé{)(zg% ms?ﬁ 3.90 -

3.98.(42 2H),74.65 (<, 0H), 12 (s7115)3 7(4@C(dd<1|'i)H) 7. 96% nq) 813:4)%1 IH'_P 8.59

(dqiwﬁ?(é%(qg@m@ (EWB@)H)ﬁ& @éd -1;%) 40 (m 6H) 1.78 (d,
2H), 2.16 (d, 2H), 3.42 - 3.47 (in, 1H), 3.66 (s,
Exgppple 54:4 1 NMR (300,138 Miiz,([BMSONS3.67, (%H)déldl (S ), 708& 2H),

o st 20 B tnn s D o8 S268 3} 7 TR 78 o 1m0

$.29.(Z31H)5 8.68H)8.67 GnSH)(S, 2H), 6.98 (s, 1H), 7.49 (ddd,
1H), 7.94 (td, 1H), 8.29 (d, | H, 8.72 (d, 1H) is

el Ay 3 o A RSSO 0, b g1 @

2HN 3.42\ 3.¢7 Sudli EJn3i66dis) 818, ¢ 38 (s@H)06.96 (smmm B &ldddoigy 7. 88 (td,

IH&%O% it oS30 1 P otg?:?éﬂg)é)r/a? E?2°£n85§t Tring
u

xople Pt bR, Shog’ EM%%A?Tﬁomﬁzzt S (@ 2P0, 3 (8D,
el b o W

Examlp!ﬂ@il c amount of sodiumiodide. This reaction
s th tenperature for
4 [{E ﬁé"g‘ymﬁ‘a“‘mg'ﬂ aaé(hréw% ofip- %ﬁ&w@nmwnm@@
being evaporated to dryness a.be residue was

partitioned between ethyl ac t e and water and the 25
gneS| um sul f at e,

conbi ned organics dried over
filtered and evaporat ed unden/ gduced WD 2007/ 080382
PCT/ GB2007/ 000037 ; /LT:;]

Sodium hydride (18 mg, 0.45 mmol) was added to a stirred solution of 3-methoxy phenol
(56 mg, 0.45 mmol) in DMF (2 ml) at room temperature and stirring continued for 30
minutes. A solution of 4-(chloromethyl)-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine (87
mg, 0.30 mmol, from example 26) in DMF (1ml) was then added quickly dropwise
followed by a catalytic amount of sodium iodide. This reaction mixture was then stirred at
room temperature for 5 minutes and then warmed to 70 °C for 1.5 hours. After being
evaporated to dryness, the residue was partitioned between ethyl acetate and water and the

combined organics dried over magnesium sulfate, filtered and evaporated under reduced



10

-119 pressure to afford the crude product, which was
purified by basic preparative HPLC chromatography to
wo@bioaiosn3she desired product as a clear yell ow BCIGB&®7/000037
ng, 61.% . LCVS Spectrum M+ 379.6 Retention tine
2.20, Method: Monitor Base NNA9Spectrum 1H NWVR
(300.132 MHz, DVMSO 63.72 (s, 8H), 3.75 (s, 3H), 5.08
(s, s 2H), 6.57 (in, 1H), 6.67 (m 2H), 6.94 (s, |
pregpure 7to22ft@rd, the Hyrdg pa@ivetdahich whs, pFifRl by thasic pleparative HPLC

8.32 (d,, 1 8.71 (d, Th h
ohigpiob et i dered bl s S BUL e igh (8ome. 61%)
LA SpuotRienaxy) L AR bk n o e 201 Nrefrod! l\/?o'nﬁ)ﬂf Beien- 2-yl
-pyrimdi ne (exanmple 68) by to reacting the

ri eHSINMR i(30P. 1t MHzDMEO) 53.72 (s, 8H), 3.75 (s, 3H), 5.08 (s,

N
) b5 iR S Oy b B e D261 B 649 (@l 893 (. 18D
8. 32X@PHE 8_811r(1ﬁg:11_.1§e NAME LCVMS Retention M+ tinme (mn)

69 0 4-norpholin-4-yl-6- 349.6 2.15 N

(phenoxynet hyl )-2-pyridin-2-yl- "N o Npyrimdine NSs
70 4- holi.n:4-yl-6- 363.6,.2.12 N
Thb SRR EROR AR e et Pt e Reouymamsr o Une
efHoxgpherfbx Bhdtayy-Gerh, i Tk i
"N ,z’f’\’ﬁyn d?ﬁflz?ﬁ- ,y%bggﬁ?ﬁ%ﬁglﬁﬁzﬁi%%ﬁ Bhe femple 68) by
regsging (SAPrYe ing mpgprippwith -(chloromethyl)-6-morpholin-4-yl-2-

B Y b 380 oy P maime

Table 5:
Example Structure NAME LCMS | Retention
MH+ [time (min)
69 [Oj 4-morpholin-4-y1-6- 349.6 2.15
N (phenoxymethyl)-2-pyridin-2-yl-
vaN\/N Ng pyrimidine
o
70 [Oj 4-morpholin-4-yl-6- 363.6 2.12
N (phenylmethoxymethyl)-2-pyridin-
©\/0 vfi N o P-yl-pyrimidine
N \
| P
71 [Oj 4-(ethoxymethyl)-6-morpholin-4-yl-| 301.6 1.57
N 2-pyridin-2-yl-pyrimidine
SN
\/O | N/ N\
| ¥z




ON( N 73 (0) 4-[(3-chl orophenoxy)nethyl]-6- 383.6
2.40 N norpholin-4-yl-2-pyridin-2-yl Nyrimdine y~N
W0-2047/080382D 4- [ ( 3- met hoxyphenoxy) et hyl ] - 6- 379P@I/2B2®7/000037
N nor phol i n-4-yl - 2-pyri di n-Z-éIQ N pyrimdine ONI N
,O75 O 4-[(4-nmet hoxyphenoxy)®t hyl ]-6- 379.6 2.12 N
nmor pholin-4-yl-2-pyridin-2-yl N~~~ NMN yrimdine
Qv 76 O4-[(2- 397. 6 2.35 N

ch or pphenyl ) oxywét[@bl}lo@phemyhnéthyﬂ]&— 383.6 2.38
1-2-rjdin-2- UL- YpYY N.c, lé}{/rlm,}gilne WD
2007/ 080382 PCl GB200 158 7A-yL-4-pyridin-Z5yl-

3- [ (6} nor phol A>d- yI Bylidigd n-2- 393.6 1.32 |N
%hoxy] pyri di ne- 2- car boxam de |o

yl - pyr ig o..

N NH (o) 4- [(\2-rrethyl pyridin-3- 364.6 1.70 N
| ) oxy|me dl] 6- nor [in-4-yl-2 5:;1 N
yridin-2-y|-pyrirridin

:

73 [O] 4-[(3-chlorophenoxy)methyl]-6- 383.6 2.40
morpholin-4-yl-2-pyridin-2-yl-

N

r N pyrimidine
O \I N
o~

cl

74 [Oj 4-[(3-methoxyphenoxy)methyl]-6- | 379.6 2.20
N morpholin-4-yl-2-pyridin-2-yl-

= IN pyrimidine
o} X N
N AN

75 [O] 4-[(4-methoxyphenoxy)methyl]-6- | 379.6 2.12

morpholin-4-yl-2-pyridin-2-yl-
=
0 \/<,\ I n [Pyrimidine

76 [O] 4-[(2- 397.6 2.35
N chlorophenyl)methoxymethy1]-6-

Z . s
Q\/OVQP " morpholin-4-yl-2-pyridin-2-yl-

& | _Jpyrimidine




Ol I N79 Q/ 4-norpholin-4-yl-2-pyridin-2-yl-6-

350.6 1.58 N (pyridin-3-yloxynethyl)pyrimdine / NO
WO\2007080382 Exanpl e 69: 'H NVR (300.132 MHz, DVSE)T/8B2003/000037

(s, 8H), 5.12 (s, 2H), 6.94 (s, 1H), 6.98 (t, 1H

7.09 (d, 2H), 7.33 (t, 2H), 1249 (m 1H), 7.93 (dt,

1H), 8.32 (d, 1H), 8.71 (d, 1H), 5 Exanple 70: 1H NWR

(300. 132 N+E DNBC» 63.75 (s, 8H), 4.56 (s, 2H), 4.69

(7, 2H , g‘s‘z I ) ¢6- ﬁoﬁﬁ}mhn—ﬂ HO- }_g) du@-l?i) 399.36 1.32
(dt, | , 9 (d, I le 71: |'H
NMVR (300 13 J@)PYSIEmﬂEl’ff't 3. 62 (q, 2H)

3.75 |(s, 50 ( S, 47 (m

o o $¢ ﬁ%&%{{ﬂ?&ﬁ@ﬂé%@%@lﬁ,

Exanple §00. 132 MHz, DVBO) 63.76 (s, 8HJ,

5. 23 , 1H), 'o0 7.01 (dt, 1H), |7.32 (m
2H), 7. 49 m 2H) 7.193 (dt, 1H), 8.32 (d, 1Hf, 8.71

(d, 1H), anpl e 73:| ' H NMR (300.132 M{z, DMBO) 83]77

(s, 8H), 5.16 (s, 2H)|, 6.97 (s, 1H), 7.07 (di, 2H

73 [(t, 1H, #.35 (M[d(hﬁknh;,ﬁaz'flaum 1H), 7. 93a# | T1.70
H, 8.32 (d, 71 VO 2007/ 080382
PCT/ GB2007/ 000037 - 1phoxxaathilk6-naorphelinniRl-2300. 132

Mz, [DVBO) 83 , 5.08 (s, 2H),
6.57 | ?o 4 gs? (%ﬂdéﬁ?‘ﬁé’y&i“?%m ‘zg (t,
1H, (129 w 7.93 (td, 1H), 8. 32 (d 1H)
8. 71 |7 Exa 75: 1H NVR (300. 132 Mz, | DVBO)

83.72 (s, 11H), 5.04 (s, 2H), 6.96 (d, 5H), 5 7.49
(m 1| H, 7.93 (td, 1H), 8.32 (d, 1H), 8.71 (4, 1H)

e}

Epoanpl e 80: 4- morph011n—4 yl-2-pyridin-2-yl-6- | 350.6 1.58
N- benzyl - N-met hyl - | - ({6- mor phol i n-4-yl - 2-pyridin-2-yl-p

yrimldi n-4-yl) thana%ﬁélr’c%ﬂlqwmethﬂl)wwldm&mt hy
benzy|l am ne ( .12 mmol ) and DI PEA (52ng, (0.4

mol )| was added | @
(chlo@gﬁﬁgh ) N6- hol i n-4-yl - 2-pyridin-2-yll-pyrimd

from

Example 69: 'H NMR (300.132 MHz, DMSO) 83.75 (s, 8H), 5.12 (s, 2H), 6.94 (s, 1H),
6.98 (t, 1H), 7.09 (d, 2H), 7.33 (t, 2H), 7.49 (m, 1H), 7.93 (dt, 1H), 8.32 (d, 1H), 8.71 (d,
1H),

Example 70: "H NMR (300.132 MHz, DMSO) 83.75 (s, 8H), 4.56 (s, 2H), 4.69 (s, 2H),
6.84 (s, 1H), 7.29 - 7.50 (m, 6H), 7.91 (dt, 1H), 8.29 (d, 1H), 8.69 (d, 1H),

Example 71: 'H NMR (300.132 MHz, DMSO) 81.22 (¢, 3H), 3.62 (g, 2H), 3.75 (s, SH),
4.50 (s, 2H), 6.80 (s, 1H), 7.47 (m, 1H), 7.91 (dt, 1H), 8.29 (d, 1H), 8.69 (d, 1H),

Example 72: 'H NMR (300.132 MHz, DMSO) 83.76 (s, 8H), 5.23 (s, 2H), 6.97 (s, 1H),
7.01 (dt, 1H), 7.32 (m, 2H), 7.49 (m, 2H), 7.93 (dt, 1H), 8.32 (d, 1H), 8.71 (d, 1H),
Example 73: "H NMR (300.132 MHz, DMSO) 83.77 (s, 8H), 5.16 (s, 2H), 6.97 (s, 1H),
7.07 (dt, 2H), 7.23 (t, 1H), 7.35 (¢, 1H), 7.49 (m, 1H), 7.93 (dt, 1H), 8.32 (d, 1H), 8.71 (d,
1H),
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exanple 26) in DMF (4 nL) and the reaction m xture was

heated to 150 Cin the mcrowave for 20 m nutes.
WQ@\RG0enswe8nl i ng, the product was purified direck€HGB007/000037

preparative HPLC (5-40% MeCN H20) and evaporati on

af forded the desired conmpound22s a gum 15 (25.3 ng).

LCMS Spectrum M+ 376.70, Retention tine 2.14,

Met hod: Monitor Base NVR Spectrum 1H NWVR (300.132

ExMﬂzp,le m@km I\MRZ(BOQ $32 Bz, HMS@) (53 722(@,) 8H)3 3% ((§S3H) , 308 (s, 2H),

65Mn 1ﬁ>3@67dm zﬁfg%@glw 7%% h) 480 (cw; 1H), H}93 (td.otH), 8.32
(d(mj g3, H% 30 (d, 1 H, 8.70 (d, 1 H 20 Exanple 81:

Exbﬂ@lm plmpNMMaod }32 MHrz; DMS@) 5'3 7:pysr il myilsrwcsyizl)lm 9%/(d, 5H),

Y\
742((617/155073%32(@@@@ @(ﬁ/@@@@ﬁ (d- 1]@)3 Isopr opyI ani ne
(25nmg, 0.4 nmol) and DI PEA (52ng, 0.4 mmol) were added
to 4-

Exénipll@smmet hyI) 6 rmr phol i n-4-yl-2-pyridin-2- yI pyrimd
ﬁg from exanple 26) in DVF (4 nl)
TR (S S L et VAT RS A ——

m crowave for 20 m nutes. Afteso.cool oing the product

was purified directly by prepé‘?}ive s HPLC (5-40%

MeCN H20) and evaporation af fomded the desired

conmpound as a gum ). Spectrum M+

314. 64, Retent| on ti @?/ t od; Mnitor Base NWR

Spectrum 'H NWR (300 ¥61.03 (s, 3H),

1.05 (s, 3H), 2.77 (septet, 1 (s, 2H), 3.71

(s, 8H), 6.88 (s, 1H), 746(ddd 1H), 7.90 (td, 1H),
N-gethyl behzylryine (25maE Oeomwid), arkHPIPEA ($hing dt.4 obisel) wed added to 4-

(chT%gingg{Tﬁoéj nd?}wgorl]io Mly]lf\é]f’ &n%—}(fil-l\)/\}lfenrn% erzg(lj el n0 3 nmmol from
exd110 M®) i 8- BVIH (21RlYY bl Bhe? raaktibly mhifbuelé Read- B(éa)eﬂefohﬂd PC in the

.opan- 2-am ne (exanple 81) using

miorowayg & Penimpes- \lien epnitg ﬁlezpryqiuciz way phudfied dirgetly ;byrprnpal ative
HPq,@;'brgsmg‘%r MQF@J ?tncg@/ap%Pa%oh %for&gd ﬂ%pﬁe%?reél %Bl%p & a gum,
(25.3 mg).

LCMS Spectrum: MH+ 376.70, Retention time 2.14, Method: Monitor Base

NMR Spectrum: 'H NMR (300.132 MHz, DMSO) §2.22 (s, 3H), 3.58 (s, 2H), 3.62 (s,
2H), 3.65 - 3.77 (m, 8H), 6.89 (s, 1H), 7.23 - 7.28 (m, 1H), 7.33 (d, 2H), 7.39 (t, 2H), 7.46
(dd, 1H), 7.91 (td, 1H), 8.30 (d, 1H), 8.70 (d, 1H)

Example 81:
N-[(6-morpholin-4-yl-2-pyridin-2-yl-pyrimidin-4-yl)methyl] propan-2-amine

@

\l/ \N
HN l Z N
N N

Z
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Exanpl e Structure NAME LCMS Retention M+ tinme (mn)
82 CND 1-(2-chlorophenyl)-N[(6
W@e@hosisz 4-yl - 2- pyridin-2-yl - N 396.62 2. 03 PT/GR2007/000037
yrimdin-4 ci N 1) et hyl ] met hanam ne Exanple 83:
4- (benzenesul f onyl net hyl ) - 5-41R3+or 0- 6- nor phol i n- 4-yl -
pyridin-2-yl-pyrimdine (0) N FO,.i0O I N NN 20 W
2007/ 080382 PCT/ GB2007/ 000037 -124 Benzene sulfinic
Isogodp lanwioe L(?dfmg J 0.4 aﬂnmim an@. DEPBAUB2men 9. addeel) twerd added to 4-
ti rr ol ut i
(RSB R=LH g idia- 2 pipidines (G0 - mepy P 2ciamel, from
| 5 | o
S e o ) oo misifte M (e 1950 °C i the
micromeen for 20euinute¥h  fiee sodoipg Weesprpdudt fwas utified Hasdly by preparative

X EERO BN HR0T hid ehoriion e Mottt icampoyid 5 o g,

(3Rsmbdi n-2-yl -pyrimdine as a white solid (47.6ny,
7205 LCMS Spectrum M 415.41, Retention Tinme 1.44,

M@@MMHM IAGHdR MRt @ptEne 1L T MethaRVoBl0r Ba@ Mz,

Amgﬁfﬁﬂ%@h& &%@3@%@‘?@)# 032(H) k3298 g,{)‘% g,,_})PZ) 297 (septet,

; I 4
175 ST T TR 41 140l i 0,10 81 0.

8 DLy Neppetiomsaies (0) N L O N

The compounds shown in table 6 were prepared in an analogous manner to N-[(6-
morpholin-4-yl-2-pyridin-2-yl-pyrimidin-4-yl)methyl]propan-2-amine (example 81) using
4-(chloromethyl)-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine (from example 26) and the

appropriate amine

Table 6:
Example Structure NAME LCMS| Retention
MH+ | time (min)
82 ["] 1-(2-chlorophenyl)-N-[(6-
N . o qe
morpholin-4-yl-2-pyridin-2-yl-
[\N o ey Y 396.62 2.03
N NN pyrimidin-4-
¢l | ~ |yDmethyllmethanamine
Example 83:

4-(benzenesulfonylmethyl)-5-fluoro-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine

)
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/'S1 N N This conmpound was prepared using an anal ogous
met hod to that used in exanple 83 for 4- 15

w@ benngisesul f onyl met hyl ) - 5-f | uor o- 6- nor phol i n- BeH/GB260pY00037
ridin-2-yl-pyrimdine using nethanesulfinic acid
sodiumsalt (20 ng, 0.19 muil24to give 5-fl uoro-4-
(et hyl sul f onyl net hyl ) - 6- nor phol i n-4-yl - 2- pyri di n- 2-yl
-pyrimdine as a white solid (20.5 ngy, 36%. LCMS

BefSpac tulfinic abtdisodhitn si2t (3Rahg ik § Somnmbil)meastid8ed tolesthicidg solution of

it Ld. 20 NVR S H 300, 132 WVHz,
4-(%%"@;3%1@?égluegq-6~§mrph<§ﬁ§%i{5nw%ém(%-ﬁmrpﬂén% {0 mg, 0.16
mn?blgl.zlgc(rys (!l )nl\?wlTl_%e’Amgcﬁgé %\Eag %Eﬂltﬁ} ’Fo 8;(.?’9'{01(7 b Egulfdngéth%%oncgntpa%d.
The tesidue mgrs patifed by flash chromatography — eluting with 0-10% MeOH/DCM to

.4-(chloro hyl ) - 5-f ro- 6- norphol j n- 4- vyl .- 2- i di.n:
givé A (ST it s bR b Bahal -4 BT R by tificne as o
Whaggglfup@eﬁgg, P&KA GB2007/ 000037 - 125

4- (chl or onet hyI?- 5-f | uoro- 6- nor pholin-4-yl-2-pyridin-2
L Spegtium: MiAe 410.4N, Retentiph Tene | .44 Mpthsé] Men#tdobeidM

m&_&_@iﬁﬁg@é@ﬁﬁ% (398332 g\ﬂlgg,ﬂ%ﬁ/ﬁo‘”}‘ 8507414 89 (ST smy, 4.88 (4, 2mm),

7.48-Y1 520N 83 278 (RY bHYI 717,63 (1, 513), 442unpdy from
exanple 26) in nethanol (25 m) and 5 was heated at
50C for 16 hours. Saturated sodi um hydrogen carbonat e

5 vas added to the reaction mxture and the
Ex%@'ﬁ%%%? was renmoved in vacuo. Water (50nl) was added

5-flidro @Hylgﬂw&lyﬂﬁéflﬂﬂbe@nﬁf@hbHﬁ—4tﬁ$i&ﬁﬂ@ﬁl-p5lgﬁﬁyﬂhﬁdtﬁ1@
was filtered, washed with water and ried. This was
purified by chromatography ing with ethyl acetate
to give 4- f Ef
Y

(chl oronet hyl ) - 5-fl uor o- 6- noNphol i n-4-yl - 2-pyridin-2-y

| -pyrimdine as a white sl ,Q.O(ZlOrrg, 2099 . LCVB

Spectrum M+ 309. 35, RePertiop Time 1.34, Method:

Monitor Acid. NWVR Spect?P N 300. 132 MHz, DMBO)
3

6 3.71 - 3.79 (m 4H), 3.80 - 3. m 4H), 4.75 (d,
2H), 7.46 - 7.52 (m1H), 7.89 - 7797 (m 1H), 8.27 (d,

ThidconBoddd &5 priplred Ssik 3BAGoSRs method to that used in example 83 for 4-
(benzenesulfonylmethyl)-5-fluoro-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine using
methanesulfinic acid sodium salt (20 mg, 0.19 mmol) to give 5-fluoro-4-
(methylsulfonylmethyl)-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine as a white solid (20.5
mg, 36%).

LCMS Spectrum: MH+ 353.52, Retention Time 0.90, Method: Monitor Acid.

NMR Spectrum: "H NMR (300.132 MHz, DMSO) & 3.25 (s, 3H), 3.72 - 3.79 (m, 4H), 3.81
- 3.87 (m, 4H), 4.68 (s, 2H), 7.47 - 7.53 (m, 1H), 7.90 - 7.98 (m, 1H), 8.27 (d, 1H), 8.71 (d,
1H)

The starting material 4-(chloromethyl)-5-fluoro-6-morpholin-4-yl-2-pyridin-2-yl-

pyrimidine was prepared as follows:



10

20

6- nor phol i n-4-yl - N- phenyl - 2-pyri di n- 2-yl - pyri m di ne- 4-
carboxamde (0) / N HNI i N N O D PEA (114 ny,
w@2@8/080381 ), HATU (168 ng, 0.44 mmol) and ani | POEGBAMD7/000037
ng, 0.44 mmol) were added to
6- nor phol i n-4-yl - 2- pyri di n- 243$~ pyri mi di ne- 4- car boxyl i
c acid (115 20 ng, 0.4 mol) in THE (4 m) and the
reaction was stirred at roomtenperature for 2 hours,
4-(gliloromefhy HES-flu oo 6-weng phatied-ylThpyridew2-yl-pgripridinepi t at e
was collected by filtrationand dried under vacuumto
afford the title conpound gs white solid, (87np).
LCMS Spectrum M+ 362. 51, ERe ention tine 2.39,
Met hod: Monitor Base WD 2007y 080382 PCT/ GB2007/ 000037
-126 NWVR Spectrum ' H NVRF 32 MHz, DVMsO) 83.70 -
3.9 (m 8H), 7.18 (t, 9 - 7.44 (m 3H), 7.55
(ddd, | H), 7.87 (d, H 1H), 8.66 (d, 1H),
8.77 (d, I H, 10.48 (s, .] 5 Exanpl e 86:
N,I\I-dirrethyl-6-rmrpho|in4y| 1 din-2-yl-pyrimdin

Sel%étﬁ'u&a11 z?)@g 3df8rrgr9))l% S\Irals ﬁd%er'\gi tg & aﬁo ut1 on g??}réﬁlﬂg{,on%egh){l}] s&ymorpholin-

4- ylll-?ze@rid’ln-e%&@hﬁucﬁﬁe (log, 3644 mmol, from example 26) in methanol (25 ml) and
phol i n- 4§yl-|\|-phe yr|d|n2 pyri m di ne-4-ca

wag B@g@g}ﬁtdié) Gdoinkp musp ,Slgwéqttpg sqﬂmrm@ydrogen carbonate (5Sml) was added to
th%%%%o%ﬁn%kﬂim& 6 el bt 68 FPRIY RaRE | St ¥Padded to
theMopnedsrredBdiss ahlﬂ/&e&‘spmhhnn,preclﬂzitht&lms (F :B:@féd;@ﬂshb’&lmthahvﬁa and

1
dr1ic£|)”[% \gvgsopu(rglgj:& by fgﬁongafoggp}_f%x %lutnig_iywtﬁ gtllgf?ac(e&pte mWe é 71
(chqg'om]ag%'l) ﬁﬁu&l&% ﬁfoﬁfhto'hﬁgl e %ﬂ/h@iln 2-yl- nﬁ)ynmldme as a white sohd

6- nor phol i n-4-yl -2-pyridin-2-yl-pyrim-dine-4-carboxyli
(219mgs20%)was prepared as fol | ows.

:Méc; gpgetgr%ln{ rMﬁ+y§09235p }irejtenluon %nXe 1"3>irM”% dnl\/lomt(():rai&gg.x yli
NMR Spectrum: 'H NMR (300.132 MHz, DMSO) & 3.71 - 3.79 (m, 4H), 3.80 - 3.87 (m,
4H), 4.75 (d, 2H), 7.46 - 7.52 (m 1H), 7.89 - 7.97 (m, 1H), 8.27 (d, H), 8.71 (d, 1H)

Example 85:
6-morpholin-4-yl-N-phenyl-2-pyridin-2-yl-pyrimidine-4-carboxamide

o

SN
HN I = N
N I N
0 Z

DIPEA (114 mg, 0.88 mmol), HATU (168 mg, 0.44 mmol) and aniline (41 mg, 0.44
mmol) were added to 6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine-4-carboxylic acid (115
mg, 0.4 mmol) in THF (4 ml) and the reaction was stirred at room temperature for 2 hours,
after which water was added. The resulting precipitate was collected by filtration and
dried under vacuum to afford the title compound as a white solid, (87mg).

LCMS Spectrum: MH+ 362.51, Retention time 2.39, Method: Monitor Base




20

(0O) NN HOIl i N N O Mthyl orotate (5 g, 29.41
mmol ) was suspended i n phosphorous oxychloride (50 nl)
w@na7/02381 he m xture was heated to reflux for BCTIGBR®7/000037
After this tinme excess phosphorous oxychl ori de was
renoved under reduced pressuﬂ@ The resulting dark
resi due was poured onto ice with vigorous stirring
and the solution was left to stir until all the ice
d H NWR (390U38 MHpddMSO)as. 10hen91:@hlm§ ed8ier 1H), 7.39

filtr filtr xtracted with et
- T Ghar b s SR, GHTEEa B gaR e LB 6 1 77 (), 11D,
1of48I(§ qq-gd, pgf.oduct was added to the ether washings and
dried over magnesi um sul fate. The sol ution was then
concentrated to give nethyl 2,6-dichloropyrimdine-4-

r late (5.25g, 25. 37rrrm|) as a yellow oil that
E"{géllpl? @/l ed on standing. To this was added norpholine

N, Nalifieigy1- 62 o Bfh STHRA-y1-2p ribiile2 Ay im ¥Rk - II Qﬁrﬁﬂxﬁhﬁ&@

left for 2 hours 5 at roonrtenperature he reaction
was then evaporated to dry to afford nmet hyl 2-
chl or o- 6- nor phol i n-4-yl - pyr i ne-4-carboxyl ate

(5.41g, 21 nmol) LCMS Spectru MH+ 258. 39, Retention
time 1.56, Method: Monitor Base Methyl

2-chl or o- 6- nor phol i n-4- yl- FT dlne 4- car boxyl ate
(2.5 8g, 1 Omol), 2- 1 pyridi ne
(4.055g, 11 mol) and

tetrakrs(trrphenylphosphﬁhe)palI m(0) 10 (1 Omwl %

1mmol, 1.116g) were suspended in THE (20 nml) and
Thissampgunchwagprepared in Slanalvignus menier to Het nsedrineeasple 36 for 6-

oo S S e i
yl-2-pgtidibi Ngl-pyresidpict AtabYBSiceeld ected by filtration
nd to be the nonosodium salt of
L—Cg&éwfﬁaam AHET gil4.45 Raterdion.-time | .26y iethiodi Menitor Base
I
oy PR N gl WL AR RS R 4T M

SHBBEGL (s UTH), 7150 18007.98 3
o, o (S PR A D Ry
8.28 (d, I H, 860(d 1H) ppm Exan'ple87 20
The5st£141 % Ydé:ﬁ#{;g&]%hlﬁ-%-}%gdfﬁ) 258 h—%y'rlrl]nlﬁu}/el-i-&\/rrl)loyqucl zri]cid

was prepa:red as follows.

6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine-4-carboxylic acid

@

SN
HO I = N
N A
(0] | =

Methy] orotate (5 g, 29.41 mmol) was suspended in phosphorous oxychloride (50 ml) and
the mixture was heated to reflux for 4 hours. After this time excess phosphorous

oxychloride was removed under reduced pressure. The resulting dark residue was poured
onto ice with vigorous stirring and the solution was left to stir until all the ice had melted.

The crude product was then collected by filtration and the filtrate was extracted with ether
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CNDN SONO H
2- Chl or o- 4- (et hyl sul f onyl net hyl ) - 6- nor phol i n- 4-yl - pyr

w0 pdodiosnssy 120 ng) was di ssolved in a solvent PERGBR@7/000037
(18% DVF in 7:3:2 DVE: Water: Ethanol) (7 ni).
5-(4,4,5,5 25 -127- _
Tet ranet hyl - 1 3, 2-di oxaborol an- 2-yl) -1, 3-di hydr oi ndol -
2-one (303 , a 2M sol ution of sodium carbonate (2

(XZ}L)Tha e@d@m bbias pdded it gheyathsh ephingeinddiddaricn magdlium

ded to t ol.utio m xt ur
sulfd Y6 SrordhPaf SodcSuti® % bl B2 Gidi o Spitimidipe4-
carﬁbeylmeamsg;msmmrnm a¥@Sell RR6ig thad B8 1R1iBe SSStandiRE UM this was
washed wi th WO 2007/ 080382 PCT/ GB2007/ 000037

adéeﬂzaorﬁféqlﬁb?r{alwéad%r Thivined) apdtTHE 4 O0arbhend theinnixtvet keéirfot 2 hours

o 0 OBRSE . MRICRAIR LR Sl gt 3 S0 B -
chlvutu -6-encsphalih-4- szprxﬁmmmM&srbSpﬁafer(sm I\Afml?n%% 5 NVR

§§tr l—h é 83. 20 (3H s), 7 (2H,
Mm MH7 25888, RﬁPFntlonzttlmqal(S@rMeﬂyod Moazor(ﬁame s),
Me@haﬁ@ cfhich‘o Gjl)ﬂo 01?19 %‘lggrrrg%ldmg 42%r507®1§é (é g‘é_é 16?ninol) 2-
trlkguxlstam% pgmhae (fhﬁﬁg;yﬂ mimd) ﬂad:itetrx]ab(@lﬂpﬁeﬁml*;iiosﬁhlne}péi}adium (0)
(I@H/ ?{f’? ngol l-rglté)ggmelres su%%grfdreld ?ne ’(fthlt-l 58 ml) and heated to 100 °C for 30

i1t 1%1020\%@( easle) i lnﬁf@fu?e Whe adbed S RAAGH 262 E4M in
0 B)%ON HA mxture of

H28), 19pé ths-reactiodiwagdtitried fal L ipuprikhe(18Q0timgprecipitate was collected by
ﬁlt%('t)_@é @%ﬂ%lg h@%g%%%%uﬁﬁ ofgglbgg@@gg -g laL?ép uci:\nﬁ-?ésgfp?ftn?mdme—
* Cﬁrbbx}élli(ﬁeﬁé?] (- 5?103 hi no) f errocenedi chl oropal | adi un(11)
—M@%ﬁé éi%&% Repantigg jlimed & 2aNtedepds dlanfiter Base
%W#%%ﬁgﬁ%%%@%@?ﬁm%%’?ﬁé%?t e Goaer fd B a7

(dddhtiay gio4qed, i1 1B(8.28 ad HHORIEEM, 'lHl)?gmL n vacuo. The

residue was suspended in water 0 nmL) and extracted
with ethyl acetate (2 x 50 nL). The

Example 87:
5-[4-(Methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-1,3-dihydroindol-2-

one

®

2-Chloro-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (120 mg) was dissolved
in a solvent mixture (18% DMF in 7:3:2 DME: Water: Ethanol) (7 mL). 5-(4,4,5,5-
Tetramethyl-1,3,2-dioxaborolan-2-yl)-1,3-dihydroindol-2-one (303 mg), a 2M solution of
sodium carbonate (2 mL) and dichlorobis(triphenylphosphine) palladium (40 mg) were
then added to the solution and the mixture heated at 100°C for 30 minutes in a microwave

reactor. The reaction mixture was loaded onto a SCX-2 column (10 g), washed with
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organics were dried (MgS™), filtered and concentrated

in vacuo to give the desired 20 nmaterial as a brown
W@ 00748038611 ng). Mass Spectrum MrH-MeCN+ 301PCTMVB2(87/000037

ecp trum'H NWVR (DVSO d6) 81.28 (12H, s), 3.47 (2H

s), 6.82 - 6.84 (1H, d), 7.928(2H, n), 10.52 (1H, s)

25 The preparation of

2-chl or o- 4- (et hyl sul f onyl met hyl ) - 6- nor phol i n- 4-yl - pyr
meqtiang] aral nemov@bwaz i7Desninehiavin mAMaAG ThOBABHRAI was concentrated in

20074000037, ..+ . . . . . .
vaodngphis PR BRR R WBryn e ehitye dssies prichasm yhitpgalid (18
m@)mdine N O.ONNC A suspension of

2, 4-di chl or 0; 6- (et hyl sul fonyl net hyl ) pyri m di ne (10. 56
Mags SpectmmmMHE3889.m.) was stirred nagnetical ly and

N8 ool SN [t adSadBi oo 3T L 70N 3B cont

4.43q0HD9), 682 (113; 556911 1 H,) DM gﬁ@ sig)23 -"@'Qﬁkﬁﬁ,r}h;ﬂgq 045BRIH, 5)
reaction tenperature below -5C." The reaction S
stirred at room tenperature for 1 hour and then the

' j hed wit ter (,300 T ) )
T ol L 0. P B b o gl H -y droindol-2-
oneisajestritied helo®:2a brown solid which was chromat ogr aphed

on silica, eluting wwth 50% ethyl acetate in DCM to
give the desired 10 material (6.81g) as a white solid.

- . =L M: IMF CEsunt LH

SO s B e ittt P it o ong, o
(4H, in), 4.45 (21-1, s), 6.96 (1 H, s) 15
2,4-Eﬁch|oro-6-(nethy|§;%f@uylnethyl)pyrinidirie C
OIN"O S NC -B
6- (Met hyl sul fonyl et hyl ) - 1H [ AT Hi ne- 2, 4- di one
(12.72 g) was suspended in phogphorus oxychl oride

A P O B d B Sl i e Bt Bficrap diporon (99 me)
and/@saRivinPacette b8 Elin GNP (20l YWags ab é’a‘%e‘%ﬁe@g %%?HG%%}\IA,OI('-S

.the residue and the product thén extrac
B1s{<d121g@1y}ﬁhp_spmm@femoggmd@,@lmgp@ladmm(ﬂ) dichloromethane adduct (78 mg)

was added to the mixture and the reaction was heated to 80°C and left to stir for 3 hours.
The reaction mixture was filtered through celite® and concentrated in vacuo. The residue
was suspended in water (50 mL) and extracted with ethyl acetate (2 x 50 mL). The
organics were dried (MgSO,), filtered and concentrated in vacuo to give the desired
material as a brown solid. (611 mg).

Mass Spectrum; M+H+MeCN* 301.

NMR Spectrum: 'H NMR (DMSO-dg) 51.28 (12H, 5), 3.47 (2H, s), 6.82 - 6.84 (1H, d),
7.51 (2H, m), 10.52 (1H, s)

The preparation of 2-chloro-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine is

described below:



concentrated in vacuo to give the desired material as
a brown solid (10.56 g). Mass Spectrum (MH" 239.
wORM78ps81 rum ' H NVR (DMSO- d6) 53. 14 (31-1, sPCT/GBI®7/000037
(2H, s), 7.88 (1H, s) 25
6- (Met hyl sul fonyl et hyl ) - 1H ;29 i di ne- 2, 4-dione O O
ONH is N ZO H WD 2007/ 080382 PCT/ GB2007/ 000037 -130
6- (Chl oronet hyl Yuracil (10.00 g) was dissolved in DV
2-Chlygordr(methylsukartyAmethyl):6-miaphatin-d-yqunjirimidied t (7. 64
g) added. The reaction was hegfed at 125C for 1 hour.
The reaction was all owed toLE:Noj)l , filtered and the
filtrate concentrated in vac o0 give the desired
material as a yellow solid (124,72 g). s NV\R S
ectrum 1H NVR ( DVMSO- d6) 3.9 |M(;QH, s), 4.27 (2H, s),
5.63 (1H, s), 10.94 (1H, 7SY, N1cl6 (1H, s). Exanple
: th -.anj no-.5- e .
A Iﬁ%ﬁzﬁ%&ﬁ Zs‘ﬁﬁzigkﬁ;ghgﬁgﬂ;%fmlmnm% er?%)dz REM (230
ml S aedallehd B3ledAd BPQ TrthPamine@.78
1 Xture o%t_hyl - 2-am n%- 5- br ormben}?%rg%nee@?%gk%gy added
folipstesishyi therdeapatiset addtivpofagpluion of biogghvline o atrd) di REAGI30 mL)
magr]ﬁ%iﬁl%lg?le liéai&qnd'tégllpgféﬁﬂg bbb B¢ Y5 JG93%58 %tiﬁr%& af’ room
tenBes4tdiepbe hhbphadphinhy beyantoanedt shkesdopial Wagdk @0l hl.). The
di chl or onet hane &%Jct 54 rrrglz 15 was added and the
OrgaBLE AR W il #hevanaaiegy & proprgylishghidh was
hrofRdbYA el HRRY )8 SRR aBs i i di (381
chrO LTl o st v S B th DX, (Tt e
mategrab thdit® a¢ 2 whitelsdlidnd addi tional 1,1'-
bi s(di.phe phi no) f errocenedi chl oropal | adi un(11)
Mags SRsC hgﬁgiadduct (54 mg) were added and the
NMIR bk eLie ] GO (DMEB-d 963 32 {34t (&3
A X -4 b3 ff%éigﬁﬁgei 6?(@%@%@_%9%@, m),

cool ed reaction 20 m xtur aded" 0

449 2Hy 9noPedMiHh 7N anmoni a i n net hanol and the
solution concentrated in vacuo. The resi due was
chr omat ographed on silica, eluting with

2,4-Dichloro-6-(methylsulfonylmethyl)pyrimidine

al
~
N
0..0 |
s N/J\ ol

6-(Methylsulfonylmethyl)-1H-pyrimidine-2,4-dione (12.72 g) was suspended in
phosphorus oxychloride (125 mL) and heated at reflux under nitrogen for 14 hours. The
solution was cooled and concentrated in vacuo to. Iced water (250 mL) was slowly added
to the residue and the product then extracted with DCM (3 x 200 mL). The organics were
concentrated in vacuo to give the desired material as a brown solid (10.56 g).

Mass Spectrum: (M-H)™ 239.

NMR Spectrum: 'H NMR (DMSO-d¢) 83.14 (3H, s), 4.79 (2H, s), 7.88 (1H, 5)

6-(Methylsulfonylmethyl)-1H-pyrimidine-2,4-dione

0
o.of
/S\/(lk/go

Iz



10

15

20

25

50% et hyl acetate in DCM to give the desired materia

as a yellow solid (82 ng). Mass Spectrum M+ 407 NWMR
wEpmcosassz | H NVR (DVBSO-d6) 63.22 (3H, s), 3. 6BCT/GBR007/000037

s), 3.73 (4H, s), 3.84 (3H, 25 s), 4.49 (2H, s), 6.77

(1H, s), 6.87 (1H, d), 7.05 3k s), 8.24 (1H d),

8.79 (1H, s) WD 2007/080382 PCT/ GB2007/ 000037 -131-

| e 89:
6-@?%@%6%91@9{141 Q-AR ehyrsdissobrad imBIME [(30(6mip aphmkihandsuifinic
aCih_SPM%@a?;ﬁf%_g)%hli%f Zﬁ?nyé)? tlijcgg\tzvgg Reoalted%]t 15‘50(301”01‘911louf. Iﬁlhg’reaction
was-afowedt2eqvit Hmxahanaid Alteeh@ncéRRledBvacRPlodssd B \desired

cetate 39 ny) .and bi s(pi nacol at 0) di boron (352 np)
m@‘ﬁ”&?ﬂ%ﬁé@@é’éﬁ@%@@-@@- was degassed for 5 mi nutes.

c 1
MR Sosetrum: NN (RMSO 9087 043D ARS (dt 567 (511094 (IEL
s),dil dBl(bHpsyet hane adduct (57 ng) was added and the

reaction was heated to 80C for 3 hours. 2-Chloro-4-

(et hyl sul f onyl net hyl ) - 6- nor phol i n-4-yl -pyrimdin (337
Eﬂﬁ%%féﬁﬁan0| (0.75 n), a 2M 10 sol ution of sodium

carbonate (2.7 nmL) and additional 1,1'-
Mshpl Zialingor 4 [# H ol Inidfoing Irh evhe ) el inolpp Re1aRal yl- ¢ Tt n-2-
lﬁlchlﬁ{onethane adduct (57 ng) were added and the
YIRen#0ptey was continued for a further 66 hours. The

reaction m xture was cooled and concentrated in

vacuo. The residue was pafti]ti oned between et hyl

acetate (50 nL) and waterN(50 nL) and filtered. The

organi ¢ phase was dried ( ), &oncentrated 15 in

vacuo and chronatogrdﬁ Lo sidifa, eluting with 5%

met hanol in DCM The ~chroltathgrfapRy was repeated and

the residue triturated with dirgthyd, ether to give the

desired caonmpound as a white solid (158 ng). Mass
A miyare of pethyil2-anginoNNRoBebentzoain (2 IHm)/RoASNBO ad6iated 32@ R1g) and

bis@ﬁcogq)di}pﬁ (E3 %’g‘_ln;gé)n{ ?,Ié'ldd@aPii}(? %Ls %vg’s gg&a’(sieé’ofoé ? ?njinutes. 1,1'-
Bistdiplieny IphoShifd)frratpnedich?@opal id&8n((1 dichldimeBadeladdbdd(s4 mg)
waéj gdd\é\garzlg t 7e/r%§<9[1%§12waps eétgg%oog(;’/cofgg 8 .%7h0urs. 2-Chloro-4-
(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (381 mg), ethanol (0.75 mL), a 2M
solution of sodium carbonate (2.7 mL) and additional 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(II) dichloromethane adduct (54 mg)
were added and the heating was continued for a further 3.5 hours. The cooled reaction
mixture was loaded on a SCX-2 (10 g), removed with 7N ammonia in methanol and the
solution concentrated in vacuo. The residue was chromatographed on silica, eluting with
50% ethyl acetate in DCM, to give the desired material as a yellow solid (82 mg).

Mass Spectrum; MH+ 407

NMR Spectrum: 'H NMR (DMSO-de) 83.22 (3H, s), 3.69 (4H, s), 3.73 (4H, s), 3.84 (3H,

5), 449 (2H, 5), 6.77 (1H, 5), 6.87 (1H, d), 7.05 (21, s), 8.24 (1H, d), 8.79 (1H, s)
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-132- Exanple 90: 2-Methyl-5- [4-(nethyls ulfo nylm

ethyl)-6-no rpholin-4-yl-pyrimdin-2-yll -1H
whezosessrdazole CNJ ~N S-,ONN N H s A m xedr/eBei07/000037

5- br ono- 2- net hyl - 1H benzoi m dazol e (250 ng), potassium

acetate (349 ng) and bi s(pi nddadt at o) di boron (362 ng)

in 1,4-dioxane (10 nL) was degassed for 5 m nutes.

1, 1' - Bi s(di phenyl phosphi no) f err ocenedi chl or opal | adi um
EﬂannﬂdB%hloronethane adduct (59 ng) was added and the

tio r 18 hours. 2-Chloro-4
-MTERR SJ%B}?&%?)%'?'EMY?“B?% mfphﬂlmﬂrylwrimiidm-a- (346
ylllim}:nyl]ih&%ﬁﬁbl (0.75 nm), a 2M io0 solution of sodium
carbonate (2.7 nL) and additional 1,1'-
bls(dlphenylphosphlno)fera?% nedlchloropalladlun(ll)
di chl or onet hane adduct (5 &E wer e added and the
heati ng was continued for d'further 3 hours. The

cool ed reaction m xty e, wasNconcentrated in vacuo,
di ssol ved in nethanol .&f P a SCX-2 colum
(10 g). The col um was washed h nmet hanol and the

conpound removed with 15 7N anmonifa in methanol . The
sol ution was concentrated in vacuo and the residue

A mmmegframb@lnbmo@ymﬂale&&lqé\m ﬁ])g) tpa)tegshMﬁl écQﬁ‘ate (339 mg) and
esir d c npound as a solid ng) .
bls%ﬁ 343 mg)an 'grﬁlegng@seﬂ: (gltrﬂ_a rwemdegassed for 5 minutes. 1,1'-

Bi&d H% b y escr bed
I A SR S5 e
wad a@tedrant dinzenetich, Radicatedne 80°C £y 3vmarsd2obmsed i n
0 or X Iorld (10 mL).. Acetic acid (0.297 nL

(o e 85 Y remratiot e Heroe dine et sthanolRrs L3, 20
soltBREbf s%ﬁuﬁ’@@arbg&té bﬁ’?‘nﬂﬁ ah& ?d&l& Cr?ali’q: jfior 2 hours. The

reacti on was al to’coo he excess
blsbhb@pﬁmhgsﬂmw&mosmadl@mgpaihdmmﬂ) dichloacmethaddwlduct (57 mg)
wele® a%‘i&l 04 ¥R %S lilnegn\2(%/5]56((::{0n\{vI ued for a %.lrther %6 hours. The reaction mixture was
cooled and concentrated in vacuo. The residue was partitioned between ethyl acetate (50
ml) and water (50 mL) and filtered. The organic phase was dried (MgSO0y), concentrated
in vacuo and chromatographed on silica, eluting with 5% methanol in DCM. The
chromatography was repeated and the residue triturated with diethyl ether to give the
desired compound as a white solid (158 mg).
Mass Spectrum; MH+ 394
NMR Spectrum: '"H NMR (DMSO-dg) 83.23 (3H, s), 3.73 - 3.74 (8H, m), 3.84 (3H, d),
4.51 (ZH, s), 4.54 (2H, d), 5.08 (1H, t), 6.83 (1H, s), 7.00 - 7.06 (1H, m), 8.23 - 8.26 (1H,
m), 8.41 (1H, d)
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evaporated to dryness. The residue was dissolved in

nmet hanol and | oaded onto a SCX-2 WO 2007/ 080382
weFan/eBaen 7/ 000037 -133 colum (20g) and t he POE82VA/000037

removed with 7N ammoni a in nethanol. The sol ution was

concentrated in vacuo and chfl32at ogr aphed on silica,

eluting with 5% nethanol in DCM to give the desired

material (731 ng) as a white solid. Mass S ecp trum
Exobiple96: s NVR Spectrum 'H NVR (DMSO d6) 52.62 (3H,

7, 1H 7.67 (1H, s
2 ]@ggﬁé-[ss []49(f1etg€isul onylmn?hyl) 6 3r,ngorg)hol’m-a2yl—pynm1dng-2-yl] 1

b hﬁgﬁ]}@;ﬂ}g sul fonyl net hyl ) - 6- nor phol i n-4-yl - pyrim di n-2
i ,3- 10 dlhydroben20|n1dazol 2-one CJ N O0.;8:

N OI , H/ N1 , >0 N m Xt ure of
5- brono-1, 3-di hydr obenzoi zol - 2-one (250 ng),
pot assi um acetate (346 ng) Nand bi s( pi nacol at o) di bor on
(358 ng) in 1, 4- dloxaae\(g/id§ ) mas degassed for 5
m nut es. 8%
1,1 - Bls(dlphenylphosphlno)fe g dlchloropalladlun(
II) di chl oronmet hane i s adduct (5 ng% was agdggland
tlon S heat to 8Q or ours. or o-
AW&P dfff??}ﬁ' i @ byl §7-bengeimidazoled 220 g matassivan @pe(asm@@ mg)

andlrgl)sg n%ctiﬁl Hlb(nQ)n7(§6 g) i1 aer)?aﬂ}a ¥d l%ﬂ) Nas FOHsSA for 5 minutes.

car bonat e addit1ona
1 lesr.s((dmpbﬁez&nhopms@)rﬁ@m)eﬁ@m«uepelwduhh@n djxdhll drathethané hdduct (59

gﬂGéFaﬁ%ggggqﬁoﬁ?f‘8&%5?%?§§qgﬁpéﬁ§F?ﬁggﬁgggZﬂl Jonf

(méthlselory@acthiy)6-RdrgHokh LU FLARnIARR ¢S4y ﬁlgj %@ha'nal (‘ggﬁﬂnjﬁ), a2M

di ssol ved i n nmethanol and | oaded onto a
solptign g sodipecarbonpin(Wamivashedditipnah 1 et hanol and t he

SR STRES D AR ) BT BB e o me

weghaduled ind)the hlesth gdoyapeoppintifl ©r & BaBliee B HoQrsITHE c6d1€d reaction

conmpound as a white solid (26 . 25 Mass
ml}%g.ge::\frv?esﬂqﬂnc teglgyy vacuo, dissolved in methegnol and o)aded onto a SCX-2

o~

column (10 g). The column was washed with methanol and the compound removed with
7N ammonia in methanol. The solution was concentrated in vacuo and the residue
chromatographed by prep-HPLC (basic) to give the desired compound as a grey solid 6
mg).

Mass Spectrum; MH+ 388.

The preparation of 5-bromo-2-methyl-1H-benzoimidazole is described below:

S-Bromo-2-methyl-1H-benzoimidazole
Br N
o

N

H
4-Bromobenzene-1,2-diamine (1 g) was dissolved in phosphorus oxychloride (10 mL).
Acetic acid (0.297 mL) was added to the mixture at room temperature. The reaction was
then heated to 95°C for 2 hours. The reaction was allowed to cool and the excess

phosphorus oxychloride was removed in vacuo. The reaction was quenched with water and

evaporated to dryness. The residue was dissolved in methanol and loaded onto a SCX-2



15

20

25

NVR Spectrum'H NVR (DMSO-d6) 63.21 (3H, s), 3.72 (8H,
t), 4.50 (211, s), 6.83 (1H, s), 7.01 (114, d), 7.93
W@ 00H083%2 8.04 - 8.07 (1 H, nm), 10.68 (1H, s)PCGB3WD7/000037
(1H, s) WD 2007/080382 PCT/ GB2007/ 000037 -134 The
preparation of 5-brono-1, 3-dtl3gdr obenzoi m dazol - 2- one
is descri bed bel ow
5- Bronp- 1, 3-di hydrobenzoi ni dazol -2-one Br HIC :0:C N
coNmrH 204} Srdahe bengemnd rdmavel with MY ddma)ia e etiadsSlOTHEsblution was

in .15 L nd triethylamne 5 (1.50 ni). Phosgene
Coé?ﬁnggﬁ'glésﬂ t%f.uﬁ)aﬁ@f 't%a%iﬁ]ad onaikicy. qlutingwitl %VWP@ﬁr?catin DCM,

to gf';e tHd\Eesirb @ Aalehial( 798 $ndlak QWi el Bli@r m t o room
enmperature and aliowed to stir at room tenperature

Mgsg SpecthmrH+PH8 reacti on was quenched with water (2

) then g o dryness. The residue was
Nk i SRS ad 2358k g7 ad « A4 Hotmahat (ifh 0
7_627(@&@9) give the desired material (657 ng) as a white
solid.” 10 Mass Spectrum M+ 213 NMR Spectrum 1H NMR
(DVMSO-d6) 86.88 (1H, d), 7.06 - 7.10 (2H, m, 10.74
2H . Example 92: [5- [4-(Methyl sul fonyl methyl)-6-m
EX%M%?i-nA-w Cpyrinmidin-2-yl] -1Hindazol-3- is

-yl -6- iltdif2n<j gL e of
5 [% (l\mhiﬂlaﬂﬂbny}lneﬁ@l)l 6 %ogpg?oﬁﬁ\lﬁ%oqyr(rg%in%;?lfqﬁr e o

.(5-brono-| Hi ndazol - met han , potassi um

dihydsphenzo{mitazeld-omd bi s(pi nacol at o) di boron (121 nm)
in 1,4-dioxane (5 nL) was degassed for 5 mnutes. 1,
|' - bi s(di phenyl phosphi no) gegr ocenedi chl oropal I adi un( 11
) di chl oronet hane adduct (R 20 ng) was added and the
reaction was heated to 80CAfor 2.5 hours. 2-Chloro-4

(met hyl sul f onyl met hyl 9:s8 froriphgl i g- 4-yl -pyrimidin (116
mg), ethanol (0.4 m)7 ZM{\'jgm of sodi um
carbonate (1.3 nL) and additi Ow& ﬁl' 1 -

bi s(di phenyl phosphi no) f errocenedi chl or opal | adi un(11)
A mixtire of 6+Brohar163-ailiddiobel 28nmiMol-2-one (250 mg), potassium acetate (346

mg) and bis(pinacolato)diboron (358 mg) in 1,4-dioxane (10 mL) was degassed for 5
minutes. 1,1'-Bis(diphenylphosphino)ferrocenedichloropalladium(II) dichloromethane
adduct (58 mg) was added and the reaction was heated to 80°C for 3 hours. 2-Chloro-4-
(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (343 mg), ethanol (0.75 ml), a2M
solution of sodium carbonate (2.7 mL) and additional 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(II) dichloromethane adduct (58 mg)
were added and the heating was continued for a further 18 hours. The cooled reaction
mixture was concentrated in vacuo, dissolved in methanol and loaded onto a SCX-2
column (10 g). The column was washed with methanol and the compound removed with
7N ammonia in methanol. The solution was concentrated in vacuo and the residue
chromatographed by prep-HPLC (basic) to give the desired compound as a white solid (26
mg).

Mass Spectrum; MH+ 390

NMR Spectrum: 'H NMR (DMSO-d¢) 83.21 (3H, s), 3.72 (8H, t), 4.50 (2H, s), 6.83 (1H,
s), 7.01 (1H, d), 7.93 (1H, d), 8.04 - 8.07 (1H, m), 10.68 (1H, s), 10.81 (1H, s)
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wer e added and the heating was continued for a further
3 hours. The cool ed reaction 25 m xture was
w@ocesssnt ed i n vacuo, dissolved in nethanol BEEGB2007/000037
| oaded onto a SCX-2 colum (20 g). The colum was
washed w th nethanol and theldénpound renoved with 7N
ammoni a in nethanol. The solution was concentrated in
vacuo and the resi due WO 2007/ 080382 PCT/ GB2007/ 000037
The peHaration v 5-dgomokk3-diy drbbémzaimitladb - Dgn st des@ibed D¥ow:

t hangl ..in t.o.give.the desired material (37
5‘%"&"‘%%‘@@%&?0‘ ‘S%ZOEB'@&W um M 404 NMR Sp(ect rU!rgn)
1H NMR (DVBO-d6) 53.24 (3H, s)w 3.76 (8H, s), 4.51 -
4.54 (2H, m), 5 4.84 (2H %F%g(lH, t), 6.87 (1H,

s), 7.50 - 7.59 (1H, in), N- 8.42 (1H, n), 8.88
(1H, s), 12.93 (1H, s) The pr'éparati on of
4-Hrdmbb L I ' ' -
e T2 T 19 Y TR 1o D3l PR B Pinine
(1.54 mlLp dthosgengtsobmion (5.5 nifr)omas-atifed sidehotoah3salatidiedt d&0y He:

500 i.n t hanal (10, nl) and er (1 nL) at 0OC
real SIS 05 ORTB P Bl R Aoig Sped to B8 adoe tomperature
for P@ury. FA6 kéa@AoNRas GhdnEMROWHR wiRl 12 hid.) HIRIBvVRFETRRH RS HyRess. The
and left to stir for 1 hour. The reaction was

resigiye mep sBromategrortted on aiiga) utdaiwish 6% me®@eldn DA Yo give the
: hed 15 wi th net hanol and
des%?% uctnalgﬁoﬁg@%%ﬂ%\?@ﬁimni a in nethanol. The

MasoSpictram: Wild+ 2¢®ncentrat ed in vacuo and the residue
chromat ogr,aphed on silica, eluting wwth 0 - 5%

N i H NOdRy (MMSGiderde-b@ (ddsh)r BA6 ritl@r(RH) my, 0. HoRH, s)
as a white solid. Mass Spectrum (MH" 224 NWR
Spectrum 1H NVR (DVBO-d6) 54.78 (2H, d), 5.26 (1H,

ExampleA243 - 7.46 (1H, m, 20 7.47 - 7.50 (1H, m, 8.07

1 .97 (1H Ex l e 93:
15 e sn G B SO R e b idin-2v - Hoipdarele-n
y“mgﬂﬁhbl chroman-4-ol (o) 0. -NOH ;S2,0N

®

A mixture of (5-bromo-1H-indazol-3-yl)methanol (90 mg), potassium acetate (117 mg)
and bis(pinacolato)diboron (121 mg) in 1,4-dioxane (5 mL) was degassed for 5 minutes.
1,1'-bis(diphenylphosphino)ferrocenedichloropalladium(Il) dichloromethane adduct (20
mg) was added and the reaction was heated to 80°C for 2.5 hours. 2-Chloro-4-
(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (116 mg), ethanol (0.4 mL), a 2M
solution of sodium carbonate (1.3 mL) and additional 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(II) dichloromethane adduct (20 mg)
were added and the heating was continued for a further 3 hours. The cooled reaction
mixture was concentrated in vacuo, dissolved in methanol and loaded onto a SCX-2
column (20 g). The column was washed with methanol and the compound removed with

7N ammonia in methanol. The solution was concentrated i vacuo and the residue



10

15

20

25

25 A mi xture of 6-Bronochroman-4-ol (250 ng),

pot assi um acetate (321 ng) and bi s(pi nacol at o) di bor on
W@ 3®3/083%2 i n 1, 4-di oxane (10 nlL) was degassed PCF/GB2007/000037

m nutes. 1,1 -

Bi s(di phenyl phosphi no) f err ocel8ei chl or opal | adi un(11)

di chl or onet hane adduct (54 ng) WO 2007/ 080382

PCT/ GB2007/ 000037 -136 was added and the reaction was
Chl’celattwaplmdfim@ﬂﬁm elﬁtlﬁg it r0s-. 592 nEthamo bindD CM, to give the desired

% %tzﬁgsu fon ) - 6-nor phol i n-4-yl - pyri mdi ne
maAe¥ ne %5?1 SFS? ‘75 nL), a 2M solution of sodium
MERSReRAIS NIBH404L) and addi ti onal 1,1 -

bi s(di phen%_hphosphl no) f err ocenedi chl oropal | adi un(11)
NMRcIyieotrame FhNiVR AONEA-d)D3. 243 HSs)\W\R 176 (&le@plzl and 41514QZH m),

eati tinued for_a further 3 hours
4 AH A7 S FOR. ST e, 780" Znda: o ; had Shon), 8.88 (1E,
S),qizggqlmg%i) i n met hanol and | oaded onto a SCX-2 colum
(20 g he col um was washed wi th net hanol and the
corrpound renoved vvith 7N anmoni a in met hanol . The

TIS9 ut | once he resi

TS i P B - dtol Sy ettty Ao fedivstater 1 n
(swnotmghmowsylﬂﬁahaﬁa materi al 10 (113 ngy) as a

white solid. Mass Spectrum M+ 406 NVMR Spectrum 'H

NVR (DI\/ISOdG) 61.90 - 1.94 (1H %, 2.03 - 2.05 (1H,
nm, 3.21 (3H, s), 3.68 -\@’(SH, d), 4.25 (2H, d),
4.50 (2H, s). 4.70 (1H, q) L .8-46 (1H d), 6.83 (1H,
d), 6.86(1Hs).8.14-8.16(1H ny, 8. 34(1H d) 15 Exanpl e
To%stnﬂzdéﬁﬁhé%l ?5 br?mo 16—1 n)daZé)le -3 rcg%bg}dle%lyﬁe_ g/5|09 Fr)n)ﬁ)i1rr1nmglthrzi1§1%l (10
mL)yin}i V@er(h adl)-3 O°® mes él@clé)d s&hunﬁbd‘ﬂo@drrc%(%\v ng) Portiomwise. The

reaﬁﬂyn WB%%EL@\%&?%& vgaggltltg{arggrt(l%@gq%)rf iy I1|e_¥t to stir f(_)r3 1 gl)ur( 12“1?&30 reaction

wald 'qﬁériéh@@ﬁ@tlh%éﬁérddna%aﬂiéd 6RR% g@ﬁ( 2 10) Go18nR>*PREidifn Wad washed

was degassed for 5 minutes. 1,
with gthansh eng prsdoetyamewyd with @'Nsmuomh Ilmmﬂahb]adfhel aqlition was

' dduct 9 S and. t he
oA Sl o Pt S5 2k o -5
mefimab hiyl BOM, wgﬂvermemesarecﬁmmf@mblnﬁg)ﬂasww}ﬁwgomidI ne

(288 ng), et hanol (0.75 n),
Mass Spectrum: (M-H) 224
NMR Spectrum: "H NMR (DMSO-dg) §4.78 (2H, d), 5.26 (1H, t), 7.43 - 7.46 (1H, m),
7.47 -7.50 (1H, m), 8.07 (1H, d), 12.97 (1H, s)

Example 93:
6-[4-(Methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]chroman-4-ol

®

~
o}
°-3%
- N
O

A mixture of 6-Bromochroman-4-ol (250 mg), potassium acetate (321 mg) and
bis(pinacolato)diboron (333 mg) in 1,4-dioxane (10 mL) was degassed for 5 minutes. 1,1'-
Bis(diphenylphosphino)ferrocenedichloropalladium(II) dichloromethane adduct (54 mg)
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25 solution of sodium carbonate (2.7 nmL) and
additional 1,1'-
whe@(asgsenyl phosphi no) f err ocenedi chl or opal | adP@mGBR2)07/000037
di chl oronet hane adduct (54 ng) were added and the
heati ng was continued for a fl36ther 2.5 hours. The
cool ed reaction WO 2007/ 080382 PCT/ GB2007/ 000037 -137
m xture was concentrated in vacuo and the residue
wag ladldaveend gheapshetibnomasslidatedao 86Qfdrad hiurd 2-Gltored-hanol

(msfy PR oGy o i 15 KRE B SBmDLAR 75HL), 2 2M
soliybh 63l @Qrb@fx?até”gﬁ K ﬁtﬂg aﬁ% ad(ﬁtlgﬂal (3H s), 3.75 (8H

3 4.54 (2H 692(111 s), 8.58
bis( 1ghmlmlg$phlmg)fer®cmed;olﬁor@pal(aﬁli-ﬂ,m(m dighbrpiethdite adduct (54 mg)

wete Al ?‘ﬂ@/ fhe diepting T ARy ebona fuths S rhopts, The geqlad tragtion
mixikd wii @Rcadtafedn vabg, (Bsol9ed A mbhanol M foalled ohtB a&@K-2

m xt ure of

colpma{P8 g Tzhﬂ(Cﬁbmnymwaw Ivritht thgthyndd and thsreonipeund ydmqypd with
aah 2.
R ARt S RN DL ARG %0 e Ml

chiveatadaphed an giles,haiey Wik 6 vomethbnol 8O OOM) to bvdthB UES%d material
(llghe reaction mxture was | oaded onto a SCX-2 col um

S kASFdvRite solifoved with 7N anmoni a i n met hanol . The
MaRQkbidtQh: Mragsevaporated to dryness and

chromat ogr aphed on silica, eluting with 0 - 2.5%
NMR tSpactaim: ‘HNMR\,(DMSCJgd(,\)@mbe 1oBels@1Hedl)pmost QEUS ((11117191) 3 21 (3H,

whi t lid. Ma
. TS (el Gedmiak ), a0 el et 704)1& @, 536(8H, A5 .83 (T, d),

2814t 5 3.67 - 3.68 (4H,
68%@18[ g) bl? )316% B P 3‘?%51((12 4.28 (2H, s), 6. (28
(1H s) 20 The foI | owi ng corrpound was prepared in an

E"?ﬂﬂg’h%‘?ga Iiﬁ?l et L;lol)m é: %LSL& i4;1- 4-yl - pyrinidine and

1@5%%%8%&&&@ egg‘lfl@-‘ng(')rp(mﬁn—4m-M{(ﬂ§%§lf-2H-indol-3-

037

one

®

o

A mixture of 1-acetyl-5-bromo-1H-indol-3-o0l (250 mg), potassium acetate (290 mg) and
bis(pinacolato)diboron (300 mg) in 1,4-dioxane (10 mL) was degassed for 5 minutes. 1,1'-
Bis(diphenylphosphino)ferrocenedichloropalladium(II) dichloromethane adduct (49 mg)
was added and the reaction was heated to 80°C for 3 hours. 2-Chloro-4-
(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (288 mg), ethanol (0.75 mL), a 2M
solution of sodium carbonate (2.7 mL) and additional 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(Il) dichloromethane adduct (54 mg)

were added and the heating was continued for a further 2.5 hours. The cooled reaction
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Exanpl e Structure NAME LCMS Notes M+ 96 (0)
1- (4-Chl orophenyl )-4-[4- 466 White solid "
w@ pviogd3gul f onyl net hyl )-6- (181 nmg) 0.5:0 ° NPCT/GB2007/000037
nor pholin-4-yl-pyrimdin- 0 1 e ~~
2-yl ] pi perazi n-2- one Exanpl e-136: NWVR Spectrum 'H NWR
(DMBSO-d6) 33.15 (3H, s), 3.59 (4H, d), 3.68 - 3.69
(4H, m, 3.79 - 3.81 (2H, d), 4.04 - 4.07 (2H, m,
mlntuﬁtﬂW@éZbd)ncsmratéﬂ hQat2dhndsthe r&idik cbﬂdrhatogiktpheﬂ 04115111ca7elﬁﬁng with

594 BefanoLin eI el s UeSsdbispSal 51 e b bR golisheny | |

MasQSBET&h{'M'MHM@,myI met hyl ) - 6- nor phoI i n-4-yl-pyrimdi ne

(00O N NO O1 10 A mixture of
N_M_R(M %Nﬁi IS Ohé) PR BOA3H; <) Bret (GH, 54,,35751(81‘Y@50154(2H

59
9 B Pk R ORP S SRS, 4 1044 G1HbwBhe (10

m.) was degassed for 5 mnutes then 1,1
bis(diphenylphosphino)ferrocenedichloropalIadiun(ll)
Exdimgil¢ 83:0net hane adduct added (44 ng). The reaction

1 196%;' gz-a[g-&e(tﬁggflﬂg]ng&pgéw@r&g}oﬁ‘ph?llls-4-yi-5)yrlmldm-2-yl]plperazm-Z-

on80r phol i n-4-yl -pyri mdine (257 ng), ethanol (0.75 ni),
2M sodi um car bonate solution (2.7 nL) and
1,1'-bis(dipheny|phosphinokf%LrocenedichloropalIadiun(
1) dichloronmethane adduct 4 ng) were added and the
heati ng was conti nued for 3 ours. The reaction
m xture was concentrat ed bm vgcuo then di ssolved in
nmet hanol . The sol ution €d1 t hrough a SCX-2
col um, the colum washed w th enhanol then the
desired material 20 eluted with YN amonia in

met hanol . The fractions were concentrated in vacuo

A mhawre of Brahiat dginapiiydsh] fony Bhd thyip6- rﬁdmphmngwupganﬁ%me (200 mg),
in ve the desjred conp

1 Ig%t}'lgl%?ﬂ%lfngl ~&7 5%\%151;7 g)l and sodium carbonate (146 rng) in DI\XA (4 m{) was

heated in a microwave reactor at 160°C for 10 minutes. The reaction mixture was loaded
onto a SCX-2 column and product removed with 7N ammonia in methanol. The solution
was evaporated to dryness and chromatographed on silica, eluting with 0 — 2.5% methanol
in DCM, to give the desired material (179 mg) as a white solid.

Mass Spectrum; MH+ 370

NMR Spectrum: 'H NMR (DMSO-ds) 52.89 (3H, s), 3.13 (3H, s), 3.38 (2H, t), 3.55 - 3.56
(4H, m), 3.67 - 3.68 (4H, m), 3.93 (2H, t), 4.19 (2H, s), 4.28 (2H, 5), 6.28 (1H, s)

The following compound was prepared in an analogous fashion from 2-chloro-4-
(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine and the appropriate piperazine-2-

oneg.
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WD 2007/ 080382 PCT/ GB2007/ 000037 -139- Mass Spectrum

M+ 461 NWR Spectrum 'H NVR (DWVSO-d6) 61.35 (6H, s),
w@2@3/08B882 s), 3.45 (2H, d), 3.74 (8H, d), 3.BSr/GBR)07/000037
s), 4.53 (2H, s), 5.06 (1H, t), 6.87 (1H, s), 7.26

(1H, d), 8.15 (1H, s), 8.42 138 45 (1H, m, 8.85 (1H,

d) 5 Exanple 98:

N (1H Benzoi m dazol -5-yl)-2, 6-di norpholin-4-yl-pyrimd
Example car boxdtrwdueN: LN |H ' Tr NAWME\ N NLNECNIS~% Notes
00 H A mxture of
2, 6-di mrphol i n-4-yl pyrimdi ne-4-car boxyl i c MPY (45

0. ol T0 HATU (940 pir}- an : :
r1rl‘;—%-6ben 7Ol m dd{zal -5-am ne 3%%0%8%9,%{%4 %?DI\; Wh(‘tf solid
nL) and triethyl amne (0. Qﬁéthlsrlsplfan}amemyb)l-é (181 mg)
stirred atd Io enperatufe ‘ﬁ 429 er (4 L)

was adfled and th\'r turen?e(%fPli‘ By &y Ry ime yI aclet at e

(3 x 4, nmL). The nedzquEﬁlgglgﬁn\Qe(;& dried (MSH)

and cophcentrated in vatuo resi due was

chromat ographed on silica, eluting wih 10 - 45% et hyl
acetate in isohexane, to give 15 the desired nateri al

Example mlwpwmdﬁ{ WMR EDBSAs) B3O 38 e); Br5QrHHMEY 3.68 -

3 853 it 10 18 AR G05 87 10T (EBcim bt %4%1@% 9,631 (1,

5 0 | H, 6.93 |
), 34& 7463(2§ﬁn{)n’v44t|)7495'(2ﬁ m ’(37 34H)(S | H)(rzno .

foI I OWI ng conpounds vvere made in an anal ogous fashion
£ froinSWe comercially available
X3P rfor phol i n-4-yl pyri m di ne-4-carboxylic acid and

2-[811# 4D ARV LS ROk 012 BRenyl]-4-(methylsulfonylmethyl)-
PCT/ GBZOO??OOOOB? - 14039g<an'pl e&é‘]r uctyu]r e(NA LCIVSy ¥h
6-pgipdelinghyl-pyximidine (i n)

®
N
N N
0...0 | ljg
0]

A mixture of 2-(5-bromo-2-methoxyphenyl)-4,4-dimethyl-4,5-dihydro-1,3-oxazole (250
mg), potassium acetate (259 mg) and bis(pinacolato)diboron (269 mg) in 1,4 dioxane (10
ml.) was degassed for 5 minutes then 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(IIl) dichloromethane adduct added (44
mg). The reaction was heated to 80°C for 2.5 hours. 2-Chloro-4-(methylsulfonylmethyl)-6-
morpholin-4-yl-pyrimidine (257 mg), ethanol (0.75 mL), 2M sodium carbonate solution
(2.7 mL) and 1,1'-bis(diphenylphosphino)ferrocenedichloropalladium(Il) dichloromethane
adduct (44 mg) were added and the heating was continued for 3 hours. The reaction
mixture was concentrated in vacuo then dissolved in methanol. The solution was passed
through a SCX-2 column, the column washed with methanol then the desired material
eluted with 7N ammonia in methanol. The fractions were concentrated in vacuo then
chromatographed on silica, eluting with 5% methanol in DCM, to give the desired

compound (43 mg) as a white solid.
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99 (0) -(5-nethyl-2H pyrazol-3-yl)-2,6- 373 1.60 " N

di nor pholin-4-yl-pyrimdine-4 1 " N ~1 carboxam de
WORMNH0g038D0 (0) N (1Hindol -5-yl)-2, 6-di nor phoPCTGBA®9/000037

2.06 " -yl-pyrimdine-4-carboxamde N N NtN* N (/

0 H 101 (0) -[5-(nethoxynmet wiB9-1,3,4- 422 1.97 "

hi adi azol -2-yl]-2,6-dinorpholin-4 HI N o® NS NN -If

o N~ O 1-pyrimdine-4-carboxam de Exanple 99: 'H NWR
Mds38pe@ruiANVHEEG13) 52.34 (s, 3H), 3.67 (m 4H), 3.75 -

ﬁl&&%&&wﬁ S GoRid)-Ranel Dsetioshe3 ’@EBE%)@; 353160, 3.74 38,
D8O 5, 3 Aok, S8l 3 sh ey i as Qe 3. 1500y o) 8.42 -

8%I-®1H,81),]858561Hld)l-|) 9.78 (s, 1H Exarrpl e 101: 'H NMWR
(399.9 MHz, DMSO-d6) 6 3.48 (s, 3H), 3.69 (m 4H),
3.78 (m 12H), 4.81 (s, 2H), 6.30 (s, 1H), 1g.?§ (s,
.Exanpl e 102: 5- [4-(Methylsul fonyl methyl)-6-m
Ex%?%l%%%i n-4-yl-pyrimidin-2-yl] -1Hindazole (ON) S N
N-NI4Bepizodm i@ 1/508) 2 $2diROTHp 00 -F1-pyodBidine-4-€4drboxamide
1- (4- Met hyl phenyl ) sul fonyl - 5- [ 45 (et hyl sul f onyl met hyl)

- 6- nor phol i n-4-yl - pyri m di n- 2;); H i ndazol e (95 ng,
0.18 mmol) and 1.0 Mtetrabut ni um fl uori de

solution in
H
N N
7
<HI>/ 0 k/

A mixture of 2,6-dimorpholin-4-ylpyrimidine-4-carboxylic acid (45 mg, 0.15 mmol),
HATU (65 mg, 0.17 mmol) and 1H-benzoimidazol-5-amine (23 mg, 0.17 mmol) in DMF
(1 mL) and triethylamine (0.054 mL, 0.31 mmol) was stirred at room temperature
overnight. Water (4 mL) was added and the mixture extracted with ethyl acetate (3 x 4
mL). The combined organics were dried (MgSQOy) and concentrated in vacuo. The residue
was chromatographed on silica, eluting with 10 — 45% ethyl acetate in isohexane, to give
the desired material as a pale yellow solid (43.6 mg).

LCMS Spectrum: MH+ 410, Retention Time 2.05, Method: Monitor Acid

NMR Spectrum: "H NMR (399.9 MHz, CDCL3) §3.75 (m, 12H), 3.85 - 3.86 (m, 4H), 5.90
(s, 1H), 6.93 (m, 1H), 6.96 (m, 1H), 7.32 (m, 1H), 7.34 (s, 1H)

The following compounds were made in an analogous fashion from the commercially

available 2,6-dimorpholin-4-ylpyrimidine-4-carboxylic acid and the appropriate amine.
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tetrahydrofuran (1.0 nL, 1.0 nmol) and
tetrahydrofiiran (5 nL) were heated together at 50C
w0 o007880382ur s. The sol vent was evaporated and tP€I/GB2007/000037
residue partitioned between water 5 and
di chl or omet hane. The organi c-140t uti on was further
washed with water, dried over magnesium sulfate,
filtered and concentrated and the residue purified
u3|ng reverse phase preparative HPLC (basic

a f\'F'Fnrrl + hao +|+|a r\r\rmnnnrl QR rm
A\, | C T o A\YAv ]

L;UII T T UIID L \vJ AT 1 UT Ty !_r‘!\- "
EX§B8§‘1 $ta‘|1ﬁ‘ R+ 374, Ret OMSn Time 1,28, Met hod: [LCMS [Retention

Moni tjor Acid NMR Spectnum 1H NVR (300. 132 MHz 0)

63.17 (3H, s),3.68 (8H| s),4.45 (2H, 10 s),6. 73 : )

s) 7 53 (1H d) 8. 14 (LH s),8.32 (1H, dd),8.73| (1H, |(min)

1.9 111 The

time

o)
.J.L \J.II D o LI B w2

ogg( et hyl ghanyi ) sul f 'ﬁ‘@ﬁkﬁ@?ﬁ%@d%@%%ihy|}-60

-6- norphol i 4 yl- pyrlcmng BadLJINRAEShE-qnas
prepar ed ﬁ | ows: 1-‘?}9l\/rét h}]ylpghenyl ) sul f onyl -
[ 4- (n I met h)dayboeamiﬂephol i n-4-yl -pyrim din-

2y|]|nazole (O) SNIIl N6 N\ ~ O:gsO

S abor of &9 - Y1) | AU PE3S ) AY BRIl P06

2-chl oro 4 ( thyI sul f eyl peinidine-46ca¥pspbaddé n- 4+ yl - pyr
i mdi|n . 20 0.1% nmol ), 2M aqueous sodi um
carbcs Iﬁlt op (1 m),

di chl|ot 0| s(trip enyI phosphi ne) Pal I adium (11) (15 ng)

'\hlnl 190/, ret h\l F oF nrnnn rln | n

dPhet ;o;;et hgﬁ}é wat er : & ﬁ%ﬁ@?th?’g’n@ﬂ%{_) Lid¢e heafdd inl97
' t t Ih
a m growave N)\%ac or a thllxﬁ’ig&)l zo%l]bcegt H@nﬁh‘fﬁ?o?hn-ll e

react/i on_ngxtfuie was partitione
di chl @ﬁmg? ienvand  wal-@yriniidise- éfogﬂmxa:m&kel ution was

dri ed'over magneks’l umsul fate, filtered and
h\l

" ad 2"E _Thao ol ooniri 1 ~AA
concenttratet—25—THhe+rest-aue—was—puriHea—by
chromat ography on silica eluting wwth ethyl acetate to

Exvnf)16199:t' FENNES({3999 M 39,38 (D3N 89 hdam( 513 3.
h?. WO 2007/ 080382 g%% G823o7/o 00 (p%)m -152 LC%/B 80 (m,

12B) et (3nl HMaB292.8l HR8198H8.i 16h Ti ne 2. 55, Met hod:

el s 5y 995515 T 208 53 B BB o 1o,
6.%(s, BHR2.202h, 1H), 6394, ( Hh, 7.43 (nd, ﬁ% eam(don)H)zsaz (é 21|H) 9.78 (s,
g gzl (1H, d),8.63 (1H, d),8.64 (1H s),8.79 (1

Example 101: 'H NMR (399.9 MHz, DMSO-dg) & 3.48 (s, 3H), 3.69 (m, 4H), 3.78 (m,
12H), 4.81 (s, 2H), 6.30 (s, 1H), 10.92 (s, 1H)

Example 102:
§5-[4-(Methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-1H-indazole

.

‘Lfk'”

~Naf

IS X
N
H
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1- (4- Met hyl phenyl ) sul fonyl -5-(4,4,5,5-tetranethyl -1, 3,
2-di oxaborol an-2-yl)indazole '"1- 9 B OI():-M" NO
W@2003083800- 1 - (4- et hyl phenyl ) sul f onyl - i ndazptEBEG83000/000037
g, 8.54 mml), potassium acetate (2.52 10 g, 25.62
mol ), Bi s(pi nacol at o) di bor orl4l3. 04g, 11.96 nmol ) and
1,1 - Bis(di phenyl phosphi no)ferrocenedi chl oropal | adi um
élml/l) (375 ng, 0.51 mmmol) in 1,4 dioxane (45 nlL) was
1-@t¥iethglphany B0 Bouydel4-@nethylaul fongimekyi e rrorbholint8- oy Fismidin-2-

. | ' h
IR B St R P Y et e Hoprg soluton in
tetfahl dro@iren (M@ELE QNGARLIILE Q'etf'é‘i‘:l.yblﬂogxlugri g@%&?&%&% E%tterdutﬁgether at

gonpound as_a brown solid, (
SOor 3gpurRdhe slvar wes wearagq anbthh ocsidustpaititomedbettveen water

R T SR SEhE Van e s e otedgver
magnesiym GAE e UiThesd MATohcdnlrale anb tl?eoreﬁﬂﬁ@f)ﬁ}ﬁiedf&'i%éeﬁe phase

25 .nLh(Pwas added to a m xture of 60% sodi um hydri
preparaiyve HPhf(basig condations) terasford ithe tiflementppuid3angi de (25

LCNES sBdctQm: Wider ' apnd. stirnred for
L E M DA B B
NMR dpdcrans: 51 NVt R ko L urs:
Rea?tl on m xtur e@v\ogswgggﬁgﬁbl n @cg@\#a%?’r%%% 55’5"45 (2H,
s). 7Y%, 7.58 (1 1y d)r8gl 4aidH, 6183 (D udd), 8e78t (THG §)eib. 1 N9, ).
ethyl acetate. The organic solution was washed w th WO
2007/ 080382 PCT/ GB2007/ 000037 -143 brine, dried over
TheREARS inkeril L @LiethlighleR -SHARAY ;
resiglge was di(as;solevé’(iJ | nglﬁﬂjllc },?Xﬁg?ﬁgﬁgﬁgﬁ’g‘%’ﬁh P
moyphlinyf-yApyrimidin-patlindhzelefwdstpreaecdmsSotonc ent r at ed
and the residue triturated with diethyl ether and the
solid collected by filtration to yield the desired
1-(40ahyilphenyGsubEn g 5-[£(h S 1saPR A Inkthy Vet mSirholin-4-y1-py rimidin-
Ret enti on gl'?sms 2.9])5.)2,[ I(\/letgg%d: I\/b%i tory?-\{'gi-knrdl ﬁﬁ/ﬁlm 4-yl-pyrimidin
2-yHlyddagelems ' H NWVR (300. 132 MHz, DMBO) 62.34 (s, 3H),
7.40 (d, 2H), 7.76 - 7.85,(m 3H), 8.05 - 8.14 (m

2H), 8.50 (s, 1H Exarrple[l])sz
N

1-(4-Methylphenyl)sulfonyl-5-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)indazole (209
mg, 0.53 mmol), 2-chloro-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (44 mg,
0.15 mmol), 2M aqueous sodium carbonate solution (1 mL),
dichlorobis(triphenylphosphine) Palladium (IT) (15 mg) and 18% dimethyl formamide in
7:3:2 dimethoxyethane:water:ethanol (3.5 mL) were heated in a microwave reactor at
100°C for 10 minutes. The reaction mixture was partitioned between dichloromethane and
water. The organic solution was dried over magnesium sulfate, filtered and concentrated.
The residue was purified by chromatography on silica eluting with ethyl acetate to yield

the desired compound as a brown solid, (112 mg).
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3-net hyl - 5-[ 4- (et hyl sul f onyl net hyl ) - 6- nor phol i n-4-yl -
WEoTaB@8N- 2-yl ] - 1H- i ndazole (ON) N O is N EBE/GB200x000037

H Tetrabutylamoniumfluoride (1 Msolution in THF, 2

m.) was added to a sol ution d423 nethyl - |

- (4- et hyl phenyl ') sul f onyl - 5- [4 (met hyl sul fonyl met hyl ) -

6- mor phol i n-4-yl - pyrimdin-2-yl]indazole (AZ12581939)

_QMS§.mggmdﬂHﬁﬁﬁ8) RemnfrchErm b, M¥hodEdohieor¥id 15 C

S D R
9N S LTI DY s

d), §I66t(ilHnS)EiU¢/%@ﬂ-h3s) acetate / 50% i so-hexane to 100%
ethyl acetate) gave the title conpound as a |ight
brown solid (10.4 ng, 54%. LCVS Spectrum M+ 388.56

1-(Bev1eylsien }l)giﬁf(?nﬁ-@ A gZQ&raMM%)S gfogéb%_iﬂ- ggl)nmzole

Spectrum 1H NWR (3

3.24 (3H, s), 375(8H ), 4.53 (2H, s), 6.86 (1H,
s), 7.52 (1H, d), 8. 3% dd), 8.69 (1H, s). 12 80
(1H, s) The starting met'erf N

3- net hyl -1 - (4- met hyl phenyl) aflyl - 5-[ 4-

(et hyl sul f onyl net hyl ) - 6- nor phold-R- 4-yI - pyri m di n- 2-yl
]i ndazol e was prepared as 25 foljqws WO 2007/ 080382
PCT/ GB2007/ 000037 - 144

3- Met hyl -1 - (4- met hyl phenyl ) sul f onyl\

[ 4- (et hyl sul fonyl net hyl ) - 6- nor phol i n- 4-yl -
pyrimdin-2-yl] indazole CNIl 0, o N;SINN N |

SRR e o AR PP RIS & 6 HmpIadl oiassiyn st .52
g, 25n6211|nn&)1X, BigpingcQatdfAitivred §3.04%; 19.96 mm%fl) gnd 1,1-

B1s@pggrgl@oasm;@%c{gFp)lgq%.lgj{ﬂgrggel)ﬂfaag@; éi[)-dg7ﬁ, 17, ﬁ% 1 tn;;m ; ré]l
dio#MeS Q9 iy WA PRRALESFE! HULL Hért ryﬁ?lospﬂere for 48 hours. The solvent
was removed by evaporation and the residue taken up in methanol and filtered. The filtrate
was concentrated to yield the desired compound as a brown solid, (4.1 g)

LCMS Spectrum: MH+ 399, Retention Time 3.27, Method: Monitor Acid

S-Bromo-1-(4-methylphenyl)sulfonyl-indazole

A solution of 5-bromo-1H-indazole (3.8 g, 19.29 mmol, CAS number 53 857-57-1) in
dimethyl formamide (25 mL) was added to a mixture of 60% sodium hydride in oil (771
mg, 19.29 mmol) in dimethylformamide (25 mL) at 0°C under an inert atmosphere and
stirred for 30 minutes. Tosyl chloride (5.15g, 27.0 mmol) was added and stirred at room
temperature for 18 hours. Reaction mixture was poured into ice /water with vigorous

stirring and the product extracted into ethyl acetate. The organic solution was washed with
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Di chl or obi s(tri phenyl phosphi ne) Pd(11) (40 ng) in a
solution of 18% DVMF in DME/ H2O/EtOH (7:3:2) (7 ml)
wowee/08e3sadi ated in a mcrowave tube for 10 ni PCE/682@T/000037
100 C. The reaction was then evaporated to dryness
under reduced pressure and ttld3residue 10 partitioned
bet ween DCM and water. The aqueous phase was extracted
twice with DCM and the conbi ned organi cs washed with
br m&t(b}led oyat mame@dun\mm fidtoted tand avapothted. i The .resTdhe was dissolved in

hen oV iltered and
dl@\?‘larg%?@l RS B %ﬁ%@‘%sﬁf fite st and the
siidlen ipudted et dhA cHeXané HeWBhd t i
ref ol | gwed by 4% NHAOH | Irll mgt han(c)fﬂhétégédggl u%lid?%%t}??pgﬂle desired

comppishi 3B ch was finally obtained (after 15

LSRR W03 n Gk T ehad B g

NMRSpketFurd ‘g1 WA ( r -
DVEO, 62. 33 &EH %m%ngg&(g&isogéz ﬁ?)g %Q(d%)3-7“78 78

(¢ BH), 8&)5 #1462, 86p.5.6H02 (1H, s), 7.39 (2H, d)
7.81 (2H, d), 8.18 (1H, d), 8.63 - 8.66 (2H in) 20 WO
2007/ 080382 PCT/ GB2007/ 000037 - 145

Ekﬁmmmlnﬂ-l-(4 nethylphenyl)sulfonyl 5-(4,4,5, 5- tetrane
th 2- di oxabor ol an- yl )i ndazole B O N 'N GaS
%?F% h?%ﬁmfﬂwlmlmmetbzb mprmlmwwymndnn-z-yu 1H-indazole
5-brono-3-nmethyl-1-(4 5
|nethylphenyl)sulfonyl-lndaz le (876.6 nmg, 2.4 mol),
Bi s( pi nacol t 0) di boran(701 ;7 2.76 mmol ), Dppf (40
ng, 0. 072 nmol ), PdClZ(de &58 8 ng, 0.072 mol ) and

Pot assi um acetate (70% ). The mixture was
degassed 3 tines bef ore Al I'?b heat to reflux
under nitrogen for 2hrs. The re4d IFon was t hen cool ed
and evaporated to dryness under reduced pressure. The

Tera@sitydaremoampiintridd @MesbligsnaerHg L) daebdded t@Bdolution of 3-

B R YT o (0 e ()

P, SR OSEE) B LRI LS et
ﬁm@l hoelﬁs, p@urad it veter@otl extrac{i0gdl] whadienThe bxgtanmrph%%as

el IR LA, e SO

pressndre (ﬂ’uﬁﬁczﬁﬂﬁu ongﬁl%a (Gradient elution 50% ethyl acetate / 50% iso-hexane to

100% ethy] acetate) gave the title compound as a light brown solid (10.4 mg, 54%).

LCMS Spectrum: MH+ 388.56 Retention Time 2.46, Method: Monitor Early Acid

NMR Spectrum: '"H NMR (300.132 MHz, DMSO0) 62.55 (3H, s), 3.24 (3H, s), 3.75 (8H, s),

4.53 (2H, 5), 6.86 (1H, ), 7.52 (1H, d), 8.38 (1H, dd), 8.69 (1H, s). 12.80 (1H, s)

The starting material, 3-methyl-1-(4-methylphenyl)sulfonyl-5-[4-
(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]indazole was prepared as

follows
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15 LCVB Spectrum M+ 413.57 Retention Tinme 3. 22,
Met hod: Monitor Acid NVR Spectrum'H NMR (300.132 MHz,
wOrBopsBs2 32 (12H, s), 2.32 (3H, s), 7.37 (2H,PCTEB2007/000037
7.76 (2H, d), 7.91 (1H, d), 8.09 - 8.12 (2H, m (Ix
CH3 obscured by DWMSO peak). -144-
5- Brono- 3- net hyl - | - (4- met hyl phenyl ) sul f onyl -i ndazol e
Br N S;O0 20 Sodium Hydride (60% di spersion in oil,
3-Mlechydy - (41mellhmph)enyhslﬂfdlwdi-lsqué(nﬁﬂﬁflilﬂﬁ)myh)lethlyl)cﬂiﬁmrpholm-4-yl-
I\Iltro wa oIedtoOC(lce/water bat h) .
pygmblld g'ﬁé’?ﬂ% Hindazole (2.115g, 10 mmol,
prepared accordi ng to WO 2003/ 051366 Exanpl e 102C) was
added dropwi se as a solutign in DVF (10 nL). After 30
m nutes, tosyl chloride (2N67g, 14 mmol) WO
2007/ 080382 PCT/ GB200 /QO / -146 was added in one
portion. Reaction m XUy s 2 ed to warmto room
tenp and then stirred oveP‘m . “Reaction was
guenched with ice/water. Ext r Qe el th ethyl acetate
(3x). Washed with water and bri®® Dried over MySO4,
filtered and evaporated under red d pressure to
give a creamsolid. Triturated w a small vol unme of
et her (rermves colour and 5 mnor ihpurities). Dried

der |vethet|tle corrpound as a white
Sty Suikens ey onbemepbefin-dni 08 (54 6. ommol), 3-

meggﬂe-gf(trﬂlb@n&h 1@&@?@ rah/?t Qoaﬁ]?qz shap mé?l(ylézﬁ gﬁhé\%ﬁomla)n -2-
yDindazol¢ GHI3 nsg,] nmiaaz Mlsbdlum)qarbbni'ﬁfgldlflﬁog@ (rgj')l,(arl\l/gz ] |8303
ittty PR e Pad0) FABYR 2 sgitkinn af h% M

DME/HIOTE@ e (7:99351(7 ML) WeR iHadiated in@
5-[ 6- Chl or((J 2- ?m?% seul fonilal mel%[1 yrfu)choyr/al'Vrenuébenfoﬁloﬁlmitﬁf at 100

°C. Theaspaiop v thay, evopdatedrio dyynassindsr wducpﬂd(pressere(a’ﬁdnh:) residue
paﬂrﬁéﬁﬁdg%%%%eﬁ&vﬁan WtV HhE acrp?e%%g p ass tWa% '?égtcr:acteJ tw1ce with DCM

and the combined organics washed with water, saturated NaHCOj5 solution and brine. The

solution was then dried over MgSOs,, filtered and evaporated under reduced pressure. The
residue was then purified on a SCX2 column, eluting with Methanol followed by 4%
NH4OH in methanol to elute the title compound which was finally obtained (after
evaporation) as an off white solid (26 mg, 9%).

LCMS Spectrum: MH+ 542.59 Retention Time 2.18, Method: Monitor Mid Acid

NMR Spectrum: 'H NMR (300.132 MHz, DMSO0) 62.33 (3H, s), 2.56 (3H, s), 3.21 (3H,
s), 3.75 (8H, 5), 4.54 (2H, s), 6.92 (1H, 5), 7.39 (2H, d), 7.81 (2H, d), 8.18 (1H, d), 8.63 -
8.66 (2H, m)
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reaction solution was purified using reverse phase
preparative HPLC (basic conditions) to afford the
wao paozessenpound, (35 ng). LCMS Spectrum M+ 3FGI/GB2007/000037
Retention Tine 1.38, Method: Monitor Acid NWR
Spectrum uH NMR (300. 132 MHA45DVBO) 83. 17 (3H, s),
3.73 (8H, s), 4.52 (2H, 20 s),6.54 (1H, dd),7.28 (1H
s),7.41 (1H, in),7.48 (1H, d),7.95 (1H dd),8.44 (1H
3-l\;l))eylgjflqu-metm,lpl@)lyﬁhdfmw&ﬁt(nﬂgﬁ,m&teﬁmeﬂhyl-l,3_,2-dioxaborolan—2-
yDndagelehl or o- 2- (et hyl sul f onyl net hyl ) pyri midi n-4-yl]-1H
-indole was prepared as_f;ol | ows: 25 WD 2007/ 080382
PCT/ GB2007/ 000037 -147
5-[6-Chl oro- 2- (net hyl su A
-indole NH C I N-~N o, 9“ o
4, 6- Di chl oro- 2- (et hyl sul fonyl'metibyl ) pyri m di ne (82

=

ng, 0.34 nmol), Indol e-5- boroni%ﬁm d (55 ng, 0.34

1) pyrinidin-4-yl]-1H

mol ), 2M aqueous sodi um car bon§ solution (1 n), 5
di chl orobi s(tri phenyl phosphi ne) al [ adium (11) (15 ny)
and 18% DMF in 7:3:2 dinethoxyethane: wat er: et hanol

[ ' t t 100C
Arpggrdul b defe LAPRES vl adielon ST RbarEmaBa b i ¢ 1 oned
mellgipran)ailtowy-ngeiord @78 50n¥et £ bmol ,%is(@fn@@&‘c(ﬁ%iﬁefaﬂ{mq Mg,
was dried over magnesium sul fate, filtered a

2.7e sveehit Papfdd0 me, Q@& ioniod), PACKN(dprfhe 8ceniz 07 2qumpb und Potassium
w5 TELE 25 BAPAT: 30 T e RSP o et
refUixGmierchitrogeor fr 2Rt Mié dabfionyvhaieR bIIBY khdevhibBiatedth Ayness
unc?egreclucgd prlé'és'ure. The residu-eswas partitioned between ethyl acetate and water. The
organic phase was washed with water (2x) ,then 1M HCI (2x) and finally brine. The
solution was then dried over MgSO,, filtered and evaporated to dryness to give a brown
solid (1.07 g). This was then applied to a silica column (20g). Gradient elution 90% iso-
hexane/10% ethyl acetate -> 50 %iso-hexane/50% ethyl acetate gave the title compound as
an off white solid (0.94g, 95%).

LCMS Spectrum: MH+ 413.57 Retention Time 3.22, Method: Monitor Acid

NMR Spectrum: 'H NMR (300.132 MHz, DMSO0) 51.32 (12H, s), 2.32 (3H, s), 7.37 (2H,
d), 7.76 (2H, d), 7.91 (1H, d), 8.09 - 8.12 (2H, m) (1x CH3 obscured by DMSO peak).

S-Bromo-3-methyl-1-(4-methylphenyl)sulfonyl-indazole

Sodium Hydride (60% dispersion in oil, 440 mg, 11 mmol) in anhydrous DMF (25 mL)
under Nitrogen was cooled to 0 °C (ice/water bath). 5-bromo-3-methyl-1H-indazole
(2.115g, 10 mmol, prepared according to WO 2003/051366 Example 102C) was added
dropwise as a solution in DMF (10 mL). After 30 minutes, tosyl chloride (2.67g, 14 mmol)
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0 2-(Methyl sul fonyl methyl)pyrimdine-4,6-diol (2.1 g,

5.0 mmol ) and phosphorous 15 oxychloride (20 nL) were
wheavmesh3st reflux for 4 hours. The resultant sPCTIGBRI97/000037

was concentrated in vacuo and azeotroped wth

tol uene. The residue was partl#fi oned bet ween

di chl or onet hane and ice cold water. The organic

solution was dried by filtering through a PTFE frit
wap addeddn wee nevtigneledctioy mixivre Wamal lovsiddo evawaso pom fengrand then

: . h Si.li . eluyti, i th
T
Washed with obatet,and B0in8 Dridl dsMSISSREC Hiltstel aﬁﬂ"l'e"\gla%ﬁlllﬁlged under reduced

Retention Tinme 1,75, Method. Mnitor Ear
Pre&yie 19 giwe a-crparpRlidgbiturated with 2 soptl vejurssofl@hdr Fremases colour and

mllé)é_?_&&%ég%&}/s%gﬁ%%]ﬁl (z%cilgmstl) g\%% t%g %Zl{e %§1%13>§1%1d as a white solid (2.9g,

79%).( Met hyl sul f onyl et hyl ) pyri m di ne-4, 6-diol Hoy OH
O " 0. 2-Met hyl sul fonyl et hani m dam de (172

LQ%&MW}%@%@& Retetion Jame 2(8248lethpd: Mopgor Acid
NMREBbécARS ' Jso W8 St 5 et an
NMREPLALE T LotRa2 M s Gt 2T i ras om
d), Rer$ -Clo’i) 6, a8 9B I( L ed), 8d101i11d] &t hyl et her and the

solid collected by filtration and dried to yield the

desired product as a white solid, (294 ng). LCMS
ExaRpid 1041 M+ 205, Retention Tinme 0.43, Method

Monitor early 2-Methyl sul fonyl et hani m dam de O NH2

S-[2-(Metigiswifory Invethyhre sok ploolid-dodipRinkidin-g-y| LU Sndole
100.0 mmol ) was stirred in ethanol and the m xture

cool ed on ice. Hydrogen chloridg ¢ was bubbl ed
through the mixture ard fhhe so gradual |y
di ssol ved. After sat urLaJ/iN ol vent with hydrogen

chl oride the solution vvastirred at roomtenperature

overni ght. The mxture wag ¢liluted with ether and the
white 15 precipitate colle&ted by filtration and
dried. The solid imidoyletffer was stirred in ethanol

1§ 200 g AR 49 O, DTS

motfphplid8(3hwl) wereThvatediin b urierowase exane at 1HC€dot ) Ralufes. The

vol ung and . . . .
reaction solution was purified using reverse phase preparative HPLC (basic conditions) to
afford the title compound, (35 mg).
LCMS Spectrum: MH+ 373, Retention Time 1.38, Method: Monitor Acid
NMR Spectrum: 'H NMR (300.132 MHz, DMSO) 63.17 (3H, s), 3.73 (8H, s), 4.52 (2H,
5),6.54 (1H, dd),7.28 (1H, s),7.41 (1H, m),7.48 (1H, d),7.95 (1H, dd),8.44 (1H, s),11.27
(1H, s)

The starting material 5-[6-chloro-2-(methylsulfonylmethyl)pyrimidin-4-yl]-1H-indole

was prepared as follows:
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the solid collected by filtration and dried to yield
the desired product as a white solid, (15.35 g). 20
wORM78p81 rum ' H NVR (300.132 MHz, D20) 63. 30P¢BEB2®)y/000037
4.69 (2H, s) Exanple 105: 5- _ o
[ 4- (Methyl sul fonyl met hyl ) - 6- 17 phol i n-4-yl - pyri m di n- 2
-yl] -1H benzoimdazole (0) N\SO\ NONj N> N H
WO 2007/ 080382 PCT/ GB2007/ 000037 -149
5- [f>r¢lnler¢~r9+(n{ezh3[1§uﬂfqmmnmyl)pysnhﬂmnwliﬂﬂmdol@ mor phol i n
-4-yl -pyrimdin-2- _
yl ] benzoi m dazol - 1- yl ] met hoxy] ]silane (53 ny,
0.11 nmol) and 2M aqueous hy hloric acid (3 nL) in
et hanol, were heated inCla m ve reactor at 100C
for 10 mnutes. The reacyign was then evaporated to a
white solid which was pubéjied by reverse 5 phase
preparative HPLC (basic cgnditions) to yield the title
compound as white solid (7 ng). LCVS Spectrum M

4 62Bitnl L oS ey NEL ARE MR 8,98 w51 IR S boronic
aci8 (YBmE8034 )mold,. 2M a(@ddus s@chum@aﬁ)'énété Holuﬁbn (17m@ 2( él(_)l
dicplpypBric ot o Shined Pl 6] 46 e and 18% DM in 7:5:2
dlntléthd?&EﬂMhe [N%teE etahdr( ﬂWvétlél Pﬁ%ﬁrﬁ?ﬁo%a@%%ctﬁp% 100°C for

yr i mdin-2- y?] benzor m azo
10 gﬂm}tpq ;3 t@aqgom/agxtpree\pwlmdtltameﬂ betven ethyTadamate ity vater. The
or mﬁ (§ 109r v{?fs' dé{gngl 8t h- zilsglljille%gl%)éluﬂ;ete h%( ftgrec? anrrc]l concentrated in vacuo to
y1e1d the aesmumod%bahd asa/bdlérgieeﬂgﬁﬁxetmllﬂlg)SI lane (ON) N

LCMS Spectrum: MH+ 322, Retention Time 2.08, Method: Monitor Acid

4,6-Dichloro-2-(methylsulfonylmethyl)pyrimidine

CIWCI

N 2N

o J

-8
(e}

2-(Methylsulfonylmethyl)pyrimidine-4,6-diol (2.1 g, 5.0 mmol) and phosphorous
oxychloride (20 mL) were heated at reflux for 4 hours. The resultant solution was
concentrated in vacuo and azeotroped with toluene. The residue was partitioned between
dichloromethane and ice cold water. The organic solution was dried by filtering through a
PTYE frit then concentrated in vacuo. The residue was purified by flash chromatography
on silica gel, eluting with hexane:ethyl acetate to yield the desired product as a white solid,
87 mg

LCMS Spectrum: MH+ 241, Retention Time 1.75, Method: Monitor Early

NMR Spectrum: 'H NMR (300.132 MHz, CDCLy) 83.19 (3H, s), 4.56 (2H, 5), 7.43 (1H, 5)




15

20

Trimethyl -[2-[[5-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxaboro

an- 2-yl )benzoi m dazol - | - yl]nmethoxy]ethyl]silane (57
woreno708@82 mmol ), 2-chl oro-4- (net hyl sul f onyl met hgT/:B8607/000037

nor phol i n-4-yl -pyrimdine (44 ng, 0.15 mol), 2M

aqueous sodi um car bonat e sold#8on (1 20 ni),

di chl orobi s(tri phenyl phosphine) Palladium (11) (15 np)

and 18% di nethyl formanide in 7:3:2

- 2-(Methylnafoyiinathyl)patanidaterfioaiol( 3. 5 nml) were heated in

a mcrowave reactor at %$OC fqg13.5 m nutes. The

reacti on m xture was part bet ween
di chl or onet hane and wat er. organi ¢ sol uti on was
dried over nmagnesi um sul faQe filtered and
concentrated. The residue purified by
chromat ography on silica eluting 25 with ethyl acetate
2- Methyls&llfcﬁhyﬂdﬂ@arﬂmﬁiaﬁﬁde quﬂ'ﬁﬁigl NChoAEmA1)PHEUEIER | 'céu@ona(t@ gl 43 mg,
ecp trum 504, Retention Tine

L. Oé/élﬂlﬁala an%ﬁth}fé mamatf« (\l\mﬂzbwvrﬁcssu% andiEpieda aamm 08 hours.

Thf fea 21&1:1 ﬂngltlgr%%e{s rcghlég ﬁ‘hﬁi d%utgd yith.diefhy] ether and ﬁheyﬁoilg SRUsgted by
ﬁltmtldaamﬂ dried tpl jleldﬂzlhd‘ld)es;d]ed gtddyitiassi vlflﬁt’aﬁsoﬁd @y ~ NO

LCN?S Seecm M H 267 R deption. Himg| 0)43e Mrshar Manjtor eatlyret hy! -
Si I ane (1.42g,4.33 nmol) potassium acetate (849 ny,
8.66 nmol ), Bis(pinacol ato)di boron (1.32g, 5.20 mmol)

Z—Mﬁt@ylsulfonylethammldamlde

1,1 - Bi s(di phenyl phosphi no)f\;&ﬁocenedi chl or opal | adi um

(11) (71 nmg, 0.09 mmol) AP 4°* dioxane (25 nL) was
stirred at reflux under afd e at mosphere for 24

2 R SEART 0 T LS
codléd o @t d{)ﬂdiog\ﬁsihlm&}c%qﬁits Vil iguﬂﬂgdlﬂ].rowghl tﬁ? ng)\(t@i_‘l_e and the solid

ate | red an evaporate
eraf B oA O Shing B RS it s ceicicrivg thg soltion was
stirfddi¢ boe R lgd'e?atﬁl‘é o\(/!eﬁﬁgatt TR AEFhE Shs ‘aﬂ%g %@cﬁer AdRR Shite

green sol i LCVM5 Spectrum
preRpitatatco et b‘l;eﬁlzl:aﬁﬁl;l alhtbtllh@ﬁ Th&/bmild inridéydetter @hs stirred in ethanol

(206 nl[l@ an%r e%%ﬁo%?alt\}w d anol %1 ¥ m}dngtl I?‘r?n)%l]) walg %lddé(f nd tinlg mlngture

stirred at room temperature for 48 hours. The mixture was concentrated to half volume and

the solid collected by filtration and dried to yield the desired product as a white solid,
(15.35 9).
NMR Spectrum: 'H NMR (300.132 MHz, Dy0) 83.30 (3H, s), 4.69 (2H, s)

Example 105:

5-[4-(Methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-1H-benzoimidazole
o

f*@
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-Si A solution of 5-brono-benzimdazole (2.96 g, 15

mmol , CAS nunber 4887-88-1) in dinethyl formam de (15
workgo7messadded dropwi se to a suspensi on of 60%GCDABAGT/000037

hydride in oil (660 ng, 16.5 mol) in di et hyl

formani de (20 nmL) under an ifldPt atnosphere and 20

stirred for 30 mnutes. The reaction m xture was

cooled to OC and a solution of 2
Trimethytel2HY3-Bi-(npdthd sl fonyirae thyl) - 6eibrphb Hie-4¢2-pydicnidihe-5

Uil il B Dok Darkad 1 6501 aipaMeaaeens
hyfi@ychibBic RIS mIHNE ethBASHT Wark hadte il 5@%1%%99 P8y BQI(RP%: for 10

ice water with 'stirring and the product extracted i1n
migptes.| Theaeacsipe wanthepGo7p @803 82a REIE GBRDBITICDGGR Prified bt reverse

P PR R BB B BRSO AR S 7

mg@hr omat ogr aphed on silica eluting with 70% et hyl
acetate in hexane. Product fractions concentrated to

LCMS Spectynan: MEH6i7, Reteationbisnes). i ¥ethed:d¥lonitartdmeér s of

NYBSERh T NERSRI DS N BNy SR AR )41

s), BxEnHe s)L 0%4 (FH, d), 8.26 (1H, d), 8.30 (1H, s), 8.59 (1H, s), 12.60 (1H, s)
[ 4- (et hyl sul f onyl net hyl 3-6-rmrpho| I n-4-yl-pyrimdin-2
-yl] -1Hindole CJ N OIP N is | NXI1 ? NH 10

LT SR T A T

pysimidin-24/1] bemgoithidazolbly]methoxy] ethyl(] silane was prepared as follows:
copper (1)t hi ophene- 2-carboxyl ate (248 nmy, f 3 mol ),
pal l adiumtetrakis triphenyl phosphine (47 ng, 0.04

- K el D) 4 R TP
TR0 RS o) e B9 ool 4 STy rimidine2
yllbenzodnidazhkel-ypetleoxyletbydbmesed wit h nitrogen, seal ed

and heated in a mcrowave rgactor at 130 C for 15 45

m nutes. The reaction was Egyred into water and

extracted with ethyl acetatgy washed w th water,

brine and dried over magi%\um sul fate. The product
I

was further purified usé fever se phase preparative
HPLC to afford the titke CON{)?@IN\ 43 ny). LOMVB
Spectrum M+ 373, Retention . 60, Method:
Monitor Acid NMR S ep ctrum 1H NIVR (300. 132 VHz,
DVBO) 53.20 (d,3H), 3.75 (s, 8H), ¥.56 (s, 2H), 20
6.87 (s, 1H), 7.19 (t,1 H, 7.38 ¢d, | H), 7.44
(t,2H), 7.54 (d,1 H), 8.07 (dd, tsH), 11.36 (s,

o

Trimethyl-[2-[[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoimidazol-1 -
yllmethoxylethyl]silane (57 mg, 0.15 mmol), 2-chloro-4-(methylsulfonylmethyl)-6-
morpholin-4-yl-pyrimidine (44 mg, 0.15 mmol), 2M aqueous sodium carbonate solution (1
mL), dichlorobis(triphenylphosphine) Palladium (II) (15 mg) and 18% dimethyl
formamide in 7:3:2 dimethoxyethane:water:ethanol (3.5 mL) were heated in a microwave
reactor at 160°C for 3.5 minutes. The reaction mixture was partitioned between
dichloromethane and water. The organic solution was dried over magnesium sulfate,
filtered and concentrated. The residue was purified by chromatography on silica eluting
with ethyl acetate to yield the desired compound as a brown solid, (54 mg).

LCMS Spectrum: MH+ 504, Retention Time 2.10, Method: Monitor Acid
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I H? 3 -
[ 4- (Met hyl sul fonyl net hyl ) - 6- nor phol i n-4-yl -pyrimdin-2
WO 2007/08B82 7- di azabi cycl o[ 4. 3. 0] nona- 1, 3, 5, 8- t BCT/&BRA7/000037
shown bel ow was prepared in an anal ogous 25 nanner
usi ng -150-
5, 7-di azabi cycl o[ 4. 3. 0] nona- 1, 3, 5, 8-tetraen- 3-yl boroni
c acid and 4-[6- [(methylsul fonyl)methyl]
-2- (et hyl t hi o) pyri m di n- 4- yI] nmor phol i ne WD

2007/ P 2007 -152 Ex. _Structure_ NAME
Trp gﬁfﬁ% ﬁ4ég%g§g§ne4{)pqﬁ9% Zrdioxabepolan:gylpenzoimidazol-1-
yl]ﬁre[tﬂm(yl]/ahpmlwefonyl methyl)- 374.4 1.64 Zinc N

6- nor phol i n-4-yl -pyrimdin-2- acetate was 0 0 1' N'S

N' -1 1]-5,7- not added N H
di azabi cycl o[ 4. 3. O] nona- t/oothis 1,3,5,8-tetraene

reaction Exanple 108: 0B N

4-[ 4- (Met hyl sul fonyl net hyl ) - hol i n-4-yl -pyrimdin

-2-yl] aniline (0) N ON ~\ %s

2- Met hyl sul f anyl - 4- (et hyl sul f ongl net hyl ) - 6- nor phol i n-

4-yl -pyrimdin (1.00g, 3.3 mol),

4- am nophenyl boronic acid (904 ng, 6.60 mMmol),

Copper (1)t hi ophene-2- carboxyl ate (1.64 g, 8.58 mmol ),

r dded

2B bR S D g e A dogoD

pothbedura ysétarn (S4B mELY 66 ﬁﬁﬁleBﬁ(pM&cola b&dnandad %ai(ﬁﬂrﬂo'lb and
ﬁ)Eegur Upon cool i ng

wave reactor at 130 C for
LI 1%s@g%swlehpsmbmw@rrwm@hlpmoana,dam@rawa e 09 mmol) in 1,4
tei 0 on_a
SRR, BT S R A 2o
mll@tﬁl"e WH ¢omcetatel, anﬁQBeBremgi)le ta%ﬁuﬁmeeﬂlylmtawthdﬁﬂ&r&{l The filtrate

Ret ntlo Ti.me 43, Method: Mopitor Acid
waSHE h BHIE ke S o 1) Sl Moy, The resid

Wa% glgbmaa;to%r ell %i(ilsﬂifa eluﬁng 3v1th(e¥1§rl aé%}ilte% ?161({ thEdesided c%m%%und as
a pale green solid, (l 45 g).

LCMS Spectrum: MH+ 375, Retention Time 2.76, Method: Monitor Acid

2-[(5-Bromobenzoimidazol-1-yl)methoxy]ethyl-trimethyl-silane

A solution of 5-bromo-benzimidazole (2.96 g, 15 mmol, CAS number 4887-88-1) in
dimethy] formamide (15 mL) was added dropwise to a suspension of 60% sodium hydride
in 0il (660 mg, 16.5 mmol) in dimethyl formamide (20 mL) under an inert atmosphere and
stirred for 30 minutes. The reaction mixture was cooled to 0°C and a solution of 2-
(trimethylsilyl)ethoxymethyl chloride (2.74g, 16.5 mmol) in dimethyl formamide (15 mL)
was added dropwise and the mixture stirred at room temperature for 18 hours. The reaction

mixture was poured into ice water with stirring and the product extracted into ethyl acetate.
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15 WD 2007/ 080382 PCT/ GB2007/ 000037 -153- Exanple

109:
wQ2¢oziBd3szlol - 5-yl ) - 6- nor phol i n-4-yl - pyri m di nePAF/GRR1HGX00037

ylic acid CNJ N I /I NCOZH N H Methyl

2- chl or 0- 6- nor phol i n- 4-yl - py4l8kdi di ne- 4- car boxyl at e

(10.0 g, 38.91 mmol CAS 5 nunber 107973-01-3),

1Hi ndol - 5-yl boronic acid (9.7 g, 60.31 nmml),
Thdordahisrsohitvfitwaisphied phahosgiesing) pdtteaditensd ahd ):or(c%%%at%d_. The

ar ate 2M i n_wat er

res%%%%w{? Bt%m%ﬂé’la?% RS C 46 Wih 40%ethyA aestate o hexape. Product
frabtRAR cBhd heatesR1bW oft WHiEH
S g, 4 S AN o i
Comm@pmkél&ﬁg)taken to pkhz with 2N HCI stirred for 30

tes_an d . Thls
—dﬁriéa@iwﬁrﬁﬁ 228, Regbope et S tnod MomBastng, (17
LCVMS Spectrum M+ 325, Retention Tinme 1.23,
l\/let hod: Monitor Acid NWR spectrum H NVR (300. 132 MHz,

Exgmmply 10§3. 70 - 3.83 (8H, ), 6.56 - .57 (1
4 [?){tlt“'gﬁ%ﬁﬁs?y%&ﬁﬁ 67 g?’gﬁﬁ@*@-yz 115' “q%'fil ffandie”
110:

[2-(1H I ndol -5-yl) - 6- rmrphoflﬂ 4-yl -pyrimdin-4-yl]
methanol ¢cJ NHO I NH

2- (1 H1ndol - 5-yl) - 6- nor phwl ¢ -yl - pyri m di ne- 4- car box
ylic acid (14.0 g, 38.89s. N 20 THE (600 nL) was
treated with lithium alum nium ride (1.OMin
tetrahydrofuran) (117 i, 116\6 nmmol) at 0 C and
stirred. After 5h the mixture Wwa¥'treated with water

w3 DA R BRI (S50
mnmL), iratode-4 thoranedadid (143 Smgyi InLinasol), Ehﬁpeﬂ)ﬂ};ﬁﬂph@eﬂiéﬁboxylate (248
mg, Y 3RS Igallggﬁtr} t@z‘erallrg%riipqt%gylphosphine (47 mg, 0.04 mmol), zinc acetate
(175 mg, 1.1 mmol) and 1,4-dioxane added (5 mL) were added to a microwave vessel. The
system was degassed with nitrogen, sealed and heated in a microwave reactor at 130° C for
45 minutes. The reaction was poured into water and extracted with ethyl acetate, washed
with water, brine and dried over magnesium sulfate. The product was further purified using
reverse phase preparative HPLC to afford the title compound, (43 mg).

LCMS Spectrum: MH+ 373, Retention Time 2.60, Method: Monitor Acid

NMR Spectrum: 'H NMR (300.132 MHz, DMSO) 83.20 (d,3H), 3.75 (s, 8H), 4.56 (s, 2H),
6.87 (s, 1H), 7.19 (t,1H), 7.38 (d,1H), 7.44 (1,2H), 7.54 (d,1H), 8.07 (dd, 1H), 11.36 (s,
1H)?

3-[4-(Methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-y1]-5,7-
diazabicyclo[4.3.0]nona-1,3,5,8-tetraecne shown below was prepared in an analogous
manner using 5,7-diazabicyclo[4.3.0]nona-1,3,5,8-tetraen-3-ylboronic acid and 4-f6-

[(methylsulfonyl)methyl]-2-(methylthio)pyrimidin-4-ylJmorpholine
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WD 2007/ 080382 PCT/ GB2007/ 000037 -154 was purified by
SCX chromat ography to give crude product. The foam was
woorosws2 by MPLC [ 35-90% et hyl acet at e: i SO- hBXEG82007000037
give the title conmpound, (5.58 g). LCMS Spectrum M+
310, Retention Time 1.03, Meil#3d: Monitor Acid NWVR
spectrum 1H NWVR (300. 132 MHz, DVBO) 83.73 - 3.82 (8H,
m, 4.54 (2H d), 5.44 5 (1H t), 6.57 - 6.61 (1H,
E@" 6. 75"@1&“35) ’ 7.41 - 7NAME’1H’ n) ’ ECMS mntd))l’ Notes
8.20 - 8.24 (1H |m, 8.66 (1H s), 11.24 (1H _s).
Exappl e 111: 5- MH+|  Time
[ 4- Mor phol i n- 4-yl -|6- (mor phol i n- 4-yl net hyl)pyrlglil%n-z-
yl]l-1Hindole CNJ NN NN H(N 10
102-( 1H- | g@j)l - 5- y| ) B-44(bletitytsul fondmethryib)y r |3m4du n- 4:641 ] nEihc

hanpl nmg, 0.32 nmmo fro exanpl.g 110)

susperaﬁe Sin di chlgﬂ’&?@fﬁﬂg’n‘eypﬁyrﬁ@)‘{mﬁd treated W,thacetatewas
met har | ghharjde (0.038 ni, 0.48 nmol) and
trigethylam N O@g L, 0.48 nmol). THe nilxture vvansowdded

stirred overni ght énazlabtlctyeto[tﬂ B&dnand- wi t f mor ghol i ne (th this

nmL)| and again sti r % over ni ght. Thg sol yti on wag .

evapor at ed and pur e ¥t epar ati ve |HPLC|[ 5- 95% [eaction
MeCN: water] to give the t|tIe conpound, (10 ng). LCNVS
Spectrum M+ 379, Retention Tine 1.03, Mthod:

Expomile 08:Aci d NVR spectrum 1H NVR (300. 132 MHz, DMVSO)

4 9c 379 {8
oyt Db e -3 b ifl o
(1H, d), 7.38 - 7.42 (1H _2Q m), 7.46 (1H d), 8.20

(1H, d), 8.68 (1H s).. WO Eo 7/ 080382

PCT/ GB2007/ 000037 - 155- Ewple 112: N [
k

[2- (1H-indol - 5-yl)-6-norghefin- 4-yl -pyri midin-4-yl]
met hyl] -1-(4- net hoxybh anam ne

NH,
2-Methylsulfanyl-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine (1.00g, 3.3
mmol), 4-aminophenylboronic acid (904 mg, 6.60 mmol), Copper(I)thiophene-2-
carboxylate (1.64 g, 8.58 mmol), Pd(PPhs)s (153 mg, 0.04 equiv., 0.13 mmol) were added
to a microwave vessel and 1, 4-Dioxane (20 mL) added. The system was degassed with N,
sealed and heated in a microwave reactor at 130° C for 1 hour. Upon cooling the reaction
was poured into water and the resulting precipitate was collected by filtation and dried
under vacuum to afford the title compound as an off-white solid. (988 mg)

LCMS Spectrum: MH+ 349.41, Retention Time 1.43, Method: Monitor Acid
NMR Spectrum: 'H NMR (300.132 MHz, DMSO) §3.20 (3H, s), 3.61 - 3.83 (8H, m), 4.43
(2H, s), 5.57 (1H, s), 6.60 (2H, d), 6.70 (1H, s), 8.04 (2H, d)
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(NN ANN HN NN HS5 To a solution of
5-[ 4- (et hyl sul f onyl oxynet hyl ) - 6- nor phol i n-4-yl -pyrim
wa@lev7/880383 - 1H- indole in DCM (4 niL, assumed t oPCDGBA0M000037
50 ng of material) was added a solution of 4-
met hoxybenzyl am ne (28 ng) ad&3bl PEA (0.040 nlL) in DCM
(2 nmL) added to it. The reaction stirred at room
tenperature overnight then NWP (1 nL) added and the
Eﬂmﬂﬂhlemnved in vacuo. DIPEA (0.030 nL) and a couple
tals of tassjumiodide were i o added and the
ﬁf&fmﬁ ~Sridlf wlmognrﬁ-ﬂrw@mwwsbowcmub for 10
m nutes. The m xture was evapgrated, |oaded onto an
SCX-2 colum, the col um washpd wi th net hanol and
then the product eluted with annDnia i n nmet hanol .
The fractions were concentrat vacuo and the
residue purified by pr L l Cld) to give the
desired conpound as a <F§E§§9L 15 LCVS
Spectrum M+ 430, Rete n Tlne 1. 40 Met hod:
Moni tor Acid NWMR spectrun1H NVR (400. 132 MHz, DMSO)
M&Byl 24cl{l8dd-6-s)orphdlingt- {/Blbj{rlrsi)dme44 tabo:Bihte $)0. O g43 291 fndkd] CAS

nu;a%?gf PQ]?%%)JI% ]?JQ{-de(BO‘&l‘-)S—y or@mc(aﬂq (79 7253 6{)731 §H7 3)1
dlc%lcg3b1@(1r1ﬂen%hosp§m%§pa(lﬂiﬁimrggp e(g 1¥2(9é 'fhm%?) afd sdd1im carbonate

| ow ng rrpoun I'n an anal ogous
(2¥as wagan, L mb) lnl"ﬂES‘VaWBpm dmeehoxammanm Water: &hamtdt(w Be) (320 mL)

we%@/E ed(cllg\i/5 aﬁg%)%v%ﬁ gﬂyll% cﬁg’ %2@6 PTJ%HEQ p\n?eé e co?rlbn{ed batches
we&é Qvaﬂoéfdtddnfil%n frpHi32 Githeeticngtiakd fN 30Minulds land a solid was

in-4-yl- reflux for 4 NHyrlmd|n4 ours WO

ﬁl‘fwdnf@ dbzovaspord apemight eb6Y'E 7o giveshe tifle compound, (17 g).
LCTRSE I@%Ec}tﬁf‘fﬁ IMHQ %g,eRéthlljlqu\Tl% 1.23, Method: Monitor Acid

NMR spectrum 'H NMR (300.132 MHz, DMSO) §3.70 - 3.83 (81, m), 6.56 - 6.57 (1H,
m), 7.18 (1H, s), 7.39 - 7.40 (1H, m), 7.45 (1H, d), 8.22 - 8.25 (1H, m), 8.70 (1H, s), 11.24
(1H, s).

Example 110:

[2-(1H-Indol-5-yl)-6-morpholin-4-yl-pyrimidin-4-yljmethanol

O

2~(1H-Indol-5-yl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid (14.0 g, 38.89 mmol) in
THF (600 mL) was treated with lithium aluminium hydride (1.0M in tetrahydrofuran) (117
mL, 116.67 mmol) at 0 °C and stirred. After 5h the mixture was treated with water (4.43

mL), then 15% NaOH (4.43 mL), then water (13.30 mL) and the mixture diluted with ethyl

acetate (200 mL) and stirred for 35 minutes. The organics were evaporated and the residue



the overnight stirring Exanple 113: NWR spectrum | H

NVR (400.132 MHz, DVMSO) 53.74 (8H, s), 4.19 (2H, s),
wa2@4/08@82 s), 6.55 (1H, d), 6.75 (1H, s), 7.4RCT/GB2007/000037

t), 7.46 (1H, d), 7.55 (2H, d), 7.59 (2H, d), 8.27

(1H, d), 8.74 (1H, dd), 9.4515%H, bs) 5 The

preparati on of

5-[ 4- (et hyl sul f onyl oxynet hyl ) - 6- nor phol i n-4-yl - pyrim
wadipprifieg by SCKH-liromatograpby tesive cheld phetuotvThE foam was purified by

MG eRge AR b e ieepmmonug (38 25, o

LONIS Qe drurdOviH+ 310, Retention Time 1.03, Method: Monitor Acid
[ 2- (1F- T ndol - 5-yl §-6-nor phol i n-4-yl-pyrim di n-4-y1] met

NM&&Ectﬁ@MMHr{&IOQ.BZ&M}% anRe) §073135.821(§H) m),[ACM (281, d), 5.44
tirred at ro tenperature_an
(L s Sok 61 m L TorTBe S (5 06, RilaBa7 b 820 - 824
1HNG) ree@etiron) Wao4giir sed for 1 hour, extra DCM (5 ni)
( and) vvat(:ar ()3 m.) %addgd. The organi ¢ phase was
separated, extra DCM (5 nlL) added then the 15 organics
Evvasriei i(/:\:/ith brine (5 nL), dried (Na2SO4) and filtered.
Y 5 tion was assuned to have been quantitative
5- A0V ol PiRo lH-¥ WG S iR Hh 6in WLy sk oY 1P r ki iRD-34] - MPLild@&le W t h
[gddi tilmc;%al 5&(\5/]5(( asgumsd t}g gol%’t%?ﬁ a tot-gll of l250errg
of material). This materi al sed wthout further
purification or characterisati\Qn. W 2007/ 080382
PCT/ GB2007/ 000037 -157- Exan'pl)im: 5- [4-

[ (2- Met hyl pyri di n-3-yl ) oxymet ByN - 6- nor phol i n- 4-yl - pyr
imdin-2-yl] -1Hindol ey
N N
H
)

I NI V' XN NNH
[2-(1H-Indol-5-y1)-6-morpholin-4-yl-pyrimidin-4-yljmethanol (100 mg, 0.32 mmol, from

example 110) was suspended in dichloromethane (2 mL) and treated with methane
sulfonylchloride (0.038 mL, 0.48 mmol) and triethylamine (0.068 mL, 0.48 mmol). The
mixture was stirred overnight and then treated with morpholine (1 mL) and again stirred
overnight. The solution was evaporated and purified by preparative HPLC [5-95%
MeCN:water] to give the title compound, (10 mg).

LCMS Spectrum: MH+ 379, Retention Time 1.03, Method: Monitor Acid

NMR spectrum |H NMR (300.132 MHz, DMSO) §3.32 - 3.41 (4H, m), 3.69 - 3.79 (8H,
m), 3.86 - 3.94 (4H, m), 4.35 (2H, s), 6.52 - 6.57 (1H, m), 6.78 (1H, d), 7.38 - 7.42 (1H,
m), 7.46 (1H, d), 8.20 (1H, d), 8.68 (1H, s).
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To a stirred sol ution of

[2- (1H I ndol -5-yl)-6-norpholin-4-yl-pyrimdin-4-yl]net
whanos®Bdsy f rom exanpl e 110, 40.6 ng, 0.13 nmol PCEGH2007/000037

triethylamne (0.027 nL, 0.195 mml) in DCM (5 nL) at

room tenperature was added ndffanesul f onyl chloride

(0.015 nm., 0.195 mol) dropwi se. The reacti on was

then stirred for 1 hour, and then diluted with DCM (5
Exatnple dshed with water (5 nL), brine (5 nL), dried

dfiltered, evaporated to give the
N-ﬁ?ﬁﬁﬁ@e@?ﬂb -nmregﬂm-ﬁzyﬂ-varﬂr%dln- 4-yljmethyI]-1-(4-
me’ih&h@?ﬂm‘éﬁ felBhdyipyridine (22 ng, 0.19 mol) 10 in
DMF (2 ? was added to sodium hydride (8 ng of 60%

di spersion in oil, O 19 mmlt stirred in DVF (1 L)
at roomterrperatureo er s ]rlng for 5 mnutes, the
nmesylate (50 ng, 0.1 s added in DCM (4 L),
then stirring was cont d t N oom tenperature
overni ght. Solvent was ré =i uo, then water
was added (10 nL), and the aque gXt ract ed into
ethyl acetate (2 x 20 mL 1 x 10 niL) and DCM(lO m) .
The, 15 ¢ ned or c extract was washed w th wat
To g ShPn SR a- Br a8 ey oipr B OV SR il TR ¥ LI
dot 9'[7@1\@(4%13% @t @-colfdfh S5 M ]
in on a | Qg | ol ut e s@cloca ﬁf ggf%&{eﬁhte ?EMEWOM

metimﬁbm{ykanm €8 rgg)ﬁelddDI\RElAt ©.03161 ) (HZ2CRER. mL)@\zﬁed to it. The

oo 1 PP RSB U R ARV, L 3nL AAGASS iy DCM
ren@Sed 81 Ohicid. Bl-PE&;% 030 mL3 aﬁ@a Q%le 8? @1y§al%5)f ﬁgﬁs&%ﬁlqocﬁ& were

1H, d 1H, " s)
adcteli}a,ndgtl}e mmt)qm: heateqd i utjg mlcxowgve( 1eREtor af) 1 OO& @@ 1(01m1ﬁ,uted) The mixture

S 5 sbiv bt aadlotr ool s Sfub eV ethanol and

theﬁ-tlﬁedfptbﬂ/b(tth:dmyd‘rﬁith)ﬂ\l) armomia phelethandt: YiftreMactidhshvére SoNdehtrated in
1H—|adole IN.N_. H To_a stirred solution of

vaqug apq {the regigiie Buryﬁfad B prep B HGHG troied) Yo ekyp thedegived epnypquidias a
sol @ImgS (fromexanple 110, 47 ng, 0.15 nmol) and

triethylamne (0.031 nL, 0.225 mmol) in DCM (5 ni) at
MNAH tr48 Oyi&aeladm&iinweltéh}a Mthidd: Mgﬂltoc Acat i de

o RS Fop TNz h 3 2 R 5 At P8 2t o)

42T, yas.58d1Mi d)he B e, §,57 03-0211, ki &1 (1 :
?GI\IaZS%5 agd fl)fterk Sgn eg/a o?ate (5{@))7:45]'(1'%@) 747 (1H,
s), ﬁﬁ&%Hné)s@zit(éH dhi 87045t DeP3d(HSa)ved in MON (1
inL) and added to a 10 sol ution of sodi um nethoxi de
(26 mg, 0.46 mmol) in nethanol (3 nmL) at room

The following compound was prepared in an analogous fashion using the appropriate

A
% £
()

ol\

amine

Ex. Structure NAME LCMS |Retention| Notes
MH+ | Time
(min)
113 1-(4-Chlorophenyl)-N- 434 1.50  |Additional

Q f [[2-(1 H-indol-5-y1)-6- heating at
)\©:§ morpholin-4-yl- reflux for 4

pyrimidin-4- hours
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tenperature and stirred for 30hrs. Sol vent was renoved

in vacuo and the crude material was purified on a
wa@do7os03gel col um, eluted with 25% et hyl acetBCEGBR007/000037

DCMto give the title conmpound as a solid (27 ny).

LCMS Spectrum M+ 325, RetedSbon Tine 2.01, Method:

Moni tor Base 15 NMR spectrum 1H NVR (300. 13 Mz,

DMSO d6) 63.43 (3H, s), 3.72 (8H, s), 4.42 (2H, s),

6.%4 (1H s), 6.62 (1lp]mshyljhethéndrbide t), 7.2 (IH following
8.14 - 8.18 (1H, M, 8.60 (1H s),| 11.20 (1H, s)h
: the
4- (2- Fui yl met hyl sull f onyl et hyl ) - 6- npr phol || n- 4-yl - .
idin-2-yl]-1Hindje CD NO .O* N OIS NN pernight
Tola stirred sol ution of stirring

Lﬁnyl et hyl ). 6-1n rnhnl Ln-4- V| nv

rlnldln 2- yl]-1Hindole (47 ng,) in d|oxane/nethano

Exapl-1 33: NVR) spRb i %NJ@I{(Q{%@@HQ’ @}%%Méﬁy 8¢ 74 (SH. 8. 419 (2H,

3-chl oroper benzoi ¢ aci

s), irpdedHas)e by SHYH] &), §FGi(LH) INT.200IH,GRTIB(1H, d), 7.55 (2H d), 7.59

/ Q0 9. h ide solution (0.180 ni,
CE RS B A e Bhbebs “Turther o
chl oroperbenzoic acid (17 ng, O. 07 nmol ) was added,
washed in with a little nethanol (<0.2 nl) follomed
ThP ﬁﬁ%@aﬁaa% P{S4-(miethadenlomy togaime ttiyd)e6-swi nphio in-4¢ - |y m idin-2-y1]-
T eaction was stirred for a further 40
lf%n%leéga@cﬁbedﬁog ed onto an SCX-3 5 col um
(pre-treated with 30 nL nethanol). The col unm was

ed throu h wwth methanol (30 nmL), then product

St Mgyt mashy G mArmia: 4-¥il-prtimwidior2-y Helh invtsle
(60 mL). Evaporation gave arown gumthat was
purified by prep HPLC to give the product as a
col ourless solid (15 ng, . LCVS Spectrum M+ 439,
Retention Tinme 2.28, thho \@bnltor Acid 10 The
fol | om ng conmpounds MQYQ)p lephr ed |n an anal ogous
fashion fromthe apprg blat Ex Structure
NAME LCMS Retention Notes

[2-(IH-Indol-5-yl)-6-morpho1in—4-yl-pyrimidin—4-yl]methanol (200mg) and triethylamine
(0.135 mL) in DCM (5 mL) was stirred at room temperature and methanesulfonyl chloride
(0.075 mL) added dropwise. The reaction was stirred for 1 hour, extra DCM (S mL) and
water (5 mL) added. The organic phase was separated, extra DCM (5 mL) added then the
organics washed with brine (5 mL), dried (Na,SO,) and filtered. The reaction was assumed
to have been quantitative and the mixture was diluted to 20 mL total volume with
additional DCM (assumed to contain a total of 250 mg of material). This material was used

without further purification or characterisation.



20

M+ Time (mn) 117 (o) 5-[4- (Basic) 1.99 N
(Ethyl sul fonyl methyl)-6- 387 .0 1 ~S N1\
wW@e@hosisz2 4-yl -pyrimdin- s N\ H 2-yl]-1H i ndoP€T/GBS007/000037
(0) 5-[4-[(4- 465 1.67 " ethoxyphenyl)sulfonyl m
0,..01 _NN OI,s ethyl] -6é5%erpholin-4-yl "
yrimdin-2-yl]-1Hindole 119 o 5-[4- Mrpholin-4-yl-6-
(Basic) 2.16 " (propan-2- 401 O,O0'N SN
Exagple dhd:l met hyl )pyrimidi N H -2-yl]-1Hindole 120 (0)

-1 4- -2- ((Basi 2.35 " lsulfonyl methyl)-6- 415
5Bt B rinioniony ineivibgmonphblio-Jy-nyrimidin-21]-1Hoindole

-yl]-1Hindol e WO 2007/ 080382 PCT/ GB2007/ 000037 -160

121 O 5-[4-[(2-Chloro-4-flugroj (Basic) 2.55 N

phenyl ) sul fonyl methyl]-6- 48%°0111, 'N S N

nor phol i n-4-yl - pyri m di n- Fl n2-Yyl]-1Hindol e

(@] P
B N 3

o~

N
N H

To a stirred solution of [2-(1H-Indol-5 -yl)-6-morpholin-4-yl-pyrimidin-4-yljmethanol
(from example 110, 40.6 mg, 0.13 mmol) and triethylamine (0.027 mL, 0.195 mmol) in
DCM (5 mL) at room temperature was added methanesulfonyl chloride (0.015 mL, 0.195
mmol) dropwise. The reaction was then stirred for 1 hour, and then diluted with DCM (5
mL), washed with water (5 mL), brine (5 mL), dried (Na,SO,) and filtered, and evaporated
to give the crude mesylate. A solution of 3-hydroxy-2-methylpyridine (22 mg, 0.19 mmol)
in DMF (2 mL) was added to sodium hydride (8 mg of 60% dispersion in oil, 0.19 mmol)
stitred in DMF (1 mL) at room temperature. After stirring for 5 minutes, the mesylate (50
mg, 0.13 mmol) was added in DCM (4 mL), then stirring was continued at room
temperature overnight. Solvent was removed in vacuo, then water was added (10 mL), and
the aqueous extracted into ethyl acetate (2 x 20 mL 1 x 10 mL) and DCM (10 mL). The
combined organic extract was washed with water (5 mL) and brine (5 mL), dried (MgSO0y)
and evaporated to give a gummy solid. The crude material was purified on a 10g Isolute
silica gel column, eluted with 2% methanol/DCM to give a white solid (22 mg).

LCMS Spectrum: MH+ 402, Retention Time 1.01, Method: Monitor Acid

NMR spectrum 'H NMR(400.132 MHz, DMSO) 63.28 or 3.31 (3H, s), 3.73 (8H, 5), 5.15
(2H, 5), 6.55 (1H, d), 6.75 (1H, s), 7.19 - 7.22 (1H, m), 7.38 (1H, 1), 7.44 (1H, d), 7.45 (1H,
d), 8.05 (1H, d), 8.18 (1H, d), 8.63 (1H, d), 11.22 (1H, s)
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The starting materi al

5-[14-(2-furyl met hyl sul f anyl net hyl ) - 6- nor phol i n-4-yl - py
WO ovi78a382 2-yl ] - 1H i ndol e was prepared as fol | B#IBGB2®7/000037

[4-(2-Furyl methyl sul fanyl m et hyl)-6-m

or pholin-4-yl-pyrimdin-2-ylJ1581Hindole CJ N 'N O

al S1 NN H Sodiumethoxide (18 ng, 0.26 mmol) was

added to a stirred solution of furfuryl nercaptan (30
ExaepplO1P% mmol ) in acetonitrile (4 nL) at room

eqgperature in an MPS tube under 10 nitrogen. After
S- LAl Vs horactasy Drtr PAgpholins iy Py midin-2-yll- LA tndole

5-[4- (et hyl sul f onyl oxynet hyl ) - 6-

nmor phol i n-4-yl -pyrimdin-2 yD] -1H i ndol e (from exanpl e

112, 60 ng, 0.15 mmol) in ~aCetonitrile (1 nmL) was

added and the reaction was n stirred at RT for

65hrs. The reaction rri/@;t e Jwas t henl oaded onto an

SCX-3 col umm (pre-treated w'th met hanol ). The

col um was washed w th net hano m) to elute

non-basic material, 15 before eluting with 10% 7N

Toaratiorei tao]iutioliref: [_ri’z(rlH—inﬂohﬂymgigrﬁ}ﬁ?nm[%l@ﬁgﬂiﬁﬁ{-ﬂyﬁm%ol
ave e u | de S a um . ectrum

(IR FampleciDi S > pret) SR Ao (.61 1Bhsd 22 Hanoh in

DC?\Q'(B QNG r i | hﬁ:g?agg% Was REERAREM ah dluRBy? AR1oRA8YS 017 mL, 0.225

ashi on .f rom 56-
mniohp threpindsgl Thaseactionmedstiien stradoiop h hbim) add then @lticdiviliibeM S

ooyt R LT Sea, e e sppr e
o JieuEghs DR M S5 8tk 0Ly O e
solnfion o odBIm methoyride 696 mgi Bi46-mmpl) in methanol (3 mL) at room
temperature and stirred for 30hrs. Solvent was removed in vacuo and the crude material
was purified on a silica gel column, eluted with 25% ethyl acetate in DCM to give the title
compound as a solid (27 mg).

LCMS Spectrum: MH+ 325, Retention Time 2.01, Method: Monitor Base

NMR spectrum 'H NMR (300.13 MHz, DMSO-de) 63.43 (3H, s), 3.72 (8H, s), 4.42 (2H,

8), 6.54 (1H, s), 6.62 (1H, 5), 7.37 (1H, 1), 7.42 (1H, d), 8.14 - 8.18 (11, m), 8.60 (1H, s),

11.20 (1H, 5)

Example 116:
5-[4-(2-Furylmethylsulfonylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-1 H-indole
o

)
o8 N/)\©\/\>
N
H
To a stirred solution of 5-[4-(2-furylmethylsulfanylmethyl)-6-morpholin-4-yl-pyrimidin-2-

yl]-1H-indole (47 mg,) in dioxane/methanol (3 mL/0.5 mL) at room temperature was
added 3-chloroperbenzoic acid (43 mg, 0.17 mmol), followed immediately by IN sodium



H 2-yl]-1Hindole 5-[4-[(4- (Basic) 2.66 Used 0.15

(O ethoxyphenyl)sul fanyl m 433 nnnol thiol NS N
w@edyi$0362 nor phol i n-4-yl- and 0.13 C N N PCT/GB2007/000037

yrimdin-2-yl]-1Hindole mol H nesylate o

5-[ 4- Mor phol i n-4-yl -6- (Basidf92.62 N (propan-2- 369

"N N Isulfanylnethyl)pyrimdi NH-2-yl]-1Hindole

é@g 5-[4-(Butan-2- (Basic) 2.77 N Isulfanyl nethyl)-6-
hyg@gide' snlugion (0.180 orlp Ad7inmmdD yAfrery2lirs 40 diimsted\ fidther 3-

bR a7 o) ShoSh Bt 8t & R o
(<@ ﬁaml followed ImB¥dib@lytytMEdfiunt Cc:l_lr_i‘;lé%% o@t}%@o%) mL, 0.07

-1H i ndol e WO 3’% 007/ 080382
mmqléz heprragiionevasatitred for a further 40 m1nutes then loaded onto an SCX 3

1
cof < PGS R bR R ol has Dol ot
mehhanol (30 mL), then product was eluted Wlth 10% 7N ammonia in methanol /methanol
(60 mL). Evaporation gave a brown gum that was purified by prep HPLC to give the
product as a colourless solid (15 mg, 55%).

LCMS Spectrum: MH+ 439, Retention Time 2.28, Method: Monitor Acid

The following compounds were prepared in an analogous fashion from the appropriate

sulfides.
Ex Structure NAME LCMS |Retention| Notes
MH+ Time
(min)
117 0 5-[4- (Basic)| 1.99
EN\J (Ethylsulfonylmethyl)-6- | 387
33(»11}\@\/\5 morpholin-4-yl-pyrimidin-
Y peyl]-1Htindole
118 o 5-[4-[(4- 465 1.67
EN\J Methoxyphenyl)sulfonylm
@383@“!\@3 ethyl]-6-morpholin-4-yl-
o i pyrimidin-2-yl]-1H-indole
119 0 5-[4-Morpholin-4-yl-6- | (Basic)| 2.16
[”\] (propan-2- 401
~‘§&¢)N\©:\\ ylsulfonylmethyl)pyrimidi
N h-2-yl]-1H-indole
120 o] 5-[4-(Butan-2- (Basic)| 2.35
] S/ELN ylsulfonylmethyl)-6- 415
S N/)\©:\\ morpholin-4-yl-pyrimidin-
o N Deyl]-1H-indole
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"N~s NI I \ NH5 The

[2-(1Hindol -5-yl)-6-norpholin-4-yl-pyrimdin-4-yl]net
whgdossd3snyl met hani m dam de 2,2, 2-trifl uor oacetT/GBawi7A00037

salt (0.080 g, 0.11 mol) in DMF (2 nL) was added to a

solution of 2-bronp-N, N-di nel6Byl - acet ami de (0. 11

mmol) in DMF (1 nl). This solution was treated with

sodi um hydroxide (35 mg, 0.87 mnol) in water (1 nl)

12inf shaken E r 1 hours-[4-[(BeCliolovefiuomas (B¥apdr abeg.
The residue s dissqlved in ethyl acetlate/ wgter/brine

(4/10 nL:2 pl:1 n) vﬁ’heﬁyg%%ﬁoémeélwlhﬁt &87r rli ng. The
ni c& r at - ud | ayer given
bt hel Ser pyl Bbpar diapfelin ARLAMARE EVCC ey

organi cs were evaporfayHdandofurified |by preparative

174

re—sul-fi-de—whi-ch—was—dissolved lin

LU "\ 2 v Yyrve—orcT

di oxane:water (3 nmL: 0.5 nL) and treated with

3-chl oroperbenzoic acid (0.056 g, 0.13 mmol) and

I medi at el y sodi um permanganate (0.027 g, 0.17 mmol).
Theisertinganatedahvia - figylmetbylsalfanydoretliyd)¥pan aitpliotinf40y1-py rimidin-

. our. The mxtyre was purified by SCX

2'@%@%’&%8&%@%“@6“&%#8%‘?{% title conpound, (9 ng).

LCMS Spectrum M+ 444, Retention Time 1.27, Method:

Moni tor Acid The foll ow ng conpounds were prepared in
S-[4r2day baethsIsuanylorethylb o oepholnidopyrimydip-2-Pi)-1 H-indole

6- mor phol i n-4-yl - pyrim di n-4-yl ] met hyl sul f anyl net hani

ni dam de 2,2,2-trif|uoroacsﬂic acid salt and the

appropriate al kyl hali de. 07/ 080382

PCT/ GB2007/ 000037 - Ex. ructure NAVE LCVS

Retention M+ Tine ‘g ny 13

a

' 3 (0
t hT adi a¥>o 1.5 *
3-yl ) nmet hyl sul fonyl nethyl]-6 N NIl oNS

5-[4-[(5-Chloro-1, 2, 4=

mor phol in-4-yl -pyrimdin-2-yl]- H 1H | ndol e 124 (0)
So8iufrleth®ighalsi g 4.8 mendilwas adde@tola SredNboMtRAUf fhfuryl mBreaptan

NIlnmeth Isulfon Inmeth 1 rimd NI Y YY)pY 00
(30 mg, 0.26 mmol) in acetonitrile (4 mL) at room temperature in an MPS tube under
nitrogen. After 70 minutes stirring, a solution of 5-[4-(methylsulfonyloxymethyl)-6-
morpholin-4-yl-pyrimidin-2-yl]-1H-indole (from example 112, 60 mg, 0.15 mmol) in
acetonitrile (1 mL) was added and the reaction was then stirred at RT for 65hrs. The
reaction mixture was thenloaded onto an SCX-3 column (pre-treated with 25 mL
methanol). The column was washed with methanol (25 mL) to elute non-basic material,
before eluting with 10% 7N ammonia in methanol / methanol (60 mL). Evaporation gave
the sulfide as a gum (47 mg).

LCMS Spectrum: MH+ 407, Retention Time 2.60, Method: Monitor Base

The following sulfides were prepared in an analogous fashion from 5-[4-
(methylsulfonyloxymethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-1 H-indole (from example
112) and the appropriate thiol.




Hin-2-yl]-1Hindole 125 () 3-[[2-(1H I ndol
-pyrimdin-4 ""

412 0.99 or phol i n- 4-vyl
waovwesosBs ul f onY1l] propanenitrile

2-[[2-(1H 1 ndol -5-yl)-6- 486 1.34

orpholin-4-yl-pyrimdin-4 " d6id 1

N

-5-yl)-
1!

6-

0 o "G
H 126 (BCT/GB2007/000037

nmet hyl sul fonYl]-1-no holin- I NO ] H -yl-ethanone 127
() 5-[4-1(3,5-dinethyl-1, 2-oxazol- 468 1.73 No _"
-yI ) mat hyl sul f onyhnet hyl ] 6 Pt ot~
U'r I' 1= 4'\(= n\IIIiIIIu]_II I 1 "L'”’“Q!—e
128 PRtz 1T 3| 2 (R‘ﬁl‘flﬁdm 3|5‘CMS ARstanton| N Botes
o /" orpholin-4-yl-pyrimdin-4 i "1 Npg+
1] met hYl sul fonY1]acet Y] pYrroli N|I H Time
di ne- 2- car boni tri I e 129 C (mm)
5= |_L|- IVUI |.JIIUIII| 4 6 \pyll\.u A—450 - NI S |
" rret[P]\;[I sul fonYrrﬁyT@t hY1) pYrimid N ,_(Basm) 2. 60
in-2 1Hi ndol(gﬂ?@u@ﬁg 14& CT4¢3827007/ 000037
-164 (0) 5-[4 im azoI-I- >3 0.93
~-$ N’ N morphohn -4-yl-pyrimidin-
i 2-yl]-1H-indole
. 5-[4-[(4- (Basic) 2.66  |[Used0.15
[Nj Methoxyphenyl)sulfanylm| 433 mmol thiol
. \/fiN ethyl]-6-morpholin-4-yl- and 0.13
N
~ OO )\CE{? pyrimidin-2-yl]-1H-indole mmol
mesylate
[O] : 5-[4-Morpholin-4-yl-6- (Basic) 2.62
\/f”\ (propan-2- 369
N
YS .IN/)\® ylsulfanylmethyl)pyrimidi
N n-2-yl]-1H-indole
[o] 5-[4-(Butan-2- (Basic) 2.77
vf’i ylsulfanylmethyl)-6- 383
s LN orohol: s
olin-4-yl- din-
/\r Nm P yl-pyrimidin:
H 2-yl}-1H-indole
[o] 5-[4-[(2-Chloro-4-fluoro- | (Basic) 2.89
\/ﬁN\ phenyl)sulfanylmethyl]-6-| 455
N
/@:S lN/)\©\/\> morpholin-4-yl-pyrimidin-
e ' Deyl}-1H-indole




10

15

20

" lethyl sul fonyhnethyl)-6 i " N O~\N‘NH _
nor Pholin-4-Yl-pYrimdin-2-YI]- NI L, " 1Hindole 131
W@ 20768342 [ (5-Etliyl-1H i m dazol -4- 467 1.04 PCT/GB2007/000037
1) met hyl sul fonyl methyl]-6 NO N~ NS LNHNI o
mor phol i n-4-yl -pyrimdin-2-y62-H / 1Hindole 132 ()
5-14-(2- 403 (M 0.83 " | uoroethyl sul fonyl nethyl)-6-
H I N o ~F norpholin-4-yl-pyrimdin-2-yl]- H1
Expmplel#2% 133 (' -[[2-(1HIndol -5-yl)-6- 517 1.52

I ' 8 NH 1 neth | sul fon
21 RO Shflo By by PR Son st gin o NS Eamy NN dimethyl-
acethfndd¢ 1H | ndol - 5-yl)-6- 426 1. 48 o ‘
orpholin-4-yl-pyrimdin-4- N
1] met hYl sul f onY1] but aneni tri l[f N H 135 (0)
2-[[2-(1HIndol -5-yl)-6- 470 }3 "
orpholin-4-yl-pyrimdin-4 i N 8 N
1] met hYl sul fonY1] - 1- pYgr el pdi ’ﬁ NN H1 yI et hanone 136

() 2-[[2-(1H I ndol - 5y|M é‘q

The [2-(1 H-indol-5-yl)-6-morpholin-4-yl-pyrimidin-4-ylJmethylsulfanylmethanimidamide
2,2,2-trifluoroacetic acid salt (0.080 g, 0.11 mmol) in DMF (2 mL) was added to a solution
of 2-bromo-N, N-dimethyl-acetamide (0.11 mmol) in DMF (1 mL). This solution was
treated with sodium hydroxide (35 mg, 0.87 mmol) in water (1 mL) and shaken for 1 hour.
The solvent was evaporated. The residue was dissolved in ethyl acetate/water/brine 4
mL:2 mL:1 mL) with sonication and stirring. The organics were separated off and aqueous
layer given another ethyl acetate extraction (2 mL). The combined organics were
evaporated and purified by preparative HPLC to give the sulfide which was dissolved in
dioxane:water (3 mL:0.5 mL) and treated with 3-chloroperbenzoic acid (0.056 g, 0.13
mmol) and immediately sodium permanganate (0.027 g, 0.17 mmol). The mixture was
stirred at room temperature for about 1 hour. The mixture was purified by SCX
chromatography to give the title compound, (9 mg).

LCMS Spectrum: MH+ 444, Retention Time 1.27, Method: Monitor Acid

The following compounds were prepared in an analogous fashion from [2-(1H-indol-5-y1)-
6-morpholin-4-yl-pyrimidin-4-yl]methylsulfanylmethanimidamide 2,2 2-trifluoroacetic
acid salt and the appropriate alkyl halide.
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S ,l”;?fﬁ%%%@%ﬂqyﬁ“ﬁﬂ%%‘*ﬁaﬁﬁss) ,
20 6.95 (1H, s), 7.48 - 7.51_¢ 7.94 (1H dt),
8.31 (1H, d), 8.71 - 8.73 (1E| in) The starting

sul fi des were prepared in an gnal ogous fashion to
Exanpl e 26, 4-norpholin SN

4-yl - 6- (phenyl sul f anyl ﬁ y|d|n2yl pyrimdin
, by reacting the approprPate t hil o), Wi th
4- (chl oromet hyl ) - 6- nor phol i n-4-yl -2-pyridin-2-yl-pyrim

Préptcdd8n Gh bRATD SR T8 )Example 44, 4-(benzenesulfonylmethyl)-6-morpholin-
4-yl-2-pyridin-2-yl-pyrimidine, from the appropriate sulfide.

LCMS Spectrum: MH+ 377.6 Retention Time 3.16, Method: Monitor Base

NMR spectrum: "H NMR (500.133 MHz, DMSO) 51.40 (9H, s), 3.73 (8H, s), 4.51 (2H, s),
6.95 (1H, s), 7.48 - 7.51 (1H, m), 7.94 (1H,dt), 8.31 (1H, d), 8.71 - 8.73 (1H, m)

The starting sulfides were prepared in an analogous fashion to Example 26, 4-morpholin-
4-yl-6-(phenylsulfanylmethyl)-2-pyridin-2-yl-pyrimidine, by reacting the appropriate thiol
with 4-(chloromethyl)-6-morpholin-4-yl-2-pyridin-2-yl-pyrimidine (from example 26).
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25 WD 2007/ 080382 PCT/ GB2007/000037 -171 Structure
NAME LCVS Retention NVR M+ Tinme (mn)
wa@ 200000382 | n-4-yl -2- 346 1.19 H NVR (400. 133 PCT/GB2007/000037
pyridin-2-yl-6-(tert- WMHz, DVSO) 81.28
butyl sul fanyl net hyl )pyri (9H178), 3.65 (8H, s),
mdine 3.75 (2H, s), 6.83 (1HL NN N "' s), 7.48 -
7.51 (1H, m, 7.86 (1Hdt), 8.23 (1H, d), 8.64 -
8. 67 (1H m Exanple 174: 2 Met hyl -

bl cptl £ am g +hu|\ morpholin-4-vl-nurimdin-2

R ol o (o AMEL S 1 NEGNR Retntion™ ™ NN
2- Chl or o- 4- (net hyl sul f onyl met hyhig&-| mefphol [ n- 4-yl - pri
mdine (292 nmy, 1 mmol), 2-
met hyI 1(4 met hyI phenyl )sul fon/l - 5- (4,(14;,i15), 5, -tetranmeth

Sl )

-.L o L UI OX U ad |||u.: O 1 Sl
)ZHI\/I aqueous sodi W@?Bonﬂf% u%%or (hlirL) "H NMR (400.133
di chl oro- bi s- ] sph ne) pall adiu
rTg) and 18% ngghﬂinpi‘l?lm AR Wat er : Et hanol %&%’?l\ggﬁ?_?l 28

fed | ub'lml@hyimﬁe/l)puhs and [heat ed |{90d, k%@@(SH s),
for nut es..,The solvent was then evapqgrate
‘g dye p??fllnlﬁl oned betweeh water and D& (afﬁé) 683 (1H,

I ers \keloe then separated and|the aqueous ghage _ 751 (1H, m)
extracted with DCM The conbi ned ofnganic tract P
were dried (MpSO4) and evaporated to affor 7.8ﬁ(tﬂljdt), 8.23 (1H,
This was di ssplved in nethano|/water m xt

e and
treated with sodi um hydroxi de sol ution (2M5)68%g)‘ 8 &t (1H, m)

four 15 hours. The reaction was neutralitsed with
hydrochloric acid (2M and evaporated. The crude
Examplefl ias purified by prep HPLC to afford the title

2 RIRETE R R A0 s YA SRR
)

X
0. ,'(i/EkN
S ~
N
H

2-Chloro-4-(methylsulfonylmethyl)-6-morpholin-4-yl-primidine (292 mg, 1 mmol), 2-
methyl-1(4-methylphenyl)sulfonyl-5-(4,4,5,5,-tetramethyl-1,3,2-dioxaborolan-2-yl)indole
(617mg, 1.5mmol), 2M aqueous sodium carbonate solution (1 mL), dichloro-bis-
(triphenylphosphine) palladium(Il) (20 mg) and 18% DMF in 7:3:2 DME: Water:Ethanol
(3.5 mL) were placed in a microwave tube and heated to 125 °C for 30 minutes. The
solvent was then evaporated and the residue partitioned between water and DCM. The
layers were then separated and the aqueous phase extracted with DCM. The combined
organic extracts were dried (MgSO4) and evaporated to afford an oil. This was dissolved in
methanol/water mixture and treated with sodium hydroxide solution (2M, 6 mL) for four
hours. The reaction was neutralised with hydrochloric acid (2M) and evaporated. The
crude solid was purified by prep HPLC to afford the title compound as a white solid (30
mg).

LCMS Spectrum: MH+ 387.60, Retention Time 1.97, Method: Monitor Base
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WD 2007/ 080382 PCT/ GB2007/ 000037 -172 NWVR Spectrum

1H NMR (300. 132 MHz, CDC13) 53.09 (3H, s), 3.48 (3H
wW@200788B8 - 3.91 (8H, m), 4.27 (2H, s), 6.42 ¥AFHB2)07/000037

6.52 (1H, s), 8.21 (1H d), 8.29 (1H, dd), 8.40 (1H,

d). The starting material -172-

2-nmet hyl -1 - (4-net hyl phenyl ) sul fonyl -5-(4,4,5,5-tetrane

thyl -1, 3, 2 5 di oxaborol an-2-yl)indol e was prepared as
NMBISU@WsumZ -HVBIIMIR ((300- {32-MHz, CDCls) §3.09 (3H, s), 3.48 (3H, s), 3.68 - 3.91

e sul fon
Sy A R0 o 82 SLE13)y § ATGIIE b 8.9 GFb b 40 (1H, ).
5- Brono- 2- net hyl -1 - (4- met hyl phenyl ) sul f onyl -i ndol e
(1.095 g, 3 nmol), bis(pinacol ato)diboron (915 ng, 3.6
Thenstattjng patetiald-uretleildh(4emiethy lshepsth pilfonydliso 408, S v&ti-vaethyl-1,3,2-

0. 03 mmol ) ot assi um acetate (588
d'%%gﬁmrﬁ)'ﬁa%kév@ﬁﬁéﬁéﬁ?%vgﬁ- oxane (20 niL) anél

heated to 80 C for 10 hours. The reaction m xture was
then applied to a colum of silica gel, and purified
2- Mytlfyﬂd - bithyiptteoyDaifonyl- N&ﬂ%&&tﬁtﬂ«h&l—I-Bmdm){ab(!rolan-z-
?rd t he t|tIe compound as a waxy solid (951 ng).
Spectrum 'H NVR (300.132 Mz, CDC13) 51.28 (12H,
s), 2.26 (3H, s), 2.52 H, s), 6.26 (1 H s), 7.11

(2H, d), 7.57 (2H d), @ (1H, dd), 7.81 (1H s),
8.07 (1 H, d) 0B
5- Br ono- 2- met hyl - | - (4- met hyphEnYH) sul fonyl -i ndol e Br

~ 0s,0 20 2-Methyl -5-bronoi ndole,d5 g, 23.8 nmol) was
di ssl oved in DMF (50mL) and so®m hydride (1.05 g,
26. 18 mmol) was then added porti wi se to the
solution. After 30 mnutes, toltehesul fonyl chloride
(59, 26.18 mml) was added and the reaction was

t t f 6 ,h Th
T e B N U R
bis R4 coB26)dibof&DO33 mg, 3.63n0l, saladakd &idhiokite dﬁgﬂ&fb

EEet atﬁ The combi ned organi ¢ extracts were dried over

apfranplptRreg & mrmobrandpogssipm. actiates Sidimg, 6 mmol)
wefé’é'usfélﬁgd By 4 }3&5}%{25 Hﬂgét?tfg)\r/ %d ‘qu?o{ 10 oursC 'ghe reaction mixture

Et hyl acet at e/ | sohexan to a e
wagthea appligtt tolr aphmus of :nhica( gel 2dgurified E?x/ﬂasli\&trbm%gragﬂy (0-10%

Et(l):egc/elrllexang) to a%ld?’ th 29[1tle '\c/gttnlgggnd a{\éb an\lzvgfyr so%% 851 mg).

NMR Spectrum: 'H NMR (300.132 MHz, CDCl3) 81.28 (12H, s), 2.26 (3H, 5), 2.52 (3H,
5), 6.26 (1H, s), 7.11 (2H, d), 7.57 (2H, d), 7.62 (1H, dd), 7.81 (1H, s), 8.07 (1H, d)

S-Bromo-2-methyl-1-(4-methylphenyl)sulfonyl-indole

Br
-
N

‘S=O

o:

2-Methyl-5-bromoindole (5 g, 23.8 mmol) was dissloved in DMF (50mL) and sodium
hydride (1.05 g, 26.18 mmol) was then added portion wise to the solution. After 30
minutes, toluenesulfonyl chloride (5 g, 26.18 mmol) was added and the reaction was

allowed to stir at room temperature for 6 hours. The reaction was then poured into water
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s NMR Spectrum "H NMR (300.132 WHz, DMSO d6) 62.32
(3H, s), 2.59 (3H, s), 6.55 (1H, s), 7.37 (2H, d),

wQ@ 2001088, dd), 7.69 (1H, d), 7.74 (2H, d), 7.BCT/GB20447/000037
d) Exanple 175: 4-
[ (5- Met hyl - 2H pyrazol - 3-yl ) oAydet hyl ] - 6- nor phol i n- 4-yl
-2-pyridin-2-yl-pyrimdine CJ NN NOI N NN J
"'e., 10 Prepared in an anal ogous fashion to Exanple

andb Bxtrabted(iBtonathyi axytptec Tioxgonmdhdtydrparfic extracts were dried over MgSO,4

ond RS Do i L. A Tlsh comatography (0-5%
Etlﬁbla{defit'téhsghéﬁéanmf) lapofl B8 i1 52‘?113&?@'% é%gfxg ro dsotha?m g).

appropriate starting materl pectrunt
_QM& M-+HE B6HLT oRetFintinm TinksS,29yMdibetl: Mitiic: BasBas e NI\/R

teétgl}%sm\‘%@@{@ 0123211\%5{@%@%%8@%%1@5{; s>6.2é§ (48, s>4 6.55 (1H,
), *7')3,7 (ZH4§) e (%1;!)7&2)77%% }_élil,gta Eﬁ?grp%ﬁd) %,g(qu o). 870

2 (3 Furyl) 4- (et hyl sul f onyl net hyl ) - 6- nor phol i n-4-yl -

Ex ;é_rp) .ne (ON) NO N 0=S 0 WO 2007/080382
507/ 000037 -174 Prepared in an anal ogous
4- [S@ iilg-ul f%ir?gjlsen)g ﬁ?/llmeth l]I g.rnrlJ?] (E)holm -4-yl-2-pyridin-2-yl-pyrimidine

yl - 2th|ophen3yl pyrlmd|n rom
2- met hyl sul f anyl - 4- (net hyl su yl met hyl ) - 6-

nor phol i n-4-yl - pyri m di ne and Yt he appropriate boronic
acid. LCVMS Spectrum 324 gﬁ N Ret entl on Tinme 1.63,

Met hod: Monitor Base 7;%5%

Prepared in an analogous fashion to Example 68, 4-[(3-methoxyphenoxy)methyl]-6-
morpholin-4-yl-2-pyridin-2-yl-pyrimidine, from 4-(chloromethyl)-6-morpholin-4-yl-2-
pyridin-2-yl-pyrimidine (from example 26) and the appropriate starting material.

LCMS Spectrum: MH+ 353.6 Retention Time 1.59, Method: Monitor Base

NMR Spectrum: "H NMR (300.132 MHz, DMSO-dg) 62.16 (s, 3H), 3.70 (s, 8H), 5.09 (s,
2H), 5.56 (s, 1H), 6.82 (s, 1H), 7.48 (m, 1H), 7.92 (td, 1H), 8.31 (d, 1H), 8.70 (d, 1H),
11.57 (s, 1H)

Example 176:
2-(3-Furyl)-4-(methylsulfonylmethyl)-6-morpholin-4-yl-pyrimidine
o
)
i

0Yy"N
N 0=§—
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4- (Met hyl sul f onyl net hyl ) - 6- nor phol i n-4-yl - 2- napht hal en
-1l-yl-pyrimdine CNJ N 11 Prepared in an anal ogous
wo 20hiogn3s1 o Exanpl e 1, PCT/GB2007/000037
4- (et hyl sul f onyl net hyl ) - 6- nor phol i n-4- 10
yl - 2-t hi ophen- 3-yl - pyri mi di nel74f r om
2-met hyl sul fanyl - 4- (et hyl sul f onyl met hyl ) - 6
mor phol i n-4-yl -pyrimdine and the appropriate boronic
Prepriretl ln@@MBangemﬁastn MExdfgled, 4 Raicthylsubionylntthyd)-8-Baorpholin-4-
I%Et%‘ ﬁl Xb i tar ﬁ WD _2007/ Oq 382 PCT/ GB2007/ 000037
YA PR ARy Hmi n% B araetBY syl gt mefhy lgy fopy et )1 6-
morphe-RyLprinti salt, ester or
}bo ru‘g%'t Egr eo%%deéglagﬁ%ﬁe S&%on?:"ac , 3 or 4, Xis a
LGV Sectiymay M Heed e, stefntion TiraRe 66 Slethod RAnGREBRGRT - |
-CR6R7CR5=CR4-, -C-C, to -C CCR6R7-, -CR6R7C=C-,
- NRACR6R7-, - OCR6R7- , -SCR6R7-, -S(O CR6R7- , 6746
Exa 61’774567 S(0)2CR R -, -C(ONRCRR-, -NR
-NR C(ONR CR R - - NR4AS( O) 2CR6RY7- ,
bnmmvhyl) 6@@Mhn-4-ylmn@m1emmmmmme
- S(O) 2NR4- and NR4S(O) 2-; @nd Y2 are independently
N or CR8 provided that one Ogm%Y and Y2 is N and the
other is 15 CR8; R is a gr sel ected from
Cl _6al kyl, C2_6al kenyl, C2. ynyl, carbocyclyl,
carbocyclyl C1_  6al kyl, hete cl yI and
het er ocycl yl C1_6al kyl , h Mrdup is optionally
substituted by one or rmsu%%muent group sel ected
from hal o, cyano, nitro, RS , -SR9, -SOR9,
-S02R9, -COR9, -CO2R9, -CONROR10, -NROR10, NROCOR ,
Prem}:@]@mgalogmgfm ) Bxample 1, 4- (methylsulfonylmethyl) 6- morphohn 4-

yl-2-thiophen-3-yl-pyrimidine, from 2-methylsulfanyl-4-(methylsulfonylmethyl)-6-

morpholin-4-yl-pyrimidine and the appropriate boronic acid.

LCMS Spectrum: MH+ 384.6, Retention Time 2.16, Method: Monitor Base
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20 - NROCOOONR1OR15 and NR?SO2R O R2 is a group

sel ected from Cl1. 6al kyl, carbocyclyl and heterocyclyl
waokdocks@soup is optionally substituted by onePOr/GBRI0Z/000037

substituent group independently selected from hal o,

cyano, nitro, -R', -ORt, -9RF1, -SORt, -SO02R 1,

-COR', -C02R 1, -CONR'R12, -NR '"Rt2, 25

-NR11COR12, and - NR1' COCONR12R16; WO 2007/080382
CIAIVISB2007/ 000037 -176 each R3, when present, is

i ndependently selected from hal o, cyano, nitro, -R13,
-OR13, -SR13, -SOR13, -SO2R13, -COR13, -CQ02R13,
1_-%&&@3&,@@?@&&%1 NR13COR 4, -NR 13 C 02R 14 and
-NR 13 02 R 14; R4( z);md R5 are independently hydrogen
or Cl_6alkyl; 5 or RL and R4-@qgether with the atom or
atons to whi ch they are attlached fgrma 5- to 10-
menber ed carbocyclic or hetleroc cl(ﬁc)mri ng wherein 1, 2
or 3 ring carbon atons is opffionally replaced with N,
O or S and which ring is optipnally substituted by one

or nore substituent groups, ted from hal o, cyano,
nitro, hydroxy, Cl_6al kyl, |[F1_64&l|coxy, hal oCl_
6al kyl, hal oCl_6al Ko} ~_h 6al I cyl,

hydr oxyCl_6al koxy, Cl_6afkoxy¥l 6akkyl, O io
6al koxyCl _6al koxy, am no, Cl_6al kyl am no,
bi s(Cl1_6al kyl ) am no, am nﬁ@ﬂnudizedl}(yl (C1_

y am noCl k bi s(Cl 6al kyI )am noCl_6al | cyl,
Org%%#io e f%?% %f %a PiSEeE f onyl , C1_

mfsﬁ) l1cy) Bod 4; onyI am no,

Cl 6al kyl sul fonyl (CL_6al,l c )am Jno, suI f;nrm yl,

X s lokekgmoup pelegtes from Q&f@é Sl RICRS GRI B roydR°R'CR*=CR",
_6al kanoyl am no, Cil_6al kanoyl (C1_6al kyl ) am no,

carbamoyl, Cl 6al kyl car bamoyl and

_CchieREY-6aljeRI el bRRBYRR7L2ORR RN _SFR A7 S(Q CR6R7

[ nde}g dent |y sel ect ed from hydr oden, hal’o,

-SEDLER RindCEONSRIORR -, -FR G(@)@Bfwcwaz“n(@mnmémjen

N O R Sl e, e ST N Bl cam e

-S(le)glﬁm IgnﬂrNRés@ggycl yl, car bocycl y1Cl_6al kyl ,
ty het er,ocycl yl and heterogycllel 6al kyI whi ch ,group IS

Y 3pe Yo 36 llnéepeg%é]mhf ot ER pyoveded that omeio8 ¥ ahé Y tudrand the other is
cpdroups sel ected fromhalo, cyano, nitro, hydroxy, 20
Cl_6al kyl , Cl1_6al koxy, hal oCl_6al kyl, hal oCl_6al koxy,

R'fiy/al goxyp @élecﬁed Eryﬂn, lehyiﬂm&(@ilkeﬁlk%kynyl carbocyclyl, carbocyclylC;.
am no,

| kox 6a koxyCl 6al koxy
sl @‘-‘g?fm%%aﬁg %efﬁr%cy éy “ﬁwhﬁfoup mm@@lwbﬁwted by one

or h@r&s&l?ﬁjgﬁéﬂt)g?dﬂgm%%%?%ﬂ balo cyca:m%l nnétfﬁ I% A] (&Rg, -SR’, -SOR’, -SO,R,

-C@R »GQQQB sGDNR?gil MR m&;WR%IﬂR‘anfé’_moaﬁl NR°CONR!’R,
b bkyl | f |,

NEC @gb&ﬁﬁgl F“g‘ﬁu]%%l%% oA )esg{nk;f))saluf amoyl .

R*@la Bk ss160tt BEFORG . &ky6 %H%be{&l(a@&he%ﬁoc%iylf Whi@B:08 is

car banmoyl , C1. 6al kyl car bano
optgﬁr@p@ful@gtq@:ﬂ l;}tqpeb(gmggqe substltuent group independently selected from halo,

cyano, nitro,
-R'",-0R", -SR", -SOR!,, -SO;R", -COR",, -CO,R !, -CONR!'R'2, -NR''R2,
-NR"'COR", and -NR""COCONR'?R'?;
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R1' and R12 are independently hydrogen or a group
sel ected fromCl_6allcyl, carbocyclyl,

w@ 200080381 y1CLl 6al kyl , heterocyclyl and PCT/GB2007/000037
het erocycl yl C1_6al kyl which group is optionally
substituted by one or nore suybetituent groups sel ected
from hal o, cyano, nitro, hydroxy, Cl1 _6alkyl,

Cl_6al koxy, hal oCl1_6al kyl, hal oCl1_6al koxy,

eacﬂgiﬂ? o»d%ﬁeﬁbr@sahﬂ(ﬁmdd@)éﬂdéf%%%%g@h Iﬁ‘?ﬁﬁéhallg’Q:yano él};t]roﬁ R, -OR®,
X X
-31§ =‘%§Pk§;lé Clgﬁ%‘ zf“k ﬁ BRI -NamchNm‘éa:@w“‘

NRCC auﬁl}ﬂ f§14 6a| kyl,
bis(CL_6 ?)an1no€1 6a|ky| cyanoCl_6al kyl , WO

R* 200 R’ @W&@eﬁ@ﬁl@ﬂs&aﬂ)@e@%@sza11<y1177 CI_6al kyl sul fonyl ,

i1 noyl am C _6al kanoyl (C1_6al I cyl ) am no,
O“g F%ﬁ%o%ge%@i With g %Ew@aﬁmaﬁ% |v$1m1uthby gl(eétt)ached form a 5- to 10-
meﬂmb@fé'dl@émoﬁ R‘%ﬂ’% erocgé’i)’c rnt}lélvhelR'm 1, %nd Rt}rggjcalrfog}.qtoms is

|ndependen drogen or group Sl
optonalin |r¢p}aced V\a&rl‘hdb y b whd whivhdgyis loptiéall§ abibsttuted by one or more
subgﬁ ertoc 1 g heterlo clyl Cl. 6al kyI V\,hl ch group is
o e ‘éRS|S§eg‘ﬁ 507 RS YB90. 0. iy Coabien G alkoxy, haloC.

MR SEhac o900 Dok, AN SRR Ry .
IIW%{ lé)_g(yﬁgnmy; Ci- d@ﬂ@ﬂ?ﬁ%@llblﬁ(ﬂlk?k)él,)?mm aminoCi.galkyl, (C;.

6a11§1)a§ﬁ1{1@[6¥1§%1—§% (e BB A ool @hgifony, C..

6a11<(y&hlfﬁﬁjflhmhr)0’glm1 RO 1 Al Pml salkés’lfa(rﬂo,%lf{énﬁb)?lam N 1sulfamoyl,

I sul fony

anoCl_6al |l cy
bls@ ég}’lb%@%g{g]yk Woﬁ@m@l’_@a&m@n@w@lQﬂllﬂ,(y]()ﬁﬂnnolﬂarbamoyl Ci.
6al kyl sul f anoyl
6a1k§’?dsa( Cl %’T}IFHS?/IIS@S%I é’alrlioan%éil 6al ianoyl am ﬁo
R’ @@ Ra&l}eamdrpblﬁdéﬂlt_ﬁ sélkqté% ﬁginﬂ?’cdﬁ 6ﬁ,klﬂi| 5 I@l §é|yano nitro elmd Ci.alkyl;
anoy] and bis al kyl') car baroyl ;
‘9 8@ ggyﬂ&‘f)‘%ﬁénﬂ‘%@ﬂ@aﬂ@ Nrsalkyll s not the group

R’ ikl Y

et 19 o RG89 & ) SRR M pboeyoi
carbopeyelylGnspliyl h;temzdybhnddletano@clwﬁ] éblkMil Wh&ihl’gréﬁlp B optionally

subétg%g E}f%&g 8)%616? %géggétgd t]c : om Ay rom ha@ @Wmhydroxy,

CsalNRE T Qi BT salkyd( KAISNNR4
16&0 1R4KR5€:-B§( 0)1 62aN§’( aﬁ%‘ﬁ %E% Igdrq@?g %Xl%lehydroréycl-6all<oxy,
Cropiac darmahoLiGr-oa k@xx%aldcﬁféntarmﬁo laahkfﬂanamo bis(CR@ilkylamino,

amlﬁid)@? 1, (€ f Linidqs oL {0
SRR R RO R L B e eha G ol s ol
C1. 6a1$§d§ﬁtﬁ7nyl Cﬁ(aﬂb)y@&&&?ylamﬁﬁ) eﬁgﬂﬂﬁﬁﬁﬁzr@f Ay I8 AS, sBlfamoyl,
Wﬁ f ﬁnent |n(§ % S atment_of proliferative di sease.
Cr-salkylsultamoyl, bis(C,.salkyl)sulfamoyl, C;. salkanoylamino, C.¢alkanoyl(C;.
salkyl)amino, carbamoyl, C;.¢alkylcarbamoyl and bis(C.¢alkyl)carbamoyl;
R" and R? are independently hydrogen or a group selected from Crealkyl, carbocyclyl,
carbocycly1C1-6alkyl, heterocyclyl and heterocyclylC.alkyl which group is optionally
substituted by one or more substituent groups selected from halo, cyano, nitro, hydroxy,
Ci-salkyl, Cy.¢alkoxy, haloC;.galkyl, haloCi.¢alkoxy, hydroxyC;.galkyl, hydroxyCi_¢alkoxy,
Ci.salkoxyCi.salkyl, CysalkoxyC.¢alkoxy, amino, Ci-salkylamino, bis(Ci.galkyl)amino,

aminoCi.salkyl, (Cy.salkyl)aminoC_salkyl, bis(Cy.salkyl)aminoC; galkyl, cyanoC,galkyl,
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25 4. A conpound of fornmula (1) according to any one

of Clains 1 to 3 wherein R4 is hydrogen or nethyl for
waie®7a80382 medi canent in the treatment of proliPEr/aBRasg/000037

di sease. WD 2007/080382 PCT/ GB2007/000037 -178 5. A

conpound of fornmula (1) accosldizng to any one of C ains

1to 4 wherein RS is hydrogen or nethyl for use as a

nmedi canent in the treatnment of proliferative disease.

Clﬁalkﬂsnhﬁcbm)dLMd;aﬂtﬁncﬁ}Qilﬂinb,aC (- da)kaﬁ@ﬁ@@ Aiag Dahird) }éalﬁﬁhﬁo fC,.
wherein ydrogén or nethyl for

salgélgargsmgylf@élbé%ﬁb@ky )ﬁa]tbﬁ@%’]r eat ment of pr oliferative
RS apd R e R by SOBY Bt by SRR B .

calbgqayolbdecaa{bocac}yﬁdll @bk MEterdbytﬂyEaﬁd lﬁaiérﬂeﬂilylg‘ﬁ -salkyl which group is
di sease. onpound of fornul a %

i v
Optg%r@hﬁ’ 1“[“8(? bhgngpremate Sél’%ﬂtﬂ@‘él‘f graugs yelogied Epm Irlo, p}v;alm nitro,
J5) | ,
y&o (rg iﬁ%@ﬂgga&il&%mhg%c“ ?Alig%ﬁix@@r%g W%Jdﬁlycl ¥
hy@y&y@mﬂ@mmﬁk@lkox@t @tkybrGilsalkoxyC. 6alkoxy, amino, Cysalkylamino,

blsgdl aﬂ&ﬁé&g%g%kﬁwgfaﬁ%l 1t6[a{1]<p‘|’bgt£}?ngr(y3y @ﬁé}ﬂggllsqi%fs@k%érﬁﬂlocl

6alls5up@ta%mm< @%ﬁlkgolilﬁé‘-ﬁgdcwaﬁd% ﬁ*gﬂyla &RI% %@gﬁ@nﬂ(ol

an
saligpd Jamigo, sulfaaprla e salloilsulamey his(Ceallgd)stlfahoyl, C;. salkanoylamino,

Ci gaglgigogﬁé dtlkéqagdlﬁc? %gr% wﬁlg)?/ C o4 gmggzlcﬂgg bgslz{jé@ﬁlgé)carbamoyl,

prof\/rdemtthhX BHIWO)NH= R qwbt. thé gﬁﬁpo pyl, n-butyl,
sec,butyl, isobutyl, tert-butyl, cyclohexyl -CH2CN,
: 8( O NH2, - CH2CH2NC( O) CH3, ~ phenyl, 4-fi uor ophenyl |
orow%enyl, 3 20 chl orophenyl,
gf 0- 6- f | uor ophenyl, 3-chl oro-4-fl uorophenyl,
2-fluorophenyl, 4-trifluoromntheyl phenyl,
| uor onet hoxyphenyl, 4-cycanophenyl,
oxyphenyl , 4- nmet hoxyphenyl,
3, 4N Cﬁﬂ%ﬁoxyphenyl 4- (N—nethylaninocarbonyl)phenyl
benzyl , 4- quorobezyI 2-chl or obenz
for gse.ay aingdigamentdn Bisdreaiphent of pisfifesay iﬁﬁb@ phenet hyl ,
3- trifluorophenethyl, furan-2ylnethyl,
thien-2-yl nmethyl, 2-pyrazin-2-ylethyl, pyidin-3-yl, 2
2. 25 Aevmpbpyd oﬂﬁomalayl) aamidﬁlgadsrﬂltﬁﬁﬁr BRanN 4 Aliiked gydup

sl PR R O T SRR -1 TR oot - - SHMTBR
-C(OIRICRIR]- LNR%&O)NI?CW Q 35 ryl‘“c?\%ﬁl‘“’fl@l&% 6)-R3ctc§)NR4

- ..Selegted from aryl and hefer I ch gro
-S(@pNRonand W R'SH fon ma@aswrnedueamentnm the tra3Bna bs pidlifierative

dlseg%up [ ndependent ly selected fromhal o, cyano, nitro,
-CORI 1, -CONR11R12, -NR11R12 and

-NRllCO?lZ for use as a nedicanent in the treatnent of

proliferative disease. WD 2007/ 080382
3. pcpr eeppomefdonnula (I) according to Claim 1 wherein X is a linker group

selected from -SCR°R’-, -S(O)CR®R’- and -S(O)ZCRGR - for use as a medicament in the

treatment of proliferative disease.

4, A compound of formula (I) according to any one of Claims 1 to 3 wherein R? is

hydrogen or methy! for use as a medicament in the treatment of proliferative disease.
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-179 11. A conmpound of formula (I) according Caim 10
wherein R2 is selected from phenyl, naphthyl,

w@eorosos82 i m dazol yl, pyrazolyl, furanyl, thiBCEHGB2007/000037
pyridinyl, pyrimdinyl, pyridazinyl, azaindolyl,
i ndol yl, quinolinyl, benzimd&8olyl, benzofuranyl,
di benzof uranyl, s benzothi enyl which group is
optionally substituted by one or nore substituent

5.gr ompcommmamﬁﬁntdlla/a;@édae\lﬁﬁ@@tofaﬁ@mne 3k @1an<ﬁx éms’ 4 gme}é&f? R’is

hydfﬂgafim’fbﬂ B upRses medicaraent elaﬂ@rtteatmem hépltoﬂléelaml@rdlseaﬂe
proliferative disease. 10 12. A conpound of fornula
(1) according Caim11l wherein R2 is

6. 3- ( Bycmapoyind ol Ydr)lmﬂke@)/ilccoﬁn(@&bdihsi ONEBF 0YdihB N8R lwherein R® is
3, 4- di et hoxyphenyl ,

4- ano hen I,
hY%fQé‘?lﬁ%rrIBgEY% Hef pamqpt Hh@ﬁél;@;@pfmﬁ of prohferatlve disease.
3-pyrrolidin- 1yl phenyl 3- (am nocar bonyl ) phenyl ,
4- (di met hyl am nocar bonyl ) phenyl, furan-3-yl, thien-
7. 3-yA co&p(du;ldl o6 kormed ) e)dchridmg—tﬁ-a)ntf ,onakéf Cthits 24¢/ 6 .wherein R is
r|d|n rrethoxgrldln 15
SRR byt or s i o Cament ieibe g s e Bislifanatve discase,
5 7- dlazablcyclo[4 3. O]nona 2,4,8,10-tetraenyl,

azai ndol yl, i ndol - (%i 1- et hyI i ndol - 5-yl,
- qui Acﬂonmogn‘élpfﬂbmﬁta ai:aszndiqg tp abporebL€mim@1 yé 7 wherein R is a

n- th e
PRl ol TS bl Ll
cch&leﬂeanH@le BetRRUR, d&’leofh@t%fﬂdll@l((‘ |4)11k§'€ %fe%d?'ﬁlcg;ﬁk glCP group is
R2 is azaindolyl, indol-5- yl, benzim
optg)nﬁ{] @3@95}5 )[ onqoq@@,e@gl%ﬁlﬁmygmup selected from halo cyano nitro,
93 dic@ypyed en 10 n for

R UOEY as a neddla%:(]g{pr}gnf )NRQ{ é]h 4 TE ment %rflysﬁs F%égfcﬁ?ﬁe{%temthe
treadmsetagderoliftrhtivAdizeageound of formula (1) according to

any one of Clainms 1 to 13 wherein 1Y is 25 CR8 and Y2
is Nfor use as a nmedi canent in the treat nent of

9. Pr ohichgipdtiny 8¢ ﬁ‘)‘n%ﬁﬁts(g) acdotdirf tS %Hglfe}rf %{:{ggllr@ovségelected

accordi n% to Cdaim14 wherein
fromgnethyloethyk e—mgpsd iseptopdne-btityi, rsed:—betyﬂ risebutydertdlutyl, cyclohexyl,

B O BN DR, BN S .5

chiérophdis 2ashleron®dusRpRatyLi NcHINS-4-H88iBay 1. A -bromo-2-1]
prol i ferative d e e Sh0; 4, LGty o-bromo-2-fluorophenyl,

4-ugiivpremthsyip hemdﬂ%?ﬂﬂuorgt@ethvxyphemdnﬂwmmwherfybr3mmb1ao@gheny1 4-

e RSN R0R ) SRR SR B %

ﬂudrowyhﬁmhlmbb@rzpl |2t@n@b+6vﬂuaib5@@§§4 nl&ho@wnzg& SpiRhetdlyl, 3-
%Pgl? f fo la (1) .or a pharmaceuticall

triflyerB eI, SO 2 D thicms2 e, de At Ry il piicin-3-y1, 2-

methl Bl ABinl3 Slpari]d72 hﬁhﬂolagrbg?ﬁg%%ﬁ% 'f“ﬁefl B u@ %%%&ﬁ%nt irothe

use'in the treatnent ative di sease
treatment of proliferative disease.

10. A compound of formula (I) according to any one of Claims 1 to 9 wherein R? is
selected from aryl and heteroaryl which group is optionally substituted by one or more
substituent group independently selected from halo, cyano, nitro, -R'!, -OR'!, -COR !,
-CONR''R", -NR''R" and -NR''COR" for use as a medicament in the treatment of

proliferative disease.
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19. The use of a conmpound of forrmula (1), or a
phar maceutically acceptable salt thereof, as defined
WO pooanyo3sne of clains 1 to 17 for the product i BCT/GB2@MN000037
anti-proliferative io effect in a warm bl ooded ani na
such as man. 20. The use of d78onpound of formula (1),
or a pharmaceutically acceptable salt thereof, as
defined in any one of clainms 1 to 17 in the
manuf acture of a nmedi canent for use in the production
of an anti-gr l.iferative effect in a warm bl ooded
Hani refonground 9§ fopgpila (Ixaceerding GlaimdQ whereip Ra dusslestedafom phenyl,
j- Uif erat i ' I ed, ani.mal.
nail: PRIV BhRb e, B2, KRB CLBRGR, phRiny
Pyndﬂmwﬂ,sae?indamﬁ, ﬂﬂdﬁlﬁ‘éﬁ‘ﬁgoﬁlﬁ’lﬂﬁrﬁnﬁﬁm 1, Bohzo R4S € tdibezofuranyl,
ampunt - of .a conpound o ormul a , or a i
bel&ﬁ?ﬁ?%& &&fq%(:‘ﬁPFEISé&’@@B@MU@S@H‘ieé qDY {ORE PBBore SHbstiapntraseup
indePeriBNtP82ed £HAIHR, J:%%Ig fifro, ﬁ@l,z.@)R‘A_ 0d-HRR IR
tyeating cancer infla fO(y | seases, O structive
-NRBI Ruieand -HiRs €2QB < for iiserasnandliicessen the treancinovBmolifesdtive
disgéll seases in a warm bl ooded ani mal such as man that is
P need of such treatnment which conpri ses
adm ni stering an effective anmount of a conpound of
formula (I), or a pharmaceutically acceptable salt

124 heAcompoysd gbfarmats (DhacaprdingGlapmé 1 ofherdimRiis 1 to 17.

f la (1) .a fined i ny one of
5o R bR T Bl el Trbbmetf e o
3, 4¢dinethoxyysiteny ¥ 3-fludbe-4-methoxyphenyl, 4-phenoxyphenyl, 3-pyrrolidin-
%%rreﬁ'gyéthlo)rreth Iﬂl-2-|ethylﬁyr|r.ndln-4-ﬁ]p } _
1ylpByhot aﬁ‘él;m@dmmbe oy L[4 @irpeihnipleminesashony hphehse firgh-B-yl, thien-
o pholina: A (6. ’
3 E,(54{ﬁ2ﬁ1fb§>r§%ﬂfg%lﬁ§x? %ﬁgyﬂ%{aﬁ{/ ?}y?, PyPQin-4 yi,% &ethoxypymdm-S—yl,
2-mehawypyniinplin-Sayld2-methodyhaphtis6dilret hyl mor phol i ne;  4- {
6;. hen finyl hyl ] -2-nethyl pyrimdjn-4-yl
ST BTG S oty A babatmbrdryansiol bodosy. 1 ehylindol-5-y1,
-ﬂ 11’6 . . 0 ) 1. . 2.
e oo opheny ) Sl TS Tt ey Landbepaghiey 31 for
useys prapgditaoianh i the greatment of proliferative disease.
6- [ (phenyl sul fonyl ) nmet hyl ] - 2- met hyl pyri m di n-4-yl }norp
hol i ne; 4-(6- {
13.[ (4Acbipoophentohaldl (oryddmetdint 12 wietdy RPWd-8indbpt, $idol-5-

| ) por phol i ne; = 4-
yl, %@*{Z(fﬁ’ét%gm ﬁihéf)i%tYﬁg?qylﬁ:l@rdéprywlrﬁ-hydfonmethylphenyl or 4-
by R RAPT] By st Roroomensin hn syt o prolyve g
oline; 4-(6- { [(4-chlorophenyl )th! o] net hyl }
14.i %Aggﬁ%%@&%?&l{}hﬁgﬁc%&g{@ﬂg l}irll}p gﬁe of4(-31(ai?r-15 f to 13 wherein 'Y is
CR® 2n0dPPeRWN Ryffuis8helh ﬁieﬂic\éhl)eﬁmI@l‘ﬂfﬂréa%ént%f(p@dnf{eraﬁve disease.

[ (4-chl or obenzyl )t hi o] met hy
- 2- phenyl pyri m di n-4-yl) -2, 6-di met hyl nor phol i ne;

15. A compound of formula (I) according to Claim 14 wherein 'Y is CH or CF and Y?

>

is N for use as a medicament in the treatment of proliferative disease.

16. A compound of formula (I) according to Claim 15 wherein 'Y is CH and Y2 is N

for use as a medicament in the treatment of proliferative disease.
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4- {
6-[ (et hyl sul finyl)nethyl]-2-phenyl pyrimdin-4-yl}norp
W 2007740803820 PCT/GB2007/000037
4-{6-[ (phenyl sul finyl)methyl]-2-phenyl pyrimdin-4-yl}m
orpholine; 4-(6- { [(4-chlorggpenyl)sulfinyl]nmethyl}
- 2- phenyl pyri m di n-4-yl ) nor phol i ne; 4-
{6-[ (met hyl sul fonyl ) met hyl ] - 2- phenyl pyri m di n-4-yl } nor
17DhO|A&ﬁn dtmd{of formula (I) according to any one of Cl
&ﬁhen@I Sl T omy ) ] BT Lo B e OF hais | tq 16 herein mis 0
SO ﬁl@ﬂt s absgnt f{)r & a5 @rpedigament o) the trhgthdent of proliferative disease.
-2-pyridin-2-yl pyrimdin-4-yl }norpholine; 15
4-{6-[ (phenyl thio)methyl]-2-pyridin-4-ylpyrimdin-4-yl
18} norTihe aké ofkd cOIﬁpdlﬁld{of formula (Ii ora phalmaceutlcally acceptable salt thereof
géqlchlorophe )thlot]msth | }-2-pyridin-2-ylpyrimdin-
as gefnerip pRnang elclaims Itoel7 ip (hremprptagine o pinyadiesinrepk for use in the
I di n- 4- yI } norpholine; 4- {
trea%fa?%fﬁj()ﬁf 1°’at 6121%//6 %érTr]et hyl ] - 2- pyri di n-4-yl pyri m di n- 4-
yI} nnrphollne 4-

Q[?Fgen uLd o %}@) n?tﬁg}mlu a (2 D), o¥£1|p inrr]na%elxlltllca 13rf Iacr‘,rc]egltarl;le4sat
I I
thc4ec{f6as[ c(eﬁ'ﬂ@d‘iﬂ a?H' JnQQ)\f a’ffﬁg II%’A 1% @%{J %ﬁ?ﬂct%ln;’df B,i{ rahﬁ"]p%lﬁ‘ératlve

4-yl Yrorphol'ine;” 4- ony
effﬁg-lpylwadmfblm@kiwnnahsdc}namw } norpholine; 4- { 6-
[ (met hoxy) met hyl ] -2-nethyl pyrim din-4-yl }norpholine;
4- { 6- [(nethoxy)nethyl] -2-phenylpyrimdin-4-yl }
20)mor [Ihe luken@f a dbmpou@d offfd'fﬁiumg)/)of Qﬁhﬁ}ﬂal"eutlcaﬂy acceptable s Iét
- 2- phen rimdin-4 di net norp o(IP 5
the&@({f@S[CI%n@Igwlymwp{mms [ & h%tnﬁmi p}ﬂnuéc@uq/bﬁ qalyledmrdem for use

TN L T RO .

or phoI i nyl - 4-pyrimdi necar boxam de;
21. 2[ %e‘Hﬁf;Pé %%CIWS nll%gllg( %rle ?;:Pglrl:z}%{jp%%iyg)%?fggtxln]amrm%looded animal, such
as fntar '1B|nH&f %Eﬂfx%ﬁrrﬂanp%ic c)g(l;)?ﬁgééralaﬁfﬁgg %]tcggau%alama an

|'uor o- 3-[ (pyrazi nyl oxy) net hy
effm‘tp)h @monyII ofZ- copyprounil o fc&nmtdﬁ))g am gegrmbe¢Ricakty hgdepﬁb[e(s&lt

ifl |1 et henyl ] - 4- di nyl
thefg"r?o%%gl(‘? an%%%g?%%%g MHd Go0ov! 000557 M 185"
4-[ 6- et hyl - 2- [(1

E)-2-[3-(trifluoronethyl )f{)henyl ] et henyl ] -4-pyri m di nyl
227 nﬁrlﬁﬁbpql fpa treating cancer, inflammatory diseases, obstructive airways diseases,

11’1”11%8146 %JS entzcg?ain%éa%&léﬁ\@?%lg%sl 18 ar}é%rﬂ‘gﬁ (?(E]G(al annXal)sugh Eglmarrlnthat 1S
in Medmﬂ&llch&reﬁtn)lerg vﬁn?ihC(#nm@ﬁﬁhlln[SYéml% dAWedtivh 186a1 BPXa
de; i me -
comppear f@ ITIH‘IE) () o8 ﬂmhﬂm%?ﬁ%q@@b’ iapsaptablexyalttheraels ay éafivadiin any
onéj§f clalms 1.to 1 . . .
N (3, 4-di net hyI phenyl ) -2, 6-di - 4-i nor phol i nyl -4-pyrimd
I necar boxam de;

N [ &%@ggﬂ%@gé&r é (ﬂ@e %ﬁkef in any one O?D lrale{l]so { !con}/7 ﬁrﬁ;ﬁl\éé that
the@ofﬁ oanmmﬂﬁmhrawls Ao@yridinyl)-N-(3

- met h¥1 phenyl ) - urea;
4-{6-[(met ylthlo)met yl]- 2-methy1pyr1m1d1n 4-yl}morpholine;

4-(6-{[(4-chlorophenyl)thio]methyl}-2-methylpyrimidin-4-yl)morpholine;
4-(6-{[(4-chlorophenyl)thio]lmethyl}-2-methylpyrimidin-4-y1)-2,6-dimethylmorpholine;

4-{6-[(phenylsulfinyl)methyl]-2-methylpyrimidin-4-y1} morpholine;
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N- (2, 3-di net hyl -

H i ndol - 5-yl ) -4, 6-di - 4- nor phol i nyl - 2- pyri di necar boxam
w@eq07/080382 di - 4- nor phol i nyl - N- (1, 2, 3-tri net hyl - PCT/GB2007/000037

1H i ndol - 5-yl)-2-pyridi necar boxam de; 10

N- (2, 3-di met hyl -1 H i ndol - 5- y#I812- [ ( 2R, 6S) - 2, 6- di net hyl

- 4-inorpholinyl]-6-(4- norpholinyl)-

4- pyri m di necar boxam de;

4-B- ﬁ(@chld}ophﬂslyh)ehl&“myl]ml&ﬂﬁll} 2-,naeﬂt13rlpymhialyd -4J1)morpholine;

&-t{p fégglmﬁtg%li-lg%@tlhgl%g/grrn? 1n- lgjmorphohmg 3
4- (@ HH—@hI%E)H&SMS@IY&Hﬂ]‘nﬁB(ﬁ}HWz%&ﬁ?l@gfhmﬂudﬁ)mb\fph[)ﬁne

trimet hoxy
4~ {@[(ﬁwmylthmmnctbhﬁm pi)dnyl@yp;mdlméblylr}ﬂmmhmhna;m de;: 1s

d 5H b
4 fo e TR 2 s o il oSt e ¢
4- ([62{[@émwopﬁef{}’?d{lg]h@tﬁ}’l?QZpHeH?DleHMiMM]- SmephbEgi ny! ]
- mor phol i ne har maceut i cal onposi tron

4-@ ?@Dwge@ybdn@]amﬁl@ylbﬂ fhenylpl amidiy- 46651)Id@fphnlet¢é in 20

4- (t%h@ ﬁgrobgr{zggﬂfo%;ﬁnéetn?ygg t Il{éﬁ}'/lgyn Hﬁ?’%ﬁ'@gé Q?lg}e }prlmorphollne,

4- %@Rﬂﬁt@wumrﬁﬂ)hw&ﬁﬂ] mphs@npyrﬁmdn%gu‘fn&gﬁmﬁnd of

as defined in claim?2 or a

OKPIPF@@ESH]t ingAmeihy la-obeyamirenidir-4-yhmarglalinet or use as

R B DB F A R RUERPL ARt o

4- {X‘i [(Bleﬂ@(s@)fﬁlﬁﬂﬁﬁ&hyl]@yplfeﬁﬁl@i’ﬂmghﬂ-4%0}‘ﬂﬁﬁtﬁhdllﬂé forml a

an oxi di si ng agent

%&Pheé’)‘(gf\"g %‘Ft%é -2@3@36%@%1%66};11@@%@% ure in a
4- {G—Kﬁl@th%ﬁh%‘f‘rﬁéthyﬁ)ﬁsﬁﬁmlﬁb ))T%*ﬁﬁldgpg F/ﬁ?ﬁ@m’ﬁ“@ 30 27. A

&eocess preparing oun (1) as

ﬁ(ph@aﬂthln)r@tbylwﬂpyrwllteﬁelllpyrlm{dlm4—yb§n@ﬁ%ﬁ]ﬁlﬂmeand Xl is
/08

s3I Thiby 20 P orimin Sy Dot o
4- {(6LD(meﬁl@mﬂlfbl‘ﬁyllﬁﬂethﬁ?&tpﬂﬁnm%/Wfﬁ‘ﬁﬂﬁ'l &&1}%&2@%%( 1),

rein L1 is a |eaving grou suc
4- {6 [(methylsulfonyl)methyl] 2—pyr1d1n— - li)py1r1m1d1n-4 -yl} morpholine;
4-{6-[(phenylsulfonyl)ymethyl]-2-pyridin-2-ylpyrimidin-4-y1} morpholine;
4-{6-[(phenylsulfonyl)methyl]-2-pyridin-3-ylpyrimidin-4-yl} morpholine;
4-{6-[(phenylsulfonyl)ymethyl]-2-pyridin-4-ylpyrimidin-4-y1} morpholine;
4-{6-[(methoxy)methyl]-2-methylpyrimidin-4-y1}morpholine;
4-{6-[(methoxy)methyl]-2-phenylpyrimidin-4-yl}morpholine;
4-{6~[(methoxy)methyl]-2-phenylpyrimidin-4-yl1}-2,6-dimethylmorpholine;
4-{6-[(phenoxy)methyl]-2-(6-methylpyrid-2-yl)pyrimidin-4-y1}-2,6-dimethylmorpholine;
N-[5-[[3-(1-cyano-1-methylethyl)benzoyl]amino]-2-methylphenyl]-2,6-di-4-morpholinyl-
4-pyrimidinecarboxamide;
N-[5-[[3-(1-cyano-1-methylethyl)benzoyl]amino]-2-methylphenyl]-6-(4-morpholinyl)-2-
(trifluoromethyl)-4-pyrimidinecarboxamide;
N-[4-fluoro-3-[(pyrazinyloxy)methyl]phenyl]-2,6-di-4-morpholinyl-4-
pyrimidinecarboxamide;

4-[2-methyl-6-[(1E)-2-[3-(trifluoromethyl)phenyl]ethenyl]-4-pyrimidinyl]-morpholine;



hal o (for exanple chloro), tosyl, nesyl etc.,)

(01~-(R),,, NRBLN LINR (Il) 5witha
w@eoooposnss2 of fornmula (111) RL-XIH (111) (optiPCEGB07Q00037

the presence of a suitable base such as triethyl am ne

and a solvent such as tetrallgas of uran or

N, N-di net hyl formam de). 10 28. A process for preparing

compound of formula (1) as defined in Claiml1, wherein

4- lx-lmth?’l‘ﬁ((@)z@%Rﬁtﬂuo@@ﬁﬂhyspmyr]ﬁhﬂi}g{]gﬁpﬁllﬁ%ﬁgﬂ‘(]'?%r@\ﬁ/%m
3 DB A b IOy B O THOG kil o

A e g 8 S
N-653-dendthy]) 1 H-imlol-h ey pd gsdine montholingtd-prtidiee aeticxhmide;
NEEL ALy RS, AE RIS Or ComRSL) R 20
A SO S BB
N-t4s6rdi-fHmapraholiyhg quymidinyf)-No@Grmethy lphgnydhroreei n X i s
N—(MCR%%/L1?[-&1{1%301—5—y‘l)-4,I§-d1-4-morphol1ny1-2-pyr1d1necarboxam1de;
4,6-di-4-morpholinyl-N-(1,2,3-trimethyl-1H-indol-5-y1)-2-pyridinecarboxamide;
N-(2,3-dimethyl-1H-indol-5-y1)-2-[(2R,6S)-2,6-dimethyl-4-morpholinyl]-6-(4-
morpholinyl)- 4-pyrimidinecarboxamide;
2,6-di-4-morpholinyl-N-(1,2,3-trimethyl-1H-indol-5-y1)-4-pyrimidinecarboxamide;
N-[3-(dimethylamino)phenyl]-2,6-di-4-morpholinyl-4-pyrimidinecarboxamide;
N-[3,4,5-trimethoxyphenyl]-2,6-di-4-morpholinyl-4-pyrimidinecarboxamide;
2,6-di-4-morpholinyl-N-(6,7,8,9-tetrahydro-SH-benzocyclohepten-6-yl)- 4-
pyrimidinecarboxamide; and

4-[2-methyl-6-[2-(5-nitro-2-furyl)vinyl]-4-pyrimidinyl]-morpholine.

24. A pharmaceutical composition comprising a compound of formula (I) as defined in
claim 23, or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically acceptable diluent or carrier.

25. A compound of formula (I) as defined in claim 23, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

26. A process for preparing a compound of formula (I) as defined in Claim 1, wherein
X is -S(0),CR®R’-, by reacting a compound of formula (I), wherein X is —SCR°R’-, with
an oxidising agent (for example by using Oxone® at room temperature in a mixed solvent

system of water and ethanol).

27. A process for preparing a compound of formula (I) as defined in Claim 1, wherein

X is—X'CR°R’- and X' is -NR*, -O-, -S-, -S(0)-, or —S(O);-,



5

RBN NI i R4"" NRa R6 R7 (I) with a conpound of
formula (XVI) selected from 0O O 1l R-SCl1 10 R Cl1
wWOR200M08032 and O optionally in the presence of BCT/GB2007/000037

suitabl e base (such as triethylam ne). 30. A process
for preparing a conmpound of f188qula (1) as defined in
Caiml, wherein X is -C(ONR4-, -NRAC(O NRs- or
-S(0O) 2NR4-, conprising reacting a conpound of 1s
formula (XV) (0~-(Wm N R8 NHR2 (XV) wth a
compound of forrmula (XVI) s ect dlg\ §om WO 2007/ 080382
PCT/ GB2007/ 000037 -185- 0 RR%:0 R CL R-N
-0 and 0 in the presence of amwtabl e base (such as
triethylamne). 31. A pr ocgess or preparing a conmpound
of formula (1) as def i ned® m s 1, conprising
reacti ng a conpound of )f(lor I11) L2 R8 N

N” °R2
0y

comprising reaction a compound of formula (II), wherein L' is a leaving group (such as

halo (for example chloro), tosyl, mesyl etc.,)

_0O

}(Rﬂm

~

N
Rg\‘)\N

L~ \N/)\

)

with a compound of formula (IIT)

RI-X'H

(1)
(optionally in the presence of a suitable base such as triethylamine and a solvent such as

tetrahydrofuran or N,N-dimethylformamide).

28. A nprocess for preparing compound of formula (I) as defined in Claim 1, wherein X

is -S(0),CR°R’-, comprising reacting a compound of formula (IX)

el

A/

x)

m:O

o



I R, XR2 (XXIll) wth a conpound of fornula (V)

(0)-(W. NH (V) 10 32. A process for preparing a
w@eoooposn3s2 of fornula (1) as defined in O ai m IPCTE8@7/00037

X is NRAC(O) - conprising reacting a conpound of

formula (XvVIl1) (0]~ (R),,;18%~ N HO:: NR2 O

(XVIl) with an am ne RANH2 and a suitable activating

reagent such as O (7-azabenzotriazol-I-yl)- 15

with\s NifableNrgatoriasmilityteagean{sush fekabitivarnies BhBbRnidicig
ase such as_ dijsopropyleth am ne and a sol vent

I
RszggPiﬂ vilereip &k grlyiapkky Liyugh as woiyboty B psBence of a suitable metal
cataﬁgsﬂ)sﬁﬁg%qg%llg?ﬁﬂg’gﬁ cé)pg)  33. A process for preparing a

C oun ornu as defined in daim1l, wherein
Xis -S(0O2CR6R7-, (0)-(W. NR8 ONR ISI NR2 O

I 5 conprising reacting.,a.co und of formula, (1),
A \(/\,h)éAr gqueyr%g%pr_egqﬁ&ngeq;‘eﬁngug@gf fqr{llﬁ?q\{f) as defined in Clain(1 lzwherein
X is -C(O)NR*CRR’-, -NR*C(O)NR’CRR’- or -S(0),NR*CR°R’- comprising reacting a
compound of formula (I) wherein X is -NH,CRR’-

0]
S
N
RS

B

H

4/N /)\

R N R2
RS R ()

with a compound of formula (XVI) selected from
O
0 Il
X g

o Nf—
R! Cl R N==0,4 O

optionally in the presence of a suitable base (such as triethylamine). -

30. A process for preparing a compound of formula (I) as defined in Claim 1, wherein

X is —C(O)NR*-, -NR*C(O)NR>- or -S(0)NR*, comprising reacting a compound of

15 formula (XV)
6]
e
N
R8

[N
R2

XV)

with a compound of formula (XVI) selected from



RB 'S\ RI NR2 (I) wth an oxidising agent (for
exanpl e by using Oxone" at roomtenperature in a m xed
w@eiovesi3ssyst em of water and ethanol). 10 34. BPCPGBR@3900037
for preparing a conpound of forrmula (1) as defined in
Caiml1l, wherein X is -X CRAM3-and XI is -NR4-, -0-,
-S-, -S(0O-, conprising reacting a conpound of
formula (XXVI11) L2 RB N X1 R NR2 (XXVIII) wth
a_conmpound of forrmul@ (V) WO 2007/ 080382
PRT/ GB2007/ 000037 ;=484 O (R3),,, NH (V) 35 A
ce for preparing a conpound of forrmula (I) as
R'gef i%zﬁ“i‘fnf&& mdl, @herein X is -C(O) NRACR6RT7-,
. - NRAC( O) NRSCRE6R7- or -S(O 2NRACR6R7- conpri sing
in theuesepes of a suigblehesm@uet asitoethiilamine)) wherein X is
-NH2CR6R7 O (R3)," NR8 NH R4,,N

31. A process for preparing a compound of formula (I) as defined in Claim

5 1,comprising reacting a compound of formula (XXIII)

L2
[N
R2
(XXIII)

O
Y

N

H

(V)

with a compound of formula (V)

10 32. A process for preparing a compound of formula (I) as defined in Claim 1, wherein

X is —NR4C(O)- comprising reacting a compound of formula (XVII)

0]
(™
N
RS
~
| N
HO N/)\

O (xvi

RZ

with an amine R*NH, and a suitable activating reagent such as O-(7-azabenzotriazol-1-y1)-

15 N,N,N',N'-tetramethyluronium hexafluorophosphate using a base such as diisopropylethyl

amine and a solvent such as tetrahydrofuran.



NR2 xI~ R6 R7 (1) with a conmpound of fornula (XVI)

selected from 0 0 11 R-S-C R "J\CAl R-N -0 and
w@200m/08d382 pr esence of a suitabl e base such as PCT/GB2007/000037

triethylamne. 10 36. A process for preparing a

conmpound of formula (1) as ddBbhed in Caiml, wherein

Xis -C(ONR4-, -NRAC(O NR5- or -S(O 2NR4- conpri sing

reacting a conpound of fornmula (XXXI1) (R3).,, NR8

l1z~z NR4 11 ) NNR2 H(XXXIl) is with a conpound

of fornula (XVI) sel ected from WO 2007/ 080382
33pCTAamets femonering.a@gpognd of rmplg (B asgefined miClaim 1, wherein

L @md O 37. A process for preparing a conpound

nggs({‘\d)(;?%ﬁa (1) as defined in Claim1, wherein 5 Xis

-X' CR6R7- and X is NR4-, oo -S-, -S(O-, or

-S(0O) 2- conprising reacti on a g{jnd of forrrul a
(XXXVI'1), wherein L' is a | wp (such as halo
(for exanple chloro), tosyl, syl etc.,)
R3S
1]
S =
R N 2
0 R
@

comprising reacting a compound of formula (I), wherein X is -SCR°R’-

0]
(o
N

Y
RI/S\)\N/ R2
O

with an oxidising agent (for example by using Oxone® at room temperature in a mixed

solvent system of water and ethanol).

34. A process for preparing a compound of formula (I) as defined in Claim 1, wherein
X is -X'CR®R” and X' is -NR*-, -O-, -S-, -S(0)-, comprising reacting a compound of
formula (XXVIII)

L2

N ™ R?
X! \)l\ —
N

(XX VIIL)

with a compound of formula (V)



(01~-(RI)m NR8 N ~XI1 HNRz (XXXVI1) wth a
conpound of formula (XXXVII11) R1-L1 10 (XXXVII1) in
wo b@7psws8ence of a suitable base (such as tri er¢yGRRGOMSO00037
or sodi um hydride and a solvent such as
tetrahydrofuran or N, N-di met bk87f or mam de). 38. A
process for preparing a conpound of formula (1) as
defined in Caim1, wherein 15 X is X CR6R7- and X
1©S- conprising reaction a conpound of formula
( I>?RC30(R3)m NR8 HNSI y NR2 NH (XXX X)
wth a zmpound of formula (XXXVII1) WO 2007/080382
/ GB2007/ 000037 -189 R1-L1 (XXXVIR) in the
pHesence of a suitable base (such as sodi um hydroxi de)
xvg a solvent (such as N, N- dinethylformam de). 5 309.
rocess for preparing a conpound of forrmula (1) as
defined in Cdaim1, wherein X is -X1CR6R7- and X is
-NR4-, -0-, -S-, -S(O-, or -S(O 2- conprising
35r eadt pregess focpmpaingth winfoonduf fortéXX) as defig&Brtlaim 1, wherein
X is -C(O)NR'CR‘R-, -NR*C(O)NR*CR’R’- or -S(0),NR*CR’R"- comprising reacting a

s compound of formula (I) wherein X is -NH,CR°R-

O
e
N
RS

RS R7 (1)

with a compound of formula (XVTI) selected from

O
0 Il
)J\ Rl—ﬁ—Cl
N
R” "ClR-N==0,4 O
in the presence of a suitable base such as triethylamine.

10

36. A process for preparing a compound of formula (I) as defined in Claim 1, wherein
X is -C(O)NR*-, -NR4C(O)NR5— or —S(0),NR* comprising reacting a compound of

formula (XXXII)
o
e
N

8
NT X R
4
R
E N R2

(XXXII)

15 with a compound of formula (XVI) selected from



R8 N RI~X N~L' (XXXX) with a suitable
organo-netallic reagent (such as a the activated ester
wotoobospeet c acid 10 R2B(OR)3 wherein R is Cl_Bel/kpkoo7/000037
such as nethyl), in the presence of a suitable netal
catal yst (such as pall adi um a88copper) using a sol vent
(such as 1, 4-dioxane). 40. A process for preparing a
compound of formula (1) as defined in Claiml1, wherein
Xis -NRAC(O) -, - NRAQ(0) CR6R7-, -NR4S(O) 2-, or
R4S(O)ZCR6R7- %( ng reacting 15 a conpound of
%XXXXVIII) FEG)m NRB N XL1,,1 NR2
R‘(xx@lll wePeigd X10is - (O -, -C(O CR6R7-,
-S( 0O 2-, or -S( 0 2CR6R7- and L1 is a suitable |eaving
group (such as chloro or an activated ester), with an
am ne of formula (XXXXI X), SUBSTI TUTE SHEET (RULE 26)
WO 2007/ 080382 PCT/ GB2007/ 000037 -190 R4 R1 NH

37( XXXprépedsifort frepgrngaeoatonhd af finbREaskiRERed BUTHiINAS, wherein

Irl thyl am )g 41, A rocess for preparing a conpound
s |&“3| l%lsNBgsr e S+ @ik Oroptrisinggeaetios a

COI(DW %@W\ﬁ%, Waekhd NYis% 1IEARP A Buch 95 AMb For example

chloro), tosyl, mesyl etc.,)

Yo
A
| N
H/X1 1\14K

(XXXVII)

RZ

with a compound of formula (XXXVIII)
RI-L!

10 (XXXVIID

in the presence of a suitable base (such as triethylamine or sodium hydride and a solvent

such as tetrahydrofuran or N,N-dimethylformamide).

38. A process for preparing a compound of formula (I) as defined in Claim 1, wherein

15 Xis—X'CR®R’- and X' is -S- comprising reaction a compound of formula (XXXIX),

o
HN S I \/N
SN

NH,  (XXXIX)

RZ

with a compound of formula (XXXVIII)



10

15

RBN Ol NAR2 R6 (XXXXX) wth an amne of formula
(XXXXIX) RA RINH (XXXXIX) in the presence of a

wa aiovakize2 r educi ng agent (such as NaCNBH3). SRBSBGBIWTME00037

SHEET (RULE 26)
-189-

RI_Ll

(XXX VIID)
in the presence of a suitable base (such as sodium hydroxide) and a solvent (such as N,N-

dimethylformamide).

39. A process for prepaﬁng a compound of formula (I) as defined in Claim 1, wherein

X is ~X'CR®R’- and X! is -NR*-, -O-, -S-, -S(0)-, or —S(O),- comprising reacting a

compound of formula (XXXX),
)
Y
N
RS
N

FY Uy

R L
(XXXX)
with a suitable organo-metallic reagent (such as a the activated ester of boronic acid
R’B (OR)3; wherein R is Ci4alkyl such as methyl), in the presence of a suitable metal

catalyst (such as palladium or copper) using a solvent (such as 1,4-dioxane).

40. A process for preparing a compound of formula (I) as defined in Claim 1, wherein
X is -NR*C(O)-, -NR*C(O)CR®R’-, -NR*S(0),-, or -NR*S(0),CR’R"-, comprising reacting
a compound of formula (XXXXVIII),

o
(e
N
RS

B
Ll\Xl N/)\Rz
(XXXXVII)

wherein X! is -C(0)-, -C(O)CR®R’-, -S(0),-,0r -S(0),CR®R’- and L' is a suitable leaving
group (such as chloro or an activated ester),
with an amine of formula (XXXXIX),

SUBSTITUTE SHEET (RULE 26)



WO 2007/080382 PCT/GB2007/000037

-190-

(XXXXIX)

in the presence of a suitable base (such as triethylamine).

41. A process for preparing a compound of formula (I) as defined in Claim 1, wherein

X is -NR*CHRg- comprising reacting a compound of formula (XXXXX)

0O
Yoo
N
R3

[y

@) /)\ 2

N R
6

(XXXXX)

R

with an amine of formula (XXXXIX)

(XXXXIX)

in the presence of a suitable reducing agent (such as NaCNBH3).
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