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Compounds - 945 The present invention relates to

nor phol i no pyri m di ne conpounds, processes for their
w@e@paoEsi on, pharmaceuti cal conpositions cont BETIGBY08/050549

themand their use in therapy, for exanple in the

treatnment of proliferative disease such as cancer and

particularly in disease nedijated by an nifOR ki nase

and/ or one or nore PBK enzyne. It is now well

under stood that deregul ati on of oncogenes and

t unour - suppr essor genesoAPPOUNIYL g6t 0 the formation

of malignant tunours, Tor exanple by way of increased

celThe prqsbliltfleveailtlp@ relafes foroprphekiep psirideeropmpabnds, prqcssses for

al so %tnovvn that % aI i ng. pat hwa}{1 di at

the1r|:;§%> jaceutical Composions (rpor}taur el enr1] & gle yuse 11 %herapy, for

exatﬁ}@lb lin eQfaeS@S of plolikdhtng discakd fiRhat bﬂ{teﬁﬂﬂi ﬁdﬂﬁwla/rg} in disease
and deregul ati on of these pathwa és is a causative

medaged byr an mTYR-kigesesnd©r pperpiomo K «@an@ers and ot her
di ?tei 58 We di&&%ﬁ%‘ th%rh&%l{l?lﬁih)rsl;% Pé&?ﬁﬁ%%&lﬂ'tﬁtﬂ@ur_ls&pressor genes

ant| sir e enzyne
cmﬁﬁhw$s&mhyﬁﬁﬁmhehoﬁg&hgmmmhﬁn@h@ﬁbhammqwdbymmybﬁhwﬁ%%@dcdl

prolpAage or St Al S8 lide S%?lnn;%w fb@t sBpallpapathpeys mediated by
the ﬁ@%#OR@{m’leslﬂﬁga Qéﬁiﬁaﬁ vtk Kt h@mbdoor %@ﬁfc@ssegﬁl%ﬁldﬂ%[

possess det ect abl I pid kinase activity, but iInstea
prolifenagon ambsuasival, smlr denegltlzttroamf these phthawes 1sklmahsatifve fdptor in a wide

e of nirOR naj. I|n i s based upon the use of
Specigi R A AR I S nds 1o the. 12 kDa
| MTAB @Rirhalin R0t thé ﬁﬁbrrd)ﬂd@ aRiEbi: RAPSBR gciltgéslr@pﬂui)hé fhe

conplex inhibits nmlOR signalling (Tee and Bl enis

enzySeqind &8s This erdyimeshglopey @l the nhfvﬁtph@tl@h@f)@@' (PI2bp8sc-rpfated kinase
o8 S0k T NS, BEELD SRTALTAR SR AT FpLhu s v

mTORNMkebthd MKKafahie mapb&s sioes aappkitsnidacctitielipid kinase activity, but
C-term nus and,ughto 20 tandeml y- reiéated HEAT notifs

insteggl fupgdionsy ey sarmgdhregaingkinase MpEnet thy parirdge piTPRasignalling is

s AR TSRO 0 RO FRUI T Do

FKSI@BJMI&éng' progeik eE/K]BEtﬂ)Iaatl dns odimpkek lintgbiewh RORNdgtatisngu@en and

Ble% e@a@%{nﬁf‘% dﬁ?w&@ ﬁ?lpgaffa.?@ﬁg ' %ﬁﬁ%nﬁt ' O.%R protein

cons@srt%ﬁa &tﬁkﬁ@kﬂnhieydon?&ﬁ iR FRVS IR RARIQR il @iﬁ&ﬁg RFRBY 1&Main, a
and autophagy (Jacinto and Hall, Nature Reviews

putahipt spudsaer dandhiOadar thRi @t@gynusm@&p tg 20 mlmlemgsyepeaﬁ'dﬁEAT motifs

e T R N S R e e

(HudrUmld FasughtinnCuashtdpiaiod it PHA&ARed ok P, 2009, at7¢-3g¢) |
grow h. mIOR ki nase is actlvatedﬁﬁ%@gwpmﬁh factors

t hioliyh kingee Pladry Aggulgar phagil eraw tean shown to regulate a wide
rang% Ié? lcglﬁ%lgtr ﬂ}l@%%ﬂfs m‘l‘ﬁdu‘ggtr rs{ljla!r{?;gﬁtr Wﬁornlb m&%? protein

stabﬂ!ﬁj? hodly 8ytosiaibry rededainisatioroimmddutsphags QIrmIntoSﬁidJHall Nature Reviews
nha ce tra slatlon of nRNQs t hat bear. a
Moleq a

CieHiRiPlay ¢ 70981 4 (Hdpyo n@TQﬁalﬁpé%esm@ﬂr%ést i nEFfiom growth

I
0 10, RSO ST 0340 I o i s
glucpst) hotagglatcadelrgrbeth. chTORMRass |1sn@tuvanhd bytgrmhvﬁactthrs through the

a in a rel ated Rapa analo sed on

PI3R G PUGa PRy H T CT e tae AHAD PACHII R A Brgapmalian
celldHRWENBtion 'of G@RdlatfR Bro! E 908 hathhvi nﬁ%@@rﬁéﬁ{fﬁl(ﬁlﬂ STRIbYSmal S6K 1

variabl e inhibitory ac i ons on mMIOR signalling

functions and suggest that direct inhibition of the

NTOR ki nase domai n may di splay substantially broader

anti-cancer activities than that achi eved by Rapanycin

(Edi nger et ah, Cancer Research, 2003, 63, 8451-8460).

For this reason, potent and selective inhibitors of

nWCR klnase act|V|ty mould be useful to allom1a nor e

o o, I T | — g g— e e .
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syndrones characteristically devel op benign

hamart omat ous tunours in nultiple organs. Recent
wGetudivershave reveal ed a role for mIOR ki nase P@I/GBR®@®B/050549

di seases (Easton & Houghton, Expert Opinion on

Ther apeuti c Targets, 2004, 8, 551-564). Rapanycin has

been denonstrated to be a pg@tent i mmunosuppressant by

i nhibiting antigen-induced proliferation of T cells, B

cells and anti body production (Sehgal, Transpl antation

to erffaAEL@HsNEiSn o2 AN A Shat Bear a 54ARrmand ohwrm R llaBEaE®P) and

inhibitors may al so be useful imunosuppressives.

SuPHrﬁ?ﬂSlOIBl th|4EnBBl‘ tot %@WCABS@PQ@&%VWPMHWHHW al so be
%{eﬁ%rla lxol,fl Ves &E%tgrrsglntxﬂe 8}69181%681 rtlg ﬁg eﬂs% ?g1%aétranaf)athg1f)é1cgl roles of

mT(blh QsMasigHibisibal iethi RupafSpianse rélatct IRRphmt i dugibi@R baged on their
stents in the treatnent of vascul ature di sease (Morice

specgciyHor Nd W RErpaintracrblutan daredir Hopesven mreenodigpsuggays that
Rapdf bR U TR, o, AR Dp AL Al gt v
that dae(dluaiﬂblabh ofjthafrmh TOBddndso dathin &t d;lepiay?SulBtB,ntiNd?jmbroader anti-

Canoer '1?(? gﬁ‘ajﬁ%&g' Cﬁﬁggdb g%ﬁamw% i*a%g%f '858%6&6%91@ 1003, 63,

845 LA o PHREhIR Fﬁé/tent%ﬂ%gleb@veq{lhl%itbﬂ'0@ %T@Mﬁfaﬁ@ﬁh‘iﬁfﬁy would
as a mnmmj or risk actor for heart failure and is a

be usadnlste qul,lewcaan@fe donplatasettrgaiding af mEORekindse function and to provide

s (Tee & Blenis, Semnars in Cell and
“SG@RT}%H&B%%SW Bi ol ogy, 2005, 16, 29-37). Thus nTOR
Ki mas® it Ak RbhQdEatsie 8vid¥RRGh&6ating tha R pe\mw;es éﬂ'fltrézhﬁ of mTOR,
prevention and treatnment of a wi de variety | seases

such g5 theiBI3iS prhwey, @ém&@quenﬂy agtiyatpdgp el é\(/lé@inqowélﬂ Sawyers, Nature
f ese e
Rev{TRE AT pb s e DE ARSI, BT 8 NI YRUINETANEY, 2004, 4,
335 phesipbiatdr dy) Nmasd GedeticE2D03-Hi, hagey Farixhyipf components of the
ki nases. Phosphati dyl i ngsi t ol (PI) 3-kinases (PBKs) are

PI3K, ppifwey diad axe naultatefé itk ddkegent hyman GHeqyry iche petigr gugptions of
r
e SRR ML SRl AL ACHLaGPHE K A
t r & dddomdpepat bweyisce thdtlen®BKsliadicell grodilfersip@ciby elisd Ye dependent

en S CtIVIt .t hat .
wporp gL e livte cEpdBhslinbrIBRP Rt Vil isa r‘i*;/d%‘il’;]ﬂr endothelial
cell PR%th ifRMr (VEG D ab@5SioWRl theaN3K AL EHTOR; Pl RAGancey,

activity. The I'i pid products of PBK-cataly
Experé8pitiionen buwptgasionyg Dyhes e, |ldyB I o3t Moreover mTOR kinase

sz st e 351 O RRARY ooy BOR SRk eoyghe isea pste gapgession o
hypdXifsRheibl dMbioRes éH‘I’]!: 13) MRRRBA Qﬁ@lh a8lebiRh @RI ellular Biology, 2002,

constitute secon msssengers in a vari ety of si gnal
22, TQOénE)d dt Tlomefpores, hwagus angingenedismepyt depsed esydiiR kinasasignalling in

roli ratlo dhesi on i.val ., cytoskel etal

two Gt B e e PG Hefumaiy ST 2t ana
throG €S EGFUtinM@d onTRa&dthelial padlifera@bd SndestigvillShlogyie PBIAAkt-mTOR

not change dramatically follow ng agoni st stinmulation.
signgdbnger sely, Pl (3, 4)P 2 and PI(3,4,5)P 3 are noninally

ab

aggﬁigg’setﬁt{sa%%?l%%% dsit %‘i‘mé&q i a?gfg%ne r?éﬁ#ﬁ?dﬁf{ﬁa&r&hould be of
ﬂwn&Bﬁﬂowﬂduﬁﬁdﬁﬁﬁmﬁmsbﬂmh@ﬁsmdﬁﬂﬁssémmmdwmaqssﬁ@@bﬁdamanwsmmh

medi at ed target npl ecul es contain X X :
as caycinppa Mo dad m%lavlf?@n%wﬂﬁgmgﬁ%ﬁ mpdigpgpgies. In particular,
B PO TR Sy ARIRb e Pl [P A ERabLYor gl
cancer of @i brdasty gabv=cfunr, lRBK inahodinglem#DE¢1! ling cproet,@ion-small cell lung
ki nase B (PKB). In addition, tyrosine kinases |ike Btk
and Itk are dependent on PBK activity. The PBK famly
of |lipid kinases can be classified into three groups
according to their physiological substrate specificity
(Vanhaesebroeck et al, Trends in Biol ScL 1997 22

PP —E -~ ~reL1s

o, o o o
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PBK- nedi at ed pat hways (Harari et al., Oncogene, 2000,
19, 6102-61 14) and over-expression of the ras
woemogertsl ( Kauf f mann-Zeh et al., Nature, 1997, PGBEB2008/050549
544-548). In addition, Cass la PBKs may contribute
indirectly to tunourigenesis caused by various
downstream signal l i ng eventg. For exanple, |oss of the
ef fect of the PTEN tunour-suppressor phosphatase that
cat al yses conversion of PI(3,4,5)P3 back to PI(4,5)P2
candeP aBISOREASAGoMridAn@er Y SdprB§toR tarldaT@en @t of thAE udt, Bone,
deregul ati on of PBK-nedi ated production of PI(3,4,5)P3
bladdsi, hepslomd aek, Bagnsgnisy ermegtroigssiingkéigsue, xpophagpgpyvary, pancreas,

. 29-41).. Further more. nt at | f th f ts

sk 4 ol OBl B R A T o8 PGl Bl ane o
mul@glB iyl Ladddympl@nhet y of cancers, for exanple by

activation of t. (Nichol son and Anderson, Cell ul ar )

Si gihadditionyto tpmoprigenssis.dBare soeyidench thiga k@B kinese playsr wle in an

. L  f arati . . . .
s O R N UL R YRR RN SO S B
proteing yuvhss dGatlr TRGR P TEN tandrbiH 1gerhelsicontrel mTOR kinase signalling.

tunpur associ ated stronmal cells. For exanple, PI3K.
Losssq) %qe|tytﬁﬁuq SUPRISE/AR pquelm, %dsaiﬁ g rﬁf}%ﬁ'? artgma qudmons as a result

of clRBALAHITIR RMLLCIENI FnQ1ePhSd BRnRN ekl i@l CcdieinliDdvRlopmental
response to pro-angi ogenic factors such as VEG- (Abid

Biolegy, 21005 At 894335 c$yerdronién witlp an v4istdish®l wblec@igOUnk @4dysregulation of

4-300) . a | Pl3 I [ | ved i
mT(ﬁJgtkfn[afs? gpc]élﬁg Pﬁ?%’ﬁ%%ﬁ%%”(é&%%%%&‘&eg &Sjﬁ%ﬁﬁlegﬁgnﬁ/agan-kﬂey-
Ruvhlemsgyh@mn@“(ﬁn&sﬁ%éeus ;9ndrdmd NherBiBKDEEEY dBease and Tuberous

i nhibitors should provide therageutlc benefit via

Sclerastsi (BiSC) GholsterimbaiuraGenetion 2885 o1, Ahd HrePatisntasyish these
L L

pr Rctenrouidicg davercetdleti soloforiniif ORkimiso inyothed discases (Easton &
(Coussens and Werb, Nature, 2002, 420, 860-867). These
Houghign; Frpsridipjgioatont ihsransnias hagsSodl0dad SAmadi-+ Barangfein has been
| i . i S
g
T ceflorBreelsfantl hetilhdygasductibn ¢Sahgel, Tecowsplanaiiog Psekédings, 2003, 35, 7S-

tu rs h .as car.cinomas and sarcomas and t he . s
145 ST AT ARTS i b B TR b iy Inhibition of
the ki RbGALSoAhTORARSy A1sFbStscNZY MRS reN@UbA oPRsRbosis, that is the

therapeut’ic val ue foor treatnment of, for exanple,
conteed 1ot endesfred heolifgratasyt of noomak estls imihe vasaylating ah tagperepe to the

. N NE -snal | ..cel | d
intrgticn T A5nvalh U FEAER o VARG s diste (MR of A Jige Figland
Jourfih] dfhveeditihe 200213460078 1 H0adEef therMmead tiRhpagsAin analogue,

ki dney, liver, gastrointestinal tissue, oesopha%us, )
evergliapss cap spfuee s, seudity and istdsgee efipprdipcallogradt vasculepgthy (Eisen e

, n R ..
oL R o A R S, B R e T R yhase aciviy
has BieB Kssacitaictitlv adrdidc hypBROhsy, waschwa sf tliniedllipiportance as a major risk
fact(?{?é?ﬁa ' pjthir%élhg is[r%gq%élﬁ%%gl%eggfoitg&%@sg ZC)F/]IT@% s-1rzheuosf cardiomyocytes (Tee
& BRIRKGadRhiGh @Rl ARIDRLR, Bi%hﬂa?ﬂi&l@gg@ hekiq6, 13-63), 4pmal Beror

In response to stimulation W th rious chenotactic
kinaseinbtbatiocese ¢spectedds bt bf 83luCheathe pivvPntamcanilltRaimagnt of a wide variety
fd.whereas iﬁp IIing t hrough protein tyrosine
OL IRFHES Pl8dC F¥Ept ors to O ass la PBKs was i ntact

( Hirrig 6Ro Bklided thaPa in@RHRs oI XHEL mEBRE! imid R Peri#ABI5 may have
- Li et al, Science, 2002, 287(545:2, 1046- 1049; Sasaki
inhikitorg jactivigrigameethg @b@ph@%{l@a@g})l (P 1@4@ne§§@sﬂ,@1}mly of kinases.

Furthernore, PI(3,4,5)P3-nediated phosphoryl ati on of

PKB was not initiated by these GPCR |igands in

Pl 3Kg-nul | cells. Taken together, the results

denonstrated that, at |least in resting haematopoietic

cells, PIBKg is the sole PI3K isoformthat is

. . e NN -
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invention. Inhibitors of PBK activity useful in the
treatnment of cancer are al so disclosed in European
wd2a0e00778ppl i cation 1 277 738 which nentions PCT/GB2008/050549
4- nor phol i no-substituted bicyclic heteroaryl conmpounds
such as qui nazol i ne and pyrido[ 3, 2-J] pyri m di ne
derivatives and Anorpholinog-substituted tricyclic
het eroaryl conpounds but not nonocyclic pyrindine
derivatives. WR007/080382, WO2008/023180 and
VORROG! 29siet $P1) BSiEn &REPAYRSart NBlquReESIERE kMRS that function
and/ or PBK enzyne |nh|b|torY activity and are useful
bothjag sigmel ﬁrméémm\dovmstr@@m@é eell-wapeo 7¢@aEEsMmd in constitutive
1ntra\</:%¥199 ra%g agcp gro\[/\ii2 grgf?{cg n?é Cp%ﬁlwagg ng,tll ﬁ?ﬁg 10 c?ul%l-spemﬁcny
enzﬁlﬁésuzﬂt% 11ﬂ|dtkh@s@ ﬁau@ty-tPﬁR phosp‘hoﬂ}klﬁ]f@@phd%bh@lﬁ@@&m @ theBChydroxy
as 4-norpholin phenyl sul f onyl net hyl)) -
posifgihjagd g lops Wellﬁﬁaﬁ{eap rfedn ginase activity. The lipid products of PI3K-

|
ol G Sl e i sty
phoshhstidydinbsited 3t4ab1&151&>sbhﬂte [RI(344)Pb] dng ﬂhlaqaﬂaaéyhndsﬂia)l(ﬁanwdophosphate
e b SRR RLRREE P 00 o 55, SRR RS, i
thosE Q@s%ﬁtﬁ)ﬁ W bQl lﬁlbﬁf%%ﬁdne SdheStoh Plurviv A9 MosiR 1) @é’a@raﬁlg&ﬁ&t and vesicle

hat certain norpholino pyrindine derivatives possess
Uaﬂh&a@uHﬂﬁhgnﬁgnmmmmV¢y@gsmnuesﬂxwﬂs¢mmnsNw@hdmgmummM@

crarg gy, Y o RE P Bl RBEL GoNeRrona ool ST e

nom@@ily\iB8knt IoMbEtREI1S buthdybiapialyacGinhulkid ¥n AGidd SEimIIEER.
ki nase and/or one or nore PBK enzyne (such as the

a dds dpan@myh%ff%ﬁonfd’ﬁﬁﬂmoalucaéé -phipspherpsiide sgwag magssengers are
med agegf;@aéat%%[lfr&gel r%&lt%ﬂlg% ﬁ%@ﬁoﬁ?ﬁﬂﬁ%ﬁ%ﬁﬁ@ﬁ?ﬁo&%ﬂs sh&? as the

pleckaidh hdimo @ gp (PHi) ﬂ@thaﬂhlaﬁﬂ tlaaltécawlry\id@taiﬁed @Yd/lb eBpisx domains.
deregul ati on of these pathways is a causative, factor

Well-ghagacpgrifed gpriein ﬁ%rﬂ@téffor}mﬁléﬁn@aqlﬁc%%l ARd PEleig kinase B (PKB). In

. t will be
addifibBAFRERe ididaso ISR ShE HaPPlerkRfeafiBh PYAL bR || 08

t hdthe 1PIh3:-K dranily af lipue klnalsdsl cah bv elaasified mtco)thlréeeg‘raupsva&cordmg to their

Py GROBEHH P TA HHRGH T E AT BHSRTPBIecB P 1 RHE itk Sadg””. 22

267)S UG Rssasl I3RGAY ma_shﬁlo% MRS Ddnct N8 cOKEREWads IWERK Qymes
may al so be useful i nhi biting the uncontroll ed

phosplptylgtabothrPdland 8f émhowhm [&’I(%ﬂ]; $dessfl PORK earyinarsphosphorylate Pl,

PGSR POk BGPTSR SO BB be e

phy @b gicOMRE G}t aibsthis e @EEsphofsenRhal P, 5)11?;% ahiqeundspi@kecond
t he present | nvention POSSess pOt ent i bi tory

me%?@@?fvﬂ@ﬂé&ar Adere st tlyirplated ragrabarhel the hip @dﬁ@aSﬁﬁypeafa@aly are
Clasggf/(%?rﬁa%es"s%'éﬁ nﬁ"(‘ﬁi Pcl %1‘:%%@?@ 'ghé r@%@g&ﬁ&%&ﬁe i €
phosphassatt bermralrBine kevidaes ofdangetem ﬁd’msaﬁteﬁsﬂmhoﬂfstddlltel and

RNl B g oL e
ac CeRL P Sak %e%ﬂﬁﬁtﬁ@tfs ’coﬂﬁﬁfn%' dJF arCBRI1§ cQtaly%c s@bundt 44 ategulatory

Y and Y2 are independent]l 8 provi ded that one
subumﬁt TYedadily fugthdt chvudedl ngo Gidseia amgl @RS IbXnymes dni thk basis of

regu Bl QYR %ﬁ'eCtﬁggﬁé%%%ngﬁﬁﬁgRs R?-Cjl ﬁ%&gﬁgggggﬁ?fmﬂm

(
dlS‘[ll’l§ c@a%c%ég%%‘%s_@( § R @Rg?{'nr\()i %1'1@6 it ﬁﬁgﬁ%%no‘[h Zﬁéfﬁéill\)s%mct

reguMd‘y-sﬁb@)nsZWRi pS(BJ, pBSB andypHyp VSEH aAtctaadyfic afbunits being able
hydr ogen, C _6al kyl, C2-6al kenyl, C2-6al kynyl,
car bocycl yl, heterocyclyl and heterocycIyIG - al kyl,
whi ch group is optionally substituted by one or nore
substituent group selected fromhal o, cyano, nitro,
R9, -OR9, -SR9, - SOR9, -SO2R9, -COR 9, -CO2R9, -CONR

~NNA N RIS NA R IFS 7\ 7NN\ A 7~ R IS 2NN NA 7N R IS 2SN NA IS
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RO and R10 are independently hydrogen or a group
sel ected from C _6al kyl, carbocyclyl, carbocyclyl G _
w®200kpb775het er ocycl yl and heterocycl yl G - al kyPCTBew8/050549
group is optionally substituted by one or nore
substituent groups selected from halo, cyano, nitro,
hydr oxy, C - 6al kyl, hal oG =s6al kyl, hal oG - 6al koxy,
hydr oxyCi - 6al kyl , hydroxyGi - 6al koxy, C -
6al koxyCG _6al kyl , G -eal koxyd- al koxy, am no,
to infdrad %\Mhyzllﬁl@gﬁl@torp bigufdts RAfokila)vaRk R etk diRfers. @8AdYA PI3Ks are
(G -eal kyFj am noCi -eal kyl, bis(CG -6al kyl)am noCi
generghy Wl[vated ylarc@p@nse gagn,eyv]th fa(gtor-s@@u@]ogmf fesgplor tyrosine kinases via
el ol sulf oaylam na,
1nter§'ct1o ?{e1 ru ula (%b ubun tkSH\2 domains WltlllngGCIﬁ? phospho-tyrosine residues

am no,

of a&ﬁva@ﬂ'r&\élpﬁﬂ'& @dﬁiﬂér pr@ﬂeﬁl@ Glictbal TREL ). SBbﬂhE}ﬂQU& and Fl lOB are

G . 6al kanoyl ammo, car banoyl, G -6al kyl car banoy
conshitig{(vely- Satdsydd) i alllvatityes, WideasRI205 Riptessinn 1Rm8>rare@trlcted to

leukie‘g]_nggglag 10%13%1{1%%%{}% %g}ﬂ'leﬁ ]acr%ﬂg ﬁb$%%r%teﬁ§ISWF &mss Ib enzyme

onsli‘s% 81 PEYIO ehtafid sOBLET BEYialeYAct witRh lYb1 Wallbrgkesimid S
5 optionally substituted by one or nore substituent

Furt@frrcwpcs thel lasy Iéf)obnfzymmshfamateé yamponﬁé tq @;prhfgdr eepled receptor

sysan A el e Sroren ey ™ Bl E8ikesyjoq g uraiomyoeytes.
al R¥ikre iChow@bkndatsble alikendt, ind@ibathie, th@ Cleal 1K PI 3 eRSmes contribute
bi s(C _ 6al kyl)am no, am noGC - 6al ky

to tueltgurléamwp}l AT I THichY pﬁwmarbwéle@& @@5{ qula@r gsigectly (Vivanco

and § &%( lg‘glar%%r%ﬁge?\ﬁ%r\{vos é% 1y EP?(%I %09@( ) gl q\%lple the pl IOoc subunit is

ampﬁﬁé@ andile, tuﬁouﬁ@]ukly hsﬁt&ib&%ﬂhé oﬁﬁrﬁ (Shayesteh et al., Nature Genetlcs
bi s(C - 6al kyl ) car banoyl ; R15 and Ri6 are

1999, @de%%ﬂx%rwwem%%@ éfnalo prﬁogt?r@u%(j@eﬂ%&@a 2f7%)n More recently,
actlxi?tl%ﬁrg %u%&éuq’ns Wa%l?n dt ?.t)é ic %ﬂf ?/f @é %ll %#)q? ?'{9@}1 Bunit hayve Peen

oc C gr oup
asso@f@tddemi batloﬁu el tuRels mchca@ €ha9é ofMie Qow&mllr&gi@m and of the breast

s selected from hal o, no, nitro, hydroxy,
and %]1 gamwls efvdl, (ngenﬁaIZQ%@Mh%//iﬁlﬁ oiy@ouﬁ@ﬂq{ mutations in the p85a
regu dr OX ur161 lilemgla?so b&e nggpﬁ‘@"?_c}q 1glﬁaﬂce Sué’gﬁﬁ@? gl ? @f &Val’y and colon

(Phlﬁbkythﬁﬁf R@@archﬁﬂb(klym TRarmaghy. Galaditition to direct effects, it is
6al kyl sul fon - 6al kyl sul f onyl am no,

beligyed dhqt p@g,tpgagpn @ﬁéi@@ Iael,%lﬁl@ CPRHDAES tcsﬁylmoalﬁg%lc events that occur
I
o B Y B LY o BRI Mgy -

1ndebttﬁ(eﬂ adbightkot ¢ faacdpasrayiosing erﬁéﬁ% G@CIRysézsmgem;r iryans (Vara et al.,
oup selected fromC 6

Canges PR RV PRUA, 30hb?‘3e$(lb‘§y l(ﬁx?/lflg% ﬂ@lthé’lp’étém yeeglling
pathaJa ¥inchk %bel%a%%mbﬁ oPRi:@ %Hr yr%ghé'khﬁgg §8BBYn 89&QY of

e substituent groups selected from ha cyano,
tum(burs teadinigya nchxwpatioCof BBK&medla(ad | pathivikayx YHaﬂaaleo@i Omolgyﬂlq, 2000, 19,

105 Pty O L o S, 3,

385,344621l8KY Inediidiidon, @la%QPI@Ks Kivdy) e B8 to @Lﬁh&yﬁgenesw
(Cl- 25 6al kyl )am noC - 6al kyl, bis(C -6al gflh ) am noCi
yihe

causcg By kgiousgongiaiream sugmlbng: pyeng. Fos&kkryplgulloss) pifeay of the PTEN
tumour-sg\g%s%%?lp p)l%tgslfe{(tﬁ C%tr 1| a%c?n%eksgor}lo H Iﬁ@ i\ g)P3 back to P1(4,5)P; is

assobﬂaﬁeﬁ@lllﬂﬁ@’v&y%}mfrb@gﬁlm tumotirs Rﬂeﬁdeﬁé@hlﬂﬂo‘ﬂ df Q’QEKhﬁeEdlaM:d broductlon
nitrogen atomto which they are attached for

of P¥(é 43%)%@4%%&51%&’%?@%%@;/@#1 &epi A et @Orft - Blarﬂzermore
ring carbon atons is optionally replaced with N, O or
S and which ring is optionally substituted by one or
nore substituent groups selected from hal o, cyano,
nitro, hydroxy, Cl-6alkyl, Cl-6al koxy, hal oC 1-6al kyl,
hal oG - 6al koxy, hydroxyG . al kyl, hydroxyGC - 6al koxy,
CI eal koxyCl aI kyI CI eal koxyO al koxy, am no,
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6al kanoyl am no, carbanoyl, G -6al kyl carbanoyl and
bi s(C _ 6al kyl ) carbanoyl; R6 and R7 together with the
w@ 200000778t om t 0 whi ch they are attached for m aPGFGB@008/050549
10- menber ed carbocyclic ring or heterocyclic ring
wherein 1 ring carbon atomis optionally replaced with
N, Oor S and which ring isgoptionally substituted by
one or nore substituent groups selected from hal o,
cyano, nitro, hydroxy, Cl-6alkyl, hal oG -6al kyl,
aug I Sah& epdots FOARP S -m&BAtKY Elgnzm{ﬁig @M@ is @@1'1&@21)(@ contribute
G - eal koxyd- al kyl, G -eal koxyd- al kox am no,
to a GirigyPkyangeisner ckinagloby agayakph pAdknBYicheseromid Asisrdop) Cellular
Y eal kyl, bis(C -6al kyl)am noGCi
Slgnfa@éﬂgk%‘i’d? E{lf’?r%(r?)% 6al kyl , G - 6al kyl sul fonyl ,
G 1paddiidstel 1@[B/1haﬂémzﬁlng proliferative and survwal signalling in tumour cells,
G - eal kyl sul f ony”d- eaIkyFJan1no sul f anoyl
ther%}sse(v@en@athWl)agqﬂang%fpzy@s_ c@grr ‘59)| tglﬁp%genesw in tumour-

assoéjd %F kmlg%:(%ﬂb(aﬁglgﬁxaﬁ@égﬁﬁ%ggﬂgl ?gﬁwa IPDa an 1ﬂ§30rtant role in

medsting ahgdgém@mdm&sin@gémtheliﬁlcdls iayesponsend pﬁiaﬁgbgﬁy}hq fa%rs such as

Ve A% LB IRI Y L SE 0, 31 9 ar el LSS s

enzﬁ%s%’f@ﬁ)!& Mlv@ﬂ@n Hl%ﬁﬁ a%ﬂd%iﬁa@on (Shsydr, Me?trblﬁﬁfbﬂqn{fe%tg Drugs,

optionally substitute one or nore substituent
20043 rldu bé 9% é’llﬁé teazjynﬁer mmmatswhoclylam@vldm iherapeutig/otmesl/via @ihibition of

tum?lly(ﬂ;% >](]§/Vé8108 gpﬂ We?as%lar 5& ?%ﬁtl%%%%%%yﬁ%( enzymes play an important

role @dhk %%@auo@aifkmhmn@cewsaddﬁ&m{ﬁng & pXtYimoafk&ie effects of
G - 6al kyl am no bISéCI 6al kyl ) am no, am noC . 6al kyl,

mﬂa(nmlate@ q@iflsj(ﬁwsm@an Y @p Nanyres 2092, 438 erj(ﬁm noGi
%Jhk%/ekﬁr}cﬁ%ﬁ%%g%ﬁst fa rﬁy rma<%log1§aqlulﬁ§ﬂn§olfg P aYass I PI3K enzymes will

be oﬁﬂe@lpléyﬁcsvdlﬁ@fa)yﬁ@ treadhént daramicus didthiaanmytiding different forms of the
G - 6al kyl sul fanoyl , bi s(G -6al kyl ) sul f anoyl ,
disegse of §pEsh wn&rﬁmg solight B%IHWISHC@S BETRYNEH SAtspmas Apd the

leukBrifa cﬁ% *?%459 ﬁ;p]atéﬁ%% %]o 8 115K
cu Qﬁée%@%ﬁ nt g’ e%k%r 6}oup ?e ectgg from cHzymes
shouBl b&al Ihyfapelﬁa:r\btdmyﬁok ykatnear do tor ekyrhfilie; camlcérydf the breast, colorectum,

het er oc cI d heterocyclyl G - _al kyl which
g ifsRe SLeiing Eiat Y omal et Risteaatabd pliaptibal Sotar
can&‘?%ﬁ%r@s@it@ Ghe S 4R HahObilE YA Obonki Blhdder Medl AXY neck, kidney,
6al kyl , 'hal oG - 6al kyl, hal oG - Bal k koxy,

11vemg@ﬂtmy®tm6]aﬂls|gy¢ oemdjngj)sy@ary Qankr@&s] ski@j testas, klayrgid, uterus, cervix

and wlg% énd oé équ%%%(rﬁl)éﬁfﬁgludgﬁ]% %gm' muﬁ1p k1¥1yealoma ahd lymphomas.

( C'Piﬁ@}l kyeR( 1R 5d FBQ@BKeﬁ|aKM¢ate(pﬂ)}5G@CR'S 6@' Wkl i, Aefonstrated in mice
-6al kyl, cyanoG -6alkyl, G - 6a|ky|su|fony|

lackﬁig-tﬁablkzamw |TdImB,rr®ptr6ph1ESalnkl argydphages-dsa &/ fr))mrﬁlﬁﬁy-deﬁment

anin T OO Bl RN dAL bty 1 FRESse RS mplaion yelh vaignyehgmotacti
subs@Jn%eé (;aﬁi&p@sn@e@tdssé PP aeeNIPL1 a8, \gﬁe@w@, fg,ﬁllaﬁﬁlg%ﬂmhgpmotem

, carbocyclyl, carbocyclyl
tyrohm bm@@y@jupledan@ptm @x@l@mayﬂlﬂ(s wab lqvact Wﬂlr@ﬂﬂ ajrbugri¢rse, 2000,

257 o LU I0R BBt onsrares 2085 ARBCTRDE )RS G er . science

200231286@452, 1 omllm)_@ahk&mbre M@r@w@m&ladtwlbhosphorylatlon of PKB

hydr oxy kox am no, bis(C . 6al kyl)am no,
was api ing@ledel ﬂhyﬂe GRGCR ligandsyimPAHC N0 callst Kipken toigsiba, the results

dem@lst@équ‘gg) ?%ﬁﬂﬂ r%g@lg@g%anogpaﬁ% gﬁlﬂlds the sole PI3K isoform that

is ac@vat%@ b ﬂl:‘@-ﬁs O %%C'WE@H i h@%rféomar%w @0 neutrophils and peritoneal
bi s(C = 6al kyl ) sul fanmoyl, G -6al kanoyl am no,

6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and

bi s(Ci -6a|ky|)carban0y|; or R18 and R19 together with
the nitrogen atomto which they are attached forma 3-
to 10 nenbered heterocycllc r|ng mhereln 1 or 2 r|ng

oy s g, o o
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replaced with N, Oor S and which ring is optionally
substituted by one or nore substituentgroups sel ected
wo e@abEbD, cyano, nitro, hydroxy, oxo, Cl-6alkRgl/GB2008/050549
hal oG _6al kyl, hal oG _6al koxy, hydroxyCG _6al kyl ,
hydr oxyCi _6al koxy, G - al koxyG - al kyl, G -eal koxyG .
6al koxy, am no, bis(C . 6alkyl)am no, am noC . 6al kyl,
6al kyl, bis(C -6al kyl)am noC -6al kyl,
cyanoC _6al kyl , G -6al kyl sul fonyl,
mac@ph@@és@dn%buﬂﬁg%fé A 8Ky mice were tested in vitro, a reduced, but not
G- eal kyl sul fony”CG - eal ky*am no, sul fanoyl,
omﬁieteﬂijahlbmgamdl fparfosrhgncbiirs (lEmBadik yticb a;llnlefean@ydsaysewas observed.

6 k b .G - b d .
Hovy e 1S M sy BBy Tosisghoabal 17 foet eitophl Hfdgion into
tlssu‘é@ﬁl?i?&haett M $Qenthi BInot NEN 58958, @ubaeBeY ROET Badsudst that PI3Ky

menber ed car bocyclic ring or heterocyclic ring
is mmle*edalmh& pathrfgdoey frocesatamaritisanop tthograletayion @fp hacmduml fdrce for

motlélﬁé % ?gnﬂgmggg%ﬁh@f%w 9151533{?355 éélrsetls%téacﬁﬁeﬁ %ﬁilﬁh{ nmgan etal.,

Prochgl(%p %cag c;f{ NN eiglg%(sd(g gr OW%&QEQ&?@?'%%%QL%%I}Ky to

resphioy} dls@se P&h&@gy atme alith Ay derddAstatiofdhatRIBKY Ihatvh Béntral role in
bi s(C - 6al kyl)am no, am noG - 6al kyl ,

regw@ng@admﬂnaﬁdmd}lur@anﬁmatwb sd @tivagen REnouasephiddieading to acute

lungdgﬁll kﬂur}l & ?ZP gﬁl 8@%&‘1&% 2br 61%'7@’1) SeHo %y e fact that although

am no;

PI3I<§' s @%Hi}y bgprbdsem Wl&c&?iek,)'i’f_s] 194 saems aoH th adedftre vAtSKdematopoiesis,
al ky

sul famoyl, G . 6al kanoyl am no, G . 6al kanoyl (Ci.
and &wl fkqut qrﬂlﬂﬁy-n@lénb@am viab{g) ar@é}:ﬂ@e ﬁlat&lblammyica‘raﬁ dus PI3K isoform as

a po%&ﬁél%rgfial K }Nio [ﬁ g'};l%lwll«%s[ ﬁég%ﬁgé gé%ja gp%{ tha %%}/ 159 an éssential

amphﬂgxemﬁéé@eéﬂ Xctﬁﬁﬁ'&? ea’fffa‘é’gfueaet ar %ﬁmﬁﬁiye%@d 18({39”@41 -451).
6al kyl', carbocyc , carbocyclyl G-

h etT dogay ad@ttlolatmduh@uegmym ther€Ciis eatdngk tlwh |C¢zt$s ¢ Pbilp cigymes play

| tituted bstj t t
o ol R GatAsh QO PO 14t 30y MR TR GO < 208,24, 366-
376)6 Bt ClasCila ﬁ@'ld(@ﬁ&)jzme@ ah®e sid @Mks Ibr@llzﬁQe haRainkf¥Mat roles in
hydroxyC -6al kyl , hydroxyCG -6al k
cellsgad] tk@wnee@]st@m (Kc@iasug ANaberg >Immunglqgm,x%003 a11=,;| 314;319) and thus they

are t%agéaut{éxgr I’ertlasl E]gfn%l%!l %}q(w %héf %llle)rggﬂ(ﬂ%aq%@s ga rﬁn;[1 %&o%g demonstrate
that nfiéd dl%ﬂcwn@irr PIBRN kil PH KD ik viatld, Haehd< ¥ afibifaesayih BaR@tory and

G - eal kyl sul fony’\o eal kyFj am no, sul fanoyl, C1-

allergtg Iﬁg,gogmsf(WW N0 |4|3w7})§m 1@y, Inhibition of PI3K is also

usefgl ? a%( % ﬁ? é %flélgf 1gerfa§e l\/lar%?{lllhﬂﬁﬁlg%ﬂghggs Q%Tlg% l}r%y affecting

cardidedearnae IOPﬂayadeydzt’ ogeAdOm @ar@ioﬂmufﬁel\/&ﬁllcﬁﬂb 90@31113 206-212).
car bocycl carbocyclyl G - al ky het er ocycl yl and

Thug, é@léblé%“/ @?((}ia@? L P&&%zym@ﬁ 8K egp%@j‘iad fosbeitviabigan [[kye prevention and
| ect ed
oI AL B0, T Rl g oups ol ot
Cc1 -Sé@érklosompohadlsaﬁaﬂmﬁlb[tlﬂlﬂ,(s had pi@spl&mﬂd&hugs;tohﬁm) koixysE-related

, 6al k 1-6al kyl,, . .
winag (3K Kok DogliRied mhiyie Coeamey i creety fyvaive
LY2@@‘)(§@’ | TKE@Q& BSmpAHJS 91@ r@as@ﬁ!lmy kpeciffdmBitoWd IfATBROEnd PI3KKs over

- 6al kyl , bIS}()Cl- 6al kyl ) am noC

othe_ﬂ_k@aﬁ;ds)blut dyatwsipoBakkgnd digplap ittleydeativignyithin the PI3K families.
G - 6al kanoyl am no, d-6al kanoyl (G - 6al kyl ) am no,
car banoyl, G -6al kyl car banoyl and
bi s(C - 6al kyl ) carbanoyl ; R13, Rl14, R15, R16 and R19
are i ndependently hydrogen or a group selected from
car bocyclyl, carbocyclyl G - alkyl, heterocyclyl and
het erocycl yl G - al kyl which group is optionally
substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, Cil-6alkyl,
hal oG - 6al kyl, hal oG - 6al koxy, hydroxyG -6al kyl ,
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NR13SO2R14; R4 and R5 are independently hydrogen or o
or RL and R4 together with the atomor atons to which
wo bay/oaarel att ached forma 4- to 10- nmenbered cap®DGCBLIOBO50549
or heterocyclic ring wherein 1, 2 or 3 ring carbon
atons is optionally replaced with N, O or S and which
ring is optionally substitutged by one or nore
substituent groups selected from hal o, cyano, nitro,
hydr oxy, oxo, hal oG -6al kyl, hal oG - 6al koxy,
hy dicexfdglPa wrhld bB)dgé’l%Yer‘p@@M@ﬁl‘fﬁher effective mTOR and/or PI3K
G - 6al koxyd -6al kyl, d - al koxyd. 5 6al koxy, am no,
inhilyiasg @r usainkife )rg@ﬁma@t olgaeneyGinflgamejery or obstructive airways diseases,
6al kyl, bis(C -6al kyl)am noGCi
1mm%§ ngﬁrg%vgsg‘anobg%aéﬁ kyl, d -6alkylsul fonyl, d
- GMdﬂihéiﬁiofp;/IﬂMhlaﬁib lal@rlvadrvéahﬂf(yl)sm ﬁqﬁfbytbfsthr@ahdwrh Jredit BA,
sul f ano bi s( G - 6al sul f anp
6alKaing q)rglllt{’ia,‘r@nt @p@;ﬂag%bgp @@94/@%83;@ |d}s&}ﬁs%compounds that possess

P RO O ol LRl MO s, o

are eaykamut(ﬁ ant iheﬂerdahﬁymmoesubktitateh @g*rlﬁmtlm:sawﬁiich tidfer from the compounds

menber ed. car boc ring or het roc cljc.ring .
of (B G T ioR YOO BEib T Bt STy LBy St Sibstgoenss. WO
200M483681doss RAWiMYsE RofapHichds Svititht ORR!! 'sﬁ(bs%ﬂté%%s' df! lﬂﬁee&e@ﬁt
one or nore substituent groups selected fromhal o,
1nveoly@m olnhipiitorsoyf YK motcyity G an ﬂ};cltreahmm)@f cBabikart also disclosed in

d
Eurc@ean E?tﬁ%gé@%c&?r@?‘}?@’?gg cﬁ&%ons -Inﬁ((g‘ﬁ (gﬂng u:l?%tltut)éd bicyclic
heteﬂme}aIckmbaﬁﬂd@,ouctbass(i@lazoﬁﬂé od yitmopm Kiri@idine Al Kiles and 4-

bi s(C -6al kyl)am noG - 6al kyl, ano 6al kyl
morphalgatsistavicd grsyiclic Heterpry) pgmp@ |bghai1q1@nonocycl1c pyrimidine
.CJ | kyl sul fony~Ci - eal kyFj am no, sul fanoyl,
deﬂ%twggl kyl sul famoyl, bis(C -6al kyl)sul fanoyl,
C voab bamego3an) W0)2068/DRS'1 8X)anit1ﬂl¢020@8/bmwd,lsclose compounds that
G - 6al kyl car banoyl and. bi s(C - 6al kyl )carbapoyl ;; R8 is
possges) 18 E PERNd(w Rl H spegehinhbaios) a%gy&ﬁ 3N AE U@Pfué%i} tﬂay (reatpggnt of
Cam?pd R10 are i ndependently hydrogen or a group sel ected
rom G _6al kyl, carbocyclyl, carbocyclyl G -6alkyl,

hettemoulyrlof bomp«mﬂule Em‘lmsylchmmnolmélajzlk@ﬁ(pmmmnfcg]yhnghyls-z-

pyrigfholpa i dE i Bk Ry SRy o Tyt g et

yl}n%rb]yohne hal ObdenGabiked in Mﬁ@fﬂﬁ@lﬁ&hﬁ&h database but no utility has been
ydroxyCi _6al koxy, G - 6al koxyCG _6al kyl, G -eal koxyG -

1nd1(a1t¢d)e)(yl thermiisiean sugge@@lnkﬂyata]msn gompo@(d@ha%mﬁﬂg and/ erd 13K inhibitory
(G - ea | KyFj am noG -eal kyl, bis(C
oot AT PG Beibes i BRI G 2oal Kyl sul f ony

G Seadrisitlosik Weaityt &\indQhat certain morpholino pyrimidine derivatives possess
C - eal kyl sul fony”CG - eal kyFj am no, sul fanoyl

usefg]alhkrylpglﬁmfpgmpes By shayt w@mlg(gq laes upg,bﬁ);lpeorencgllconstramts it is
behe&eg?@ l_fl%gtﬁ{y é%r S%%P_@S%}{é dﬁga‘[g@éa%gll %@%ﬁ%Xﬂe1%ﬂ1b1tow
acti\iityC@p'&llSdtﬁﬂTU&/klhySérang&n o;DdS oﬁr’ngfediJBK&alzﬁﬁé edich aothe Class Ia enzyme

G .6al k clyl, | yl G - al kyl,
and/%?‘l@% é‘i> ﬁffza ré‘PFg ﬁéf%&%él&% ﬁﬁé::%gtlhymme&ﬁﬁ%ﬁydh%EBW@TOR
fami®iRd h%aa! éeﬁtr§l%§[1hta%ﬁﬁ)ep¥f &r‘lﬁ)reéesg@ﬁﬁclﬁ&igg @f&lﬁf&gﬁon and survival,

gr oups selected from hal o ano nitro, dr ox
and BicaGsd dqyd:gulétiﬂ)lnaﬂtheﬁabk@ﬁw,aydﬁlala@@,lsaﬁab lfzto;qu 1n a wide spectrum of human

cance%s I%r é?s%l k%/ %W derc?%igqgﬁtot)lgg %eréoxlxrgs Wé} b;‘é%g\%ﬁaﬂ}s useful. In

partRUBL  is eﬁﬁéclféd' th@Th& Qerivall O RAL léﬁf[ﬁ--pr(gllf&(a@ve and/or apoptotic
- 6al kyl ) am noCG - 6al kyl , cyanoC - 6al k

propejtics athish mearfsdhatitheyov il usahub i télmtm@ter%@g‘f Wfgwelyferative discase such
G - 6al kyl car banoyl and bi s(Ci - 6al kyl ) car banoyl ; R13,
R14, R15, R16 and R19 are independently hydrogen or a
group selected from C _6al kyl, carbocyclyl,
carbocyclyl G _6al kyl, heterocyclyl and heterocyclyl G -
aIkyI mhlch group |s optlonally substltuted by one or

o o s 1 . " . e o o
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RL 1, -OR1 1, - SR1 1, -SOR1L 1, -S2R1 1, -COR1 1,
-CO2R1 1, -CONR1 1R12 , -NR1 1R12 , -NR 1 1COR12, -NRL
WA SOOONRSIL2R16 , -NR1L 1SO2R12, - NR17CONRL8R19 BOGB2008/050549
-NR17CSNR18R19; each R3, when present, is
i ndependently selected from hal o, cyano, nitro, -R13 ,
-OR13, -SR13 , - SOR13 , -8S2R13 , -COR13 , -CO2R13 ,
- CONR13R14 , -NR13R14 , -NR 13CCR14, -NRL13CO2R14 and -
NR13SO2R14; R4 and R5 are independently hydrogen or
as cdrce® atHeYdompiundRlofARdpiRder ABRhAGT mtd bRo B |s@hPIMiMibiting the
atons to which they are attached forma 4- to _
unconroftedrpd hudat peeltfodipe Whichorrispefremoayions eon-mabgnenedispases such as
inﬂa\}tal?%to%’rdi%a%e'rsp sgrﬁlégg nalligxﬁa?yg?dri]slgeg?egﬂénb ?n%ln(iail%/qaée%%lr %gr%govascular
disesddbstituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, oxo, C _6al koxy,. o
G _C@gpqagy,yt@ porgpqgglkl)c, pf %pﬁ@pn@y%qogypwmtem 1nh1B1tory activity

agalg%y%B%g{r%%% g%ﬁa[m_t g@P&@ﬁdeg&aeHg@%éa s l%g/%’h{(?ﬁlhlbn%{'}%cgwty against
one GF m6el KYKsmlzfiaayduch @& theallkysl I8 ehfymmydralornie Class Ib enzyme).

Ci - eal ky| sul f opy*Gi - eal ky™am no, .sul famyl , . .

G %\‘IOIQ%/FI%&? W&H&?F RSP SRTEPE BAPRRY €Dl psy# is Repyided a compound
Ofﬁgghhgmpylanino, car banoyl, G -6al kyl car banoyl and

bi s(C _ 6al kyl)carbanoyl; R6 and R7 together with the

carbon atomto which they ar tached forma 3- to

10- menber ed carbocyclic ring or heterocyclic ring

wherein 1 ring carbon atomils optionally replaced with

N, Oor S and which ring is opiionafly substituted by

one or nore substituent groups selected from hal o,

cyano, nitro, hydroxy, hal oG koxy, hydroxyG .

6al kyl, hydroxyC _6al koxy, @ - a| koxyC - al kyl,
G - eal koxyG - al koxy, Rém;?gﬁji 4/qu kyl ami no,

bi s(C - 6al kyl ) am no, am noC - 6al kylR?2

(G - eal kyFj am noGCi - eal ky bis(G -6al kyl)am noCi

I
- 6al kyl , sul fanoyl, bi s(Cle’@alIEk@ ) sul f anoyl

j j ' . car banoyl ,
Oragn%@%lkésﬁgg# %ﬁg@t‘é}ﬂeg%hﬁri g%ﬁgrgnkyl )car)I;am) l; R9 and
X isRlfhkar groiyp sgpeatifoml ¢ RiydR @R‘@Cfécgﬁnhp-@e%{émé@bw-, -C=C-, -

from G 6alkyl, carbo lyl, rbocyclyl G - 6al kyl,
=K B o CGRI  Lbhat NI C iy SOGREE - SRR B ENCRBop i s

SRR QRS ke SR S IRt BRI B
-NR@(@)J(SR6R7Q-SJ]@Q£H|¢R3(SR6H%§|-Q©ML,KNR4C@-Q$IR4@%DWR§L, -S(0),NR*-
al ky

hgldgox C-6 hydr oxyCi - 6al koxy,
and gBIRk €k _6al kyl, Ci -eal koxyG - al koxy, am no,

B R TN T
CR®Ci . 6al kyl sul f onyl ani no,

.Ci -eal kyl sul f ACi - eal Fj.am , | f [, -
R 1%@&@%%1??%%@?? Criliph 5%3@%? Curliimsl E?%OCYC%, carbocyclylCi.
y . L A
oG SRR SR gy BRI by o
mor¢ mubsperiegrbiyy sdigadedigen heto, ayapoouitros Bl ,eOREA-SR .0OR’, -SO,R’,

i I I i - al
R Py FALRI SRR by SRR Jyisiofint SRarQNE
-NRepOCOoN P> aHdpsNRPGOgE by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy,

R’ ica g@ap kylected floa Ty 1-@8koribockigint adyhaiergeyicky which group is optionally
| . j - koxyCi - al kyl ' 0 j - :

subsQHREEEY S TS oy RiokB i Bl Setera Py Ghano nito. -

am noCi - 6al kyl , (G -eal kyFj am noG -eal kyl, bis(C

- 6al kyl )am noC - 6al kyl, cyanoG - 6al kyl,

G -6al kyl sul fonyl, G -6al kanoyl am no, carbanoyl,

Ci - 6al kyl car banoyl and bi s(Ci - 6al kyl ) car banoyl ; R13,

R14, R15 and R16 are independently hydrogen or a group

sel ected from C1-6al kyl, carbocyclyl, carbocyclyl G -

o, o o, o
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CR8; X is a linker group selected from -CRA=CR5CR6R7-,
- CRGR7CR5=CR4-, -CCCR6R7-, -CR6R7CC-, -NRACR6R7-,

WO 80ReR751 - SCR6R7-, -S(O CR 6R7-, -S(0O 2CR6R7PCT/GB2008/050549
-C(O NR 4CR6R7-, -NRAC(O CR6R7-, -NRAC(O NR 5CR6R7-,
-NR4AS(O) 2CR6R7- and -S(O) 2NRACR6R7-; Rl is a group
sel ected from hydrogen, G -G8l kyl, C2-6al kenyl,

C2- 6al kynyl , carbocyclyl, carbocyclyl G -6alkyl,
het erocycl yl and heterocyclyl G- al kyl, which gr oup |s

R" OORFIOEB?R“I,V S@H@SLS@R@C’-C@R@“@@R]IWEE@NRUIQ{SW l NR@-‘]IK”
1group sIg ted from hal o, cyano, nitro, -

NR-ERGON ; SOZR9 - COR9, - COZR9, CONR9R10

NR9 9 N 0 BN B, 13 13

R IR Mg o G sbbrao ™R R L gemip COR'-COR'
-cosm édﬁ =Y, G2 gtali @@mltc@w CI&RH’@@QRll‘ye{ndaml}mzﬁfleyd yl

ich group is optlonally substituted by one or nore

R a§@|5"staﬁt wepirengeBlphidaersperfemlkyl sel ected from hal o,

o RG0S 1

menibetddiArbocRic drCEE@dIRcli’ RhH WherdﬂRl ﬂﬁ@ﬁﬂg garbon atoms is optionally

NR17 NRl?CSNRlS
replw@&@ Der a@%ﬁwg b LB OB Ewoae OFafsubsiituent
grod@h Eél@eted Bgn?ﬁ hall:\g)i mtros%(ﬁoxy, oxch}I-%llzlafl é%fﬁ%g’y rhaloC_galkyl,
haloC3GOREY,, hy RLEGARIRYH Rt C NRUSBEPRLAKCRECar . arbioxy .

sk SRR Ot Y PR oA BT r S BREr S TEHal af By DaminoC.
6alkﬁet1gérd‘]ogsl(:?9£1ﬁir@c46alk}q @yaﬁgefrgama@ r@ldGaLk@rshrfsﬂ;ql ce or

ic ring wherein 1, ring carbon atons
6alk5/1§ulffpwia@ﬁao,| G 6|ﬁléfpf salf@wl(,@méhlkml)a@r@s sudfagny L hisellylsphgmoyl,

b1s(¢ H<§r %lu%')x e(g %ﬁ%{rﬁ)ﬂaﬁ%ob& %larl]lganggl(go %a?ky?]t/égﬁﬁé tcg%gél&yl, Ci-

6alkﬁl&atﬁa+nl§yl|and@s_(ﬁ@&aﬂd@l)éarbhﬂﬂo?@ 6al kyl hal OCI 6a| koxy
ﬁdr ~oxyCi _6al kyl, hydroxyd _6al k a -
R" apfl Ry jare @@@aﬂ%&wect% fmi}y T98§Th aalocscya@ai IF<1§7P arﬁi Kosalkyl:

R® é’éé&%q(@@tu‘ﬁ?(/@o%% o, PR B BhKYE: -

am no
R’ amilé%aﬂeym@hm@mw Gydegbkyragionp selsetbd &mmyT, salkyl, carboeyclyl,

R R TR TR

subsititédby oRBS bk GABRRNBY biouFPs @ ot SARE B%no"‘hﬂ_ﬁ% hftRoxy, Ci.

carbon atomto which théy are attached forma
6alk3110Cm1ﬂmtyehia1@CcaH@d>dgamChcaalnkpxisg h@ﬂTOHECeﬁdiQﬂ!m}JdtOxyﬁm@alkoxy, C.

wherein 1ri CRu atomis nal |y, r Wlth
stk R s B TR g S P PRy o bis Py ffid Bty
amuw@ 6§1kym1e6aﬁdy@5ﬁmﬂd@ RAIKII, BI4AS, A g@ﬁlﬁﬂ)o‘l %Qﬁylh%tasaocl salkyl, C,.
itro, @l}%dr oxy, hal oG _6al kox hydr ox

6alkfdﬁlk1§qny1 H?,Adalésw IB’éfFR’@QyCl -@lkyTay floaxt 6311<é{I1)I%91Im0 sulfamoyl, C,.

6alk§%@%@é@,§¥%{ fagfﬁbgsg?/fa%@?]h o%@l@é]log%krhﬁ&w Ql%anoyl(Cl_6alkyl)am1no,

carb@ﬁbyl@@ll l@]FylazIrbm@l -aad by, cabiiy$)cibam6gl; Kyl ) am noC
R" @da Balaﬁ%@ﬁﬂ’ gé);gfalmalggenl or a%roup sleil(ec![esdu#ro ?Xtalkyl carbocyclyl,

I S
carbgzysc‘(i“ﬁb é 1|§}E Ilié)%s}éf%yr%%ép ¥ f"’d‘gg@l?lCal r?o &gﬁpﬁrﬁ% ,group is optionally
subs@altéd/by) amd eranore anldumepk groGps Saddigd franbmkmyyananmltro hydroxy, Ci.

a2 S TN B SR RSN,

6alk@>@fd?(3§ll(§ll f' Falk‘@{y@ﬁéﬂ%w Qn1n06@1 KatkylaR@ioe bRAVG 6labl<|y8§1ﬁﬁlo

eteroc - "al whi ch gro I S optional
aml@ﬁbs@lkvﬁ(@dsawl)@ Qﬁ?n 6@ibylebl§8®%aﬁ<wbemtn0§n@@bxl exne€t-edkyl, Ci-
from hal o, cyano, nitro, hydroxy, C - 6alkyl,
hal oG - 6al kyl, hal oG - 6al koxy, hydroxyG - 6al kyI ,
hydr oxyGi - 6al koxy, G - 6al koxyC _6al kyl, Ci -eal koxyG -
al koxy, amino, G -6al kylam no, bis(GCi -6alkyl)an no,
am noC| aI kyI (CI eal kyFJ am noO eal kyI bi s(C
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or a pharmaceutically acceptable salt thereof; wherein

mis O, 1, 2, 3 or 4; 1Y and Y2 are independently N or
WERBIp005i ded that one of 1Y and Y2 is N and tPer/cBb@®B/050549

is CR8; Xis a linker group selected from

- CRA=CR5CR6R7-, -CR6R7CR5=CR4-, -CCCR6R7-, -CR6R7CC-,

- NRACR6R7-, -OCR6R7-, -SCR6Ri-, -S(OCR 6R7-, -S(O

2CR6R7-, -C(O NR 4CR6R7-, -NRAC(O) CR 6R7-, -NRAC(O NR

5CR6R7-, -NR4S(O) 2CR6R7- and -S(O 2NR4CR6R7-; Rl is a
6alkﬁ§1§lﬂﬁ1y§ @l%@m%yﬁmﬂb C‘Cagdgaah@yl@ - ARy kemlo, cﬁgarﬁaj{lkwyl

y

carbocycl yl carbocyc yl G _ ‘6al kyl , heterocycl and

6alkﬂé4réa1@@ylcdnyllb®(cl @l Icarbapriogh gr oup is optionally

L S T S S g SO S SRR R e
carbo@@ﬁ@carbé%ﬁ%l& - QIR RActerddeiyl &M&terobi@ﬁ@%alkﬂ&lﬁ%oup is
- NROCO2R10 , - NROCONR 10R15, - NRICOCONR 10RL5 and
optlorrqﬂiygs@mgd by gfc o ROTE substitesat groppsisclrgicd om hgiq gpano, nitro,
hydr\‘%ﬁ#r %?]1‘6%&8/ L '@ %&190:85%@6 falﬁﬁr B&l&}f aﬁiog?r\g}rdlijﬁé@ ﬁgﬂf }é%roxycl_

t'i onal stitlte
6alk®(yb€tu6dlkmmclgzﬂbjalpch Eﬂl&pﬁﬂd@ikéy, smire Ceehlkylaminoabis(C;.

kDR, 10l 1 Cr i 0L R Do ER NGy,
cyanl)%alkyl & %&73%1“}{121 & ﬁ%}%l%l E&@Xlsutfl}l@lécl _alkyl)amino,

9 and “NR 17 8R19:
sulfmylmemmwﬁemmyl bis(¢ ndpybad &mdyy, @ﬁh@n@dammncmlmoyl(cl

sk, BTG TR AT b IR R

for Lih@%ﬁibﬂlcamw ih IERE et Tol[‘ﬂ%ﬁggﬁ&efﬁe R4 and RS are
i ndependent |y hydrogen or gal ky!;or Rl and R4

t odjepdserdapre with jeac amﬁﬁ erth%lp@ﬁ@t wemmre iiherp yprayided a compound
ched forma 4- to 10- nenbered carbocyclic or

Off(%@tﬁlgar cyclic ring wherein 1, 2 or 3 ring carbon atons

is optionally repl aced withﬁ 0Q or S and which ring

is optionally substituted by one]or nore substituent
groups selected from hal o ano n| tro, hydroxy, oxo,
C _6al kyl, G _6al koxy, hal oCngal RgP, hal oG - 6al koxy,
hydr oxyCi - 6al kyl , hydroxyGi - 6al koxy, G - eal koxyd-

al kyl , G -eal koxyd. al koxy, ; G -6al kyl am no,

bi s( G - 6al kyl )am no, am noC|| 6al kyl, 6al kyl, bis(C

- 6al kyl ) am noG - 6al kRl'\_c 0 al kyl,

G - 6al kyl sul fonyl, Gi-6alXyl siN f onygzam no,

G - eal kyl sul fony"Cl eal ky”*am no, sul fanoyl,
G - 6al kyl sul fanmoyl , bi s(CfOl’ﬁl&ld(()U ) sul farmyl , G-

or agﬁ ka”?%%?@%ﬁ%%??%’é%%%@ﬁwgggﬁé? with the carbon

atomto which they are attached forma 3- to

10- nenber ed carbocycllc rlgg or hetergcycllc rlng
X iswHiskei groap sélerjed ipiioh RarGh LSCI&J&QPO@&R @%egd:w‘i nC=C-, -

c=cinnRor L Cehenti e e GoR A PR R EhCRIRS,

-S(CY)Q/@EQE‘R CE@WR“'@I@R@’XYNR‘*@(@@&@@@W&O*}N@H@M@- -C(O)NR™-,

am no, 'bis(C - 6alk I)amno am noC
-NR?@O)eaNu&/@i@)Nmaea@aNRw andoiNg G(O)zaal kyI ) ami noG

'y a&& 3(15 g%l?lypgﬁlﬁr@g%n Ig ?é{ prognde%atll!a(ty olnse }{d Y? is N and the other is

CR®C - eal kyl sul fony”~Ci - eal kyFj ami no, sul fanoyl,
bi s(Gi - 6al kyl ) sul fanoyl, G - 6al kanoy! ami no,

R! l@agwp)salm:tﬁ@ frO@H@b@H@}I Co.oaikemd) Kysadamiheaspocyahd, carbocyclylC:.

r 3 e d fr h
6alkﬁaﬁ%&% G ang%ﬂgcygﬁ] dé lﬂgy}drw fehlc?hn%I é?dp é)n]toﬁm}ﬁé{%s%ggeﬁ by one or
mor® Eulﬁti@%ﬂ&@oﬁ@be&@dtﬁﬂfréﬁ@ﬁl@cyzﬁ@[ Kiyilo, R&aohc% C-)‘SRPy-ISOR9 -SO,R’,
carbocycl yl G _6al kyl, heterocyclyl and heterocyclyl G -
al kyl which group is optionally substituted by one or
nore substituent groups selected from hal o, cyano,
nitro, hydroxy, G- alkyl, haloC _6al koxy,
hydr oxyCi _6al kyl , hydroxyC _6al koxy, Cl1-
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sul famoyl, bis(G -6al kyl)sul fanoyl, G -6al kanoyl am no,
6al kyl ) am no, carbanoyl, C -6al kyl carbanoyl and
whe@p@7r6al kyl ) car banoyl in the manufacture of PEI/GB2008/050549
medi canment for use in the treatnment of proliferative
di sease. In accordance with anot her aspect of the
present invention, there is.jprovided the use of a
compound of forrmula (I)forrmula (1) or a
pharmaceutically acceptable salt; wherein mis 0, 1,
-COR’, B8R’ 4CC§\II19K”30NRS}1@OMI¢R?G‘®E¥%WM RI‘N-NW@&RIOR”
provi ded that one of 1Y and Y2 is N and the other is
-NRG?@CONRsRaanan&S@I%u,p sel ected from - CRA=CR5CR6R7-,

R? i$ % gﬁgct %?5381?91 s b&&@%@G ndq% eés)cLyé&g C:R§ch group is optionally

subsﬂﬁ(t@ W&Qﬁlﬂom sulBMG(n@éNﬂE GrRBéndeany scl&ted ﬁrbm{éﬁﬁ B}ano nitro, -

t ed 6al kyl, (2 6al
R ORGar ¥ y FORL L BOGY 1 F1OR Gt BbBy s OB AT ipR R

NReHe cﬁlysl and heterocyclyl G _6al kyl, which group is
optionally substituted bY one or nore subst i tuent
Rlisgeleuied Sehebiledyhnamithal-B,°, e9RHpSRAT, t-soR”-, R90,R'ORAOR ", -CO.RP,

‘CoNGRioR K gggggm ﬁ%%z%g@?% i Ris,

a\nﬁggg;%lggeg ro 509 is O X-Rl s -CR
6R70—| R2 is a rou sel ecte from Cl- 6al kyl

or REandBE yagetHer a/mth th@atenwyamrm tomhucﬁnth@y @tmattash@bﬁonoraaﬂ |ty 10-
ubst i t.ut e nor e

et eSS B S Bl tE PRE AR - HGiahifE RitBormatomsgg optionally

replailc»ed ‘W%]I\ImlO f{é?ﬁ’a “Ehlil%rl ﬁ(% oiatlonﬁ%ﬁ%stﬁuteg @pgﬁ(ej 5 angfi-éCRlBQﬂtuent

group@@lt@@tﬁpmlalo oD, 1iGOp Ridroxy, NRe7CaMHYS g akayy, haloC).alkyl,

halocﬂﬁlﬁ% DN E%}QCS e?ﬁtg %38{2) gﬁﬂ ﬁa\ﬂ%b% 8"%?@%0 ﬁeﬁkail C]FﬁlgmxyCl

6alko;@?11&1no @%lﬁylammoSQQQC& alkyS@EbSammoCQéﬁllByl (G GaRRBminoC,.
R13CO2R14 and -

6a1kNRh13@@@ﬁéﬁDarm410§n@aﬂRé @%O?h@&ﬁé@@ﬁwvuﬁwﬂo@m or
6alkﬁsul§ﬁ!y%1\rl% %l{ﬁ%ﬂﬂbl%ﬂ(élt of agp%& \M Ll tgkbirl 0 %gfsulfamoyl,

ons "t o ey are a TPorm
b1s((1&aﬂ<@r@belfaenb}da@1baﬂ<ymbylamum betatkamoyCi alkyl)aglmm endbiamoyl, C;.

, or 3 rin tons is optionally replaced
6alk1%@n°?rﬁarﬂloyl(5n8rb %aﬁ@ﬁ)ﬁﬁ%ﬂ@% is optionally

R® afHl B81atd MUESEnAYNIRNR IR IcdTRIE h§&{’@§éﬂ thul%n&ya% Oﬁ{% aﬁ@kﬁ‘%lﬁﬁ
from hal o, cyano, nitro, hydroxy, oxo, - kyl

R’ 1hw1@@dﬂﬁ¢mjnlydmm(haloaaya¢wd (h}é@illkﬁlxyo 6a| kyl

1 G .
S kPP b SR e,
carb@@dﬂ_sﬂ@] s Kndtero®ali hd hbicfdcGElyt@ahikyl Whith ReSdp is optionally
- 6al 6al kyl sul f onyl am no,
subserut@da%kgmesfm ek ypolktitecar Ripvamiakestedsiipm dysy Fyano, nitro, hydroxy, Ci.

O TR 15 0 AL ARy s .
calkdys]) @11@16 ah wkomnmmw amRfp, m@hlﬂﬂaﬁlﬁ@ﬁbhﬁfl Mktybaﬂhh@

o AL AT BTG LT 2 ..

BRI LIRS ISRALCTSACPU e LA SRR SA L. .

y subs
6alk¥iﬂlﬂfm0}ﬂr,dﬁdc$bdibylbwlfelmbylg Cospsamsglastne d: fsaliandyiCa,salkyl)amino,

' d 6al kyl , hal oG _6al koxy,
o B e e % 0210,
R" QAd‘RP arlimd nlﬂ@ﬁﬂ/ﬁh S HDF ¥, ér@d'ﬁ sfé%cte@ fr&RICk YAIRy E@bocyclyl,

bi s - 6al’kyl)am no, am no
carbper I kgl b roQichdanRyFiorisy Sy B bzl Wpich amupdnptionslly
- 6al kyl , cyanoC -6al kyl , G -6al kyl sul fonyl,
G - 6al kyI sul f onyl am no,
G - eal kyl sul fony”G - eal kyFj am no, sul famoyl,
bi s( G - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,
Cl Oal k- U| Oyl (C 1 6a| kyI )am no, car barmyl and

s o o o
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hal o, cyano, nitro, hydroxy, Cl-6alkyl, hydroxyG -

6al kyl, hydroxyC - 6al koxy, G -6al koxyG - 6al kyl ,
w@eesabkoxyC - 6al koxy, am no, Ci-6al kyl anm no, BPCBEGB2008/050549

- 6al kyl )am no, am noG - al kyi,

(G -6al kyl )am noG - 6al kyl, bis(C

- 6al kyl ) am noCi - 6al kyl , cyanaCi - 6al kyl ,

G - 6al kyl sul fonyl, G -6al kyl sul fonyl am no,

G - eal kyl sul f ony”~d- eal ky™am no, sul fanoyl,

substtédby 6@ doithors Ulibnmnk gro@ps e dan@uh a1 d) eyano, rér[ro hydroxy, C;.

6al kyl) am no, car banoyl, - 6al kyl car barmy

salkyl €(- @lkceﬂarl ka,lpﬁ;maﬂ@érm Cuéhlkp*ﬁe hiyeious @ ctallyd. fmdr%ycl salkoxy, Cy.
6alk(g<y%é glﬂe 1, h} 623120)(& & gaHg%xyW 1[11% %‘% gﬁfgﬂaﬁgnop {)1%{:(‘(‘ gfrky{)%m?no

acc er aspe
amuw(g%@lﬁyl (@N&Myﬂ)@ﬂundﬂ? %meyll Bisel salkghemindey sak gloepauadalkyl, C;.
formula (1) formula (1) or a pharmaceutically

6alk§4§‘é&wht§3ﬂea alllqyl?tIW@Pe%f eallﬂm@ﬂé(?waﬂﬁﬂ)gmew wbgmoyal br 4;

n l,y;:N or CR8 provided that one
6alk§]11¥ @%ﬂ %gmgf%(t %ﬂ%%ﬁ& ther is CR8; X is a linker
R” ®'Qp'"” ard 8t ed ufdepmdeﬁlkﬂ EORD GR6R 7 groufCREGICREoGRA -calkyl,
carbog%?&élp@:ycly 1_6g | HessEs ’ NR4 R7_@tﬁ%é%§éﬁalﬁﬁ%?§1@r’oup is

optlor{ﬂ'f@%@tﬁﬁéﬁy oneé M%ge@lf}ﬁtéec&%@% 8 sel%ﬁr%@&ﬁﬁ B?ano nitro,
and’ - S(O) 2NRACR6R7-; Rl is a group selected from

hydﬂwyﬂ,r(blgﬁlkyl G 6@libk>y |halocz 6€ﬂwlkbaiycl-6a(@9<§diytdyww& _salkyl, hydroxyC;.

sk Efetts el RypE oy Ebebt phde Chylram. fle-
6alk§l%ﬁhbtdﬂﬁﬁbc Ofa84R, (@? Ié%%whlﬁé@mah@h Gis(CY. @d’lo'l%)alﬁilhé@p salkyl,
cyanoSoNRORL 6 6all+\3|i@l:®@yl G Wﬁ@@@mlammeQMtsulfonyl(Cl salkyl)amino,

sulfanlﬂ? i ulp Rﬁ(&&lﬁtzlmalj\iﬁ% Wﬁ%@%ﬂ% A5 1b60 I %@\gmo d8126a11§an0y1(C1

salkyigtnainocyneBaytoya Ghlkglcattpmos] @mimg(n?@kdlyylsaahﬁaﬁmdyw ed by
one or npre substituent group. independently sel ected
for ysg ghit Mgdisamepindhe Featmgnt of pmllfiratw@ﬁ@eafe -SRL 1, -SOR

tho ..
TR RIS TP e Qb e [y ymoovnd
offqnnuNF{l)?C(]\lRlSng and - NRL7CSNR18R19; each R3, when

present, is independently sel ect ed from hal o, cyano,

nitro, -R13 , -CR13 , -R13 , -SC2R13 , -COR13
, -CO2R13 , -CONR 13R14, -NR13R14, -NR 13COR14,
- NR13CO2R14 and - NR13SCO2R1 R5 are

the atomor atons to which th are attached forma 4-
to 10-nmenbered carbocyclic ¥ WeYerocyclic ring
wherein 1, 2 or 3 rin carb|n at ms is optionally
replaced with N, O or “h |ng|s optionally
substituted by one or nore subst i t U&nt groups sel ected
from hal o, cyano, nitro, %911 Exq){) oxo, hal oG -6al kyl ,
hal oG - 6al koxy, hydroxyCi hydr oxyCi - 6al koxy,
or a pharaak&nxyly a&ﬁbﬂﬁble salﬂ therﬁifk@h@&dm 5 6al koxy, am no,
G . 6al kyl ) am_ no,

X i G KGHETRYD ) AT HOEPD -6 RO R - 168 (SR CBER] y R FBICE"

6alk a 7 5 If
=C%a lZ%/'f gu ?bn am ng ng ﬁkyl s%n?l’(d k’yIS)(ORr(lj
-s(CEMR%ﬁqu(omfs“ 6R6€;\LN(RT()(S)JNR5®R§/R7,-, JS'(e)zNR CR°R’- -C(O)NR -,

pal kano I4amno5 d-6al k 4oyI(Cl Hal kyl )am no,
-NREH(DamDW CANE RPN Rozdy INBSObrs ( Gi -
%ﬁﬁ 8 1 2 I

y agélgmé%% ind : ngﬁhr(g Q)g ?g t 7 a&%i th&g%%%?aY\%qaﬁ’ GOR G8ROSher is
CR*10- nenber ed carbocyclic ring or heterocyclic ring

wherein 1 ring carbon atomis optionally replaced with

N, Oor S and which ring is optionally substituted by

one or nore substituent groups sel ected fromhal o,

cyano, nitro, hydroxy, Cl-6alkyl, hal oG -6al kyl,

hal oG - 6al koxy, hydroxyC . al kyl, hydroxyGi -6al koxy,

i ndependent|ly hydrogen or o O/Q\%I:l d R4 together with
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6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
bi s( G - 6al kyl ) carbanoyl ; R19 is hydrogen, cyano or a
w@emaporel ect ed from carbocycl yl, heterocycl yl PEraB2008/050549
het erocycl yl G - al kyl which group is optionally
substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydgoxy, Ci _6al kyl,
C _6al koxy, hal oG - 6al kyl, hal oG - 6al koxy,
hydr oxyCi - 6al kyl , hydr oxyCi 6al koxy,
R'i$h gﬁﬁF kersvEil 1198 @ygalk(%@ car&@&& m&?ba@ﬁhﬁgmlkﬁ rﬁe‘ﬂ&ocyclyl and
G -6al kyl am no, bis 6al kyl ) am no,” am noGCi kyl
hete(@zcly& Léklﬂ,(lyy, afhlqibgnpup Baipkphallysusgihied (bailomy oy mﬁm@mstltuent group

anoO a kyl oCi k 9 9 10,
Sele%g‘i?tr Ky‘f"arrhﬁ‘%’ok R al(@iﬂs uﬁxponyk kfgb 204 ISR COR

R’ isul Qfoal yﬂecte@fmﬁa!tkéélﬂ@lm cfaﬁm@yél 1 abidﬁ(e@érocyclyl which group is optionally
6al kyl ) sul fanoyl , G -6al kanoyl am no, carbanoyl,
subsgiied/ Pt AR LRITBYI SHPRIItEsNG g@upe%dq@que@ﬁy Belaggd frO@rhaﬂmyano nitro, -
11 11 age 1M1t tzrogen atomto which they
R Zdrjg gtl?gféhégé o?mwa %1& zmsrr‘oer ed heterocyclic
3 is $algptathesreihalo] cyrmo2nitioneR &aOBdh -@ORITS -CONROR 'analR'{R ' and
ged with N, Oor S and which ring is optionally

'NRS ituted by one or nore substituent groups sel ected
R* ahf ®hahaing e‘fq}i@rﬁ hydkd e fiRyy, Cl-6al kyl,
ahydr ce)lxyg] P 6al Bﬁ A go?r g(%g 6a kox a -

R agfl I]:b)ayﬁdmdqbdn;ibr}tly@ele@wdlfm hydragmhy],o eyainnoyitrd and C;_galkyl;

R il o s A oy B o bt vl G -

R’ aali R/ %Ilﬁdb@yﬂlden@y h9@ﬂo%yﬂ Sl fidny Isa%ts@from C¢alkyl, carbocyclyl and
G - eal kyl sul f ony™d- eal ky*am no, sulfa I

hetegsicy¢lyl wi @hlgy(pgpslg OPEeRIY | sul@tmggd h}gﬁ]@g,q)rgﬁpliq@ubstltuent groups selected

fon g b T et s B STk rioc tkony.

hydr@@@{éiamely\d/rdxlyca@ﬂwﬁyb €SP Y akyll Ogsatexs€ntalkoxy, amino, Ci.
invention, there is also provided a conpound of
salkylgmifg and ('31“5 Cr-ilpillaging:) or a pharnaceutically

R" %Fﬁp @% éﬁ edlErI;]t Jblgf oéeelg]lto}{”e%klgdaﬁsem ge%lpf?(gl\ll lbd e%k}(/lsca‘}ﬁoc lyl and

heteafcydlyl whith ¥2oupsis Mp@erchlly Rebsoituted by endCR8nové substaudnt gkoaps selected

fron? g RO C o b GRERRD oxy, eloRgRARYT PapReHo:

hydfo%l(ﬁ@) 6@3@]'371{ dro"%yC%a@; IRZa‘lko @R@t ox: bglelskox_y, amino, C;.

R7- NR4 NR 5 R7- -NR4AS( O 2
6alkﬂﬁmln09(n©)@$@4®ﬂ6}mmm®1 |s a group selected from

" B R A g e s R a el B Ring Kyt gaypocyelyt and

hetem €l GhRHRrop i9PhiiGARY Isibstiuhsd by bhesk MyredBstRicniBfRips selected
substituent gr oup sel ected from hal o cyano nitro,

from o, cyaye nitr@Rydrasy. SRl L-CpRBoxy.deks saliorp ReoC: calkoxy,

i R O o AL D RESBRRy s i

calk@agiroumdded(€ctatidy fandne;C _6al kyl , carbocyclyl and
het erocycl yl which group is optional]y substituted by

for 5has B MEARBCBLBSES FERRENG Gu IPHUEDERERRL |y sel ect ed
1 oM Q3 Pinc CYWAR Aol dsBect of FRE Rf;resen%ergtron, SRR id provRidd the use of
11, -SO2R1 1, -COR1 1, -CO2 1, -CONR 1 1R12, -NR1

a cofbipd@nd eNRIMAETRL2, - s NRL 1COCONR 12R16, -NRL 1SO2R12
, -NR17CONR18R19 and - NR17CSNR18R19; each R3, when
present, is independently selected from hal o, cyano,
nitro, -R1I3 , -OR13 , -R13 , SOR13 , -SO2R13 , -COR13
, -CO2R13 , -CONR 13R14, -NR13R14, -NR 13COR14,
-NR13CO2R14 and - NR13SO2R14; R4 and R5 are
i ndependently hydrogen or o or RL and R4 together wth
the atomor atons to which they are attached forma 4-
to 10-nenbered carbocyclic or heterocyclic ring
wherein 1, 2 or 3 ring carbon atoms is optionally
repl aced W|th N Oor S and vvh| ch r|ng |s optlonally

s o o
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hydr oxy, C1-6al kyl, hal oG -6al kyl, hal oG - 6al koxy,
hydr oxyCG - 6al kyl, hydroxyC . 6al koxy, G -6al koxyC

wo sabky1751 Ci - 6al koxyC - 6al koxy, am no, C - 6al kRgT/aBRIV8/050549
bi s(C . 6al kyl)am no, am noG -6al kyl, bis(C
- 6al kyl )am noC - 6al kyl, cyanoG - 6al kyl
G - 6al kyl sul fonyl, G -6al kangyl am no, carbanoyl,
Ci - 6al kyl car banoyl and bi s(Ci - 6al kyl ) car banoyl ; R13,
R14, R15, R16 and R19 are independently hydrogen or a
group selected from G _6al kyl p.carbocycl yl,
carbocyclyl G _6al kyl, hetergcyclyl and heterocyclyl G -
al kyl which group is optionally pubstituted by one or
nore substituent groups sele rROGm hal o, cyano,
nitro, hydroxy, Cl-6alkyl, Cl-|6al koxy, hal oC 1-6al kyl ,
hal oG - 6al koxy, hydroxyC 1 a»IJ@ hydr oxyCG . 6al koxy,
Cl- 6al koxyC 1-6al kyl, Ci- koxyf 1-6al koxy, anino,
G - 6al kyl am no, bi s(O[L 6aI/J£Lj\t no, am noC 1-6al kyl,
(C1- 6al kyl ) am noC 1- 6al k)bl{ biNs( C Izs6al kyl ) am noC
1- 6al kyl, cyanoC 1-6al kyl, Cl- 6a| kyl sul f onyl ,
G - 6al kyI sul fonyl am no, Cﬂorﬁﬁld(@j sul fonyl (C

16a|k|a no, al kyl | fanoyl ,
Orash@mcelé%@ﬁ ﬁﬁ@ﬁﬁ%ﬁg@){her@? ¥ ?fﬁ@%oifam noy
X 1s91m§@11 %x%fﬁg%lé dfr@fﬁl 1S Rreiy n%R@@ﬁ?@M’f- -CR°R’ CR CR ]

and bi s(G -6al kyl) car banmoyl ;
-C= @n dcngfRzgetCﬁééR @ECh -NRECRIRF 0GR "R QRSER RAAL] QQOD®R§R

tached f. d h |
-S«ﬁ@ﬁ%i @N&%{% R, m%é@&%’?“ﬁf@?g(@i%ﬁg ol Ly
-NRFS?(b ) |tut ed (E)y PNRPER'S. @ CRRC -'-FNI@@(bmﬁ“é 0),NR*-

su one or nor ubstltue t” groups sel
and £NBi$(684-0, cyano nitro, hydroxy, Cl- 6al kyl ,

'y agg’Ye )a?lfeklo ﬁé}?ﬁng &q\l é)gﬁ:&)ﬁ]jw%adl tg%ll qggg)yé?i%gl k)%ﬁdl,(l % %e_ other is

CcRr3CG - 6al koxyGi - 6al koxy, am no, G -6al kyl am no,
bi s(Gi - 6al kyl ) am no, ami noGi - 6al kyl ,
R! ig @g]:o@msklypt}:émonb@ 621@941 k@d@lk[gn}gl(@@lkynyl carbocyclyl, carbocyclylC;.

6alk>él, ﬁleg &%/(ﬁg ualng%ﬁ Irocyggr %1 aéf%yp WQP? %ropg}ls apt oneally substituted by one or
more ﬁﬂisﬁﬁﬂeﬁt@rﬁ@p’lydlédﬂed ﬁ@ﬂnkmlo), ayarmpnltrs)ulwarm}y%, ~SR’, -SOR’, -SO,R’,

CO& - g‘&lz 2?@&%{1%)1(%,61& | )Mﬁ% l '{?ZT el 1‘p-NR9CONR1°R15
-NRQO@@%\WI)}‘%H%H@”RW @ngobi s(G - 6al kyl )car bam)yl I n
r

acco nce wth a u%ther aspect of the present
R? i§ mgmmplsellectedi fieneC| @111@11 &xarbmcpc/lyﬂz&rdl letazoeyedl mdhiahf group is optionally
f.or (1) fornu or a C[?T?lci tlcaéry
subsgu ‘esaglilee TRPIE Sp %ﬁ‘&r ZrOA R ¥ sgjectqd from hale, cygno, nitro, -
RM 1@5Ralndsi(21 ayer i ndeppndendRy %@{RICR@dNI@‘\VRde@JRIhﬁV 2Rl €
1Y and’Y2 is"N and’the ofther is CR8; X is a |linker
NR]g@@G@NiéﬁécI ed from - CRA=CR5CR6RT7-, CR6R7CR5 CR4-

R is %?CR%E%% hafs gfaé%@gg,?gﬁ“gg )%1%4%?&?? -sozl§@R€t‘gI<l’3 _COR",

-CONW O)\]@J%ﬁR?-ﬁNRIRBéQC O NRSCRERT and-NRIKORECR6R7- and
Sé)) 2NR4CR6R7- is a rou seI ected from
ardipiepengdergly h@@lﬁggen ynyl car bocycl yl , _
PR i TSR i RL ARG 1 o

menﬂferdﬁlfaﬁo(ﬁ:yaiid (bﬁhd:&fﬂbcyghe l:iﬁg Sleain QEdZ b Dfﬁl@ adrbon 81YARGs optionally
nitra - @Rg - CO2R9,
replace@m:@@{d) or &@gﬁ&@uch I‘IWS m@ly sy]g\m@@ hzgne or more substituent

groupb'ﬁﬁ%jgﬂ%ﬁ%io C?W)W&fect A d“@ﬁ%&koxf MhatsAalkyl,

halo€Cagdblomyc hydrosy(d .dakktyk hedsosly €| saltrixghC ggadithstmlgtlJ @n@alldoyycl
substituted by one or nore substituent group
i ndependently selected from hal o, cyano, nitro, - Rl
1, -OR1 1, -SR1 1, -SOR1L 1, -SO2R1 1, -COR1 1, -CO2R1
1, -CONR1 1R12, -NR1 1R12, -NR1 1COR12, - NR1
1COCONR12R16, NRL 1SOZR12 , -NR17C(]\IR18R19 and

R IFSA ™ 7w/ A IFNA M FNA 7\ N o e
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car banoyl, and bis(C . 6al kyl)carbanoyl; R11, R12, R17
and R18 are independently hydrogen or a group sel ected
wo ewao@i7sbal kyl , carbocycl yl, carbocycl yl G _6aP&yiGB2008/050549

het erocycl yl and heterocyclyl G- al kyl which group is
optionally substituted by one or nore substituent
groups selected from hal o, ggano, nitro, hydroxy,
Cl- 6al kyl, hal oG _6al koxy, hydroxyG _6al kyl
hydr oxyCi al koxy, G -6al koxyG - 6al kyl

salk&ly, @ﬁhﬁ@)@{ ClIk gk Bts(@l%lkgl)a@rr& @ﬂnmbta RAIRG, (B a1k$H)aminoC,.

6al k(vg:a am no, am noC
ls

calkylChiseaaloRNar aminoCi-saly ks anO@l @(@il Clssalkwuyfgmﬁ Infeci

6alk6§1ﬂtor¥r!<agnn1§g,(%] ngﬁu ék%,a (G, aﬁark gqli%%&g allylsulfamoyl,

b1s(@1aJaD@IIWMEam@1 @@Jah&lh@ﬁﬁﬂﬁﬁf@ﬂ 62@1(@10yl(C1 6alkyl)am1n0 carbamoyl, C;.
bi s(C - 6al ké)é%car banoyl ; R13, R14, R15, R16 and R19

salk e bpmadFaddee -2 ) spdaBRYbr a group sel ected from

R R R R R R N I

R® iogtldonrdafirdy hsdltmghm thatee dydnp amdeClQalkybr e substituent

R’ a%i%sgfcl’rlgf}q? e%%tl &ga%pggrlhgq 3 oﬁpn g%h: %%r0%$@ékyf carbocyclyl,
carbo@;%lé‘l@x Xalk)n té}&’}@lyl 288 Ihg‘r)éfocy!?l}{zﬁl%éﬂéﬁ Wh@h lg@d% is op‘uonally

koxyCi
subs@tutﬁhlb)kymwn m@re Sbbﬁl(u@nt g@apkwle)caerd fmom hahn nmﬁlo ElaIOderoxy, Ci-

salk &4 1@%& [Ey‘f%oiobcag%g&w an 03;111%"1" )kaxyCy salkoxy, C1.
6a1k&yc?@£1ky1l syl Ry T alR@kK ¥Mats, @96a1§§4bﬁ1§1muis(cl _salkyl)amino,

6al kyl ) sul fanoyl', G - 6al kanoyl am no,

amnmﬂmglllkylaﬁﬁ?n@lky@amumﬁ:yalkylcbwﬁétéaw&amb@@@yalkﬂn@lyanocl salkyl, C1.
RS RS U LERERATRY: o 2P SRR St

calkyloul fddn oy, FBI&D@ @hlhﬁ}satf@mysyll Ce.calkam@ylaen&id_sdlkaoyR (1 jgalgyl)amino,
carbon atons ignally replaced wwith N, Oor S and
carbampyly Cp p%@ylp@b%@ﬂ@ﬁabr%s@H@ﬂ)C@W%ylby one or nore

R" g;agyﬁ%%p%‘g?‘@ﬁh@& ‘?q bgtrﬁglﬁfqek&heg fr lﬁﬂ' E?[rgocyclyl

carbhg/yjhi}d@y @lkylﬂﬁltéwtyclﬁ)add d’mtya@oyﬁlal&@xl}cyl @HCh gkdup»qy dptlonally
| am .n

subsﬁpg%/@y ea4 (E’)a}?}lé(rg)%mltuaelélﬁgﬁ) ef edqtmromglla@é K ano, n1tr0 hydroxy, C;.

6alkyl6@f|g ax?nhzﬂ@@ 6aﬂ§ﬂﬁlﬂﬁydcl%ms>@>9 F@l _salkyl, hydroxyC)_salkoxy, Ci.
al kyl'sul fonyl 6al kyl sul onyl a

6alk®yfea¢11kyll §uk8flw€®6alb@xykylmjlrmﬁmaﬁlk$l@mnf@nby(cl -salkyl)amino,

amnaClégl:k%ggé W%uﬂo 6“6%% B'rﬂ%‘o?‘{ k&gu' fﬂg?ﬁalkyl cyanoCalkyl, C;.

salk{@hul vk ¥, cgalkbz@vwhman@l @U@ﬁ@’l(cl%lk?'y)hﬁlﬁﬁf babmbyl, C|.n

accordance with a further aspect t he present
6alkY1ﬁ@féWpPﬂrﬂndtblfﬁé€e631U§’ Kpdameybvi ded a 5 conpound of

RS flgn rﬁnls agé k)«s ?{r ﬂtéhghc(eh%ly 8%\% &P&f ang}% Eél%&édl%o? Cléalkpll

accept e sa ereo e n o m
carbd¢yclyl, @nbbcY2lydT ealkyt] dpenasolyl ynd\haeroGRSy 101 ealkyd ef@hlﬂhgbup is

of 1Y Y2 th th
YN TR ATk T SEX W

hydr_o%ﬁ%ﬁ?i' @gomﬁlg %EER@B? %mg(@ﬁ?’@%alkyl hydroxyCl_

salkexg(, O) NRUGRERZalkyl; NRAG(QYNREIRGS? amanvd C1 S| 2NROCRBRT:- ;

R SUSE S A, o TSR o
cyarfd€h SA1REY €l Wikyafdionet en eaxakutdaytanBhs )t ..ok iseo@QURalk§1)amino,

optional Iy substituted by one or nore substituent
group selected fromhalo, cyano, nitro, -R9, -OR9,
-SR9, -SOR9, -(2R9, -COR9, -CO2R9, -CONROR10O, -NROR1O
, -NR 9COR10, -NROCO2R10 , o - NROCONR1OR15, - NROCOCONR
10R15 and NROSO2R10 ; or X-R 1 is -CR6R7/OH, R2 is a
group selected from G _6al kyl, carbocyclyl and
heterocyclyl mhlch group |s optlonally substltuted by

o o o o o s 1 . " . o o
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6al koxyCG _6al kyl , G -eal koxyd- al koxy, am no,
G - 6al kyl am no, bis(G -6al kyl)am no, am noC . 6al kyl,
w@ ahoomad7Ry Fj am noCi - eal kyl , bis(G - 6al kyl ) am POIZGB2008/050549
- 6al kyl , cyanoCi - 6al kyl, G - 6al kyl sul fonyl,
G - oal kyl sul f onyl am no,
d- eal kyl sul f ony™C - eal ky*amino, sul f anoyl,
G - 6al kyl sul fanoyl , bis(G -6al kyl ) sul fanoyl
G . 6al kanoyl ammo, carbanoyl, G -6al kyl carbanoyl and

sulfat‘ﬂl%g @ 6@ﬁ4y11%lf)1§q@9b@f§@zl mlk%@ulfa%%%zl ®LAlka gkgylﬁéhﬁloacsééalkanoyl(cl

pendently rogen or "a group sel ect from
salkydlangap kgarbange, kkyygyléqywar awwb@ms(@@lkylmaklyllmoyl
in theg{la%glﬁaa yXl; a e S?wtau%tegt OI%%M &ﬁgheotrrea%lre(% of @601 ertagveo #@easg
gr ol p&ofRhestval ahsiaen dfi:@bc@ of headresenNint E@ionNihdFedX Yrovided the use of
Cl- 6al kyl, hal oG - 6al kyl, hal oG - 6al koxy,
a copparskgidoredpk)l , hydroxyG . 6al koxy, G -eal koxyd-
al kyl, G -eal koxyd- al koxy, agjno, G -6alkylam no,
bls(O 6al kyl ) am no, am no@ - 6af kyl ,
(Ci - eal kyFj ami noGi - eal kyl , b - 6al kyl ) am noC
- 6al kyl, cyanoCG -6al kyl, G hsulfonyl
a -6a|kanoy|an1no a - 6alkano -6a|ky|)an1no
carbamoyl, G - 6a|ky|carbanp
bis(C - 6a|ky|)carban0y|

R15, R16 and R19

are i ndependently hyd@@ |r a roup sel ected from
C _6al kyl , carbocycl yl, rbo 6a|ky|
heterocyclyl and heterocycIyIO whi ch group is

optionally substituted byRR@I1Q1 nnre substi t uent
groups sel ected from hal o, cyano nitro, hydroxy,
or a@tlarewcwwallhmcgmabl@éakdwyeofh\ybw@myo 6al kyl ,

AR S 0 i HE 10 S TR e
-C= eﬁatkybkém n@6Rj@3Ck¥NR @Rﬁ{VoOO(ﬁéRR;(LSCR R’-, -S(O)CR°R’-

lek Isuifon ky Isylfgnylan1no
SRR Ky LA~ é&Rﬁg@mﬁq A R, COINR

yl am no,
NRE%@VI S\& b@o?lﬁ cér’gg@gﬁ:[{ ad?:d g\ﬂ%“l‘é@ﬁgar banmoyl and
'Y ahil 9CGire Babiyldranr RamoR’ providddliBatand oR1Y ahe yétiiRranditidwother is
sthe nitrogen atomto which they are attached forma 3-

(jito 10- menber ed heterocycllc rlng wherein 1 or 2 ring

c r
R iGTRAMD P00 o CPela AR, CERRM] Moo @Biyic.
6alkﬁubﬁtnoty1ﬁy]ltangmewmysb'll@c&ﬁﬁl fwlﬂch fralipis aqpt@nally mb&mmted by one or

o B Rk 8 SRS Y SR s

-CORP K@XYR’ a@'UNR9R® ﬁﬁPKWQ@R?EORW' NI@C@@JWYNR%@NRW ",
anlno 6a|ky| (O eal kyFj am noCi - eal Kyl ;| bi s(C

-NR-@QCIZ)JNB aerlsra,od}NBaSQyR,, cyanoO 6al kyI
6a|k | sul f.on
R? iy ERPROS FOR bl e FRERH whighgrey s optionally
subs@altéyby st 6raﬁ@§é|subs@tue@1@§m5 ydepehdeatly @le@t@dl i’r@ﬁl%lld Gyano, nitro, -
6al kyl) ami no, gcarbampyl , C -6al k Lcar am&g
,bORbﬁCr SBaI, KSOR caroaRoy FCOREF tGP ofNR oRms'llFlé -
‘NR%¢6 able of existing in stere0|soner|c forns.
be understood that the invention enconpasses
R’ 1?&dlec@aftﬂh@hﬂ1hm apshoppitioca "’ i-o®iB L SR Bf lsmé3 CS0pRUNGIORY, -CORY,
0 a mi; Xt .ur s ere i nc | acenat es.
'Coﬁgﬁggne?é{éﬁg ﬁ@%?gpggﬁr%gpgbRgém§okﬁ%gﬂ?gh{aspect of

R' dhIRCRFERAGIent BB Pp Rl BURRy andd X ur es | ner eof

n as the present invention. For
exanple a SU|tabIe sol vate of a conpound of fornula
(1) is, for exanple, a hydrate such as a hem - hydrate,
a nono-hydrate, a di-hydrate or a tri-hydrate or an
alternative quantity thereof. The present invention
relates to the compounds of formula (1) as herein
deflned as mell as to salts thereof Salts for use in

. e e
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O her interesting in vivo hydrol ysable esters include,
for exanple, RAC(OCOC . 6al kyl-CO, wherein RAis for
we@x@apbBs1 benzyl oxy- C - 4al kyl, or phenyl. Suipeb82008/050549
substituents on a phenyl group in such esters include,
for exanple, 4-C - 4piperazino-Ci - 4alkyl,
pi perazi no-Ci - 4al kyl and mggphol i no-CG - 4al kyl. The
conmpounds of the formula (1) nay be al so be
adm nistered in the formof a prodrug which is broken
or RAGHIRH RodehRr RuiNBRe SbmARH aldhs ROMCH theiadCatfhc RQIMBAHRA- 9 10-
the formula (I). Various forns of prodrugs are known
memmrqdr@ﬂmcvchq:mhe@tmmh@ singfwherpdth 1 pf ot Uge by atompasoptionally

repl%c%ﬁ g&g@) I\E{,EB Iﬁ.g é)g? wh1 ?}éﬁ?ﬁs nggarll Q%utled b}? %H%Qﬁ% gezsubstltuent

groups sdB@eBROm Ha@d 'b?@hobmtﬂﬁ hyirdge ro.xoeCl @lkyl (@%%antaﬁy thaloC_ealkyl,
Press, 1985) A Textbook of Drug Desi gn
haloBeir s nBrrok e @b By RN G- € ardenSan et . CalkoxyC.

6Mk€§g ugéeh6%§ﬂﬁﬁﬁghﬁggaar%ggma¥%3é@8%tpqgggj«g6?mipmnmocl

6alkﬁuh1d@aaaldiyl)dkdmﬂ@@]k)m qgmﬁl@l _ialieiyC RelkiyBukonyd, Cil- 38

slkphidinalautibe o Sa REBAC ok Ty yafiord e g famoyt,

b1s( B BsulBimAL; €. 6%%ﬁ9ﬁ[ﬂ@ @PLdlkanggl(Cg%%)g%%@, catbAmoyl, C;.

IS°sp ecification the generic term
6dkym©meQﬂ¢mdﬁhK§tﬁﬁﬁ@hﬁﬁnhmyh and branched-chai n al kyl

R R RGmd T Sl ELGIERT i opdl et Bre Srfiten ke
R® iy @& QN6 hy dfdge®  halty, By @dydndan dalkgpr opyl ) and

references to i"ndi vi dual branched: chai n al kyl grou ps
R’ aggdn’ ars indeperdaply pydrogeroispaionp selegted fromeC bbb isadocyclyl,

carb‘é?;ﬁc éﬂc;}/gaﬁlﬁéol{k mﬁ”é%mﬁ'ﬂ& S?Jc élylfiﬁté gipvg h%ﬁl&éyy e@ﬂlﬁﬁuy

subsﬂ&ﬂ@ﬁbﬁf)n&@ﬁb@ﬁ sabgoinmeent @ﬁilpas@eqwcb&@mthalm cydm®, gitrouRydroxy, C;.
exanpl e |ncludes G al kyl (et h I) C2al kyl (et hyl

sl B f@}koxyph%aﬂ}l el e kot B U ogy. ety C
salk kit CORARANC patk 3P o, ENICARIREDXIG call Y B o
amll@ﬁ%lkkh(@waﬂ@@mnafhsalkﬂ( @)Séflkéylky@amum?l 6élIk1£1 tynoC)alkyl, Cy.

al.o includes fluoro,.ch
RISH O Welln SRRt N Wet A R o eI TR e
salk Pl Ay chi e oaA shffam@%lc ¥e !gdlEan%Silahﬁh& XGlshikafdyl@ alkyl)amino,

system cont al ni ng from rong atons, whérein a

CmbmmnglC}k@kﬁg%bﬁny?bﬁdbe%@a@@ﬁdeﬁhHQYK>()group
R g RO figtndh R R GeepRi-aroun SRR Tl Bt Peevey,

carbbggc Cl1 gauqn Rdidroy@lylang AEREEGLIYIC, [hIRGL $hizh @up is optionally
Cycloalkenyl is an unsaturated or partially

Sub%lﬁtt%ﬁf QP ProneE pbstiduenpproyps sedecrd frpmdpta, pyano, nitro, hydroxy, Ci.

kRGP ARG haibe PRISY SRR SARLEY B BB BBT e €4 PR
calk@y@lypalkyiCa @ptﬂy@dy@ajéd{yd)xy, A, Qa%alkﬂhmdlonhmcmy@lldygammo
ing s m an

bi cyclic icyclic ¢ y
aminge ol é&qaf\@)@mzlo&l@ﬁgykaﬁgﬁ@@ahbﬁ%@ el gyapeig-alkyl, C.
r d
calk PR R B, Ol PRt SRS o SRR ¢
6alkylmrgam9$1taelmbm§ﬁt atilkyl)cgrbhmm 3 to 14 ring atons of

13 Whi h f
R 385 and R it eBetdsRy BYEORT e PG Soleg b6 Bt
carb@éyc'['}'lt (fa@&%@cllyl@l%ﬁﬁkyﬁ MStcYAIS LB BnPhdiérd8ydILT 008N Vﬂﬁch group is

fur atom may be oxi di séd"and wherein a ring
Opﬂ@twdiupubﬁégvutb@by et arciadrosiubstitaenCeugs o¢lpcted ﬁqemélabc PEang, nitro,
i ncludes "heteroaryl"”, "cycl oheteroal kyl" and
"cycl ohet eroal kenyl" . "Heteroaryl" is an aromatic
monocyclic, bicyclic or tricyclic heterocyclyl,
particularly having 5 to 10 ring atoms, of which 1, 2,
3 or 4 r|ng atons are chosen fron1n|trogen sulfur or
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or 4" groups or substituents it is to be understood
that this definition includes all substituents being

wa@ bwsmeor75r om one of the specified groups i.e. BET/GB2008/050549
substitutents being the same or the substituents being
chosen fromtwo or nore of the specified groups i.e.
the substitutents not bei ng1ohe sanme. Conpounds of the
present invention have been named with the aid of
comput er software (ACD/ Nane version 8.0).

hydroRy ot | HRFAIG V8IKkE% S BaRe( sdlkyll RAbO ARG hyEIRGRIC, 6alkyl hydroxyC .

d|sease(s) such as cancer as well as nonnallgnan

salkenys basdkedy (sudlhylas 1raltxarkmetlbeny. aingwaSestkdpsinoabistGve
6alk@>an\{v?1x 1n§8 ﬁﬁ/ll 'ngg['flg}gl%a%%ﬁgé %ﬁygrblsc(oa%{lk \ﬁ%%nnﬁocg r a%kyl,

seases.
cyar@C; gallglt Ct bdllQGSLﬂfbhyE ag. %hl@fl@mﬁﬁlyldﬂﬁh@,@l 6a1ﬂ<§)fsurf6ﬂi}h(§¢1 calkyl)amino,
ethyI - et hyl propyl and tert-but
sulfanagylcg @Hm‘fwfam@yl ﬁ@(@wlkyaélﬁfaﬂoyl L iz bkpnest Hyingr Gpgaﬂkanoyl(cl

6Mkﬁ§ﬁﬁ%§%%g%%%b1qﬂ ESKM#MHE [?gﬁ%%?X%MQﬂ%§Cygfgnexyl

in the ananGcay of a)ﬂieklychﬁlent féalideyih the::tymtmpmtamplrcﬁﬁbﬂawfe disease.

cycl opropyl et h clobut Ineth clop tylmeth
En ﬁ% &yt ﬁ.@{lﬁfg L. asp F Ipre%ﬂ‘blﬁy%/ %ﬁl{:&}ﬁ pﬁwlc}/ed the use of

acoﬁ@ﬁw&ﬁﬂ%ﬁhndﬁmﬁnethyl naphthylnethyl and

napht hyl et hyl ; "f or carbocylyl aryl, cycl ohexenyl and

C - Cycloalkyl for halo: fl , chloro, brono and

i odo; for nethoxy, et hoxy, propoky and i sopropoxy; for

C _6al koxy: pentyl oxy, 1-ethyl pt oxy and hexyl oxy;

for C _6al kanoyl: acetyl, propanoyR and

2- et hyl propanoyl; for heterogryl: pyridinyl,

i m dazol yl , U|noI|nyI Ci My vy pyrimdinyl,

t hi enyl pyrronI pyrazonI th{azol yl, thiazolyl,
triazolyl, oxazonI s§$z$k ,(Ltyranyl pyri dazi nyl ,
pyrazinyl, indolyl, benz ura d%benzofuranyl and

benzothlenyl for pyrrolylnethyl pyrrol yl et hyl,
|n1dazolylnethyl i m dazof {qﬁﬂ, pyrazolylnethyl,
y ranyl et hyl ,
or a YSFRBLHLGH Yccp by WEE@#? Wl et hy
X ispylinkei grplptdiydted pymarRiyCRBE YR —WCB?R?WJ:@{%CR =CR"-

di d
B SR e B SR, Ry B -

SRR Vi pr6§3'y"@k‘@ﬁ3§§§"§?(y| e IQRNR GRR - -CONR"
_NRAGIODE, oBRECYD N R abéﬂdaNWf anplyNRIS(@).Ry | |squ|noI|nyI

ly aga b@%%}{nﬁ%endﬁ}tsrgﬁ mﬁ)?(lwéée@tt %Pq%;fé %g |'¥O|1§ ]Hﬂnd the other is

cr®t et rahydroi soqui nol i nyl, tetrahydroquinolinyl,
|ndoI|nyI di hydro-2 pyranyl and tetrahydro furanyl
R i§ 2 gwhputidetoé foot @déaﬂtyatcaésoamziybsa@omﬁvlCogalk}é;hmerggml and

hete%q%y%;}?ﬁg(d e[%y([ gﬁ'ﬁékg{g& aé(l% : 10nf§k yﬁu%fst[][%fd Pb%ré)tnle (éﬁ{n%r 3 atl)ﬁ’étuent group
seled®éd frB8 halR® cy R nitFAL RL, -ORE2-GCORL 3CONRIR ', MR 'Y aﬂfiﬂ-ﬁ\lla%m)Rlo

Rl9are as fol | ows. Such val ues may be used i di vidually
R% ipg gtqm@@ﬁl@i:tﬁdufroahcm&yé capepplyl anddctarpcysb méeehi graumistdptionally

subs%mfeda?)p ? cor élé?llleﬁlﬁ éltig %egl?éllol?lﬁ 1n(PepeIPd% El ts‘g?(%g(g frgma{égl,\gg%{b, nitro, -
R?lheRélnCORiln}DNR,aébaﬁi}ui“mﬁe |nvent|on mis 0, 1, 2
.. In another aspect mi Jdn,a
R’ ig %ﬁl%qtﬁé'rfr%élé@e CYATPSTgOoTR & -OR y@PRano‘t?%IB d5pedR R | and
JNR@ that R 3 is absent. In yet another aspect mis 1
R3 is nmethyl. In yet another aspect mis 1 and R3
R* and Riyidr oxdypoatiently. hyldnogeetor §hedlkgr aspect mis 1 and R 3
is ethyl. In yet another aspect mis 1 and R3 is
di nmet hyl carbanoyl. In yet another aspect mis 1 and R3
is carbamoyl. In yet another aspect mis 2 and each R
3is nmethyl. 1Y and Y 2 I n one aspect of the invention
1Y |s N and Y 2 |s CR 8 . In another aspect 1Y is N

oy o, - NN o
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7- , -S(/ ON GCRTR>7- and -S(O 2CR6R7- .In
anot her aspect X is -SCR6R7- or -S(0O 2CR6R7- . In
waembherrsaspect X is -S(0O 2CR6R7- . R I n one aBEEGB2@R/050549
the invention RL is a group selected from Cl1-4al kyl,
C3-iocycl oal kyl, aryl, cycloheteroal kyl, heteroaryl,
cycl ohet eroal kyl G . 4al kyl ,-2¢hich group is optionally
substituted by one or nore substituent group sel ected
from hal o, cyano, nitro, R9, -OR9, -COR9, -CONROR1O,
R® andRE REOina#sknd R4 frdd hpMOEHAL haRSBREGD, niftd ah8 (Realkyl;
,.group selected fromadamantyl, nethyl, ethyl, propyl ,
R” ipsplgated frem bydspgen.thaka, cpanopnd (oyelkpbent yl , cycl ohexyl ,
9 phenyl , .-benz enet hyl r 1ol di nyl r .0l vyl
R PR s RPN S BFORLOY by RS Sk PRSh Eurbocyciyt and
hetetdelyélzDivitich gk 'pa'@)é%)tiorﬁmfisdﬂ)dﬂfyﬂted Py bhdbrcth ol subitiienz igmu:ps selected
pyrrolidinyl methyl, pyrrolidinylethyl, pyrrolylnethyl,
fronp, l?,dlygmetnﬁw,,hYﬂWMaémaW#éElwﬁwmrha@é?z@liﬁylehﬁyfl;-6alkoxy,

R A A BB PO IR, amine. ©1

calkylamamodngl i Chydlkyljaniag,ol yl et hyl , t hi enyl net hyl ,

t hj epyl et hyl i di nyl met hyl | i di nyl et hyi
R gt R \@%ME@Y, h»fsi%moaiam %%C,tedpffﬁ%ﬁ?ﬁ%#ef%ﬁwcydyl and
hetefJe cl?l/&zﬁi%h%}‘&%t i9¥btionl S GHLRMPLY SnOR hoRalbMituent groups selected
substituted by 1, 2 or”3 substituent group sel ected

fronf hadop dyah@ nitey aydroxmi € r@lkyRY1-calKRQy, haloORgalky ICINRO Rialkoxy,
- 0.and -NR 9 0. ln another. aspect, Rl is a .
g Dal DB o a e S Crst Ry Co BBy C gt amine. €1

salkPbino adsdat Mikylfagtiho;but yl , cycl opentyl, cycl ohexyl,

phenyl, benzyl, phenethyl, pyrrolidinyl, pyrrolyl,
R" i Bzt icpopsterbobyiroedhus arayup sehiciadyom sl ngdrbocyelyl and

o i ] gt AR | .

hetegc%sz&!r:lg} \%blﬂﬁ ﬁ%ﬁé ??1!1%%/@1'}1}1 g%{uﬁr@%%g* ta%felp(;)}frbg%é ﬁ%%tﬁlylﬁn,t groups selected

froni hdlelazahy, nied, hytroxiy NG QaRail, Y@ ehlvyky, hajoCazakyl, AEbOy jalkoxy,
pyrazol yl et hyl , furanylnethgl, furanyl et hyl, .

hydioxyerplibtirgroxyCniadkgive tivalkoxyn saliody f elligyy C1-alkoxy, amino, C;.

o MV I :.di nyl met hyl , pyrim di nyl et hyl,
salk %gg’: %bﬁﬁ?ﬁ-éﬁmﬁ%ﬁ@h@yr azi nyl ethyl, which group is
in thophanafiehiry oSabstlicameridobyselin tix eatiBestud prolifamtive disoasp.

> GRS TR apeched erhem Ty GHTA Ao provided a
comBSRRCSH fofdulh g2 group sel ected from methyl, ethyl,

propyl, butyl, isobutyl, tert-butyl, cyclopropyl,

cycl opentyl cycl ohexyl, phenylO~benzyl, phenethyl,

i m dazolyl, pyrrolidinyl, thiadiazolyl, thiazolyl,

pyri di nyl, pyrazolylethyl, rapy| net hyl,

t hi enyl net hyl, thiazolyl net hylN thRadi azol yl net hyl and

pyrazi nyl ethyl, which group ig optionally substituted

by 1 or 2 substituent groupyse ted from am no, hal o,

cyano, hydroxy, nethyl, netlloxy,|trifluoronethyl,
trifluoronethoxy, -N and -CONHCH3.In a
further aspect, RlL is a oup sel ed®®’d from net hyl

ethyl, propyl, butyl, isobutyl, tert-butyl,
cycl opropyl, cycl opentyl By@wkﬁéky|, phenyl , benzyl,

e FIRATVA 70, hyl , furanyl net hyl,
Ora?E?gﬁ%gﬁg?ﬂﬁgék?ﬁpgg%r9¥%ethyF%%%hiadiazolylneth | and
X ispylinkzi grpletdiydted binGlIRGEORD., HGR BR°ORAR [-y-CRIBSCRI+ERY, -C=C-, -

by 1_or 2 bsti t uent oup selected from am no, . hal o,
C=CERIRE, “GRINGEC-malMORI R 4 rOCR Jor oNERAG |- S(O)CRR -

trifluoronethoxy, -NHCOCH3, -CONH and - CONHCH3. In yet

anot her aspect Rl is a group selected from nethyl,

ethyl, isopropyl, tert-butyl, cycl opropyl,

cycl opentyl, cyclohexyl, -CH2CH20H, - CH2CH2CH2COH,

- CH2CH2C( OH) (CH3) 2, - CH2CH2CH2OCHF2, - CH2CH2OCHS,

- CH2CH2NHC( O) CH3, - CH2C(O) NH2, - CH2C( O) NHME,

- CH2CH2NHMe, phenyl, 2-fluorophenyl, 3-fluorophenyl,

4-f| uorophenyl, 2-fiuoro-4-nethylam nophenyl,

S ~ - ~
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5 methyl- 1,3, 4-thiadiazol-2-yl. In yet another aspect
Rl is a group selected fromnethyl, ethyl, isopropyl,

wo evovobrsy| , cycl opropyl, cyclopentyl, cycl ohergl/GB2008/050549
- CH2CH2NHC( O) CH3, -CH2C( O NH2, -CH2C(O NHwe, phenyl,
4-f 1l uorophenyl, 4- chlorophenyl, 3,5-difiuorophenyl,
2-(trifluoronethyl)phenyl,
4- ( 2- hydr oxyet hyl am no) phenyl, o | Hi m dazol - 2- yI

(C? (Ct@qtt?etby(bﬁﬂtwi )mRt@(dJ)GRBRM -,NR C(O)NR CR R

& |ne§g Icarbanﬁﬁﬁgg yridin- %_yl |n- -%

-NRpY(ED il R2= y$(O)SNR W Ropy e (@INR 2- NR C(O)- -NR*C( )NR -, -(0),NR*-
and5N§y$@§opyrld|n 3-yl, thiazol-2-yl,

ft hiazol -2-yl and

'Y abd NBtahyindbpchdéntty W ad Cai?tovzcleyt thatldhe Y€t Y an@tyies Naspeied other is
(Rl is a group selected fromnethyl, ethyl, isopropyl,
CR% ert-butyl, cyclopropyl, CH2CH2()—| - CH2CH2 CH2 OH,

' QRSB e PR B SRR B

calkd; hétu@c;acﬂiilemyllheteﬂedyblydiﬁ1Qg|al1k§hyotrh1ch group is optionally substltuted by one or
morg sét{sﬁ‘g{eg go%ﬁ]’h%] eq:% Fo cyano4n1ftrlol'I %{90 (gRﬁeéljg(yl §8ﬁpyOzR9

-COR’ fCeRRO- é&&w@tﬂkmmwﬁmmboghmczw -NR’CONR'’R",
4-°(di Iuoronethoxy)phenyl 4- car banoyl chl or ophenyl ,

4NR4C@6[BprmemydDH§SOWRorophenyl |
1§a gmug rS8 e%eé{rﬁwr aﬁ%%,hdgﬁtgﬂcyagf)an% heterrrgcylct/yl %vrﬂic%ogrg&tp }/sl dptionally
subs@t3éd By @né‘or(tﬁor%'sﬁ@itﬁ%nh fo% i BiRAMY selected from halo, cyano, nitro, -

3-chl oro-4- ydr oxyet m no) phen
R 3081 Ve 4 SOFanapRdR s COR! iyé?ﬁb%ﬁ NRUR'Z, NRUR' and -

1 rophenyl, 2, 5- dlfluorophenyl
}H{é?écg#?+ﬂgrophenyl 3,4-dif|uoropheny|,

R’ 1§se5ecdeclgﬁr®tﬁﬂ1@m;‘lemlo m%g&t hyb;thﬁ?QnRP sﬁntétﬂ%bbmlﬁ,emcm”, -CO,R", -
| az | | S0Xazo )
Coriﬁ'%%mﬁfy%&arﬁmf%yﬁmf’ Safiand R bdre

e

or Rl aﬁd &' natethet pythalzohtorhorlaforhs lpywlmdln thest-ayd attached form a 4- to 10-

fl uor ridin i.azol -
%%qcﬁglgzgﬁlegerwyci)%gg thﬁﬁqnh ¥’| 2( o Ja;rztgg cazrbg)/ql Xtoms is optionally
repla%e& v&q{hnﬁt(b)bt Shihaz@ictoring is <'i‘)gﬁonally substituted by one or more substituent
5-met hyl -1, 3, 4-t hi adi azol In yet anot her aspect

groups s¢lected @omdpks ey, aidro h}zsd‘mtmmyt C1 @ty C1-shkkopy.dpidCisalkyl,

halok e Ftro e B BB ey B ™ Biey PR AT i dpeions

6alk6|xyC Bﬂn‘i—ﬁoo ph @aﬂkﬂflamﬁl(ﬁ bRl 6@&5}9%&be hmlﬂoﬂ'l kdlkdaaol &y hminoC .

i met hyl car banoyl ) pyr i

6alkﬂ bl@t(%ﬂlﬁyl)@am%mmlpwna@maﬂw| é/ll Alylsalfpny. 91
o AR e Cor RSO D) s B g

bis(®i 6all<lyl)y1eltfarm;cbt (Dlegallaﬁ@ﬂﬁ:mmalch &llamgykﬁﬂ peatlell patisg chibamoyl, C;.

a5 e 40y 11 voropnenyt
R® afd @i"a?é ﬁeg%ﬂﬁenthzsefe%teﬁﬂdm ﬁ?drjo ger§ 'hgtllt ol a‘ﬂB }’ﬂﬁrg 'aﬁd %’1 %’ellkyl

pyridi n-2- i azol - 2- and nmet h hi azol -
111ysﬂamﬂb&mamy¢@gamﬂmﬁacyamamgﬁbuﬁkyblected from

R ag i b G PP IoRUS Ty rogth b ouB sy ron GO C okt Tanbocyetyl,
carbﬂcyBP}le !;dllt‘}} |3 rogych1-andl Mot %/@lz[:l@ Q@l‘l{yﬁ@ﬁi@ﬁtgrd%%) ik §pt10nally
n yet

n yet anot’her aspec is ethyl.

Subsaﬁﬁtd\:@r orgsgrenereRubstisuany gtoyptr gpsdted firgmyheto, mpheutro hydroxy, Ci.
aspect RlL is -CH2CH2CH2OH. I n yet another aspect Rl is
phenyl. In yet another aspect Rl is 2-fluorophenyl. In
yet another aspect Rl is 3-fluorophenyl. In yet
anot her aspect Rl is 4-fluorophenyl. In yet another
aspect Rl |s 2 chlorophenyl In yet another aspect R1

L, oy o o,
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In one aspect of the invention R2 is selected from5
or 6 nenbered carbocyclyl or heterocyclyl which group
WO 300800551 t ut ed by - NHCONR 18R19 or - NHCSNR138RIOI/@B008/050549
optionally substituted by one or nore substituent
group i ndependently selected from hal o, cyano, nitro,
- Rl 1, -OR1L 1, -CORL 1, -C@R1 1R12, -NR1 1R12 and
-NR 1 1COR12 . In one aspect of the invention R2 is
selected from5 or 6 nenbered carbocyclyl or

6alkﬂeC?Ea‘ﬂ€<Mﬁ| Nélo@ﬂ!a%l Han 6&1&0@4 2&11*0&%1@?8&11@1 IR R 1Sk y, C.

or - and optlonal y substituted b one or

salkerpyiCe-callpls € san@ngmdls@% AdlEpe faerkylymis), b@((éldsalkb’ﬁhﬁmﬂo

amn}l_o%falky%@ Wb rolﬁé%ﬁl R%lkyl)?n R éééné L %‘%\'%1 ealkyl, ;.

6alk§71§1ﬁfdﬂ?1/ &J]t6th§21sﬁiZOﬁ}8a1ﬁﬁb6©I@ﬂ(ﬁl&fuﬁl’ﬁhﬁl(@ Jmm)aﬁﬁfb adilydmoyl, C;.
het er caryl whi ch group

6311(3691!1@61#&114 R}S(Qub%kylmt fagroply Copmdkagroy lrprieo, Subakmaydlg-salkyhamino,

cmb%égypchgggggﬁggﬂgﬂ%,?%E@%tﬁgqquﬁﬁﬁggg 1cyf;\no nltr?

R GE@RY at; ind GENRENtRIRirogdNRE a bR, selddRl fldBOR] 2alkyl; MRbocyclyl,

Carb%ﬁgﬁégl@%gi%mcwjl% ﬁ%@ﬁ@éflywléﬁﬂ%gémws pptignally

subsﬁﬁit&?lt)}egné 6191%1@ sGbdiRibe bRApaid ct@NGom h@fo _@ﬁiﬁ%”&%eﬁiydroxy, Ci.

het er oar yl ch group I's substltuted
6alk5117CQﬂRQ_c8&R1@alo(€1 AN, TeBNRL8ROYy, élmdl@pyComﬁml yhydroxyCi_ealkoxy, C;.

tituted . t
skt bt RS et Pathar o1 <dgaing? PR Erglo Dagpin,
amln(@?%alkyl (@%yi—)amn%@}'%&lk%l%%(& 6%1}@@%@@ﬂkyll\®eﬂq0& salkyl, Cy.

In one aspect of the invention R2 is sel ected

6a1kyls1¢ifﬁnafl € wélﬂfbmy(é@mapy@l -ahaneyldr-slkybapEice sarhemneyloGr-y |

y - NHCONR 18R19 or
6Mk¥?¢%%ﬁ%@§%§§Egcﬂgﬁiﬁfgﬁéﬁﬁ¥ﬁsubstituted by one or nore
R” RIBRF ane R ge maepemﬁnye hykﬁﬂgéryoﬁﬁgreﬁp @a:iedtecbﬁfoﬂnamalkyl

cyano, njtro,

carbomylamlzocaﬁl@rlclmpékyl ilema?zclyl Ffff‘ 1&%@0@50@6& 636lfylt"ﬂlé‘3h group is
opubr{hﬂg%bs%ut&?b& SnS6! ﬁslteesqbi tlt %%5&18@&?&5@@ Ao, %2%1 nitro,

ered” het eroaryl roup s su bst |t Ut
hydrokh@)_\dlalkyll,Qjmalke;k\jt—mguﬂleﬂkﬁnhialo@t-éaﬁmb’J lyydsenyst istliayle HydroxyCl_

stk S eaRomamha bbb ok gish amitier C Lol againg, bistSory
salkylyamiENRlind R L A1k y1 N 6&611%211@1{3& Jb.lﬁ?{yl bt kyl)ahﬁn@dlal Salkyl,

is sel écte rom

ect’ of the inventio
Cyawﬁﬁ@e@kylt Cr-batfydautoinyl, Clmlkidzlgifqlly.lanﬂ}w a(hye?l,kytSHFf@mW(Cl -salkyl)amino,
surfff Tk Y YNGR ER Y Srelhafiitipo €l Eanoyicc.

1k ihb ! da€Him g/, QiR alkpeRRR@S Nl dbisEl, ek Agtafamioynal o,
o %I?/d;ﬁlo mtro(gﬁ_l-mals} el S et 1 Rt

1, In morydance nggpﬁgrﬂler asMpﬁ_thg Ryesent. 1letlgmgere ipgbgo provided a
1COCONR12R16, -NR1 1SCO2R12,
Cmﬂ%§ﬁé¥é§§ﬂ3¥@é§% and - NRL7CSNR18R19 . In anot her aspect

R2 is selected from phenyl, pyryolyl, imdazolyl,
pyrazolyl, furanyl, thienyl [ pyr dlnyl pyrim di nyl,
pyri dazinyl, thiazolyl, |, roup i s substituted
by - NRL17CONR18R19 or -NR17 and optionally
substituted by one or nore su stltuent gr oup

i ndependent|y sel ected fror »cyano, nitro, -Rl 1,
-OR1 1, -COR1 1, -CONRL 1R1 1R12 and -NR 11COR12
I'n anot her aspect RRI!is from phenyl ,

pyrrolyl, imdazolyl, pyﬂﬁzol?i fuganyl , thienyl,
pyridinyl, pyrinidinyl pyrlda2|nyl thlazolyl whi ch
group i s substituted by " TowHEENRLBR19 or - NHCSNRL8RL9
and optionally substituted by one or nore substituent
group i ndependently selected from hal o, cyano, nitro,
-R1 1, -OR1 1, -COR1 1, -CONRL 1R12 , -NR1 1R12 and
-NR 1 1COR12 . In another aspect Ris selected from
phenyl, pyrrolyl, imdazolyl, pyrazolyl, furanyl,
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group i ndependently selected fromfiuoro, nethyl,
nmet hoxy, hydroxynethyl, cyanonethyl, o -CONH2, - CONHCH
w@2@ndo7€0N( CH3) 2. I n anot her aspect R2 is phepyl/GBr008/050549

pyridi nyl substituted by -NR 17CONR18R19 or

-NR17CSNR18R19 and optionally substituted by one or

nore substituent group i ndepgndent|ysel ected from

fluoro, nethyl, methoxy, hydroxynethyl, cyanonethyl,
-CONH , -CONHCH 3 and -CON(CH3) 2. In another aspect R2

orabﬁarﬁﬁt@&){ cal®y adépiabicitlt tifdstt whettgd by - NHCONR 18R19 or
HCSNR18R19 and optloqally subst i tut ed. by one ot nnje

X 1S§dmétt:1i grgemelgqt@fhﬁomn@@peﬁ&ent@l& =§Ps @Be%t edJR RogR™=CR"-

=L R R BB KR S &‘ﬁ%ﬁ%ﬁé@ﬁ%ﬂ‘

-S(O)?CWUBLCSQ mwmm(@mﬁ@kw RO IHINRENRIR 19.(RO)NR*-,
and optlonally substltuted by one or nore

-NRE(63 i N%ﬁ(O@?%upS(@hEBen@@mN% Sé@)zect ed from fl uoro,

Y a_ﬁl@égzl)é‘a_ngEt aﬁ%ﬁlﬂ-yc%}é( g%))é%‘%ﬁl[%i tg%to er as pé ﬁgigé\lnal%he other is

CR®phenyl or pyridinyl optionally substituted by NR CONR
R or -NRL7CSNR18R19 . In another aspect R2 is l}/p
R’ i gisypisaiesigh Topt Ce@éhﬂlycz@a%@ylt tir-edomyl. smrhe@mﬂs QElylCi.

6alk)b E%tﬁﬁgagltdlhgna gf}g@u 4l %‘ﬁ%h %i%ub ﬁ%ﬂﬂ stltuted by one or

more Nm@wcm@oup babecagibfrbrarhaks peaio, f2rol gzm@m $R9A1S®R?j -BR’,

R e ﬁﬂ%*q?fé#“e%%%zﬁz R

;NRA@O@@gnstﬁgﬁd§ﬁ$§@$§d fromCH or N. In another aspect
wherein Al and A2 are selected from CH or N

R? ipa gmugsdletthétfroat Cl.elst, Qad:g)cgjdflymmdretd@cycgfl @Hichl group is optionally

subsf R o GO ore bt REP LB uEp SRS SR eERRBRETE qyono. .-
R ABRél gl SGRSY 500 G NewyaiA CeoNRNa” Ak BeSind -

e Qr A3 is CH In another aspect R is wherein
PH{%Q3 Iﬁégare selected fromCH or N. In yet another

R® &ﬁ@g@g;d&t fsefeﬁ; %&{@i&ﬁ%@é%géﬁaﬁgﬁgi h(QF{)l3p-Rl3y§ORl3 -SO,RY,
-COR 4 -dprret h@@ﬂhlémi‘ NRPRMyuora! Eoret howry/ pheny!* and -NR’SO,R';

enoxyphenyl -pyrrolidin-|yl phenyl,
agd%g,@fen e eyl fpw%ep or Calicy! PHEMY

R By Wty o

menberdddianbotyylic orheneddyoky pyg mdiereitb.y2 or 3 ring carbon atoms is 0pt10nally

2-net.h rim di n-5-vyl,. t hox ht h- 6-
repligol SIS YR AE S ddhich %T%’éﬁ’&“%ﬁailysﬁwﬁﬁ 'edby gl pr more substituent
groupé 841846d Hbm Hansl Q&a& Witro, hydrfewwxb r@P%aﬂéfl )¢1a6alk0xy, haloC_salkyl,

qui nol i n- 6-yl, 'benzi m dazol yl",” benzof uran- 2-y|

halofi kedkezot by &raxyiC yalkah dilyd@nzﬁt mllemyscyéalhqu%tallevlf@r daberyCi.

calk§ }%,@ﬁrbox gbﬁaéﬁ%ﬁﬁ&ﬁj@”wg o Iﬁv{ OXAé’lﬁVﬁ“%’alkyl (Crsalkyl)aminoC.

6a1kﬁ1 bixdr, QukBARoph gmwl @fanb@ﬂéa'l -l salklyBudedylacf ur t her
pect R Is azaind oHy Y i ndol yI, benzi m dazol
Qe

6alkgs1ﬂ§qgwgnpg,apﬁ,e(hwplkyk§u &ygpmag,mmo sulfamoyl, C; 6alky%guffamoyl
h
blS(é W ?ﬁﬂgegﬁ(bn &%ﬁﬁm)ylg&m rEY%’u?%%WI?& éﬁ%ﬁpﬁ}é? cgré:)arélg?ll Ci.

6MKR&nban8ﬁhmdmmxgp@mnykmmaméyhydroxyphenyl In yet
anot.her aspect - hydr oxynet hy] phenyl or

R’ a&dl%ld‘feo Wﬁwgﬁ%@}ﬁ?red from %@rogenf, &a@h@@naslﬁge@n@ﬁ%kyl

R® id QAR hylifd LR Ghafts B WpF:phol inyl. In
1anotheerraspgct R |§ nn%ﬁﬁzﬁ% aggch R3 is
i ndependent |y sel ected fronlcyano R13 , and - CONR
13R14, wherein R13 and R14 are independently hydrogen
or a which is optionally substituted by one or nore
substituent groups selected from hal o, cyano, hydroxy
and Each R3 is independently selected from hydrogen,
Cl-3al kyl, and - CONR 13R14 , mhereln R13 and R14 are

o ~A ~ — 1
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nore substituent groups selected from hal o, cyano,
nitro, hydroxy, oxo, C _6al kyl, G _6al koxy,
wha2000@776al kyl , hal oG - 6al koxy, hydroxyCi - 6al kRgT/GB2008/050549

hydroxyC _6al koxy, G -eal koxyd- al kyl, C - 6al koxyC
- 6al koxy, am no, G -6al kyl am no, bis(GC -6al kyl)am no,
am noC -6al kyl, (Cl- 6al kyl2ygam noC - 6al kyl, bis(C
- 6al kyl )am noC -6al kyl, G -6al kyl sul fonyl, G -
6al kyl sul f onyl am no, bi s(O 6al kyl ) sul fam)yl

R’ aib&l R@%hﬂé baden9 hy@@g&@&w gnouﬁsele&@dl i’r)éh%%ﬁ&%)éhrb@@?clyl

6al kyl ) car banoyl . I n anot her aspect of

carbp Ei-eakyLlirgerosyaly anmmwmlclmmmmp@m is Optlonally
O NR 5 NRAS( O -,
subs{loué[eecﬁ?y %ne V@rtrﬁ&%ﬁléﬁsgﬁ%errﬁt glo % e)lec?%ﬁfR O haﬁ1 {:ﬁan% n1tro hydroxy, C;.

salkylt Casﬁm&ﬂ;yf RA16T a6aﬁcy1 Qfal&lmmey ehglclmye[ mlm I hy@irdxly@@ 6alk0xy, Ci.
wherei n ri ng carbon atomis optionally |l aced W

salkgxygr 6@<é]n 6§ -k CistoxYs agipo, %&lkya@u@sbi% t@]éFYBi’fmﬁ}ﬁ’e
amu‘flicl%%?lhg@l 6Sctf13yi)H§ﬁH06q QIH@ZPERF 6%%?6%& 1‘%@1 Qﬁi&l cﬁ%@@ 2alkyl, Cy.

dr oXxy,  0Xo,

calkylall 6iyt, 6?;1l6klj(ylsullﬁ@i}dxﬁlm6ack@idgy,lsuh&dyl(ﬂy@lkyl)ﬁmhﬂq kylfamoyl, C;.

6311{%%“5@6@8}’8 b‘rggfl Ezgg)%}/)sugﬁmﬁgll 50)%]62510?( ]Fﬁ’ r{g 6alkan0yl(C1 salkyl)amino,

ar ] r n ) C1-
© bQﬂn%ﬁlOC' g%ﬂ%%%ﬁﬁbéﬂ A d%iigl(ékj)llo(sa(k gllggiln%llg) am noCi

R4 ar&’aRi yair indyzamd Gitly- §adrégen, or @igréal dedesadl fFam ¢ sallidl; carbocyclyl,

Cafbe?w@ﬁﬁsu'f b N Bsyre SBIC kP Ryh B Ry prgpany

subshitiié by 6@ &Mhér@@ﬁmmﬁéﬁk r CE@@JB@&&B&OI@S}I@E)CE A, hilk®, hydroxy, C.
i nvention, when X is -NR4 R7-, -NR4AC(O R7-

6a1kylm4@4lgxmmeamucyl Sl oCNRAIS ), DERERYC | ooy Ry Cr-qalkoxy, C1.

RS P IE SR 20 AL NS .

amid(M@alksl, @Ldaﬂ@@hﬂnyndﬂi Reity1t biseC_dalkydmimC, gake, eeinby| calkyl, C,.
g1 oups. In another aspect of the invention, when X is
salk IRy fs@(vb)fc;@@lh?noy RN reh-RIKAPBYEL Halkyhipmnos Fabameyh br-
6alk%£ a\ﬁialbg C 1%5 aﬁﬁoE/laChed form a norpholine or
peraz ne ri ring’rs optionally substituted
by RBh&'GrRrene Rr‘r%etrh yiidegeraiepdy hiRGbpgerome @spe eetleccbéd frive Cy.ealkyl,

NIRRT L T AR ST Rt SRR

optlﬁﬁllk@uﬁ’éﬁi@ut@@WGﬁe &f mbR&ubAMESH; | tgﬁﬂl pE8e18nsl RémtRaetch&lo, nitro,
the carbon atomto which are attached form a

hydl:@xy,t(bl @tkeyhéhb@lkew, haloboe3lkyli balp( n«gﬂ@vi}’HEtdé@W@y@#ﬂkEl hydroxyC.

o o RIS P RO AL ST Ry iR
6alk§l9&3§ﬁ1btdﬂﬁ1ﬁécbééﬂ@m Q! gamgaya@mﬁu@ﬁgamym Wi(CQEle%ﬂﬁanﬁﬁb@lCJaB@l

from hal o, cyano, nitro, hyr G

cyangC %k]do%yéaﬂﬁéw@yle Gaballpylsul faylagin @&R&Xﬂﬁulfﬁ%%wl@yl)mmo

sulfaéﬁ(ﬁ{% ok@*{/g&lﬂgféﬂfg b1s$h6iﬁﬂ<§é8ul@nﬂ(8ﬁ, ?ﬁéﬁ(%oy'lgﬁ lf>yb1_6aﬁ<13noyl(C1_

salk )it - casbakaydy), E(E‘ﬂ@kkylcafhaﬁmﬁjl arﬁblhk(ﬂ]l.éalkﬁlearbamoyl
6a| kyI )a noQ - 6al kyl, bis )am n

A gSpordagee wifh py PEIATREPRF ¢ of @P Pfeé%"l“l&W‘éUP? otﬁsne hlppyprovided a
Comgblﬁ{cgf_fogﬁhgm) sul famoyl, G - 6al kanoyl am no,
ar bano : 6a|ky|carban0y| and
bis(C - 6a|ky|)carbanny| In one aspect of the
invention R6 and R7 together with the carbon atomto
whi ch they are attached forma 3- to 6-nenbered
carbocyclic ring or heterocyclic ring wherein 1 ring
carbon atomis optionally replaced with N or O and
which ring is optionally substituted by one or nore
substituent groups selected from hal o, cyano, nitro,
hydr oxy, C _6al kyl, G _6al koxy, hal oG - 6al kyl ,
hal oC - 6al koxy, hydroxyGCi - 6al kyl, hydroxyC _6al koxy,
G - eal koxyd- al kyl, Cl- 6al koxyC _6al koxy, am no,
a -6a|ky|an1no bIS(CI 6a|ky|)an1no an1noC| 6a|ky|

s ~ oA ~
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20 I'n another aspect R1 1 is hydrogen, nethyl
optionally substituted with hydroxy or cyano, phenyl

w@eooppor7el i di nyl . I n another aspect Rl 1 i s hyPEDGBRO08I050549
methyl. R In one aspect of the invention R12 is
hydrogen or nmethyl. In one aspect of the invention Rl7

i's hydrogen or a group sel egged from Cl-4al kyl, aryl
and cycl ohet eroal kyl which group is optionally
substituted by 1, 2 or 3 groups selected from hal o,
hydroxy and cyano. |n another caspect R17 is hydrogen,
nmet hyl optionally substitute¢d wth hydroxy or cyano,
30 phenyl or pyrrolidinyl. |n anpther aspect R17 is
hydrogen or nethyl. In anothefyaspgét R17 is
hydrogen. I n one aspect of thelinvention R18 is
hydrogen or nmethyl. In one, »of the invention R18
is hydrogen 5 I n one aspect Pf the invention R19 is
hydrogen or a group selgct fr G _6al kyl, C3-
Cycl oakyl, aryl, heteroaryl, &yl Cgbalkyl and
heteroaryl G - 6a|ky| whi ch group is optionally
substituted by one or norérsubs@) t uent groups sel ected
from hal o0, cyano, hydr xy, G- 6alkyl,

orap @ratacelégﬁklwccea@b@ ft@}ﬁ%&x‘y thiidr oxyGi - 6al kyl |

416@hk eyt , Gjonb yC
x DB QLG O Ce kOB (Grbebkay cc..
C= C@R6R6§:-CR@7@a:Jd<yJNR4|(?Q6Ré§11(B®ETI67F1 s@@ﬁ:gl_ YCRBRS( Ci

S %&E&ﬂ\?@ﬁ?ﬁ B R CONR R “SOPNR ERR., -CONR™,

R . S QPR L St P ey

'Y agil Y8atkiadepdndenthoyN oe &R armyded tmtt-(ﬁlalok YY ead YanoMlandnie: other is
(bi s(C -6al kyl ) carbanmoyl . In one aspect of the
Rinvention R19 is hydrogen or a group selected from
R! 'Qa K¥leet &3% nPC SENGH Qal0cy 1P 8RB bey AN LMWL, het Iyl and
' F ,ce azoiéy J sox%cﬁ %/yrgéolléalﬂy}l eero%/ycy -
hetetdwellyﬂl,@];kyP Mdhlla'hygrpum;smptmnlalhyslubstnyteddb&zmny)t more substituent group

zai.ndal yl, i ndol yl, oqui ol inyg , [, g yl )
slegle Bt i or (o SO BB R R MY ana -rCOR™
R* iPY BFRbiselicbdll froRYC ?&1’11@731’ | oarwé%k}méﬂda he@ér@é%lﬂ i @Nybup is optionally
thrazol yl, thiadi azol yl', phenyl G - 6al
substigiert lhsyo@ oramnwubstmyqnt gtoyb dhdepeaderily ; seltscrtﬁdjﬁrzml Rel@icyano, nitro, -
116 kiy |~ 80 yi,Gh yhi2. pyrazol yl G - 6al kyl
’f%an y‘?‘éﬁh R b enjﬁ% R kyl, pyridinylG. 0

R’ 1@@&1&%@ frmmam dyamysl fkro, 6dP kpiR!® pyri dazi nyl G - 6al kyl ,
agglndokxb% 6a|514, |ndonyCJ 6al kyl, quinolinyl G
-CORGal&YN, nz?@ﬁ z 80 fﬁ?»ﬁﬁﬁikyl benzof ur anyl G

62l benzot hi enyl G -
R* agﬁﬂ‘%/é md%e?lgg{tgflﬁfd?%@éh ICI-% ? %byr azinyl G - 6al kyl,
R’ aod &’ am/in@epeﬁdérkw scledtodXinh hpdlrag@ﬁ Ghto, Galnkyhitro and C, 6alkyl
thi azo al k nd thia zoly O _6al kyl whi ch
RS%ﬁQRﬁﬁiémﬁﬁWS%ﬁﬁgﬁV‘kﬁﬁgpﬁPgﬁgémﬁy sone or nore
R’ aRY l?@' hie elgc{e‘ﬂH? %K%Egﬂ: Bﬁeg%foﬁg %lgéb@froﬁly@nﬁlkyp IchfBeyclyl and

hydr oxy, hal o
hetetchclgkymch@acbuwls oplhgmlﬁlg)syl@tmﬁad ky)myt; ormlorealuksjmy@t groups selected

IR TR T
hyde%k&lHﬁmyﬂﬁﬁyC] @eﬁk&é&' CSelkoxfal, katkwutt. gh'ﬂédxyCl salkoxy, amino, C;.

kyl sul fonyl a
6alkﬁﬁm§w Wltsiipﬁ eﬂhly}’i);@lmlé@l ky~ami no, sul fanoyl,

R" é; rrllg ent c}rbljlyc{r gaen m% Jp ec%rﬁlqi(lql C A Ig% %ca[rbocl¥81yl and
hetehﬁﬁélﬂ whizh Igycbdpqa bpadraly sulbslﬂlttﬂétebyasmatm&fe sh'ﬁﬁltuent groups selected
invention R19 is hydrogen or a group selected from
G _6al kyl, C3- Cycl oakyl, phenyl, naphthyl, pyrrolyl,
inidazolyl, i soxazol yl, pyrazolyl, furanyl,
thi enyl, pyridinyl, pyrimdinyl, pyridazinyl,
azalndolyl |ndonI qU|noI|nyI benZ|n1dazonI

I - o - T4 1~
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6al kanoyl am no, carbanoyl, G . 6al kyl carbanoyl and
bi s(C . 6al kyl)carbanmoyl. 5 In one aspect of the
wo ewentizen R19 is hydrogen, cyano or a group SECEGB2@S/050549

fromnmethyl, ethyl, propyl, i-propyl, butyl, i-butyl,
t-butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, -CH2(cycl opropyl2p, - CH2CH2NME2,

- CH( CH3) CH2OH, - C( CH3) 2CH20H, - CH2C( CH3) 20H,

- CH2C( CH3) 2CH2OH, - CH2CH2OH, - CH2CH2CH2OH, - CH2CF3,

front @T@Q&Ego nlt@"%% CQ&'@@I‘@@H{OW% haloC,¢alkoxy,

hydmgc@@@ﬁ[l hyd(qmﬁhyqllf@sy@ Com{]gpyﬁl 6alky]|2@1 6alk0xyC1 6alk0xy, amino, C;.
dro 1- (hydr oxymet hyl ) cycl opropyl ,
63‘”‘3(1%‘@ Of“hybgél(e a?kyi%rr%%‘?m ethyl, (1S)-2-hydroxy-
R" ancrmt“myé mubp'dndeﬂat}emdrogeﬁ dmtglayqumwd fréhn Chl Ak @pEeBydyclyl and
- trlfluoronethyI2 phenyl , 4-fl uorophenyl,
hetemcw@thkybw is oplionadfy srrbitEethRn N oqrﬁpl@ﬁuhstypent groups selected

I I
from @['_Ig csdjglgtﬁ? hggllo%/ C%’ 6%«& Ry f6lgﬁr§lbg§éi Fo@ 6glf<yly haloCl salkoxy,
hydmx&@pda}ﬁy—l 2rydlaxyCs.eatlamal, ¢l Ga3k(yxlyC1,§alkyl Ci 6alk0xyC1 salkoxy, amino, C;.
6- 0x0- | rdin-2-yl, oxetan-3-yl,
salkylaming %@ﬁﬁ&bﬁa&wlﬁ“ﬁp" 5- met hyl i soxazol - 3-yl,
- Cl{dmBR Py LRK AZ8imfta Yl:) hre chpiBE BYéﬁy‘tﬁ%zlﬁlstef‘edﬂomenc forms. It

- CH2( 1- neth yl pyrazol - 5 met hyl pyr azi n-2-yl,
will beuadastobd Qxaﬂthte rumamabn annpasﬁs a ighogtpicynd dpticaBisphers of the

comgﬁlﬁriglg I(S)? _f%_nigvtlld (Ifar&i %P@%ﬁg%ﬁelgeg)lg Pncé.ld%rrg raeé/mat dfautomé/rs ‘and mixtures

therdofMRbL M RYA agRbr TN prBsht ieRN6RZSYlvaleydnd 1ﬁ1xhﬁ‘e§)ﬂh@reof also form
aspect of the invention R19 is hydrogen, cyano or

an ag}e@‘upf tB@Prssers dnvicnbeR. iEQIIPRRMple; i yilitablsy Q%wte offa Wmd of formula

(D 14 8%3:%%4118 Opr Elr% e)suSP( %%m%at%y%qggﬁﬁgwo@lm -hydrate or a

tri- hy@i(a%:ﬁr)aﬁ@ﬂaﬁahve GHRAGLAHRYXBOH, - CH2C( CH3) 2CH2OH,
CH2CH2(]—I - CH2CH2CH2(OH, - CH2CF3, CH2CHF2 CH2CH2F
CHPCREGr insptionpalippts the epmppyrdripEfosmulaciipassesi defined as

well” a%%m %y o8 oxycy&ir usggéé/ﬁgfﬂilaceﬁtlkﬂ Q%&)BM i3 FF llo&l'ﬁﬁ%aceutwally
acceptea(otq&dhs:wrmﬂhhysta)ts yclyderuspiyl in the BjodRetiydeiaky edbmpounds of formula

(D aagﬁg ﬁih%%%tﬁy‘pé | l?aé%efpg%g %Iﬁy:l’harg%tcgl}{uca y chepglglee {ts of the

invefttiért ﬁ1'a§7 ' fHPE;@dﬁ?ﬁl@ Mﬁalﬁ’éfbeéﬂdl addridd Y5 8PE&AYdunds of formula (1) as herein
4- met hoxyphenyl ,” 3, 4-di f | uor ophenyl ,

deﬁne@HQl@pQ @Wuﬁiﬂwmlyrbasqu) fomﬁmc (satltﬁ @zb |ac1g.a§1d1)10n salts include but
daz

are IbO)E @Gﬁéo rmara? nbﬁit%%?lﬁf t%hﬁ)sdro?l}foﬂde ﬁ}g bR In¥1de c1t¥até and

mal&ttd@ﬂt@ Yhd msa‘mhedanmh ph&d h&lr&e(ndl sunfaﬁla y¢igy [rﬁl(ﬁimd’ﬁ Where

nmet hyl pyr azol | - met hyl pyrazol -4-yl),
comgowéilst éaZQIharg _syff’ c1m@qgglg% palts ane base s2lé ang_e}pl)nples include but
are lﬁt g’gﬁ%a)fé( E’Pﬁﬁ gi Iﬁ?tgl' s\ék[ fopés{ tni) J‘?O’%II}Q‘L or Eotassmm, an alkaline earth
nwuusﬂ1ﬁﬁmhmaﬁkazmhﬂﬁoyhmgmﬂuhnn&bhyhnynﬂmebMBﬁybxmﬂpbne

pect of the jnvention R19 is hydrogen, cyano or a
tr1et€¥161ll}ﬁies @L@%ﬁl@amﬁ (gﬁﬁﬁ‘l Arelpyine, té{eﬂvpolagy% y}orpl}ohﬁp,o% yl |
metw %Sémdﬂle W‘éﬂfl&/%}lﬂerﬁﬂiey libe n\ﬁ{ne of Xlﬁirf%pa.rcﬁﬂ%hch as lysme

obut yl l"opentyl, ¢ c ohexyl
- CHib¢ cyrmboprde pﬁ Iermulzﬁll-[Eﬂ&E hlve De p}’(@lﬂ(dﬁl-@)lmmﬂydrolysable esters.

o AT i AP R G BIBRE Ly o ytons
group@FRGHGMPTES pharfaalSdie e accepidbi esteHREPNVEIRavel-in the human or
L?neth I)cyclopropyl | - Chydroxynet hyl ) cycl opr opyl,
aningsth éﬁ@y to progue il pﬂ,—r@ﬁ)ﬂmd of-adaohok opieb ylers can be identified by
4-(trifluoronethyl)phenyl, 4-fluorophenyl,
4- met hoxyphenyl , 3,4-dif|uoropheny|, thien-2-y|,
-CH2CH2(pyrrolidin-1-yl),-CH 2(i m dazol -2-yl),
-CH2(i m dazol -3-yl ), oxazolyl-2-yl, isoxazolyl-3-yl,
6 0X0- IFLpryrdln 2 yI oxetan 3 yl,

- o, .__,.___l o ~ 1
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3, 4-di fl uorophenyl, -CH2CH2(pyrrolidin-I-yl),

-CH2(i m dazol -2-yl), oxazolyl-2-yl, isoxazolyl- 3-yl,
we@x@vaorSt yl , 5-net hyli soxazol - 3-yl, PCT/GB2008/050549

1- net hyl pyrazol - 4-yl, 5-nethyl pyrazin-2-yl,

6- met hoxypryridin-3-yl, thiazol-2-yl,

I, 2,4-thiadiazol -5-yl, and I2goet hyl pyrazol -3-yl. In

one aspect of the invention RL9 is a group sel ected

fromnmethyl, ethyl, cyclopropyl, cyclobutyl, -CH(CH
adm'i?n)i afore@'i@lgéz foavergﬂg @Itgsgihlmag fﬁ&ﬂﬁﬁpoun@'ﬂ%@’ptgst and

2- hydroxy | - nethylethy

smm@wsmﬂzehynﬁmxyﬂmlmé@mymésh9¢y u@%&(lﬁ]dazol 2- yl),

OX%Z Q%M? Bg r&abeutlfgl)f aa%c%leﬁta g¥te§s fOf %IF)] d}/y RYLdé %ll_éaﬂﬁ(}/xymethyl
esteﬂs @5 émh@l@@b@bﬁjfm&hyﬂ C, kdlkaﬁi@@lo&§ﬁ1%ﬂiyl es‘teﬁs Iﬂ@‘ dxBm@Rt | on
roup sel ected fron1nethy| hyl
plvak%wp*re&p& phﬂ&%‘vbwrw > scml@@iq?m mfz@ﬁlirmsters for example

1o RRRCTB AR ARl o Re W SE LS okl ample

5 m&hyﬂEI Bi-)dll(pwlemzi-nﬂﬂmelthyltdmdﬁlghlkﬁxydarlmngﬂoxyethyl esters for example
ect of the |nvent|on

4-t hi |az
1- mﬁh&@XXC&f 31,0 o?nda1¥1§¥ Bt Eorgﬂg aks ocarle%ahamm ¢ compounds of
ﬂusﬁggﬂﬁmlcyclopropyl 1- nethylpyrazol 4-yl, and
C}Q(I-nethylpyrazol 4-yl). In one aspect of the
| n\‘Bgnablgphmgcmmcaﬁy hgcleptabh@ coliess faspabroxypinctude inorganic esters such

ntlon s eth n. one spect of  the ti
as DRt TSN BBy PopriosB e DE BSReY il fiouhty g s and
relaﬂe§ C&MCEB%Q tv&}ﬂlch dsh ROt SSRERS vz% h%cﬂ@ly%f@‘é? i QR Blje%kdiocvfn to give
In one aspect of e 'nvention R19 is
the paﬁﬂt @yth@xbf gf(mptsn éEmsm&Istof ofadyhexynthy bethers indRid® acstox @hiethoxy and
pect of the nventi [

I R1 .
22-Seeeipobion gnemsdps B@et SFlegtien ¢l vé«wp.haﬁr%@gle'segt_er forming groups
S I
for h_)@i’@(%%l{ldesd a0 ASREekarPflc FdHeyil EERT, IbaR, g,%ihgﬁ’ylacetyl,

I'n one daspect of the i’nvention
subs(iluRyd Q@nhyy;lramﬂ;phbnﬁatet}yj €t- l'a)y]lkoxyqarbmlgl @s poetallof carhenate esters), for

el B GRRRR  afET  ad  Y h molfy BF,
Ci- @kﬂc@&@ﬁl@m @b givoRarbamant); @mcﬂﬁkylanm@éawmd?cayﬂox[y@cekﬁ

one aspect of the invention R19 1s isoxazolyl-3-
Exapplss g5 pag substituchle qnmhgmlmgtyl Rnd berzoyl include ammomethyl Ci-

4alkmlgi?ﬁolﬂ¥eél%¥mﬁ% 8} E)é gk era%u c{ﬁ?et@ﬁ p%(r‘?tema‘gogéléf (I)Inpv 6%5211%] linked from

a r1rﬂgﬁﬂt@(5§dn@tbtﬁiz& d SicthRicaz Qhkfﬂg loupltd tmm.a asip 96§1t1@{ olt the benzoyl ring.
invention RL19 is |, 2 4-thiadiazol-5-yl. s Rl8 and
Othqriniggestingigerto Brdreleabigessis m@wdei@s ewlmfb Q(Qg@ﬁhearlkyl -CO-,
A t
e R e AR BT - R Br R 0Bl BQRA O™ phony!
grouptionseh asteppinchuda) foy examnﬂa@le@l-vmpdframhmcl@limkj pterazimo-C;-4alkyl
rin 1y substituted by one or nore
and gyg b?ﬁ ﬂa§V ups sel ected fromhalo, cyano, nitro,
hy %@Ebfmg@md@ 3l lne! fonﬁ%tla@ﬁlnlfégi)ﬁé alé?) Md%ﬁﬂsteréﬂ iKYhe form of a
hal oC i - , hydroxyC i"- al kyl, hydroxyC
prodrugserhicbxybrok@i d@faﬂl kothy Guinan af kyimal @dy ©gfivcoxga@ipound of the

fom%ﬁar hg o{sXﬂ%lgergws ofgirg%&gs Xrg i(ﬂ'l&\gfl)uéﬁj.e%gtgf or: %%k@e%s?o?rsnﬁ&loprodrug

derifdtive@lsky! sul fonyl , Q - 6al kyl sul f onyl am no, bls(O
6a|ky|)su|fanoy| - 6al kanoyl am no, car banoy

a) O Dealgryl é’mdﬂs@gm?qhteérbcr 1hi Byrdigag e @sey@&rlt%iﬁb@nd MPﬂiloéﬁél
Enzﬂ?l{))lr%g%e\g&a{l%% ?6‘9\’ \Agé gﬁﬁlgz}ﬁa?&gﬂ%%l& ago(%%%&k%c WD 1038,

nor pholine ring. In one aspect of the invention, R18
and R19 together with the nitrogen atomto whi ch t hey
are attached forma 3-hydroxypyrrolidin-1-yl group. O
In one aspect of the invention there is provided a
subset of conpounds of forrmula (1), or a
pharnaceutlcally acceptable salt thereof n1|s O 1 or

N 7N o - N NN 1. .
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car banoyl, G -6al kyl car banoyl and
bi s( G - 6al kyl ) carbanoyl; R6 and R7 together with the
w@ 200000778t om t 0 whi ch they are attached for m aPGFGB@008/050549

10- menbered carbocyclic ring or heterocyclic ring
wherein 1 ring carbon atomis optionally replaced with
N, Oor S and which ring is2gptionally substituted by
one or nore substituent groups selected from hal o,
cyano, nitro, hydroxy, hal oG -6al kyl, hal oG - 6al koxy,

b) hy@kmes&&ok Fabigy h)esigﬁ%ané%mﬁﬁkktomed@ KRkl arsen and H.

al ky G - eal koxyG - al koxy, am no, al kyl am no,
Bun@gaga(@(ll@@ekﬂ“?gwgmgnd Appkm@on@ﬁ{’@[rugs” by H. undgaardp 113-191
(199(Ig| eal kyFj am noG - eal kyl , bis(G
al kyl ) am noG - 6al kyl , cyanoO - 6al kyl ,
c) G -Iﬁ@uh&%eﬁlbd fthed@)mQ&bd{Mb@LRé@éWé amne (1992)

- eal kyl sul fony"Gi - eal kyFj am nao, sul fa
d) o Ho Bury g@m feaﬁloypumﬁh af( arre%ﬂepéwe)@mm%ﬁ 285 (1988); and

oY a anoyl ,
ﬂa&%é érmy anbh)tﬁ%l( %’%I(E%L@b ar barmyl ; R8is
S eﬂleﬂﬂsespeﬁlfmmm&ytﬂe @oemic thah 6C, @likatibinalndeCioth afrdight: chIRﬁl and

T LT

are @E&HQ forSthORkdignahhy e HBsT (')ﬂl&'gleéj nbﬁfoll%n%n@ 'isoBpr?l) and references to
Substituent groups selected fromh cyano, tro,
mdlhylu!al(bxmch@lkcl@am khkly] griempso@ich Bl deyrthutyld Iarﬁ@pe@ﬁb If@)@lﬁ: branched
h 36 1 - 6al kyl, hydroxyGi - 6al koxy, G - eal koxyd-
chaig jvets} Orlctlflyeal koxyd- al koxy, amino, G- 6al kyl anino and
bi $h&predal Ky, iha@yl, Myl Rd.otiRr terRisqRUeR ;ﬁdﬁrﬂ q ﬁ@@tﬁ@g@@ﬁh&wa‘[es the

hydrogen or a group selected fromGi -

range @:f ByeYR at;@mséh%l apepresE yretihy Ieraum EH egatraals d/ salspkingudes Gralkyl

oS P (TR Py R, TR S AR B
sec-Bultkioigpbutyy alidoeeyrGut@al kyl , hydr oxyCi _6al koxy, G -

aI kony - alkyl, G -eal kox G - al koxy, am no,
Thateey %maH@Xziﬁameﬂge@oo ah W 2ERHPRO; R13 and R14

hb REEReEN e is optionally
substkl tut epdqqg(;/%{))%e g&hgn%r gj(s )%Q%b‘g&t groups sel ect ed

f r ditee exinchal@ ynehwes AyatopohjoranbroGtednidaryg. and R19 i s

h ano or a group selected fromC 6al

y%ex&) }%}{ 153 %tura‘ﬁgg 6@?35;? Oral?a)liﬁl A sgmr@ggqi'mgﬁagychc Cincychc or

tricyRBE BhE @ﬁ&é@cbnt@ﬁkﬂ@’ﬂro%'tgh49f %Léﬁﬁbthss Wi @R &b Y H, group may be

substituted by one or nore substituent groups selected
repléced withed 6-Oqyauro, “GarbacyelyRidelostss, “acyl”,6 4], ksprcloalkyl” and “C,,.

ﬁl 6al koxy, hal oG - 6al kyl, hal oG - 6al koxy,
YR BYY G - 6al kyl, hydroxyG _6al koxy, Gi-eal koxyd-

al kydyl” i€an aﬁﬁhdﬁ@ﬂ@io&ﬁ@ﬁ&@?&)ﬁch@éﬂ tﬂ@ycli@caﬁ)@!y&yl @ §@tem.

bi 31(30 6al kyl ) am no, am noQ - 6al ké( G
-6a Ky Yy loadkgad’ is zggm@?t[uratgﬂ gr(p@mal aﬂanl‘[?(bﬁqOﬁg@ChC bicyclic or

‘mcyga?l Eé;r}éé%]lc onyg%rsltelgl,%l E%Sn&%%th lga%# Eq ({n;a%h ‘th%ilem aring CH,

groupimBabka@phytdwitha C=capapoyl , C - 6a| kyI car barmyl and
bi§C| 6al®)carbam) , or 8_and R19 toget her Wltrl
t he mCtypl@@ af BHIPEIGHNEROY RIS bifyelicpt Wichel faghamyelyl ring
i rbon
R S S L A RS S A
ri ﬁﬁeiesoogpllyl” alshtyaraSeubﬂnmtlu’aed obpammﬁy saftummdenonocyclic bicyclic

or trslf&g (E)glyéé'l s%% &pmg 1101% gé%ﬁgh& ffvc%gl{l] E,y% Igl or 4 ring atoms are
choRAlRM niedk&D %leuﬁ&%&?ééﬁcwhc@ﬁlnj@’ﬁm by eirBesy 64 mﬁ@é&ﬂ*ﬂked and
Cl- 6al koxyC 1-6al kyl 1- 6al koxyC 1 6al koxy, am no,
whegin ang piteagenor sulys @@nlmaﬁévb leyidisediand whereimadng CH group may be
1- 6al kyl, (Cl-6al kyl)am noC 1-6al kyl, bis(C
1- 6al kyl ) am noC 1-6al kyl, cyanoC 1-6al kyl,
Cl- 6al kyl sul fonyl, G -6al kyl sul fonyl am no,
Cl- 6al kyl sul fonyl (C 1-6al kyl)am no, sul f anoyl ,
G - 6al kyl sul fanoyl , bis(G - 6al kyl ) sul fanoyl
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sul famoyl, bis(G -6al kyl)sul fanoyl, G -6al kanoyl am no,
6al kyl ) am no, carbanoyl, C -6al kyl carbanoyl and
whe@p@76al kyl ) carbanoyl ; R8 is sel ected from PGTGBY®R/050549
hal o, cyano and G _6al kyl ; RO and R10 are
I ndependent|y hydrogen or a group selected from
G -6al kyl, carbocyclyl and heterocyclyl which group is
optionally substituted by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy,
repléebd SalkyC=0 ‘Hhadrk 1 ietlideX YidterBadykY Feycloheteroalkyl” and
P hydroxyCl 6a klgf(jy a - @g}f(oxyo al kyl Qﬂyoy eyal koxyCi >
“cycddhetxgalkem’no, G - 6al kyl ami no and
Plné‘félbggﬁ é%ﬁlk){ nﬁa@arngt%% wog?cy@ﬁ&rbécﬁycflc%r gré eﬁ ﬁtgrocyclyl particularly
havifh 568l B8Ying a&ﬁﬂisi? ocyalclll, apdlohetiag eyt e cdie fro@r fitiPgdnS sulfur or
optionally substituted by one or npre substituent
OXyggnaviisse 8 ang diteagen ob i lRE Iy heyosidisedni tro, hydr oxy,

ﬁlgrégélg%éterg ‘?{kﬁy 1O d,mgl;l(tuatﬂ l(ﬂ(ruﬁfylﬁ%ﬁ%at (ilﬁlonoczéchc bicyclic or

trlcyallkhétﬁro@clyhilﬁ(g)swfam paiticobayly hamng6 to @-rﬁ@lakq&hsamf%1®rﬂd 2,3o0r4
XQ) ami .no; R13 and R14 ar e [ ndepend nt |
“ng Soad‘éﬁ Op 1IFRRRY Ful iy opyerTs ¥ %&%&?‘V TSR gynitrogen
linkéH Qfd%r&ﬁla% trf)%é?mr%l.fﬁlaeltgﬁﬁlmay%e 0)@1@4&@%1*161@1&1)&' ring CH,
het eroaryl, and heteroaryl C . 6al’kyl which group is
growpna}olvtaﬂepytcmgthlatﬁft(bgrotup one or nore substituent

& 2 SRefiers eﬂﬁﬂygég 2oy e, bRy e Rarasapti rine

S st&ﬁi a@f&ﬁr Vi 5 td ook MQnsﬁcﬁivlﬁﬁ?ﬂi/ 1,@3 or &l k@Xat&ns are chosen
g dﬁ , G - 6a| koxyCi ﬁ?koxy, am no, G -6al kyl am no,

fronbmgr@gjan, @gl[ﬁmqr)ogﬁg% whighi ringanag b¢ Ra}rbon ¢fi {rogen linked and wherein a

ring gﬁ%?{ o ony él}n m% lblé)é)!xld(l%d agglvh’%hﬁ})lj 1?1?3&6 r‘rtfﬁg?up may be replaced

with@ C6@lgkaupoy! am no, carbanoyl, Gi-6al kyl car banoyl and
bi s( G - 6al kyl) car barmyl or R18 and R19 toget her with
t hel TS BReSHIALGR BaY MSKGMPCH GOmRPSHT s 1oatERP T FPHperomprising
i
morgfﬂgﬁns%’ﬁlsglﬁfggtﬂﬁ%ﬁg pyl%%ée gt ace%: 8{@385 rheile %sﬂgh &%?9 to be
1ntenpremgi assis uptﬂersmadl Inyths abis ot eﬁaﬁwldayarbmcbﬂCmaﬂﬁ'l comprises Cp.qalkyl

B BB S RSl o B SR
heteﬂ%gélﬁk }i@l b@?¢ qﬁikygﬂﬁ[ GprRad My subdingad Kﬁéﬁgqalkyl groups

G - eal 'k koxy, amino, Ci.6alk
WthhIQ(lBCbe th@ahﬂnyloyérffwt am noCl 6al kyl ,

oﬁa&ﬁ X@Pjﬁs étg%ﬂftlky &%tg%@ lbk)i ()r more %Cf'o substituents and

partiRig& (A ,-266 Kiydld §dﬂsf1ﬁ1’éﬁﬁ§| S1rfﬁlarﬁabﬁ1@ﬂ gb’ﬂeﬁmt&ﬁls containing halo such as
| k- Ui Oy 1- 6al kgl ) ami no, car banoy
hal OQJﬁ%la@wn@a%ém@wor ade brle (sebsl@sﬁnr@ﬂnﬂdo&fttfé%w L, 2rpr 3 halo

subsﬁﬂ% ffer aspect of the invention there is provided a
set of compounds of formula (1), or a
phﬂyﬂﬁﬁ@%ha‘lhﬂl iya &g cabylabbw thal it stbseineaf by ot o€ hyldrexyl
re i ndepen t or CR8 provided that
Subs&ﬁ’@“@fana?aﬁﬁaﬁ“@lﬁ bydl, Elpéﬁg‘yg%%/’étl Hugngs. ilagky p elé\geneﬂc terms
contbfnﬂj@q{y_d%(g C&ﬁ géRsﬁfr@)gyép le”@ggl Zun’ ?I%NR %26&?% Igartwﬁgcﬁy 1,2 or
3 hdeRéIz@(lliQtﬁRn&R?- - NR4C( O) NR 5CR6R7 and S( O)

52. 4@ %’fyﬁp «ad E&flﬁ&é%@i}?@'gl%i I8 S“ﬁsg‘t“étf’%@i ﬂ‘%ﬁ {fp-qalkoxy

subsﬁﬁieﬁfsfh‘ﬁﬁ?hﬁf cHlatlyGab by B.C Whik6Xy QibRtiichts. Sﬁﬁﬂlzﬁ’%tﬁé& generic terms
substituted by one or nore substituent group “sel ect ed

from hal o, cyano, nitro, R9, -OR9, -COR 9, -CONR 9R10
, -NROR10 and -NROCOR 10 ; or X-R 1 is -CR 6R7TOH, R2
is a group selected from carbocyclyl and heterocyclyl
whi ch group is optionally substituted by one or nore
substituent group independently selected from hal o,
cyano, nitro, -R1L 1, -OR1 1, - SR1 1, -SOR 1 1,

™~ NS NA - NN A A NN TNA A NN IS A A NA I A
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car bocyclyl and heterocyclyl which group is optionally

substituted by one or nore substituent groups sel ected
wo e@abEbD, cyano, nitro, hydroxy, Cl-6al kyl, PCT/GB2008/050549

hal oG - 6al kyl, hal oG - 6al koxy, hydroxyd -6al kyl,

hydroxyC - 6al koxy, G -6al koxyG -6al kyl, G -6al koxyCi

- 6al koxy, am no, G -6al kyl apno and

bi s(C - 6al kyl )am no; and R19 is hydrogen, cyano or a

group selected fromG -6al kyl, d - Cycloakyl, aryl,
contﬁi%ﬁr%;]@p@qh}»{doxy lion £ CpﬁléﬂkBX}Cp%ﬁHtoQﬁhﬁ Qehtdldd or &@*e‘@p'_qalkoxy

whi ch group is optionally substituted by one or nore
subsitisstsiand eatticglasigs 2 9eP otaldioxy sibstiares. cyano, nitro,

hy X = | . i al k X hagl O j 13 | ch y b3 13

Ao pafedfy Bl it s EIOR b B SRV up g rom 1.2
3 or @ ghalpk ox yiBistieahts Yi is tdbe urarRkKeodbht thdaekaxion iddhidee all

bi s(C_ . 6al kyl)am no, am noG_. 6al kyl, bis(G. )
substigignisypeingrahagan; frarg ang of the spegiled ergrpkiya- all syibstitutents being the same

or t@[ség%tﬁ%ni%%gﬁgq ggz:nﬁquz)?n!nﬁ]og?}% ﬁllg]fsg%éf;}?d groups i.e. the substitutents
not sbigathk whmel f anmoyl , bi s(d. 6al kyl) sul f anoyl ,
m no, . Cl- 6al kan

j - 6al kanqy] a yl (C 1-6al kyl ) am po,

Camia of les DTSk {1V ERH YRbAY e%aa%?dgvéﬁ the/aldof Computer
softdarB A/ NeRE R §.¢y. R18 and R19 together with the

nitrogen atomto which they are attached forma

6- ITBrdbideraidvchdsampele)y ahdledasinmgignhgrdescasel(s)siclyascanbaras well as non-

mali]%%%g%flsiggsggﬁitsi %Qaras: ibﬁgﬁ%@{oﬁ: ag%a\éweégbgﬁa%{%% %g\?@f\ghciigegses, immune
disc81D 8t édrlioniscOlaPURGss€! ected from hal o, cyano, nitro,

hydr oxy, Ci 6alkﬁl, G _6al koxy, hal oG -6al kyl , _

Raitday veuesdox gny Rytowngr@ny Gartioy subskidens xgraucks grawps jaclude:

I - K d- al ] | - al ] i
o G onre ol Ol K R0
for ,Galehdl kyFj am noCiCG galk Ky pentili 3,0Wimethalpeypyl BrhraGilbutyl and

- 6al kyl , cyanoGCi - 6al kyl, G -6al kyl sul fonyl,
G - 6al kyl sul f onyl Yo,

Af¥
i - sul fony"Q < Fj.aim i
for (g;réé%l’éﬁ%;élf kyl ) sul 500 |°?ylob@&%h§%‘%ﬁﬁ% ,E‘“d cyclohexyl;
for @a;bkglbe)lﬁytﬂmn,lkyiar bafmydﬁpylawdl}bj ycOpropyédtliy) Q}@B]’Ob'@idﬂlmgﬂhyl,
I n anot her aspect of the invention there i rovi ded a
subset of compoun 8§C181?enf>6ﬂ‘?ﬁ1y2 a?crﬁxctkgﬂex%lme%hﬁ
for fppar maceuti cal |y ap&RPLAPhSHERIL thereof; mis 0, 1 or

2; 1Y and Y2 are indépendently N or CR8 provided that
for agyl€ 1 @flkyly and Y2 ibenayl.ghdnethd, mapherylnethgRard nephigykethyl;

| i.nker . group sel ected from - NR4 R7-, -OCR6R7-,
for cattybeebes” ©; S(O CRBREY Ffo?‘%eé)‘/NE%‘?%%ﬁc,ydf’ NRACRGRY- ,
for NRAC( O) CRER7-, - NRéfe EAIDR, Bfdmeiind idaet - S( O) 2NRACRERT;

Rl is a group selected from G _6al kyl, carbocyclyl,
for Capligryicl yl G - al Kgthoxyeetbere PEIPPKY ARE IsRBIOPPEEY cl yI C i

e S 1, 0 RS BRI LA B0

subst i t uent
for MilcalkanoyR9, - ORI, aéfBRIpropaitdNRAMRL O-mcthNRDRAbydnd
-NROCOR10 ; or X-R 1.is. - R7OH, R2 is a group ... .
for hetqreatyled from car BBESH) nggﬁgvlh@tl%?laléfwnsnd)amyaﬁm&r%5hlenyh
is optionally subgti : : [
gr oup independent?gHEQP? f%éb??%ﬁ?ﬂg?@?ggﬁgg%%kﬂ???%?OWL
“RL 1, -ORl 1, - S8Riazlyl; BERY!, pyridSGRR] pyirazin@ORMoly],

-C2R1 1, -CONR 1,1R12 ., -NRL 1R12 , -NRl 1COR12., -

NRL 1COCONR 12R16 PChAQRke %Cgéil?g%“@%ﬁf?%ﬁ(f;%@hand

for heN?éJrgl@}lﬁélﬁﬁl9i eaGholFBnctWMIe Py REISREN,» ini GazBBAMYthy 1, R4
y whén X 1is

and R5 are 1ndependently hydrogen or or, e

- NRACR6R7-, - NR4Clmyderd RethybrpyradrybnchNRBoRe sty lethykRl
and R4 together with the atomor atons to which they
are attached forma 5- or 6-nenbered heterocyclic ring
wherein 1 ring carbon atomis optionally replaced with
N or O and which ring is optionally substituted by one
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(C1l- 6al kyl ) am noC 1-6al kyl, bis(C 1-6al kyl )am noC

1- 6al kyl, cyanoC 1-6al kyl, Cl1-6alkylsulfonyl, Cil-
w®200kp0wel f onyl am no, Cl-6al kyl sul fonyl (C PCT/GB2008/050549

1- 6al kyl ) am no, sul fanmoyl, C1-6al kyl sul fanoyl,

bi s(C _6al kyl ) sul fanmoyl, G -6al kanoyl am no, carbanoyl,

G - 6al kyl car banoyl and bi s(@ii= 6al kyl ) car banoyl ; or R18

and R19 together with the nitrogen atomto which they

are attached forma 6-nenbered heterocyclic ring

wherein 1 ring cariafylalety® fimnPRiHyOARkhYInlcaRi ar& ylethyl

with N or O and which rlggﬁls ogtlggallyylsuggltltut}éd 5

by one or nore subsudtlmetl, gl’}’éld]ﬁ@t@lalpef@tz@d’lm?@m hafaginylethyl,

cyano, nitro, hydro

hal oG - 6al kyl , ha|p?5‘8ﬁ¥“dégiknc?ﬁiyLf “é‘} ;‘4% hygé%ﬁmfldmylpmpyl
hydr oxyGi _6al koxy pyﬁanuﬁﬂm@oyydmlcaalz&ylpro@l 1ﬁa¢la&@b5m§1rtyl

al koxy, amno, G -6alkylam no, bis(C _ 6al kyl)

am noGi - 6al kyl , (mlméhnwpﬂpahlﬁaﬁrl@amwppylwé @e:flzolylmethyl

for %@e?!é(g%éb)ly?;nu In?OOn y I- &@ébrall W%ﬁy& (?gllﬁ}@lmyl quinoxalinyl,

G - eal kyl sul fony"ﬁemltlkyﬁﬁ;m bml,zosazbf}a,rmydmdmyl piperazinyl,
bi s( G - 6al kyl ) sul f anoyl ga]: k

6al kyl ) amino, car B4 PN (e AHyauiRlinyL.

bi s( G - 6al kyl ) car bagmy &lro hiloRRE, ﬁﬁ&?ﬂ:ytl RhydrB&11-pyranyl and
invention there is prOV|3ed a ‘subset "of conpounds of
formula (1), or atqmaydmﬁganylcal ly acceptabl e sal t

th Y2 de
?@Eguls ticfeinatexPipfs el 39 el §i8 i IEREATHRR e o

1im1g1t1 er is CR8; Xis a linker group selected from
ACR6R7-, -
- sPaaRe Rilucs of@@fJ\lmnggXR Nh@&%{%&@éﬂi R, R°, R, R, R’,
10 N
UL, ST, 808, oA AT 3 B fasion v

appraphiatk,, in Retmscaoy oligilang m@bebebiethe mhtycbrgor pﬁatﬁeydof aﬁhlvﬁlﬁl any of
%ﬁgup i's optional Ié substituted by one or nore

the Hane.uaHms gF stgodisicatsidsdned BeeWal o, cyano, nitro,
ROx -OR9, -COR9, -CONROR1O , -NROR10 and - NROCORI1O ;
or‘X-R 1lis -CR6R/OH R2 is a group selected from
cafip onw:nslpyctt odittek ihe¢reion oy sl aflinkehziohp geloctpd fromoR‘GRART -y

ORI e R %é@r@%?e-ﬁ@eﬁﬂsf SRR R o 1,
R %Nkscﬁglggl ?\lRl 1R12" I\ﬁﬁgl@)lédc?(ltgm %ﬁﬁmﬂn&

-NR &(Qiﬁ “NRL 1SCRR12 , - NRL7CONRL8RL9 and
NR18R19;, . h, R3, wh tpl hyl ;o84 6p7
T A SRR ol Ses T aR R SRy 1O R -screw”,
- (oouRﬁRX iS50 RIREERE R7(0)NRRBATE 0) SRER(0)NRCRR -, -S(0),NR*CRR’,
- NR4C( O%NRSCRGR?- and R4 together with t he atom or
-C(QNhs 20 D-WhiCER)t hey are attached forma 5- or
6 r ca
W@Hﬁﬁ[h%? gb%%tg)lr(ﬁé:éfﬁhﬁei? gk @%e%ﬁed%o%} g%R R C “ ng
-SCR@Rb,ptS(@DﬁRfR;s use(o)zcaﬁeh 103(O9NR*-oandrXR &Y st i t uent
& TR Ruger Seaec6 o Ay e w et Al SaPBs
7K G _6al koxy, G - 6al koxyG .
SCﬁwr 0)9(621%@%% X%ﬁl sLd’('(Qi2r 6§I kyl aamO)r% am no?:l O)égl kyl,
( of[n g@u sy e aaipad O isealitkyet grotups@l@pted G@ikyBORSRT 0 668(0)CR R - and

cyanoC _6al kyl , Cl1- 6al kyl sul fonyl,
'S(%é‘%@kyl sul fonyl am no,

G @@ dtidradpdcoRyis GllimRel deih FMARQ frHI-NRAOML-, -G H,-, -SCH,-,
6al kyl sul famoyl , bi s(G -6al kyl ) sul fanoyl,

-S(QHea-i&hdyHam©)NRar bado)R C@)-6al kyl car banoyl and
bi s(C - 6al kyl ) carbanoyl; R6 and R7 together with the
carbon atomto which they are attached forma 3- to
10- nenbered carbocyclic ring or heterocyclic ring
wherein 1 ring carbon atomis optionally replaced with
N O or S and vvh| ch r| ng |s optlonally substltuted by

o o o o o s 1 . . e o o
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cyanoC - 6al kyl, G -6al kyl sul fonyl
G - 6al kyl sul f onyl am no,
w@eeoeabkyl sul f ony~Ci - eal kyFj ami no, sul f anoyl, PCT/GB2008/050549
bi s(C - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,
6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
bi s( G - 6al kyl ) carbanoyl . | n3gne aspect of the
invention there is provided a subset of conpounds of
formula (1), or a pharmaceutically acceptable
salit hRR@kpeciXi i§ a inkdr @bupseldeved@iéin YRRACH,-, -OCH,-, -SCH,-,
i nde endent}IDy N or CR8 provided that one of 1Y and Y2
-S(Q)§H>t imﬁid-s((ﬁkcbbher is CR8; X is a linker group

E}g § tfue%ke aCEglER% éfw@%gég from %&%@?@ C}L@Cﬁ%?&ﬁ?—, -OCH,-,

-SCHNR4%9HNB 5%EUH2@®SO)S(PD WZT, -RH{(©)-2ardr-BYOH;)C(O)-.

selected fromC car bocycly
c aﬂ%@wcﬁugih@ as gl Rylp 2 lwk@re%r@w éqlsﬂtedaﬁ@mh%%wé\{ ((HoGH>-,
-OCH6- -Mﬁz a\p{g J9EQUP is optionally substituted by one
nore” su t'dent group sel ected from hal o, cyano,
nl fim anothRG,aspdoRY is -STARY, or ~GONFORED , - NRORLO and

-N OO%O; O _X- s 7CR 6R7OH, R2 is a group
efb r@?%qﬁg(??s@%gﬁ?eteroaryl whi ch group is
Opthﬁ O RattcY a§ABSK iid MTiREk RYo N1 cRTed TRINS - (IR RECMHI -C(O)NR"-.

gr oup I ndependently sel ected from hal o, ¢yano, nitro,
d- 1, -SR1 1, - SOR1L 1, -SO2R1 1, -COR1 1,

kb A s NG RIS AR

- NRL (oo LSRR Y @Aag An&RY 1é/\@Hn present, is nmethyl; R4
and R5 are indepgndently (oT_g\;Ien or C al ky!;or, when

X i yetNrabRE®Pect YNR E@(g or -NR4C(O) NR5CR6R7- ,

1 or atonms to which
théﬁgg%rgﬁ%géﬁggﬁgg{sf%?npg%gﬁdg??@henber ed heterocyclic
ri m@ymﬁhﬂ abpedt Mg ic@Hbed Ytiom.i s optional Iy repl aced
vvith N or O and which ring is optionally substituted

ne or nore substituent groups selected from hal o,

e B T 105 ol 8 BT s
aryll@ﬁdcp(ﬂyz(ﬂ(yﬁamdb})dyary@l -,alb&l, Icyodyl@tetﬁallkky lhete@arﬂanty%cb)hy@realklel

4alk§nﬁ Blépry?@aé‘aﬁv wlF%\a | k L%@%ﬂgiﬂb@(bs%tgﬁ%ﬁ)y or% oL P@re substituent

group@@lekitl R RASI cyaf&li¥d, .R°C RO GORAI KYINRR'Y, -NR°R'? and
%’;\I kyl sul fonyl, "Ci - 6al Kyl sul fonyl ami no,

-NRGORAE} kyl sul fony’\Cl eal kyFj am no, sul farmyl G -

o A S PR R 4% Bt s Rt b Bie IR TR pamp bty isobutyl,

tert-b@kRap&ypentyd C}@ﬂiﬂé)(illcﬁlﬁéi@m)éhzﬁr}ﬂlenethyl pyrrolidinyl, pyrrolyl
bls(O?QGa kyl ) car banoyl ; R6 and R7 tog et%er wth the

imidggeli iy e, tieranti tientyh@yridingl, é’b’f@é‘ﬁéﬁl pyianal, yrreligdinylmethyl,

Py R S R RO RV B PRI RS Lk Ml
pyrabblylhethylSpwangblweihgh fnﬂanglmesh}d)pﬁlrmmmw thwhel&mdth;tletmdnylethyl
pyr@g;glﬁlaath é}&gﬁ#}ﬁ?&%l&ﬂ%ﬁ%@% ﬁry eplyﬁg}ﬂ q@zfe%&[nlpg%;?nylmethyl and
pyragiél‘?[e@gbf thwﬁ‘g‘rdﬁ%qs Q}Btﬁﬁqgﬂ sk d &M, rﬁo?(r 3 subs‘utuzrgI group selected

6al k (C - eal kyFj am noC - €al y
from Babjoyrd@amitro @, -GRY, KJOR’,cCONFER' GaNRYR " and -NR’COR .

G IRAYIEdregnints SearRyRIc oM RuRYAByl propyl, buryl, isobuty
tert- Blhl?(, %rcl@ﬁ’éxlyl/' ph&iif GeRRyIL phéﬁet lﬂyﬁaﬁwl %zﬁglyleth}al furanylmethyl,

am no, car banoyl al kyl car banoyl
thlermh@(:@y @ad kyﬂaymabﬁefrhnymlch mup gs eléloélelthe sutistiiadispd} e pybstituent
hal o, cyano and G _6al kyl; RO and R10 are
i ndependently hydrogen or a group selected from
G - 6al kyl, carbocyclyl and heterocyclyl which group is
optionally substituted by one or nore substituent
groups selected fron1ha|o cyano, nitro, hydroxy,
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-S(0O) 2CR6R7-, -C(O NR 4CR6R7-, -NR4AC(O CR6R7-,
-NRAC( O NR 5CR6R7- and -S( 0O 2NRACR6R7; Rl is a group
waedoeoorwsl from C _6al kyl, carbocycl yl, PCT/GB2008/050549
carbocycl yl G _6al kyl, heterocyclyl and heterocyclyl C i
_6al kyl, which group is optionally substituted by one
or nore substituent group sgBected from hal o, cyano,
nitro, R9, -OR9, -COR9, -CONROR1O , -NROR10 and
-NROCOR10 ; or XXR 1 is -CR6R/OH, R2 is selected from
roupls¥lecR roneh86 OFaNd, MAhENMEMHORP, thiflusteRrtliyl Utifdom¥het IR
s u? CONRL8R19 or Ct-%lNFil NR18R1 pand opt | or%l l'y i
-NHEGHNH ¢ tHt, eNHEY (G -6O0NBrands (BN HEHent gr oup

| A RANR ARt R R4 bl SRER S SURRL snD, B Syt sobutyl,

tert-BUIPREZcloRasH pBBnylV\ﬂitﬁllylppEﬁﬁﬂiyl py&dﬁ@t @yfazoﬁtﬂetﬁlﬁdﬁiﬁﬁlylmethyl
are i ndependent rogen or . 6al kyl; ar, when X i
thienyymgihrs rRd pyna&mé(f@;( CRERY groyp is mweel@ N@M?by I 2 Substituent
zro G o b, g A e AL Ry Aoy
-CONtBraed RCONH@G;.car bon atomis optl onal ly replaced with

N or O an WhICh isS O I tlttedb one
or "hrleng ’éi‘ﬁpf““i} t1S %ﬂ&f&l&%@ﬁe é‘}dlmf’&@{ 61 Pr@pg‘n gopropyl, n-
buty'P I SEE-Buty D EHHAKY tel@b‘até/l Qgcﬁﬁb%%l LCHECN %3) H2

hal oG - 6al kyl al koxy, hy drox a -
-CHb@Hfmmalbh@@xy4 f@orolﬂahkloiyﬁlor@jjeky]l 3- Oﬁlorqdieky)lxg@hloro -6-

ol 3 ARy ol Ehtehe RhBl b AR tpheny, 4
mﬂu&&hkﬂﬁbi@ﬂeﬂ{m cyﬁﬁiphyﬁyl THR Q}rphe@@ kytheth&dyphenyl, 3,4-

al kyl sul fon G - 6al ky | 'sul f on am no,

d1m@ho>§@|hﬁlwlS%M@Wh@pmgwpkrypﬁlgmhﬁ@yl gqﬂzy]aﬁt@qorol@zyl 2-chlorobenzyl,

2- chgﬁl) 234112 ghlg %4-&1)&113‘;{ 9 nzS&A%h%ﬁ 6gﬁlﬂﬁ¥$rb nethy furre]la-2ylmethyl,

thlerblZ%/(hﬁbthgiHkalraﬁla-QQ&ﬁhyﬂ pyiBm-58t 2Rﬁetﬂ19@§f1hﬁﬂ‘-3 \yll ch t he
carbon atomto which they are attached form a 3- to

amlrmari?@ﬁ%l@m@mc%ﬂb%mhwp P %ﬂuﬁr@r‘bfl@&%mﬁw Agmethoxy-3-
il RS phel SRR Py RS2 ARAASR i Ao 2ERA b Oridin4-

yl, 2eavetanridopmyrigins Hys t2- aaemrmdgp}maipmsé hmb#é(ﬁnﬂmmrhaﬂl}d)ammo]phenyl
cyan nitro, h dr ax Cl- 6al k hal o 6al k
et o xR B Hery & Sy 801 tFisd roRy ARl B Ry sec-butyl,
1s0b@y1 gﬁ%ﬂfﬁx ‘Ehetlﬁn'x'_% on p3-ﬁ@ﬂh59ﬁ§h@n 125 HRXYo- 4-@1‘?@‘[1'&9( phenyl 4-
am no i - alkl)amno am noCi ga kyl,

el oo mhoxmmd«m -5-36.0- gl oanpyrioDi-4-y1, 2-
met@xyg%%%l&ﬁc%/}a? ooi}fug}d%grhdmg-yl gtagllljclofpgrr}é{m 4-yl and 4-

[(anﬁno@ﬁb&%]l)ﬁﬁhﬁ pY&EIL.- eal kyFj anmi no, sul f amoyl,
bi s(C | Kyl ) sul armyl G - 6al kanoyl am no,

am no, carbanoyl, G . 6al kyl carbam)yl and

b | 1
' 31‘ ALY 2SROTEY o Bk 8 BLAC ST g -%CH3>2302-R
Whefdildﬁblﬁfklﬂlﬁh?“ ythgy @hropg@yl Qtc- hﬁg{ @fmbu@e lbe?heagll f [1 om
G _6 car bocycl, an et erocyc rou
optH %ﬁéﬁpgblegmgfft ¥<§t 89 WheTRg iy aﬂgqtﬁwghfm
meti&x QER??R/? ﬁﬁ(&r@dl ﬁl@ﬁ’iﬂk%ﬁ"eﬁyl @Mﬁ&goxyn?) Eﬁﬂfor&ﬁgﬂ@l)ﬂﬂenyl 2-

oG _obal ydr oxy 6
meth[y(dpyxx@ﬁ}S ﬁa]l-lmbtlwxyﬁ}lr-ldlaH(yix2@1@th(a<iylpyhdm€4-yle ataketayn@lopyridin-5-

yl, 22%?&%?{5‘%%? lﬁgloz‘ﬁp?r ﬁ?@n&b%&%ﬁg&“ﬂaéﬁ dently

hyge2ogen or a group selected from G _6al kyl,
carbocycl yl and heterocyclyl which group is optionally
substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, Cl-6alkyl,

Cl- 6al koxy, hal oC 1-6al kyl, Im oCl- al koxy, hydroxyC
1-6al kyl, hydroxyC _6al koxy, C1-6al koxyC 1-6al kyl, G -
al koxyd - al koxy, am no, G -6al kyl am no and

bIS(CI 6a|ky|)an1no andR19 |s hydrogen or a group

o o P~ SN~ R
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-NR 9COR10; or X-Rl is -C(CH 3)20H or -CH 20H, R2 is
selected from5 or 6 nenbered aryl and heteroaryl
wowkioghogsoup i s substituted by - NHCONR 18R19 oPCF/HNBEBRIRS0549
18R19and optionally substituted by one or nore
substituent group independently selected from hal o,
cyano, nitro, -RL 1, -ORl 134-COR1 1, -CONRL 1R12,
-NR1 1R12 and -NR 1 1COR12; each R3, when present, is
methyl; R4 is hydrogen or C _6al kyl; or, when X is
- N'ﬁff&%ﬁzﬁﬁeet RihARGedtdntROGE N e drbh ai'}h%néh@t@rdhfylaaﬂﬁ% group is
to which theg are attached forma 5- ‘or 6-nenbered
opti¢ns ly suespicutpd by pﬂ‘gommelre@uhstztuemt stpupandrpandangpnsilscted from halo,
optionaliy pI 191D nwhi ch ring is
Cyanop Ltrghg#l ’ydsfﬁbs rtut \ggb@ﬂ“&%{a agcrl alﬁ]rrlgr g‘msubst i tuent

gr @M@@otﬁ@a@p‘doﬁﬁz fsr s@m:fézwfﬂ)m BY@Y0 naphthy0 py e, (ijdazolyl pyrazolyl,
Cl- 6al k G _6al kox hal oC _6al kyl , hal oG . 6al Y
furagyh; ﬁheﬁnyépyeéwy PNy lppyidar g h akging i, islolyl, qumohny

ben CELQ%II %%%mn%%%@@oﬂgﬂﬁn%ﬁggh eglgl K¥ich gpéLﬁ)(lgopﬂonally

subsﬁtutﬁhlb)kyﬂlescbﬂ Iﬁmﬁ)shbst@lenﬁ gfduplusddpémﬂmﬂﬁmlﬁaed bm halo, cyano, nitro,

RllS p)(ﬁﬁélkélzsu' fﬁg%f{ 6al kanoyl am no,

cammué 1 RAlk¥ L RU AR ordin| IMp(Erdidiny 1, phenyl, naphthyl
6al kyl )cgraslger(r:oy ;S R6 and R7 too et ﬁiéré\%lthm%/ A eny ’bnc?r]‘[}) 5

pyrralyb mmidazolyl, plyrazhlpy, faraey]aﬂtlalylh,qdlrlfdmyﬂmm{rmndmgl pyr1daz1nyl

ed b | i et |
wcai LT PO T B Bt e s T SRaTh Ppirzate. bingqhieny!
whid¥ gre®Ils optidhdllywWb§iitufc g ons of Blok@QdklitiesURsEy indéRAdMM Ly selected

one or nore substituent groups selected from hal o
fronehedeanethyl methopy diysixgryncthydadyrpemethzl, plgnogs msqhdmyl -CONH,

) M% X Cﬁﬁd hydroxyCi _6al koxy, G - al koxyGi -
cO I? é/rg o>€’§f0 al koxy, am no, G -6al kyl am no,
bl $1( &hothalakydc) Rﬁlmlec&mﬂ‘wﬁpheﬁ@l kitbhthyl, pyrrolyl 1m1dazolyl pyrazolyl,

- eal kyFj.am noGi - eal kyl , . bi s( - 6al kyl ) am noCi
furanjdaqhwlyl pgmimglmgypmubpgl( @ru@g}nwwa;@gqiqlgﬁgﬂolyl quinolinyl,

on RO ATIG ST SRR i

subssialtethyeond sronvra wabsoigemf gmp ondepyladwtlg nelec@bd Gamkhalq, nWhyl

et BN SRR By Py PR o B oy RN g DR and

-COSK(OHR), is optionally substitut ed by one or nore
subst’ituent gr oups sel ectedfrom hal o, cyano, nitro,
hy dir Btyanother SwkbeyR” is Adhpipxgacthyl)phengl, dchyGakwostyl)phenyl, 4-

R R N R S
pyrrélid@inDiy§ihehyl, %Ihﬂlb%ﬁ%r[ﬂ)phal}ﬂl, 4-RlighetiythnRhS8cadbdhyl)phenyl, furan-3-

I ndependent |y % group selected from
yL, tl@Pnéaxlkwhydw%tﬁé@od} lgﬂlenamd mtdé%og}cpmdwﬁwér? -gretgpypygidin-5-
yl, 2015%1{1}8%%& b§’- tng}rln&ﬂ )B%aﬁl[gtﬁ a()ﬁ 1, gﬁ?cﬁe;?aﬂﬁ:ﬁ&lgt&? 6 nona-2,4,8,10-
tetra@iylﬁ@dak;dlolylhﬁﬂ@i@-yﬁahk@ththI-é@ll cﬁmhdirmx@tyl benzmndazolyl

benagloR 370 d B KBRS PRORS OB G - Bal kyl A no and
bi ${ (-6 %ﬁé@t ROis di%&i‘/“ﬂéga‘ LOAER |, SYS0ROFnchy, 3-

group sel ect from | oakyl
hydiesymetbaiphbnylaf yyc@oxﬁabﬁhylpha@d ohetdet-6alyl Ci - 6al kyl

S ub%?l?‘%“ér‘?gpeé’?gugﬁt HeRyt %IT%‘H YLL&%F?&SE“ %ﬁﬂgﬁ% pgflgmyl indol-5-

yl, aBMﬂﬂ(Q&ﬂYS (@m@ﬁM‘?ﬁ%hen?ﬁh ra@@!'—ﬁkyi)ph ng_lﬁa‘lzdf&)ﬁyﬁilmdol 5-yl, 3-
hydr oxyCG _6al kyl ydr oxy koxy, - koxyGi -

al kyl, G - 6al koxyCG _6al koxy, am no, O 6a| kyl am no,
bi s(Ci - 6al kyl )am no, am noC -6al kyl, bis(C

- 6al kyl )am noC - 6al kyl, G -6al kyl sul fonyl, Cl1-

6al kyl sul f onyl am no, bis(C . 6al kyl)sul fanoyl,

G - 6al kanoyl am no, carbanoyl, G -6al kyl carbanoyl and
b| S(CI 6a| kyl)car barmyl or R18 and R19 toget her W|th

o, " o T
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each R3, when present, is nmethyl; R4 is hydrogen or
C _6alkyl; or, when X is -NRACR6R7-, Rl and R4
wo ogebest Wi th the atom or atonms to whi ch t heyP@r/€B2008/050549
attached forma 5- or 6-nmenbered heterocyclic ring
wherein 1 ring carbon atomis optionally replaced with
N or Oand which ring is opdsonal |y substituted by one
or nore substituent groups selected from hal o, cyano,
nitro, hydroxy, G -6alkyl, G -6al koxy, haloC -6alkyl,
amnt&hfb@hilnﬁlolf-@&{ md’ﬁdl‘iﬂl Y GL(p ?ﬁl'zkwl-ayl)ﬁl\lﬁb%ylomﬁﬁfi}/lhlﬁ@?blﬁolmyl or
oxyCl al kyl , -e koxyd - al koxy, am no
dimethylewriialiam. no, bi s(Gi - 6al kyl ) ani no, ami noGi - 6al kyl ,

I - I F oCi 6al k
cat g IERET) B RGPRAI R S RE AT, IRl -indol-5-v,
mdo@@l-}}iydzaiﬂﬂdf)@/ﬂ)ﬂeﬁﬁlm@&bKylyl @Hp?@azoﬁﬂllyﬂ)@H&Wl 4- (pyrazol 4-yl)phenyl, 2-
bi s(C - 6al kyl )suI f anmoyl , - 6al kanoy| ami n

amigoga: ﬁﬁlyq ol-gyyl ﬁ%pmwo(ggﬁbgw -and Z‘Ja@{[@parbonylmdol -6-yl, 3-
t
am1r§ﬁ%@%l%l%?%ﬁp¥rh ?ﬁgh o7 E&ZC%}G y f}hﬁfua%l fﬂ/l Bpﬁleﬁl§7[19&%hol1nyl
1Olmg¢ttaefnﬁﬂempdm&2/o:d dzaindblyd) malollrﬁeylebmymidlamly]l A¢hydroxyphenyl,

ere ng carhb tional |l | aced with
4o hiind g PR & DB oRarey BHES: {at ed by
ONgn othR8p YRSt JyvRH-2g1.0ups sel ected from hal o,
cyano, nitro, hydroxy, CI-6alkyl, hal oG -6al kyl,
hallio Cfuréwk kfspeyt; Rﬁyérlmdy@yphﬁaﬂ onﬂ hyl:h;odypb@p@l 6al koxy,

a | k k ,
3 IESEPHR wBed i i e Pt R e T Bty tohenyl

(QIng@akﬁAﬁhéirﬂsﬁ&@R eyl 5-ybi s(C - 6al kyl ) ani nod

- 6al , cyanoCi _6al kyl , O 6al kyl sul f onyl ,

a IIBQIW%P@QIIR oﬁmomh@bny

0 DS oK ST A TRl i

6alkyl ) ami no, car banoyl, G -6al kyl car banoyl and

bi s( G - 6al kyl ) carbanoyl ;; R8 i s selected from hydrogen,
haﬂ%on%%ﬁﬁﬁ‘%}"éﬁlff iyegionR) 1is mRAYAnd R1O ar e

i ng@pendent |y hydrogen or a group sel ected from

G T6al kyl , carbocycl yl and het erocycl yl which group is
opﬂm omradtslpyctsxﬁhisstmtmtte’d H)ys bywrogan aronagthglubst i t uent

el ected,from hal o, cyano, nitro, hydroxy,
?%grl‘qzéqr aspRet gds-k%’g]m%‘ifl hal oCi - 6al koxy, hydroxyGi
- 6ﬂ5kyl hydroxyG - 6al koxy, G -6al koxyCG - 6al kyl,
G -oal koxyCl - 6al koxy, am no, Cl- 6al kyl am no and
bi él(@lle @ab%)dfﬂmmﬂ@tlo Jis RadrogencbrrRa@hylr e
|n<il g errglt J ydr.ogen or a group selected from
TEAYUST S BolyBIYI8End het er ocycl yl which group is
opwonal I y substltut ed by one or nore substituent
groups sel ected from halo, ano, nitro, hydroxy,
C1Imanggapectiohtsanvariondiys h agw@et bkyl ,
hy X | koxyCGi - al kyl, G - eal koxyGi -
E’g%‘?fﬁgmgﬁé‘ﬁ hy?“i%?ﬁl amino and bis(Gi .
6aIRlZyI )am no; and R19 is hydrogen or a group sel ected
from Cl- 6al k C3- 6¢cycl,aaky aryl, heteroaryl,
ar yl e9e GRPE) ¥ﬂ§nl&V‘Wé‘t°€rI%é§ Yfle?gene% le ch group is
op Tt y one or nore substituent
grgﬂllj%g@ﬂééeﬂég%égg %Sr@h?(%eg cyano, nitro, hydroxy,
Cl i addlydr asiiict 6ﬁﬂhkmnt1blalvd©nR Bahiettly), Riab oGihybal koxy,
hy&oxyc 1- 6al kyl, hydroxyC _6al koxy, Cl-6al koxyC
| kyl, Cl- 6al koxyCi _6al koxy, am no,
G 1bah&kadpadtioNthe iRl &lifoh-r8ad Kydrbgdh dihalam noC 1-6al kyl,
(Cl- 6al kyl ) am npC 1-6al kyl ,” bi s(C 1-6al kyl )anm noC
1- @amqther agpesh BCisthygaagey or flgarog al kyl sul fonyl, C1-
6al kyl sul f onyl am no, C1-6al kyl sul fonyl (C
1- 6al kyl ) am no, sul fanoyl, Cl-6alkylsul fanmoyl, M(CL-
6al kyl ) sul fanoyl, G - 6al kanoyl am no, Cl-6al kanoyl (C
1- 6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
b| s(C 1 6a| kyI )car barmyl or R18 and R19 toget her W|th

o, o T
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6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
bi s( G - 6al kyl ) carbanoyl; o R11, R12 and R18 are
wo pbepertdent | y hydrogen or a group sel ected frpem/GB2008/050549
G _6al kyl, carbocyclyl and heterocyclyl which group is
optionally substituted by one or nore substituent
groups selected from hal o, g@gano, nitro, hydroxy,
Chal ky!, hal oG - 6al kyl
hal oG - 6al koxy, hydroxyCi - 6al kyl , hydr oxyCi - 6al koxy,
G 1ealley Bpectk ki hydidseeal kony al koxy, am no, G -
6al Kyl am no and bi S?ICI 6al kyl )am no; and R19 is
hy&_ogen cyano or a gr oup selected from Cl 6a| kyl,
he tIer oars@? ¥)|f ’tlbeai ﬁerru %98 ac[rr}é 661 (%;éllgb%kyp ally sudosututed by 1,
2 orSLmBétitﬁéﬂt ?ﬂ)u@y sélé@e@froﬂim{aﬁ) 5 y oD sittol Hﬁﬁrbxgr@u@l&oxy, amino, C;.
sel ect ed rom hal o, cyano, n| tro, hydroxy, G _6al kyl,
4a1k@m55>| aallad:?almew kyl, hal oO 6al koxy,

Er[ ?l)@f%r aslge%:t Yls rga}&%f ﬁ@;%’zﬁﬁ %ﬁ%m%@_sggﬁkgﬁggﬁggbz or 3 halo

SubSh[LE(l@ 6al kyl )am no, am noC - 6al kyI bi s(Ci

-6 m noCi ad_6 | k
o T tee%heg BIACE Y |lsi§%g%|%ﬁﬁtﬂ%ﬁ %WFM
G ﬁal kyl sul f ony~d- eal ky*am no, sul fanoyl,
G “oal kyl sul f anoyl, | Us(C 1- o 6al kyl) sul fam)yl
O ll@aﬂld(@mwwémmoveml@nﬁhmswydrc@en6a| kyl car banDyI and
10 - 6al kyl ) carbanmoyl . In another particul ar class
of npound of formula (1), or a pharmaceutically
accp@@ﬁ@&shascts)ame hbheiRafR' MHydrdbeRbk a gfoud ¥elebte@itoand, Ji2yl, aryl
N Xis a-S(O 2CR6R7- Iylﬂn(%er grgu % RlLis a rot Y
and g@l@@@e@galkylmﬁm@gwp is entippplly prbspipted lbul VA OF 3 groig sylected from
clopropyl cycl opentyl cyclohexyl
halo ﬁy({m%%%i cr?’f1 ‘%{ phenet hyI , pyridinyl, pyrazolylethyl,
f u rhalmdthm'tabp’elct Ri lh's apyopat, mydthy topiiazatlyysub®itigd with hydroxy or
thladlazolylneth and pyrazinyl ethyl, which group is
Cyan@ B b AP iliydt i t uted by 1 or 2 substituent group
mi nmet hyl , met hoxy,
?‘f?’&%ﬁ%ﬁé y? @?Y?I:ag%?%rn@? Qy, “NHOOCH 3, - CONH2
andR CONHCH 3; or -XR 1 is -C(CH 3)2(]—| or -CH 20H R2
i s _selected from phen rro zoly
pyll%%q gpectof theypyent ﬁ%n& yd P&F hyilpyrl m di nyl ,
py I Qﬁéﬂtlﬁﬁﬂlar cldy %0 uﬁ@bicﬂarrgﬁl‘alﬂ) biSa SivPShéduutad et?c)éeptable salt
or 5 -NHCSNHR 19and opt| onal Iy substituted
therq;gf one or nore substituent group independently
se cted,from hal o ano b Rl 1, -OR1 1, -COR1
i SrPup eI g AN O R . R3, when
-ocaﬁe%elst(:R RS, rrS((b)dR RRG - g@;zcafmbge(@mwwnlt he carbon

tQ V‘@'P gre . attached f
-NR @(Q?N%@Re@ O'Sé@)z GRIRC, 1NR=1§(@9 H&@N&ycﬁ@ﬂRn@nd

NR' ein 1 ring carbon atomis optionally replaced with
eibr S and which ring is optionally substituted by
Y and& are mrde@nﬂeﬂll@thﬂou@lmg pegvadipisthsiedne of €Y ahd amidiNland the other is
cyano, nitro, hydroxy, Cil-6alkyl, hal oG -6al kyl,
CR’hal oG - 6al koxy, hydroxyG . al kyl, hydroxyGi - 6al koxy,
R 1% glg)g.k) E%%%g“’ﬁ{m@s/ aiky(ij caﬂ?gcg??y garboalac@?é all%m %@eigo?yclyl and
hete(c@yelg&lll@lkyh mhmhfgroelaiskgphpndjlm@sutuﬁd bl yoing annwo@ubsﬂtuent group

iR AR, (O LA, e con

Cl-Cal k-U Oyl (C 1- 6a| kyl ) am no, carbanoyl,

C - 6al kyl car banoyl and bi s(Ci - 6al kyl ) carbanoyl ; R11,
R12 and R18 are independently hydrogen or a group
sel ected from G _6al kyl, carbocyclyl and heterocyclyl
whi ch group is optionally substituted by one or nore
substituent groups selected from halo, cyano, nitro,
hydr oxy, C1-6al kyl, hal oG -6al kyl, hal oG - 6al koxy,
hydroxyC -6al kyl, hydroxyC -6al koxy, G -6al koxyCi
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sul famoyl, bis(G -6al kyl)sul fanoyl, G -6al kanoyl am no
6al kyl ) am no, carbanoyl, C -6al kyl carbanoyl and
whe@p@7r6al kyl ) car banoyl ; and R19 i s hydrogen, PCHaBR008/050549

a group selected fromnethyl, ethyl, propyl, i-propyl,
butyl, i-butyl, s t-butyl, pentyl, cyclopropyl,

cycl obutyl, cyclopentyl, cyghohexyl, phenyl, thienyl,
di oxot hi ol anyl, i m dazoyl net hyl, isoxazolyl, oxazolyl,

oxetanyl, pyrazinyl, pyrazolyl, pyrazolyl nethyl,

R? 1@%‘1édi’éd1ﬁ‘(l)m abPy rahﬂh@ﬂefb\él‘yl vﬂMéH 0i11'§i ioftionAlR} ﬁf@bt@tﬁﬁé’d&ﬂya one or more
t hi azolyl and triazolyl E;oup is optio

subsélmgt group éulepgndsniy Sﬁlecmdr o cyarenpitigy 4 psogeef e€OBd', -

ogh cyamno, nitro, hydroxy, Cil-6alkyl,
O %|géu%8ap’ bf{a’haloCl 6al koxy, hydroxyCi-6aIkyI, 0

Iklby@m@xyo 6a|koxy C - eal koxyd- al kyl, G -eal koxyd-
RS al kgxy,_an1no Ci - 6al kyl am nao bls(Ci_ 6al kyl ) am no,
R* gy gts indepandgantly fydrogsaiok (i ydkilhoa - Bal kyl , bi s(Gi

R® a&gﬁﬁ?’iﬂiﬁgﬂe‘?{?&ﬂ s@?é&k@ﬂ gaqrﬁ}{?ﬂ}g% l k%{ﬁLa’no nitro and C,.¢alkyl;

R® 1Qe1®eéd<ﬁrd>mm1yﬂmgyﬂ Gale aydml-'qndrﬁlraaiky]s uI fanoyl,
- 6al k

9 D 6a
R aélg%&pf‘r)e éﬁ’\‘% ae@gy E}gmpn OIc§ SIOHP B F%tqu % @q salkyly carbocyclyl and
heteﬁic%lg;l Wﬁﬁh @‘é&p%‘ BP@M!;I sul?stllt&ediby Hﬁé &%ﬁo&%ﬁ%&tﬁﬁ’ér@ Sroups selected

ass of conmpound of formula (1),
ﬁnnphé&ﬂ&@aumMuamwymayc@p&@hﬂéh&a%pxmﬂekébkﬂkmhh@oQI6ﬂkqm&

a5 QAR S eB SRR PR o Sty Bine. .
6alkﬁa&mdandmﬂ§(mhGalkﬁ}alauhyl tert-butyl, cyclopropyl,

cycC ent CyCl one en enz enet
qcyelap yl cycl oh )diy phenyl, b yl, ph hy I
R™ and Razet Wepq@ﬁmtb{ Inuiregen, ortargr@lm selestog fron K aazlbylycarbocyclyl and

hete{%ﬁ&&lﬁ f\}){ CP@(?JP%? ﬁ*} 40 gﬁlg%hb tftLH (?F% Fg@gé{ﬁzﬂ) e ffl]%séitll}]enlt groups selected

fronplyarla,Zdyatycb eiithy, Ihy daskly o) @ﬂ@uy:cll@lkopjz ihakvdl, Ikl hsibCt pllasky,
or 2 substituent group sel ected fron1an1no hal o,

hydr@ii&%alw despy Cret Ky Corstlbroeg -l £ ueisrsEngilkoxy, amino, Ci.

k{1 ﬁﬁﬂtaq{d £h , -CONH2 and - CONHCH3; R2 i's
o4 e RS 18%% substituted by - NHCONHR 19 or

nyl or pyri
M—Rél\dh‘ﬂnﬂelaﬂmdempt liyainagenyor B gsarysteldetetdecbrb ¢ galkylocarbwmayelyl and

v R R B0t A oLt RIS s
front lgﬂ)\"'@'ih n@Rs! h%/ﬁ;egﬁlga%%}aﬂ(yl RS 6hﬁtoﬂ?th|a}6(§1 6B§¥laﬁﬂ0876alkoxy,

together wth on"atomto which th
hydr@w@nd&é@l,ﬂryﬂmxa%salk@yl O0+-réldyeCedalkylr Ooalaixy€-rallkagxyopmino, C,.

etero rin ereln 1 ring carbon atomis
“ﬂkQEPFBh %§(§é6W§g Mth N, o Oor S and which ring is
optih eitAhdripafithsl iclakd €CkoMboAnE oPforAIQ1)S UPS bhirkBdutically
groups selected from hal o, cyano, nitro, hydroxy,

acceppbbataiyhcred; 6al koxy, hal oG _6al kyl , hanO 6alkoxy,

xR ST DA ST Qe B

-S(ogtcsmw 6@t®m34m6ﬁa 2eRIGOONREER IR/, -S(0),NR CR R’, -C(O)NR* and -
&gé eaIkyFJanlnoO eal kyl, bis(C -6a|ky|)an1noO
NR'CEQikyl , ~ cyanoGdi - 6al kyl , Gi - 6al kyl sul f onyl ,

Yq&bRﬁgﬁ{¥¥§ghfonylan1no

-eal kyl sul fony”~Gi - eal kyFj ami no, s sul fanoyl, bis(G.

1£agk>)ab)sslﬂbtbduﬁmm Ci @kyﬂi,aﬂ?%amlwlh}’h o], @m&&bdﬂ@d(}yla@@l arylC,.

alkgf %f?e%é?aﬂgxla BN o e S eIy sl ophich

gI‘OL% i96 aﬁg ls@&shﬁﬁe(f 15 Gﬂemﬁ{tﬁ&le su@&ﬂﬂLYént Flﬁ)‘hﬁ @Mleetedi BRI, cyano,

utyl, Rﬁ pen E
nﬁ“ti%JéBﬁtVEORcyGQ@ﬁ% yFNRdycH@héN§%COB»enyl t hi enyl ,
di oxot hi ol anyl , i m dazoyl net hyl, isoxazolyl, oxazolyl,

oxet anyl , pyrazinyl, pyrazolyl, O pyrazolylnethyl,
pyridinyl, pyrimdinyl, pyrrolidinyl, thiadiazolyl,
thiazolyl and triazolyl which group is optionally
substltuted by one or nore substltuent groups sel ect ed

o - o ~A ~
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hal oG _6al koxy, hydroxyC _6al kyl , hydroxyC _6al koxy,

C - 6al koxyG _6al kyl, G -eal koxyG - al koxy, am no,
w@eeosabkyl am no, bis(G -6al kyl)am no, am noG . PEEGBYI08/050549

(G - eal kyFj am noG -eal kyl, bis(C -6al kyl)am noGCi

- 6al kyl, Ci - 6al kyl sul fonyl, G -6al kyl sul fonyl am no,

C - eal kyl sul fony”C - eal kyFj agino, sul fanmoyl, G -

6al kyl sul famoyl, bis(G . 6al kyl)sul famoyl,

G . 6al kanoyl am no, carbanoyl, G -6al kyl carbanoyl and

R? iPicHtdd Bath v aga h@t@ﬂﬁy}il WHn‘Sh g’roﬁfﬁ i djRlonMBYF $ubStituRY b5 A8 Dr more

of conpound of fornula %W phar maceut Bcall "
subsitusepgrabp endspendenthe padesied Iinshatp cyanognigro, &K R7OR ',
) nd¥.is CH and Y2 is N Rllsagroup
CONl{‘ect e%cE %Tllgmﬁrrét hyl , isopropyl, cycl opropyl,

R} iceighexyl , - CH CH OH, CHZCHZNHC( O CHg, phenyl ,

4- quorophenyI 2-chl orophenyl ,
R* apd R jarq wdersive ipiesgen or élmaékﬂoxyphenw
R® aﬁd 'ﬁag% ﬂpﬁ%@ﬁ@xﬁéﬂt&y se%%?etdqgﬂnq ﬁ%ﬂ? E%AX gal% s Bg [&%/{{i ’C1_6alkyl;
R® ig tulea:mni fr@mn iy drogemeiakuy byztnoadeCI%alj{yL and
and

R’ a}&é%g @y §%4688¥®&t ??13%0%549&& N%P 8?}?%}%%39%(5 %{kﬂ &adoceyclyl and

heteﬂﬁ?cl?f Wﬁﬂeh% 'OEU&HII y Rltstinged ¢ BQ@%oﬂgjsﬁbitﬁuent groups selected
dr ogen 9'is hydrogen or a group selected from

from‘rmlh,)d}’ﬂn(emm, ,hyémpy(lil, 6aikypr(bpsylﬂ<p><b UialdC, 6411kb1u balbC1-calkoxy,

hydr8§%¢ Lliy iy (gwge g%l%:)xg/g? g%ﬂf% %yg_g% x¥/&|1 ?eﬁk y}l luhino, Ci-
6a1ky1%(@ﬁm%@46alkﬂa@rﬁa 2CH2OH, - CH2CH2OH, - CH2CH2CH2OH,
- alnctRI yl phenyl , 4- chl orophenyl,

fairﬁamﬁgmélﬁﬁly Yohakggen oa;.afgr@ymi@m from C;alkyl, carbocyclyl and
hetero é@%h%?gﬂ%ﬁ%ﬁ o?‘yé‘haﬂ&g@?&?ﬁﬁﬁ%&'gy%gl!le‘sogrﬂgn%%ugst}fﬁem groups selected

froni lsﬂd,arzyehgl, Initdo )hlydroﬁyO(ngalka AT shlttoxy, 2raddlC, 6alkyl haloCl 6alk0xy,
- et hyl | soxazol - met hyl pyrazol -
hydIIOXY@t YhyyAsxy Casal %w Cu-@lopiyCrret iyl Eyvaél%v%a}lmxy, amino, Cy.
1k Ohg?a rla@k 5-fl uoropyridin-2-yl,
ot %}rl yn‘?é’é&ﬁ ﬁ) 31?{ pyrazol -3-yl; R3 is nethyl; and
R" &6 Bﬁdtrmdbprgldbﬂ[thyr hyairogentdne erarbetecatidiom dlmmhcarhmyclyl and

are a ed farma 3- to 10- ered carbogcyclic r
hetewﬂ&f SRGB e oS PP yiraneT et BT R GBI GG groupe selocted
fronPR16.Q98hd, Witk & M BLRY, M. Jah<y'N C,QaRbxyS MM, vgmkglh h£lb@96all§oxy,

optional I'y substituted one or nore substituent
hydigxp peliedl hydtag Ci BMWaCa)ﬁal]@y@ﬁmﬁalhﬂt £ osalkpraiCoxafkoxy, amino, C,.

X hal oC - 6al kyl, hal oG
6alkﬁ%@m€’oai§l Blﬁ?&?@%’é@ X%I kyl, hydroxyG _6al koxy, Gi-

al koxX Yiatrer phiyhilar @hss&ﬂ'c&ﬁ?ﬁ@ld oot ( (1)288 Nharmaceutically
G - 6al kyl am no, bis(G -6al kyl )am no, am noG - 6al kyl

accep@blecsaltitharyelii noG - eal kyl , bis(G - 6al kyl ) ani noG
X is &Eiﬁggﬁygmﬁwg ﬁfﬂnk}GR cQﬁRﬁa'd@ﬁﬁé" LePKPR"., _S(0)CRR -,

-S(G»Clé%fkyC@jNR)nydh@%ﬁaU@ﬂ am no, sul fanoyl,
6al kyl sul f anoyl, bis(C -6al kyl ) sul fanoyl ,
'Y T?H(%I&%Yaﬁﬁlro 6al kyl ) am no, car banDyI

R ik pRRR YRRt AP I SU TP RS RFOBIGL oo

pherryrl ta:npﬁaphmeé@t ipgadinyl, ayraepltywﬁl}é ﬁmdntylrndftbyletiﬁqnyhnethylomd

a -S nk ro Yis
pyragisS e, We eBbun TP DL P PP RoeHpTuch g Slccicd from
halol @@@5 Ofﬁ?z‘t'h?/l hﬁﬁﬁdxgmﬁiuor&ﬂ&h%ﬁgﬂ%{oméiﬂ&lyo PEATYINHCHs,
Cc
-NH (%ﬁﬁ%ﬁJNHCﬁBCHZCHZOCHFZ - CH2CH20OCH3,
-mmmwuq&w -CH2C( O) NH2, - CH2C( O NHWe,
- CH2CH2NHMe, phenyl, 2-fiuorophenyl, 3-fl uorophenyl,
4-fiuorophenyl, 2- fIuoro-4-nethy|aninopheny|,
4-fiuoro- 2- nethylphenyl 5-fiuoro- 2- net hyl phenyl ,
3 fluoro 4-(2- hydroxyethylan1no)pheny|

T e I
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4-(trifluoronethyl)phenyl, 4-fluorophenyl,
4- met hoxyphenyl , 3, 4-difl uorophenyl,
wo a2z pyrrol i din-1-yl),-CH 2(i m dazol - 2- yl ) PCT/GB2008/050549
| - met hyl i m dazol -4-yl, oxazolyl-2-yl, isoxazolyl-3-yl,
oxetan-3-yl, 1,1- dioxothiolan-3-yl,
5- net hyl i soxazol - 3-yl, -CH2@39l - net hyl pyrazol -4-yl), s
1- met hyl pyrazol -4-yl, -CH2( |-nmethyl pyrazol -4-yl),
5-net hyl pyrazin-2- yl, -CH2(2H-1,2,4-triazol -3-yl),
R? @Sdl'&tt&pﬂfdﬁﬁw&rbﬁjélﬁryg Ilﬁ’]erldﬂi&'l |p]!1|eﬁ'Y12néﬁhthy5 pyrrolyl, imidazolyl,
fl uoropyridin-2 i azol -
pyragolyl, zfultahylathlwblpysdwyl é’ﬁﬁmldlﬁﬁg nym@,zrryi,calzalsdolyl md?a?syl quinolinyl,
benzt1m§d}tzﬁlgF%gn%oﬁurtaﬁ%ln§%P zgrf]ur E%{’lZOth nghw{llﬁ )g?oulp 1S 0pt10nally

subsatdtamhﬁdnef @ridi@ s@bstitgend Groip lﬂil%lpeﬂtleﬁﬂ{r) beleated fromrtalg nfthyl,
het erocyclic ring wherein ring carbon atomis

methgpyyi Briprymstey) acsamgihyh phpn@yopyr@@ﬁaflwﬁ]@ﬁHm NFECH; and
_Cog@&ngally substituted by one or nore substituent

groups’ sel ected from hal o, cyano, nitro, hydroxy,
R’ iChetigl:kyl , G _6al koxy, hal oG _6al kyl, hal oG _6al koxy,

0X hydroxyC _6al koxy, G - al koxyG -
1{1%%%£Pgé&ﬁrq@§kgoxyC|y alkgxyT aninoY Ci-6a|ky|a¥1no, 5
RS lplgﬁrg%enq;}ld@fh))lam no, am noG -6al kyl, . .

eal kyFj am noGi - eal kyl , bis(G -6al kyl ) am noG
111s6ﬂhkgﬁuﬂcyadel 6al kyl , G - 6al kyl sul fonyl ,

< 18 AN aG h icall

X @?@&Ff%‘%ﬁ s Qgasneat P hiermulh Pa b Phargiagqugcally
acc @%kyﬁhsmﬁ&ﬁnnyl G . 6a|kanoy|anino G . 6a|kanoy|(0.

al kyl ) am no, carb 6a| ar ba and
X isB NG Lronp kY cgt@cafrg@nbﬁa“cm% T T or SR - G CB B

SO R T R B8R C M (R SRR N - and -

NRCi@ker group; 1Y is CHand Y2 is N RL is a group
sel ected, fron1nethy| ethyl, isopropyl, tert-butyl,
Yi%@@l@ﬂ?@ ecyclopentyl cyclohexyl - CH2CH2(OH,

T N T A

4alky41 cjdl@iwtqnb’eéhyll het&pErydilc&bluhetemlquywl salkyl, heteroarle1 alkyl, which
trifi

group i % 9]:_) mat h%/(la‘epr ne n%ﬁ)émpubthqnﬁg@gg 8Pleozte9 ifrom halo, cyano,

nitr2 RC d—'(jl@’t IW(bR%‘r @@WR)OPYNR@RW ard YNR’COR .
5- (di met hyl car bamoyl ) pyri di n-2-yl, pyridin-4-yl,

R’ ip ¢o@qchf.rorgayyl ang heterparyd pg,lnq:hjgmug 1Sy¢pt1onally substifuted by one or more

subsf{l‘tllﬁzgtJ o OE ?fﬂcfg deﬁtl)zisél%c&%i @g f%/ry,ye}no nitro, -R", -OR"", -COR"",

_Cop@llk[{l@ hh@NRZRI- 2-yl; R2 is wherein Al and A2 are
sel ected from CH or N provi ded that at |east one of Al
R'ipmehpliis cH R17 is hydrogen: R18 is hydrogen; RI19 is
S cted from nethyl,
R;aﬁ?ﬁ?%ﬁ?ﬁug&%?&&bﬂbgﬂ$%hQHEB ?5?’ t-butyl, cyclopropyl
R’ aay ®’ abuindbpend GHR( se}actedrff@phydrpgerf;ﬂﬂlﬁl-ﬁ)m&ib&mro and C, 6alkyl

R s Qe Ay Solper. IS B e Cobehoo o0, - GHeCHF2,
an%%%%m ( ne@l{"%ﬁﬂ()%‘ﬂ ﬁj Dero og&gmom %@L carbocyclyl and

CH2CONME?2,
hetefoc&tiyﬂwhbch rgedni]wlb Ppyaratlp lsolpBylltutecphye npd or Merwestibytitpdng gydups selected
4- chl orophenyl , 4-(trifluorometh I) yl
froni iy (SRR AGHY Ve BT DHtergots R Flkeh BRGHgcony:
hy dm%@%‘a'ﬂ&ymﬂyﬂﬂﬂy@h Ehlko;&&l til 64@5'))(%@1 E@lﬁ'ﬁz@‘ 6aﬂ<o¥<|ytq salkoxy, amino, C;.
oxazol yl yl, "i soxazolyl -3-yl', oxetan-3-y
calkylamirgi addiH okl Bnyino; 5- et hyl i soxazol - 3 yl,
-CH2( | - met hyl pyrazol -4-yl), [|-nmethyl pyrazol -4-yl,
5- net hyl pyrazin- 2-yl, -CH2(2H1,2,4-triazol-3-yl),
6- met hoxypryridin-3-yl, pyridin-2-yl,
5-fiuoropyridin-2-yl, thiazol-2-yl,
I 2 4 thladlazol 5 yI and 1 nethylpyrazol 3 yI RS S

1 =~ - T T s o
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NRL 1COR12 ;R4 and R5 are independently hydrogen or
or, when X is -NRACR6R7-, -NR4C(O CR 6R7- or

wo NRMOIFNR 5CR6R7-, R1 and R4 together wth tPer/aBeIvs/050549
or atons to which they are attached forma 5- or
6- menbered heterocyclic ring wherein 1 ring carbon
atomis optionally replacedggith N or O and which ring
is optionally substituted by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy, oxo,

R" SAd Ry Inde ﬁﬁ%l%%@gelﬁfﬂr @%rmﬁﬁée@éted fhath @CalRAl k@¥doyclyl and

hydr oxyQ - hydr oxyCi - 6al koxy, -

hetewykl@kymch@a(pwp opmpnaélmskl@ﬁ@y@d b)apm)@@mowrwhs@jltuent groups selected

b | K
o UL LTS 081 IS RS g i
hydroﬁ;’%tkéélkyl QMI@HQ@CJ_%I:&W C Hlkoxgal katkduCt @mdxyCi_salkoxy, amino, C;.

-6a|ky|su|fony|antno
salkdpmng a0d b C - BBk y A ami no, sul fanoyl, Cl-

R" %‘Eﬁ_ %a % rﬁlgslf@?x)ﬂtznt apllt % n%?la@f&%gsééyc Acﬂé erlJ ga}%lé{/l carb%cyclyl and

hetetricg€lEl whah lgydypaaopiaeraylly sumlttaetﬁbﬁé’nd mgebﬂe@nbwmehlt plvaps selected

front oA et GUTe A HOEY e 1 T g BROR By LT & PRy akoxy.
hydiRECElallyl, ARG ER1 MRS ALOMIk S PLIRARC] Yk ?b?gﬁpmay fhino, C.

( S and which ring I's optionaliy subs ut ed
salknmiroranddrig Cesittisiljanient  groups sel ected from hal o,

Cy o V@er ggt‘twglégélg%ydf @gﬁ?g‘ﬂfﬁgfl fg}‘tﬂ%llgr(ﬂé ael?ﬂ 6a K 1bally

aca@ﬁ%Q%Mht@ghﬁo G - 6al kyl am no, bis(C - 6a|ky|)antno
am noQ - 6aIR (G- ealkégg@ntnoCI eal kyl, bls(O

X 1saéatkwygrpwqt@f@d frgal -R(P)2CRYR n oG (OF¥Rkyand ~NR*C(O)-;

I , G - 6a|ky|su|fony|antno
Yl%?Hggféy%(y#fonyAO eal kyFj am no, sul fanoyl,
R' ibh g{dGb-sblattisy Erbﬁuﬂnﬁﬂmbyf’[hyl @rofha) tuaylpigblauty/in Ce,rt-butyl cyclohexyl,

Cl- Gal k- Ui Oyl (C 1- 6al kyl )am no, carba
phenyjl, b@amylplte&fsmh@ytldlaﬁa ptstag@ldeﬂeét ﬁémnykattﬁﬂnﬁwnylm@hyls and
pyra§§1§rfe BgdwlquR 1€ @%t% dtttffé/ 1 gns s&ﬂsﬁﬁt@ht‘%ﬂo % @ected from
are n ent rogerm or a group s

halof eyaun GnetBgl, melthoxgatriﬂuogctrhqthylatndlubanmthmgc HYHOWN H®6H5,
0 i i onal tituted by one or nore
'NHggﬁggitggﬁﬁﬁﬁF@‘ﬁg%ggtggted from hal o, cyano, nitro,
R? iy @ty trorfr n&iphdiityl Ti@lﬁ{fk gﬁ‘bénylpﬁ‘é @3/1 Rt 1m1dazolyl
al Ky

hal oG _6al koxy, hydrox roxyCG-_bal koxy,
pyraznlytsaftmaoxlythlenysatyklylmyl @yrlnadlnmpmdazatyk@zymd@m mslolyG1quinolinyl,

beneitid %o BT R aman oy 40 B S hegh Mo s e af iy
substifuaea @-OMMJ)I‘B sGBuLinRGY Stoyih iRitPehRhay eayaty froMﬂa‘L‘dT methyl,

roug is optionally substituted by one or nor
Y

methaxyshydroremectiyl oeisaogiethgl paenaxy opyHAidsnyl Wza nfONGICH; and
_COFKEH%ry, Cl- 6al kyl , Ci1-6al koxy, hal oC 1-6al kyl,
al koxy, hydroxyC 1- 6al kyl , hydroxyCi_6aIkoxy,
R’ iCheigl;koxyC 1- 6al kyl, Ci- aIkoxyO al koxy, am no,
CL(galkylant o and bls(O 6al kyl ) am no; R19 i s hydrogen
R*ighy %?Uﬂﬁn§ lected from CraUcyl, C3_6Cycl oakyl, aryl,
rl | G - 6al kyl and heteroaryICI 6a|ky|
I{1§E$%ﬁgg¥%ﬁ%ﬁ?gyoptlonalIy substituted by one or nore
1$mbhbgmmnnnagwoups sel ected from hal o, cyano, nitro,

Py df ST B R i SR EP R B e ) Rgegicetically

acceg{alglg salt@Here sl koxyCl 6al koxy, am no G - 6al kyl am no,
G - 6al kyl') am no, aninoGi-6al kyl , bls(O

X isadmkrygrpaprspiecgrd freml SgﬁD)zCng&n 6wl - )NR 5
G -6al kyl sul fonyl, G- 6al kyl sul fonyl am no,
G -eaIkyIsquonyACi-eaIkijanino, sul f anoyl ,
G - 6al kyl sul fanoyl, bis(CG _ 6al kyl ) sul fanoyl
G - 6al kanoyl am no, carbanmoyl, and bis(G .
6a|ky|)carbanny| or R18 and R19 together mnth the

o, oy o T
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hal oG - 6al kyl, hal oG - 6al koxy, hydroxyG -6al kyl ,
hydr oxyC - 6al koxy, C - 6al koxyC -6al kyl, C -6al koxyC
wo sabkaexy, am no, Ci -6al kyl am no, bis(C - 6al kpt)/aBRIv8/050549
am noCi . al kyl, (G -eal kyFjam noG -eal kyl, bis(C
- 6al kyl ) am noG -6al kyl, C - 6al kyl sul fonyl,
G - 6al kyl sul fonyl am no, 41-
C - eal kyl sul fony"Ci - eal kyFj am no, sul famoyl, G -
6al kyl sul famoyl, bis(G -6al kyl) sul fanoyl,
y iSCHoaldkeMoW; am no, carbanoyl, G -6al kyl car banoyl and
bi s( G - 6al kyI ) car banoyl ; R6 and R7 together with the
R' igagtson saleeins fiomunedl, teﬂﬂefy 1%9péom¢l,tsa@hwl,f1m’qn¢>é Hhenyle 2-
e I rin [ he GY, |
metl\ll%(ézgﬁerw?f %et%%x%pa ﬁgl I.’) Jluoro=s 4. Sn?eth g ,yéf: Irng oxg gg Wi th

trlﬂ%ro&m&lpﬁe@ﬂ@ M@tm&ypytﬂgnﬁsylop-&ﬂdﬂitadybyn@lﬂmsﬂ E-lﬂﬁeﬁlﬁb;@ﬁyndm 4-
one or. nore_ substituent groups selected from hal o

yl, 2capstaBnidenyridi-> sl epelrmiemedin-dal Ryd 4-[tarporaganysgyinolphenyl;
6 k

R A;?éﬂ@f?&’og}y ggﬁk@ %dr'_&é% gé%ﬁma%dﬁgﬂb &8601 53% %Xf% 1, azaindolyl,

beni])ﬂn&(aﬁ)l—ﬁgl By(b?mwbln@yl)plmnlyb@k(-pﬁﬁizkyﬁ -yD)phenyl, 2-am1n0carb0nyl1ndol 5-

yl, 32 ggms%rg%lﬁﬁg]%n? g‘ap%;?llp1lr(1 o E?l(?(éeﬁ leﬁ -aminocarbonylindol-6-yl,
r@olﬁ? by, (:pm%loaw /gthlé%ot §€1| derhSw R/ AR RO,
eal’kyl'sul fony”~C - eal kyFj am no, sul f amyl ,
R’ iOnealikyl suI fam)yl bi s( G - 6al kyl ) sul fam)yl
R* 81 Cgal kano no 6al kyl ) am no, car banoyl,
! %W rmyl and bi s(Ci-6al kyl )carbanoyl; R8 is
1§1@}J,@§éeelcbrfrﬁ@mlhydr ogen, hal o, cyano and Cl-6al kyl; RO
and R10 are mdependently hydrogen or a group sel ected
R i§ hyslroggn ®andthyyl, car bocycl yl and het erocyclyl which
S [ 0 :
SuBL R T B B A S BBt B by B g qepgcalty
accepyab ot the(t‘aofﬁal kyl, hal oG -6al kyl, hal oG - 6al koxy,
1 ,hEdr 0X - 6al kyl', hydroxyGi - 6al koxy, G -eal koxyd-
Yig kl)f’lnd 15 &Gl koxyd al koxy, am no, G - 6al kyl am no and

R 1{15& v <ORLKY lﬁ)oﬂ{rﬂn% 1 gﬁgl Rsa r(#%lyzmsgc Bu idbﬂgﬁ%ﬂﬁnkl y

en or a group S cte

metl(rauyphmyt‘,l3yﬂnetanxiyﬂi1enﬁr ddlpotorh- rmhh@dypgermb,m rrsth@pyﬁenal Iy

substjt b r stituent .groups.sel ected
i R DS B s Py e e D Ry T ATy By Fidin-4-
yl, 2%%&“@10@&‘1@[195—&@ 2-Raldaibopysh- @2351 %d@f[{alﬁﬂﬁﬁbcatg)ﬁyl)ammo]phenyl
al koxyGi - G - eal koxyG - al koxy
108<M@+3a@ammcahmdnopcsmlprmcawwnphmyhondoéﬁdylmlgoi -6-yl, azaindolyl,

v BYREHED, 5 By B4R, B S0l OSBRI ginggronsinor.

yl, 3%1@6@@56’[1}@11(1016?571(SZI-anth@th(ﬁfyﬁﬂ&bll@ylo Blan@AdlatBonylindol-6-yl,
substituted by one or nore substituent groups sel ected
mortds aH{@yraeqli) hizol-5y1 aryeraxgnorolipst k!
%E@? koxy, hal oG -6al kyl, hal oG - 6al koxy, hydr oxyGi -
hydr oxyCi _6al koxy, G - eal koxyd- al kyl, G -
R* 1§aydmg@1®rrﬁah§<loxy am no, G -6al kyl am no,
bj s( G - 6al ky] ) ami no, ani noGi - 6al kyl, bis(C
R’ is pydragan of s} -6al kyl, cyanoG _6al kyl ,
n Cl- 6al kyl sul fonyl am no, bis(G _
R’ 191*&%%%?%&% X%d G . 6al kanoyl am no, car barmyl
-XRdsaﬁgiokpbdwbthrmyﬂ -C3h8ObiRS (il -Gl HeyISpaR balnwyin R 65 mRLs], cthyl,
and R19, t oget with the nitrogen atomto which they
1S°p519é’1 att B‘&tﬁgésoglﬁ{yhf’%pléenﬁg%er ed heterocyclic ring
-XRMeNGH OO R ' Geia R ROD-nddt R phény@ - ek i ph gpbmﬁo 4-
with Nor Oand which ring’is optionally stituted

methpxyphgaybrd-mothexs-dtstlhengathydphsopls 2§@¢tb@>t3@arrldmoiwh at o,
cyano, nitro, hydroxy, Cl-6alkyl, Cl1-6al koxy, hal oC
1- 6al kyl, hal oG _6al koxy, hydr oxyC 1- 6al kyl , hydroxyC
1- 6al koxy, C1-6al koxyC 1-6al kyl, Cil-6al koxyC
1- 6al koxy, am no, Cl1-6al kylam no, s(Cl- 6al kyl)amn no,
am noC 1 6a| kyI (Cl- 6al kyl ) am noC 1-6al kyl, bis(C

A ~
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6al kyl, hydroxyG - 6al koxy, G -6al koxyG -6al kyl, G -
al koxyG - al koxy, am no, G -6al kyl am no, bis(C
WO sabkyl7yam no, am noC -6al kyl, (G -6al kyl ) anP€DGB2008/050549
6al kyl , bis(G -6al kyl)am noG -6al kyl ,
cyanoC - 6al kyl, G -6al kyl sul fonyl
G - 6al kyl sul fonyl am no, -42-
d- 6al kyl sul fonyl (G - 6al kyl ) am no, sul fanmoyl,
bi s(C - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,
mettd iAoyl $ Gheth ﬁf&lﬂl N Q.acé&tdi Min-5-yl, 2-acetam1d0 ridin-4-
xy@?\: ky Ig%lr banoy(?@gﬁd b?g}(lo 6al kyl ) car bar%yl R8 Py
yl Ors‘é[(@@ﬂlédcdfb@m%ym@g]@my hal o, cyano and R9 and R10 are
in ntly dro n .ol ro el ect ed fr.om
o R s T L e
com@@lﬁﬂd@ rb%ldc}édiﬂbﬁ by of t(hé BRY¥mPRE 0Pk pmmcaumny het@Ptable salt thereof.
groups selected from hal o, cyano, nitro, hydraoxy,
C1 A@l@m@y pspepldley mggqltm prOﬁgpso@:Q%q@gxgr a combination of

Compjg%;(%gdeg%@% PydroTyg: kgi‘l)/lé:lpi(y:'al koxy, am no, G -
N-[%Bkg[(%m3mnetaymlldrplsc(lm 4@ﬂbmm1)cﬁ1m2r§d]-4Rmtthy,-bdﬁz$miﬂ1eR
N B PRy ey PSR et Fod bmetbmvc or oup. i s

(trifRBEnR 1 pénSiHiat | tuted by one or nore subst | t uent
groups sel ected from hal o, cyano, nitro, hydroxy,

N-[205-Bésh(38)43; mdthyﬁmrkbo&yx-4-iyﬂpm(ﬁimd1ﬁékﬂy8 -mdtbdoShalzkoidy,

N B Ry R e S RS sty no.

(tnﬂQoro@%ﬂIf)M}b’éHkgﬁ}ﬁ)idémd bi s(Ci - 6al kyl )am no; and R19 is
dro&‘sg or a rou sel ected from G - 6al kyl

BB EINS; matnhy morpeqlir- batlpyrimighiy2eyll- é-éll@&bfPXYabﬁﬁlzamlde

N SU-EE{[@& ey R kG AR BRI L AR RAR L e

carbf)ﬁzﬁﬂ’\dhal 0, cyano, nitro, hydr oxy, d-6al kyI

koxy, 6al koxyC _6al koxy, .am no, G -oal kyl am no,
N- [206 ?esct(3sé~§rlva9qhy5mra Mirgdry o Mishin-wypil |- Rt sy-pyridine-4-

¥l')am noG -6al kyl, cyanoG -6al kyl, G -
Carboi@‘ﬁhlasul fonyl, Cl- 6al kyI sul fonyl am no, bis(G _
6- A@mmylb)m[a 6amﬁ§BIS) 3@[1etﬁalnkcapbgura4nyt]pyr1m&hlbén;d],plyndme -3-

b | kyl car banoyl and bi s( G - 6al kyl ) car banoyl ; or R18
car %Eﬂn 9 together with the nitrogen atomto which they
N- [296 @@Eﬁs@ghﬁ&hﬁzﬁﬁ&bl@olﬁ Jﬁ?[ﬂa?ﬂiﬁ%ﬁtatﬁ]“ 9G¥ Ghd:§-bdn28mide,
a

wherein 1 ri car bon ons is optionally replaced
2-AggitarhidNNA2, @bm%@%rmhthvlmgphcdlmfbwi]pwamlcynéwﬂ ritineeld
bb oge or nore substituent groups selected from hal o,
CMT8§gﬂl nitro, hydroxy, O _6al kyl, G _6al koxy,
N- [MB@Q}S@-@LI‘ﬁyﬂh lnlftﬁjpﬁ)@rr- E?Mﬁ‘udlﬁm%ﬂpxmor(ﬁahﬁ&hoxy -benzamide,
dr oxyCi 6aIK - eal koxyd %? ealkoxyd-

N- [4a$/ Heast S)-érmﬁt@ylr@rp@fdwwaﬁymld%@ss(l -MBBONPY kN,
Carbg)gaqq]k -6al kyl, (G -eal kyFj ani noGi - eal kyl , bis(GCi

yl) am nod - 6al kyl, cyanoC - 6al kyl ,
6- A@tarﬁ]ﬂbw-l[ﬁﬂlbﬁs@@ﬁ) 3 Iﬁlsthﬁmhd{*ph(ﬂui 4-@t]pjztaﬂfﬂchl1®2-yl]pyr1dme 3-

| kyl sul f ony”Ci - eal kyFj am no, sul fanoyl,
Cafb8¥§’elgﬁ 6al kyl ) sul famoyl G - 6al kanoyl ani no,

| .

N- [z@@ha‘@r@szf? LD ﬁl%rphe iy éﬁ?xﬁ‘rg’%?@?l] 28Rl 1@&1&5}%{&}’

spect of reis pr V|ded a
2-A=stdhsidb-No{4,6-dngh Gendsmethy fnoor pldlan-4-y Hpyomidin-B} y lipyridine-4-

b har . rCTl'aceutl cally acceptable salt thereof; 1Y and Y2
carbgf8iChdependentiy N or CR8 provi ded that one of 1Y and
N-[4Y&-Bist (3N) B0 cthhBn b A& n-4-5116R8midfn Sy 3 1 fludkes -nekdt benzamlde

[se esgg egl fromp N 4CR6R7§]] OCR6R7:Q’yP- SCR6R7-, -S(O

6R7-, -S(0 2CR6R7-, -C(O NRACR6R7-, -NR4C(O CR6R7-

-NR4C(O) NR 5CR6R7- and -S(O)2NR4CR6R7; Rl is a group

sel ected from G _6al kyl, carbocycl yl,

carbocycl yl G _6al kyl, heterocyclyl and heterocyclyl C i

_6al kyl, which group is optionally substituted by one
or nore substltuent group sel ected from hal o, ~cyano,

P—. PP N NR NS NA N I NA PN s
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6al kyl am no and bis(GC . 6alkyl)amno; R, R, Rand R
are i ndependently hydrogen or a group selected from
w@eo08abkyl , carbocyclyl and heterocyclyl whi chPQr/GBpOOB®50549
optionally substituted by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy,
Cl- 6al kyl, C1-6al koxy, hal 0g31-6al kyl, 1m oCl- al koxy,
hydroxyC 1-6al kyl, hydroxyC _6al koxy, Cl-6al koxyC
1-6al kyl, G - al koxyG - al koxy, am no, G -6al kylam no
N- [M@1§(§§@m@ﬁ&ﬁﬂdﬂ%ﬂrﬁ&&@ﬁ%ﬁﬂ&nﬂ%l ydrogen or a group
sel ected from ~6Cycl oaKkyl, aryl,
(phenﬁkéﬁb@@pylamlm)wr@am@w kyl and heteroaryl G - 6al kyl

SiQ qna uf by one or nore

P S{T 3%2 T{ﬁetlh?] (H‘éh h@hggulgl?%rrlntz fg cyano, nitro,
(phehyl@ﬁmm@ ﬁilmﬁgb&wamldbal oG - 6al kyI hal oG - 6al koxy,
dr ox CI 6al k hydr oxyC _6al k C - eal koxyd-

N- [2a$/ Ayl ( Sa:f-metév lpling4y] awmlde\lﬁﬂmd 4-onetbayyRBAnE#ilS

2- [(ﬁ%ﬁ?fz Fﬁ%ﬁ aé%hg&} iy %’91? 9?535%#% }ﬁyk&{)@ﬁ@m 4-yl]-6-

(me@ylsﬁﬁbﬁ(;yﬂnsﬂnlyf)pyrymm@ _ Gal kyl sul f onyl am no,

1- [48(3§§1 %Flrgfut:ng)o 4 )ﬁ]ag%é:: hyglg[}%,ylsu' ! ggﬁ%wdm 2-yl]piperidin-3-ol,

| . ( -
4- [(%@a) f@ﬁeﬂ?gﬁé@grﬁg‘&ﬂl,@ ylP@J&%@t’Iﬁ?%hlf Rli}gglteglggt%enrorpvl\}otlm -4- ?'/]l pyrimidine,

3- [4f{(?tSr)dgM@ﬂafﬂmmpholmﬁr>dh6t(hlesllyésmh°omlmd1’yé)¢ylﬁmndm@-yl] -5,7-

. 6-.me red het C ring wherein 1 ring carbon
dlazgtf @ﬁcgb[tﬁé @B?l?aoﬁg%g// F%Brfeaced with N or O and which
5-[41[(38Y-3- Meﬂﬁzﬂm@ﬁﬁbhﬁ’ 4%HF61(h1teﬂiyl%ﬁilfbﬂylﬁféﬁ1y%yﬂﬁﬁcﬁn -2-yl]-1H-indole,

substit uent roub)s sel ected fromhal o, cyano, nitro,

5-[4H{AdpokcinethgimeephRrln-4- >ﬂhﬁd@eth@ésmliestxlmeﬁwpmmn_@aylwH,—mdole,
SR TR (LB RSB v e

5- [4€(hmﬁﬁ}(2l-ylsﬁﬁh§<lmethy{b) 6{BR)- Mh&ylm@phaﬁ@r-yl]ﬁﬁlhlh)dm 2-yl]-1H-indole,
anoC - 6al k 6al kyl sul f g ¥
5- [4 3R} Wﬂy&qnp@hg)h%mb6 (propan 2-y sulfonylmethyl)pyrimidin-2-yl]-1H-
mdog eal kyl sul f ony~Ci - eal kyFj am no, sul fanoyl,
I's(Ci - 6al kyl )sul famoyl, Ci - 6al kanoyl ani no,
5-[46athkish)familmothybat-ARp ¥ Hmethy InGaphotineby Bpyrnoyidime/1]-1H-indole,

s Rt SR el B8 BEl BR U hdluic-gimyrimicin>-

amid@r mula (1a) or (Ib) (la) (Ib) or a pharmaceutically
acceptabl e salt thereof; 1Y and Y2 are independently N

4- [(33%) %tfpﬂmvrp@ehnﬂndi -6 dmethyisuifynyimgthy)-2-64-K Hemoirazhled-

) ijr I.S. 8 X is a linker group selected from

ybpht NRACRERF - OCR6R7-, - SCR6R7-, -S(0O) CR6R7- and

4- [(3@(%@8@8@@8{1@%@61}@@1@%@%@@@; DI - BRI AO-4-
met hyl , ethyl, propyl, butyl, isobutyl, tert-butyl,

yhpkspeilppamidine, cycl ohexyl phenyl , benzyl, phenet hyl |

5- [4?[@52@ M%'trp#a it |9 -6-(ﬁ%ihgr?ﬁéﬂ‘f)%{y'lmPryr@ﬁﬁh%dyuﬁzalk J firindole-3-

carbpyzrmlﬂbdl nyl, pyr a2| nyl, pyrrolidinyl methyl,

4-[(?#3&&%@?%@5 IR S S S T
thlamrb-a}zlﬁj eyl fur anyl met hyl , furanyl et hyl,
hi ad Imsth [, thiadi azonI et hyl ,

6- [4t[(ﬂSﬂ)ﬁe}\@pthymhhmhphm#r)d]z-64(meﬁ1ylwlfpnylmedryj/)lpy9mﬁ@ih _2-yl]-1H-indole,

- TRy o S TR R LR et S M Aeythy-indote--

carbdnidyr azi nyl et hyl, which group is optlonally
substituted by 1, 2 or 3 substituent group sel ected

from hal o, cyano, nitro, R9, -OR9, -COR9, -CONROR1O,
-NROR10O and -NR 9COR10; or X-R1 is -C(CH 3)20H or -CH
20H, R2 is selected from5 or 6 nenbered aryl and

het eroaryl which group is substituted by - NHCONR 18R19
or -NHCSNR 18R19and optionally substituted by one or
hor e substltuent ~group i ndependently sel ected from

o o o A A P—" A NN A A NA I~ A
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sel ected from hal o, cyano, nitro, hydroxy, C1-6alkyl,
hal oG _6al koxy, hydroxyCG _6al kyl, hydroxyC _6al koxy,
w@eeovabkexyCi - al kyl, Ci -eal koxyGi - al koxy, anmPCDGBEZDS/050549
6al kyl am no and bis(C . 6al kyl)am no; and R19 is
hydr ogen, cyano or a group sel ected from Cl-6al kyl
C3-6cycl oakyl, aryl, heteroagyl, aryl G -6al kyl and
het eroaryl G - 6al kyl which group is optionally
substituted by one or nore substituent groups sel ected
5-[4f NRcthy 16 ¥ PROn-BLYIT-6-(middE DM Ynylfabt Mhidin-2-yl]-1H-indole-2-
[ (J};S(? ox;y hlg):ﬁoc 1 %Ltl Ig Mg?hal oa 6;?%% hydr}(IJ;(y
CaerX?BﬁlldRyl hydr oxyCi _6al koxy, Cl1- 6al koxyC 1-6al kyl, Cl-

6-[4-&@;‘?%&_@%@%@' g)r(nﬁ% gayq]ag? @yls%gj P%nll%[ﬂy?)%ynmldm -2-yl]-1H-indole-2-

carbb%amida) kyI ) am noC 1- 6al kyI bi s(C 1 6al kyl ) am noC
1-6al k cyanoC Cl- 6al kyl sul fonyl Cl-
S-{GEyA MeimEMg DR o o Gnelir Safor g hyaTee. 2D pyrimidin-2-yl)- -
benz(]gj fﬁ&" L)am no, sul famoyl, Cl-6alkyl sul fanoyl, s(Cl-
sul fanoyl, G - 6al kanoyl am no, Cl-6al kanoyl (C

3- [4-][(&43@!4e)l@ﬂlmmqb,hohla-Flk;d}m-)(lzjmeﬂhylﬁﬂfdnylmwahaﬂmlyﬂ)yrmmdm 2-yl]-5,7-
S rbanmoyl ; or R18 and R19 together with

dlaz?@técﬁ?[%‘r”o@ 13??175{3 %h they are attached forma

5- [4@(3’@@&1%&1@11&&&3%1%%%)1] &(3- h{éﬂly\l‘ﬁ@ﬂ'oﬁkl@rdbaﬁ@jﬁ C}%ﬁ/{iﬁlgﬁl -2-yl]-1H-

is optionally replaced wth or O an
mdote,ng is optionally substituted by one or nore

S N SR S5 S ST 11

indoal oCi - 6al koxy, hydroxyC 1-6al kyl, hydroxyC _6al koxy,
Cl- 6al koxyC 1-6al kyl , Ci1-6al kox C 1- 6al koxy, am n
6- (43D Ry FIPTE O s O L-C-6 IRy} SR ool Py rgaitieyd-yl]- H-
1nd0iC1 6al kyl ) am noC 1-6al kyl, bis(C 1-6al kyl)am noC
6al kyl , cyanoC 1-6al kyl, Ci1-6al kyl sul fonyl,
4- [4(@Beﬁ:§dnk$dlt$)u&lﬁmh/§}1)im[(ﬁ$) 3@3181&@1111{()@1’5@1[11‘ @-ij/]bﬁzl(ﬁmdm 2-yl]-1H-indole,
1- 6al k am no, sul fa 3/3 Ikylsulfarml

5- [4t{p§1(zepesg pwg}m)eguﬂ)r%—ﬁ(é§ -I@thﬁa}wr ]mlmmm -2-yl]-1H-indole,

P A DTS R AR5

diazatmowre[¥ G [hbrear- e,3;558 mmatmeded a subset of conpounds of

formul a a) or (I ) or nace ticall .
o-L4(Bribp dnliaRlmbindrel a5t Pndhdng s TuP B RSBt ol
and Or CR8 provided that one of 1Y and Y2 iIs N and t he

other is CR8;, X is a linker group selected from
5-[4-(NPreRBRITony IMCHRBREL(3S)-SOme Rylmorplefiy CRGRTimid2-yl - 1 H-

-9(Q) 2 R7-; Rl is a group selected from adamantyl,
ben%%‘%‘% CI:R’St hyl, propyl, butyl, isobutyl, tert-butyl,
or a pi&hRpancYlly a&yepta@téew khergdTe nyl benzyl, phenet hyl,

pyrrolidinyl, ¥rro|y| |ntdazolyl pyrazoly

f UlmesFiain pipeeng thepquétpﬁ Wch a5 yArGOPANGLAG Pl fotswfaz(i)rfyt useas a
medpc%ﬁlreﬁ{ fo? 'tl‘[%yttelqﬁﬁw log glq)\f %r 1ve Q%ﬁseetomf ags%?é?%%%%bﬁ&t&%‘ formula (I)
in thBymzamﬁichrHBf Jn)ﬁedwpmeﬁzﬁ)f ysteahhtyd tredtmedrof ipaaifbaative disease.

fur nyl et hyl, thienyl methyl, thienylethyl

py TPEHTHENHER #y9 Proyyfcs Bt‘ﬁﬁ?sét fRyithe IWP?F?W%} Py Gastigynd of formula
W) op)(:thCQ&’t c&fif¥bocp axreasat@a{érgat hyl and pyrazinyl et hyl,

group I's op I onal substituted by 1, 2 or 3
subdstdinpoent of faoplas@), e\dtemlin Krof(PadR R&-y ang, berpir¢raocd by oxidising

o coppoy T g ST 15 FORTR = SERIEr: RS HIE B BB PPEt room

temperiretin ABRREA S5lvéHt ¥ sté @ f hat@hR@bhnithi ch group is
substituted by -N R18R19 or - NHCSNR18R19and

optionally substituted by one or nore substituent

group i ndependently selected from hal o, cyano, nitro,
-R1L 1, -OR1L 1, -CORL 1, -CONRL 1R12 , -NRl 1R12 and
-NR 1 1COR12 ; R3 is nethyl; R4 is hydrogen or C

al ky!;or, when X is -NRACR6R7-, Rl and R4 together
W|th the atom or atorrs to \Nhl ch they are attached form
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aryl G -6al kyl and heteroaryl G - 6al kyl which group is

optionally substituted by one or noresubstituent
w@emape77sel ect ed from hal o, cyano, nitro, hydrPXyGB2008/050549

CralUcyl, G _6al koxy, hal oC _6al kyl, hal oC _6al koxy,

hydr oxyCi _6al kyl , hydroxyC _6al koxy, G - al koxyGi -

al kyl, G - 6al koxyG . 6al koxys-am no, bis(G.

6al kyl ) am no, am noGi.6al kyl, bis(C -6al kyl)am noCi

- 6al kyl , cyanoC _6al kyl, G -6al kyl sul fonyl, Cil-

6al Joyl sul fonyl am no, bbs(Ci _ 6al kyl ) sul f anoyl ,
G @ kanoyl am no, ca bg\rmyl G - 6al kyl car barmyl and

bj s Rbal kyl ) car barnoyN; ®r R18 and RL9 together with
f it rogen afomot@ ich they are attached forma
.SG- gred hetergcyclhigseing wherein 1 ring carbon
ep

s i's optionallye | aced with N or O and which
r| ngni s opti onal 'y sub@t ituted by one or nore
substit uent up cted _fromhal o, -cyano, nitro
hy dY egpouRd fwf (Slhéﬂ £ BaX koo CHR R dwaycie mapagsd by the

1 |
reacﬁ?@%fi%?&%ﬁﬁh%@%gg gg/ %Jg{r%ﬁ?er% R %I—gﬂ{gﬁfh Iég:: ‘lév?/t?) K%ﬁ)ghnd of

formand ADCWhEmIrky| is a(l@wr@grbyﬂsanh amkale aadykyhesybets () Optionally in the

presg&ce@ﬁ%w%t%? g?fﬁ)ﬂ.lgl kt}/%@pr%pg% %cb%%lg%ﬁt ﬁlbc’h as tetrahydrofuran or

N, NGim&d! Hytnsimhiflony~ C - eal kyFj am no, sul fanmoyl, bis(G .
6al kyl ) sul fanoyl, G . 6al kanofzam no, G . 6al kanoyl (G .

R

6al kyl )ag‘? car banoyl , | kyl car banoyl and
bis(C -6 jll/ ;) car banoyl . ther particular class
L of corpou d of formia (La) Jor (Ib) or a
phar macgitiNcal | y accept abI SWlIt thereof; 1Y is CH and
y2 j "o )“ns a-S(0 r2 RZ ki nker group; Rl is a
gr oupRs@I 8Ct ed from nmet WYIR’ &t hyl , propyl, butyl,
i sobutyl, "tert-butyl, cyclopropyl cyclo entyl
cy @& aimepoping 0|ﬁ ﬁ&nm]la, (Ib evieydin Rﬂﬂﬁeﬂé]tH"AINC,R R dmy(blepkepared by the
r I|d|n i adi azol yl, .thigzol t4 di n
reacgérllg %FW qrg]ruéfhé} ﬁfé}eﬁ?p Rl hlgm {y ﬂy1 W1‘[I¥a compound of

fornfuM é;)olVYlEIgﬁ; Iblylg a léa‘%@dﬁr@ﬁ gs\(ll:ﬁr% lli‘a)ﬂ) t@@‘ﬂ mesyl etc.) o P‘uonally in the

pyrazinylethyl, which group s optiondlly sSubstituted
preserycebf ersuRahlbbasctsuenas tgﬁthubmsad; st 28bl¥eno suchrsrierahlydtodyran or

NN PR R B ey o R e © e b B ey R X -

HRNER R, svithG(Drhpalid @6l Rirmu HZﬂﬂ th&PBrebéncs 8F £6hieMId fe@iBing agent

phenyl , pyrrolyl, imdazol pyrazol yl, furanyl,
such 45 NGB 1%p)yrl dinyl, pyrinidinyl, pyridazinyl,
t hi azol yl which group is subsditut ed by _ NHOONHR 19 or
R—t'NRL7CSNRL8R19 and optional l[y pubstituted by one or
(nmor e substi nt group indep eht|ly selected from
hal o, ni t ro, =Rl 1R\ 1, -COR1 1, -CONR 1
~dR12, HNAL AR12 and - NRy, 1dogl2 ; R3 is nmethyl; Re
nd 'R? Wt Her vmthtH’eR(; _BbnRat om t o vvhlchthey are
(Ill)attached forma 3- to 10- rrenbé)red car bocycl ic ring or

opt SR ol BRI T8 GRLRAT ISR R, (OCRR -

R N@RFRbneﬂ(oyCRiRis trhdyibestepated be tIMre:mmroﬁ osubsmpbmmf formula (IV),
groups sel ected fromhal o, cyano, nitro, hydroxy
whepein éa}slg:ylpawgg ZOYP F(W as h%lpo@pyleglp%} jete. )ha/ptg@ coggqo;g@q( 9f formula

V) gl?(tg{ﬂg?iyg the gHEXIIlGGgf ﬁ%ﬁﬁﬁ%%s@§%&g%§/m&@y% Eg ?%V psolvent such as

tetraby droGiran 6laNJ£\yﬂ1)nm1rhl§dﬁ)xmanmdmO . 6al kyl, bis( CI
- 6al kyl )am noC - 6al kyl, cyanoC - 6al kyl
G - 6al kyl sul fonyl, G -6al kyl sul fonyl am no,
Ci - eal kyl sul fony*Ci - eal kyFj am no, sul fanoyl,
bi s( G - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,
6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
bi s(C - 6al kyl ) carbanoyl; R11l, R12 and R18 are
i ndependent|y hydrogen or a group selected from
G _6al kyl, carbocyclyl and heterocyclyl which group is

R—



6al kyl , am no, bis(C -6al kyl)am no, am noG - 6al kyl,
(G -eal kyFj am noCi -eal kyl, bis(C -6al kyl)am noGCi

wo sabky1751 5 sul famoyl, bi s(C -6al kyl) sul f anoyl PCT/GB2008/050549
G - 6al kanoyl am no, 6al kyl)am no, carbanoyl,
G - 6al kyl car bamoyl and bi s(G -6al kyl ) car banoyl ; R11
R12 and R18 are independentlqg- hydrogen or a group
selected from G _6al kyl, carbocyclyl and heterocyclyl
whi ch group is optionally substituted by one or nore
substitu groups sel ected dyrom hal o, cyano, nitro,
hydr oxy, C 6a| kyl , hydr oxy{O]ﬁal kyl ,
hydr oxyO NGaFR koxy, d -eal koxyd R al kyI C - eal koxyd-

@,L koxyR ivio, CI- 6al kyl Q and
v b s( @ klylz) am no; le1
Vel eck f'rom G _eal kyl,

.hydrogen or a group
%Cycloakyl aryl,

heteroarth aryl G - 6a|ky| angd heteroaryIQ 6a|ky|

whi ch group i.s optionally substituted by one or r X

suBSEERRYA 05?%%@3 Abrdetanr R R em@mep%?w xﬁle reaction

ofa P%%P%ﬁ)ﬁiyo,f@?@ngl?% )K(I?/Uej w&ﬁrgﬁl% kl@é‘feaVP%j @%p ('sﬁéﬂ Malo &y Ghesyl

etc. )Owith ahikaney Gi a sﬁaﬂblqdolve@llsucﬁals Ietimy@ to @aﬂldmtxyt comp’omﬂ, of formula

(VI)B’Y@%SKM%%W@Q@%{%‘;?&S Mo%l%ﬁg% 8? %E ({I]Sﬁllglﬁ%lp@sence ofa
su1ta@ﬂ’é bk sudH RRYERM RRiroRHS éﬁa a_ s YhohSHd ! N, At@dethyl formamide.

- 6al kanoyl am no,” car banDyI G - 6al kyl car banoy!l and
b| s(Ci - anqg\il ) car banoy!l . further parti Cu@d ass
of conpo £ forrrula(IA) ll ) orif—'(IC) or A Aps

ITﬁarmaaeutlcalIy_a.c_cgpta seY XRsa
HN"-"8HO) i nker ou |sCHandY2|s NRL is

a gro2 Peat ed fro&f{“ $ )‘aihyl pr opyAS; ’§h2

i SObuRyIR’ (Mart but yl , oxylﬁl Bp ﬁpyl cycl opelﬁtfyﬁ

cycl ohexyl”” phenyl | benzyl é)/ enet hyl , i nidazolYI,

Py @ﬂﬂl}ﬁﬁuﬁ& lof fdrﬁiuﬁﬁﬂlﬁ&ﬂiewm Xt-h Lm(ﬂ)w, n[b)yrbeqﬂréb’cﬂred by the reaction

yrazol yl ethyl, furanyl nethyl, thien
Ofapﬁmaqmd)y;qfrf@mw& (VHhwi B 2B @@bﬁg}pla%ﬁﬂ NH followmg the suitable

O R P L ST
coupdingngentisych ol A Ticedrthié corrmtshmxty),antabylf dhlriderret hyl ,
triofl uor onet hoxy, - 3, -CONH2 and - CONHCH 3; R2
[ enyl or pyridi ng ;} ubstituted by - NHCONHR 19 or
- R 19 and optisgetdly substituted by one or nore
Ist | t uert—g#=oup A endently selected from fl uoro,
t |, met hoxy,R\hy roNymet hyl , cyanonet hyl, - CONH2,
3 and - ®; R3A and R3B each

Qnd,e)pendently i s hydr ggen, mst hyI or ethyl; R6 and R7

et her wit thec bnat |c‘6hthey are
at LSRR OBl et &’xh EF Boe Jvite trsnagedhy the
se Lll%ﬁttleﬁrr%ylﬁh bfa Eérﬁﬂoﬂm%'f%ﬁuﬁag r\)@h&éﬁ@@g @@E@H? with a compound
optionally replaced wth S and which ring 1s
of faypiaofVAll) Yolkmisd thiytraaatidn twthcmqmpounld oé farotudt ((Kherfterein L' is a

rou electe fro hal y.a nitro d
o Bhe BB e o, gy K i i A Srener af i ol egggpeh as
sodlﬂﬁﬁq{y@iﬁﬁé)ord)cﬁﬁdskﬂ terﬁbﬁﬁf»@i&&’ﬁ a sififableOYenQuchab k@il {drofuran or
6al koxyCG - 6al koxy, am no, G -6al kyl am no,
NNMI@Q@EOWHMW) am no, am noCi - 6al kyl ,
(G - eal kyFj am noG -eal kyl, bis(C _ 6al kyl ) am noCi
- 6al kyl , cyanoGC -6al kyl, G -6al kyl sul fonyl,
G - 6al kyl sul f onyl am no,
G - eal kyl sul fony”CG - eal kyFj am no, sul fanoyl,
bi s(C - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,
6al kyl ) am no, carbanmoyl, G -6al kyl carbanoyl and
bi s(C - 6al kyl ) carbanoyl; R19 is hydrogen, cyano or a
group selected fromnethyl, ethyl, propyl, i-propyl,
butyl, i-butyl, t-butyl, pentyl, cyclopropyl,
cycl obutyl, cyclopentyl, cyclohexyl, phenyl, thienyl,
di oxot h| ol anyl | m dazoyl rret hyI | soxazol yI oxazol yl,

HO

e o
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cyanoC - 6al kyl, G -6al kyl sul fonyl
G - 6al kyl sul f onyl am no,
w@eeoeabkyl sul f ony~Ci - eal kyFj am no, sul fanoyl, BPCBEGB2008/050549
6al kyl ) sul fanmoyl , Ci . 6al kanoyl am no, G . 6al kanoyl (G .
6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
bi s( G - 6al kyl ) car banoyl ; and7R19 is hydrogen, cyano or
a group selected fromnethyl, ethyl, propyl, i-propyl,
butyl, ibutyl, t-butyl, pentyl, cycl opropyl,
cycl obutyl _o yclopentyl cycl ohexyl, phenyl, thienyl,
ri—di oxot hi ol |n1dazoylnetﬂ??l~|soxazolyl oxazonI

oxetanyl p rdilny pxrazoly irazolylnethyl
Nm%yrldl y I ny di nyl , thladlazolyl,
Rt hi az ? ﬂd\zrlazolyl wh; g&qup is optionally

umsubstltuted by one or nnqu wbstituent groups sel ected
from hal o, &ano, nitro, hydrowy, Cl-6alkyl,

hy y o7 G - -
Al oy el %% Rt R R OGPt PpiRg by e
reacaon abﬁerﬁlaidnyllof f(ﬂrﬁd&@()kwﬁhamtm&rgaadnk@thﬂic eetls of fomula (XI)
- 6al m - 6al k cyanoCi | kyl .,
and @m)@gqydg}ﬁssgp %‘Sl;[e grlgjlglrééquﬁpglmafsblﬁ%lgmlﬁgﬁ Where R® and R” are
dlffe%nt?lfi’énkry g*bé ?Bé/s/\t% T@@ée%é‘dﬂn 0 RnovetIf @8 BWrature such the conversion
G - 6al f anoyl al kanoyl am no,
ofa Sampgllrydmﬁfnmul@ éXbia)rtbq/ ]Weu@eb 6alidoydndaedsdinn withsamcbrganometallic

reag81?t 0&??}618“@?1 E’&b%ﬁ%& Hﬁ?%/?tlf)]il gx;}thgaﬂrfol('lré%{g)rer{%t gr relage'lnt A fo%a%a (XII)in a
mﬁmggﬁmﬁgg utically acceptable salt thereof; X is a
(O 2 R7- |inker group; 1Y is CH and Y2is N RLis
a group set Sted fron1nethy| hyI propyl, butyl,
R=N sobut yl ghutyl, cyclopr 3 cyclopentyl
“”cyclohexwl henyLr_banzyI RE h né%hyl i m dazol yl,
yrrolidinyl, thladlazolyl IyI pyridi nyl,
. pyrazoky 7¥R furanyl mef enylnethyl
t hi azol ylareghyl , thladlazd?yR thyI and

pyra2|nylethyl which group is optlonally substituted
by Alcaspopng ¢b &armuieiht may Sepropaicd drosya Eermhewnd afdormda 6XIID),

0, O r
e SRR Ky P T, O e M T e v
sultetbﬂ‘@dﬁghncﬂﬁetﬂldb irehigamtl (swahstthd biredic hyid- RQB@@lbﬂr]tﬁe deromc ester

HCSNHR 19 and optional ly substituted
R Bg%bterq Ligrthe gesrnge Phy élﬁ@ﬁé?efﬁ?tﬁ&ﬁaé?’é}’% é%a ap %hlﬁdnm 8F eppper) ina

suitdBRd Cﬁ\'fent %ﬁn&lt}g)iﬂ C%\%Q{e ;&Ytgﬁltaﬁ%l Mmlﬂ ets to t@(jgmrdme ring

)

net hyl ;
throtggetitregemiokigdnhe sophboxtont oennimund |on‘5 tbrtduéy(l)amey be prepared from

a CO%E’%@?CE%&S {Iﬁ{l‘la r(% H@ Wﬁﬁlgrﬁ i mnqe%vggg;gﬁ%i}g ES‘%E Iﬁﬁﬁﬂél tr(]) rnesyl -
SM& pSQO}EN’Ie leﬁ(: ) %reﬁeﬁ&h With ﬂlel\leq&i)r&lrangn@rh@co%l &hthioll thk Presence of a

optional 'y 'substituted by one or nore substituent
sulta@)&eolms sedl as pogdsiftmanatiaingte s panigablabalvant skghdisakiy;

k hal oG - 6al kyl , hal oG - 6al koxy, hydroxyGi .
d”“é%wy aﬁ?ﬁ?oxya 6al koxy, G - al koxyG - al kyl,
6E|

aIkoxyO al koxy,oami no, d-eal kyl am no, bis(G .
;y am no, am no@ . |6al kyl, bis(G -6al kyl)am noG
|, cyanoCG _6al
Rglialkylsulfonylaﬁ
#al:kyl sul f ony”r'q yFj am no, sul f anoyl ,
O pﬁkaMfwmyl Wﬁ G - 6al kyl ) sul f anmoyl
éalkanoylan1no 6al kyl ) am no, carbanoyl,
O 6al kyl car banoyl and bi s(C - 6al kyl ) car banoyl ; and
R19 is hydrogen, cyano or a group selected from
nmet hyl, ethyl, propyl, i-propyl, butyl, i-butyl,
t-butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, phenyl, thienyl, dioxothiolanyl,
i m dazoyl net hyl , isoxazolyl, oxazolyl, oxetanyl,
pyrazinyl, pyrazolyl, pyrazolylnmethyl, pyridinyl,
pyr|n1d|nyl pyrrolidinyl, t hi adi azol yl, thiazolyl and

| R°G - 6al kyl sul fonyl
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6al kyl sul fonyl, G -6al kyl sul fonyl am no,

G - eal kyl sul fony”G - eal kyFj am no, sul fanmoyl, G -
w®200kp0 el f anoyl , bi s(C - 6al kyl ) sul fanmoyl PCT/GB2008/050549

G - 6al kanoyl am no, carbanoyl, G -6al kyl carbanmoyl and

bi s(C - 6al kyl )carbanmoyl. In a further particular class

of conpound of fornmula (la)48r (Ib)(la) (Ib) or a

pharmaceutically acceptable salt thereof; mis 1; Xis

a -S(O 2CR6R7- linker group; 1Y is CHand Y2 is N Rl

| s 1wl 8 RippRLREddethaf ﬁQﬂhﬁS@hﬁW ot f&infiMA (XTI$PREOME transformed into
tert-butyl, cyclopr , cyclopentyl cycl ohexyl ,
anotherHpoopppoord CI%Q‘@H@@P& mp{kl as oxidation, alkylatlon reductive

am“}f‘wuorog%f%%%ova%%g IHO@%EI%%FJ Mg, e

3, Bc elirhpouad openmula (ATI), twulefreluo( omS(O%JQK?RénySCR R’-, -OCR°R-, -

2= hydr oxyet-hyl am no) phen 2- met hoxyphenyl
R N@R&@t {ﬁ( p@ﬁg ’,yqler_ enpr)@gagg@ ggﬂyq reaction of %%ompgund of formula (XIV)

I t [ I
il el %II?%%I%E‘%I?I (R B e il ih gy of ormul
(V) dptaomiahip phtn y)keselmerdf disnitably basepych & tnie@rylaphine and a solvent such as

tetra,gy%r)(()g% EI/’(’&\? wIO%F%Afuorgpyudun 3-yl,

4- et hyl t b azol - 5- met I-I 3, 4-t hi adi azol - 2-yl
and3rreEhI-I34th|ad|a 2y| R2 is wherein Al
and A2 ar sI% ect ed from prow ded that at

rUgast or A, 2z R17 is hydrogen; R18
|s hydy e);I\ and R19 is. qag\ep cyano or a group
Vsel eckLy Fr olm net hyl , RetFIa ILopyI i propyl, butyl,

|-butyl ®¥put yl , pentyl cwslll)opropyl cyclobutyl

?%&lz%ﬁ'&ﬁ(}élg :Of f@%@% remg ?g{:ggy ay be prepared by the

reacti6 G E313p ik of GiafalLEBNV3 Griréein -G Q’d?.zgg, group (such as halo, tosyl,
- CH2CH2CH20OH, - CH2CHF2, - CH2CH2SO2Me, - CH2CH(OH) CF 3,

mesyl@tgl;pummou@ngq suitghlp E@M guclg_aS(qﬁlﬁnﬁI},qO) gopelE Qj)‘_r)%oul’ld of

Y] GRS B NGRSO L P NATY . 0

pres&ideuﬁﬁepinzﬁﬂ@/baseld;uﬂ’eislmﬂymh Bydrbxid3 add d 'Scﬁlkfd’m rsagthany IV-
n-2-yl, -CH2CH(pyrrolidin-1-yl),
dlquylgqrag%qie 2-yl), -CH2(im dazol-3-yl), oxazol yl-2-yl,
i soxazol yJo-3-yl, 6-o0xo-1H pryr di n-2-yl, oxetang3-yl

1, 1- di o{ogbi ol an-3-yl, 5- y||sqyg¢a,_zo| 3-yl, (1
sHret hylpym ai’ 4-yl), - met VT T azohy- 4- y1
HN«&,@t hyR 4WI’)‘> 5- \Pyr azin- 2- yI R N
= CH2( & %\4 triazohn3- yl | A< et hoxypr yt jedi 3kyl,
pyri di REZNyI,L 5-f1 uoro ih-2=yl, pyrim difiy 2!
t hi azol 2-ly, I , 2, 4-t hi adl azodvy 5 yI (xm)
| - thylpyra 3-y dIH—p o]} | ;
e ?ﬂmpoélﬁé @HS o‘tﬁlé@crﬁé BIN%@ da%'empra%ﬁﬁl by the

reachbil Gf‘a E&ﬁﬂoﬁﬁ%f %ﬁrﬁﬂ"@@\f 1;) Qtifh éh gfmnE o ABBIREIE following the

carbocyclic ring or ocyclic ring wherein 1 ring
suitabda dntivatatrooh the capoxydivalc|d/byr mpthadekhomrt in thb li@radure Sugnab the use of

ich rin subst i ted or nore
awﬁﬂwa%gﬁlat h & BRI e R obia o g i cro,
oxy, G _6al kyl, 6al koxy, hal oG - 6al kyl
h | olCi - 6al koxy, hydrox d,. 6alkyl, hydroxyG - 6a| koxy,
G eaRI<oxyd al kyl ,, TN koxyC al koxy, am no,
R} I kyl"ani no, Ps \N 6al kyl ) am no, ami noGi - 6al kyl ,
HO N al kyFj am n |2, bi s(C -6al kyl)am noGCi
& 6al kyI cyano 6 I k I G - 6al kyl sul fonyl
NoRG:EY kyl sul f onyl ani g
G - eal kyl sul fony"Gi - eaI kij am no, sul fanoyl,
G - 6al kyl sul fanoyl , bis(C -6al kyl)sul fanoyl
G - 6al kanoyl am no, G -6al kanoyl (G . 6al kyl )am no,
car banoyl, G -6al kyl car banoyl and
bi s(Gi - 6al kyl )carbanoyl. In a further particular class
of conpound of forrrul a (Ia) or (I b) (Ia) (I b) or a

. T o o o o -
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carbocyclic ring or heterocyclic ring wherein 1 ring

carbon atomis optionally replaced with N, Oor S and
wowkioghor7sng i s optionally substituted by one oPCTIGBE008/050549

substituent groups selected from halo, cyano, nitro,

hydr oxy, hal oG _6al koxy, hydroxyG . al kyl,

hydroxyCi _6al koxy, G - al koqpG - al kyl, G -eal koxyC

al koxy, am no, G -6al kyl am no, bi s(G - 6al kyl ) am,

am noCi . 6al kyl, (G -eal kyFj am noG -eal kyl, bis(G

- 6a| (ophp At RO @rm@l?d %MH% WA =68(dWERR-, may be prepared by the

G - 6al Kyl sul fonyl, al kyl sul f onyl amo,
seq@u@ata@ypg af ¢ gmmnndefélfklym}la@m& W%yﬁ(obpgéQW1th a
comga f)fgrrlfnmhl% Wﬁgrfg%wgf Jb}li( %@18% é}a{\(ﬂtﬁ g g?ﬁg lg. ﬁX) wherein
L'idd Eééﬁhg @aidpxlsﬁ&lafs khalmwsyl hﬁasﬁ ef[cU)’ ﬁrh&lé p@@eﬁctecdﬂ aduitehlassse such
of conpound of fornul alé
as sqship Ay dadg praRatasylugEeEpETIde | §1aﬁ flu“ﬁ rseldﬁnt seeh gs tptralyydrafuran or

N NimSb g8 ds. |1 nker group; 1Y is CHand Y2 is N Rl
“'is a group sel'ect ed fromnethyl, ethyl, isopropyl,
tert-butyl ~O¢ycl opropyl, cycl ntyl, cycl ohexyl,
R14§CH2CHZOH,[ CH2CH2OH, - OGH3, CH2CH2NFKXC»CH
vind, - CH2CLO) RHR - GO NHe, 'phéhyl,  4-f1 uor ophenyl
4- chl op0p 3, 5-di f| ugroopnenyl ,

R—12- (t r LEFuetqAeihyl ) phenydisS AN 2Nz

Xy 4- ( 2- hydrox%ethylan1no)pheﬁyw Ikklnidazol-z-yl,
2- (di met hyl’@8r banoy! ) pyri di n- 3¢ |
5- (adédmmsdunt @@f&ﬁfmymmy r\ivl%rﬁnz{ Xl = H@GR%Un nftryWe: prepared by the
pyridin- 2-y 5-fl uorop di n- 2-

reacgon pﬁzgqc(gpmqnd,qﬁ fgmpla (X‘ﬁﬁh »gth sgut?gle organometallic reagents of fomula

(XI)LII’l g?%ﬂ%/%é Qgﬁ 151 Op%i}’l{el g?‘%r%l grnea sultﬂlile SOIJGEAZ Where R®and R are

d1ffeisaite1¢dne1dmfay (bmp&ﬂﬂﬂé td\hsl@rténﬂndf.tﬂs kh@tn attht ﬁaesﬁtumd@fhe/kbnversmn
i s hydrogen; R18 is hydrogen; andRl

ofa P%mpguriﬂﬁ&rfe@@ﬂa XyEhY B el@%@ﬁll@%ﬂt@c&@éﬁlwﬁlﬁh %@meetalhc

rea gﬁtl'}%flfomﬂflé) anél ﬂfégqp%lnon 'wnkﬁ%ydr?arfon@t’atl?(% reagent of formula (XII) in a
cyc opropy cyclo CH cyctopr opy
subse@éﬁCHElNlVEZ CH( CH 3) CH2CH, - C(CH 3) 2CH20H,

- CH2C( CH3)2 - CH2C( CH3)2 - CH2CH2 OH,
- CH2CH2CHR - CH2CHF2, - iomve - CH2CH( OH) CF 3,
R MCH2CH2CN CN, - CH2CO\|I\/E

o) (nethyk kel opr epy==1 - ( ynethyl)cyclopropyl
R “phenyl t ylphenyl 4H8hlbrﬁ@henyl

oxand- (tr|$P r@nethyl)phenyl . Mudrophenyl
4- met hoxypheny! , dlflu%r6g? gnyl ,
C}QC}Q(pyrrolldln l-yl) |n1dazol 2-yl),

o X @z@dnypouzd I forimgiax@¥ o maly b8 -pyetparad)éeqra p,.cgmpbund of formula (XIV),

Whereﬂ&?h?l o%,vﬁ&%groh}pisfq L aF Islwgftﬁ)y 1I LS9 %Rie §((%2Me etC.) agld L'isa
leavRrpBREWY (sBXH a’éhzliallb t@sgl/ |mesypét'3 ZJletﬁ a gulﬂa‘bler dr@irﬁiméialyll: Yeagent (such as

6- met hoxypryrid r|d| I¥
the mrenig aeid B(@pr @ thg t orpmc§gt§r R%B()Q )2 ete.) in the presence of a suitable

d
eyt O APLARARY B LR R AL Yo B
Altetiativbly GhhethRY c@mectatd Eh@fp@dnﬁdmmlﬁg chrol€pd fipken, oxygen or sulphur
C cIobutyI cyclo entyl, tetrahydropyranyl or
atonba BRFPRHAC ofiforgnuly Fwa mwr'%emrﬁp%%@ frf”&ﬂ comropag of frmula (XIV>
(1) I ( I I
e ert ey ARcaat haloL oEl FeplSAP S Qe e, by reaction
with-tB¢ QqRER6 Ei?imel alndderl ogthoelpn tlﬂe\presn&bmmlwﬁlelt&SNuCRhs pstassium

carbpafl TG ROR R BLreRyt 1 e ol ohescy! |

- CH2CH2OH, CHQCHQCHQC%I - CH2CH2C( OH) (CHB) 2,

- CH2CH2CH20OCHF2, - CH2CH2OCH3, - CH2CH2NHC( O) CH3,
CH2C( O) NH2, -CH2C(O) NHMWe, - CH2CH2NHMe, phenyl,
-fiuorophenyl, 3-fluorophenyl, 4-fluorophenyl,
-quoro 4- nethylan1nopheny| 4-f| uoro- 2- et hyl phenyl ,

S ~

TN !



20

4-(trifiuoronethyl)phenyl, 4-fluorophenyl,
4- met hoxyphenyl , 3, 4-difl uorophenyl,
wo ai2av2épyrrol i din-1-yl),-CH PCT/GB2008/050549
2(imdazol -2-yl),|-methylimdazol -4-yl, oxazolyl-2-yl,
I soxazol yl - 3-yl, oxetan-3-yl, 1,1- dioxothiolan-3-yl,
5-met hyl i soxazol - 3-yl, -CH (5= et hyl pyrazol -4-yl),
| - met hyl pyrazol -4-yl, -CH2(I-nethyl pyrazol -4-yl),
5-net hyl pyrazin-2- yl, -CH2(2H-1,2,4-triazol -3-yl),

hoxypryri di n- 3- pyridin-2-yl, 5-
f[oﬁfopyrldln 2-yl, [TtLagol 2-yl,
"Rt hi adi azol - 5-yIN"aRd 1- nethylpyrazol 3-yl; R6 and
R\RZA ogether with £ @rbon atomto which they are
.Acbed forma gpyl, cycl obutyl, cycl opentyl,
RS ketréhydropyranyk pi peridyl ring; and when R3A is
hydogen, R3B is hydrdyen, methyl, ethyl,

hy dr @awﬁhmbk forgiurae@mwlgaw bd BonCRERATBME of RrmeVII),
R3A |s methyl, R3Bis In a further particular

wherdimb sisaf leaongp gtong (fm‘chfa@ haﬂm syl mpsyL(4SBJe. eB(QiNy ctsr) and R is a

g B rent ot ST uR0E o0rbmbllcieaal(Su T tag prgric acid

R’BEOHY, @ PhSBIr66it @stef RTFNORS! by |) in ﬂfe%ﬁlésenttes(ﬁmréﬁ[t%le metal catalyst
tert-butyl, cyclopropyl, CH2CH,

(such @-paipEORY ¢HES) 20 asmﬁ@@a@mmzas L4Hpepmodigatively where

R? Cg%_ell%uor gﬂﬁggnWE (%'ﬁ%%l rog%ﬁ ecB(XJgen gr Jull}%h%r QQ)Q?QXJ)mpound of

forn2d4 X0ansy Ye prepiryd ﬁnshnmachﬁptydnd of férhtita G CHyTetHeydipné iy leaving

fi hyl phe
groug) (pl;chj}(ﬁsgl E) tog?l}ﬂ Véﬁﬁxsﬁé\%%yﬁmwg)% Il?§j’ |react10n with the required amine,
alcoflol(dii 'tﬁlbpﬁrtﬂg‘g{e%éf }:)EF' %Yelbli]e 1%1;? ?ﬁ&%%ias&u&%%%ﬂ%%ﬂ Ylsuitable

hl or ophen or ophe
sdv&ﬁ&hﬂomnwAL&hwdnmmhammkm.3-chloro-4-nethy|aninopheny|,
| or o- 4- ethylanlnogﬁenyl,

ﬁﬁ or o- 4- ( 2- quorOj'tﬁ\t | am no) phenyl ,
Rraso- 4- (2- hydr ox ¥ am no) phenyl ,

or o- 4—eyeanophe 4 cyanophenyl ,
R02 d|quorophenyI(7 dlfluorophenyl

'l uor ophengl @lfluorophenyl
@ 5xdi f | uor ophenyl , OZ(methylphenyl
t %(fuﬂgn?[llg S I §lmay ¢ ;l)répared from a compound of formula (XIX),

Whe?en{ QI? ﬁ%ﬂ@é’\hﬁ@g&@fﬂ@dchﬁy hildi 1osy3; ﬁfllesyl -SMe, -S(O):Me etc.), with a
5- (di met hyl car banoyl ) py i di n-2°

suitaplq @‘lgﬁmqgmt@lﬁ@trmpt}tﬁwc@zeé|thez;b(ypn1¥ acid R”B(OH), or the boronic ester

R BéDl%} %'(t)cﬁg %3%{6} ﬁr)ége%ég f a s1¥ Lable%(l ﬂagéa?a[lf}st)@u’ch RY E)ﬁlﬂ'{dﬂm% of !:Opper) ina
suitabla®ivent tlvhas OL4~&10)dme A,lt’éfrﬂtmﬂy hﬂietd’ﬂk?amlne&s ¥ the pyrimidine ring

2, 4-di met hyl t hi azol -5-yl and
throwghyg pIPRET, 0y 2en; Sahnharz%ipmza ganapornd o§ (Qpe Xy IhR magype prepared
I

oS e gL ORI M08 D 80 o s,
-SMhy-$( O pdfe; ctandyRELetion Wismlthe g@mimd asigy elophd ek doolad thia pasence of

a su@aep g%’ﬁtsg}%hhe}/s ;@_&6%5{?361&116 p)%yslult@iéd O%Néﬁélh as N,N-

dnna @ghﬁhgﬁQOH - C(CH3) 2CH2OH, - CH2CH2OH, - CH2CH2CH2OH,
3, -CH2CHF2, -CH2CH2F, -CH2CH2O , - CH2CH2CN,
C}Q(l hydr oxycycl opr opyl ),
1- (hydr oxynet hyl ) cycl opropyl, (1R)-2-hydroxy-
1-met hyl ethyl, (1S)-2-hydroxy-1-nethylethyl, phenyl,
4- et hyl phenyl , 4-chl orophenyl, 4-nethoxyphenyl,
3, 4-di fl uorophenyl, -CH2CH2(pyrrolidin-I-yl), -
2(imdazol-2-yl), |-nethylimdazol-4-yl,
oxazol yl -2-yl, isoxazolyl-3-yl, oxetan-3-yl,
5-met hyl i soxazol - 3-yl, 1-nethyl pyrazol -4-yl,
5-nethy|pyrazin-2 yI 6- nethoxypryridin 3-yl,
thiazol yI I,2 thladlazol 5-yl and

1 ~ [——. - a1 LT T



1l is CHand Y2 is N, RLis a group selected from
met hyl, ethyl, isopropyl, tert-butyl, cyclopropyl,
wa@ywbopest yl , cycl ohexyl, -CH2CH2OH, - CH2CH2 CHXAGB2008/050549
- CH2CH2C( OH) (CH3) 2, - CH2CH2CH2OCHF2, - CH2CH2QOCHS,
- CH2CH2NHC( O) CH3, - CH2C(O) NH2, - CH2C( O) NHMWE,
- CH2CH2NHMe, phenyl, 2-fiuasgphenyl, 3-fluorophenyl,
4-fiuorophenyl, 2-fluoro-4-nethylam nophenyl,
4-fiuoro-2-net hyl phenyl, 5-fiuoro-2-nethyl phenyl,
efi uoro-4-(2-hydr goget hyl am no) phenyl
é hﬂ%fluoronethoxy)ph nyl, 4-carbanoyl - 2-chl or ophenyl
cHtor ophenyl, 2-cHl oRophenyl ,
~hl or o- 4- |uor8 |, 3-chl oro-4-nethyl am nophenyl ,
Ndhloro 4- et hyl ar henyl ,
3- cHIoro 4-( 2- fluoroethylan1no)phenyl
8P8hl or o- 4- ( 2- hydr d%§'&t hyl ami no) pheny! ,
2- aht houftd ©F eami Eﬂ!)@k) mgy BY PRAABE Mon a compound of formula (XXI),
2, 4-di f1 uor ophenyl , f I uor opheny
WhCElI@LdleE“ lgotinp penp |(suc1; a&h@]lpf fosidy mgﬁémSMe -S(O);Me etc.), with a

su1ta%’le orghlgc}nyﬁglﬂ Fea%%ﬁlt I{E\%Z(\I%l(a}s rﬂ%é ﬂ)ol%?fhg g‘éml'ﬁdB)(@ﬁ? n(yr the boronic ester
s R BGDRE -etty)jthPfey@bmﬁlcaﬂf m@)@b&mﬁbtal dathliani(d@i ak p24adium or copper) in a

5-di net hyl i soxazol
Sultai)le( il v ﬁif%(l@ér kéaﬁ@yngep@xqemaﬁy@y yyhere R” connects to the pyrimidine ring
thro‘?gk% th?i%g%%/ lc()) ng%%ﬁlf‘%}’l g%zl %t 91' e{"cqn%p&ﬁhd of formula (XX) may be prepared
froni a ¢canpdundrod Iﬁmrhl)hi QXXI)5WH®IE{EI Ih?yﬂS pYeax grduy(such as halo, tosyl, mesyl,

'SMS’- %Kgg%eph%/ b %]&g:%:?{?p Wlé’l t}‘q: %ul dlg} Q]Ifngqey algo@ﬁ or ﬂngl in tﬁ/e presence of

10 a suftehﬂ@ge%'e sgchYalts’ ﬁasg’ﬁhhéﬁlrﬁéﬂa%zlﬁla shit¥ble solvent such as N, N-
5- dlnethylthlazol 2-yl, 2,4-di met hylthiazol-5-yl,

dnn@hﬂﬁvhyhndes 4-t hi adi azol - 2- yl, terahydrofuran-3- yI
d terahydropyran-4-yl; R2 ismherein Al and A2 are

R17 is hydrogeE; R18 is hydrogen; and R19 is is
rdgen, cyano or rbup sel ected from net hyl,

R nyl, propyt, i rRRL [, i-butyl, t-butyl,

cygl opropyl , cyclo ut |, -CH2(cycl opropyl),

- NVe2, - CHUCHN3YBH2OH, - C(CH 3) 2CH2OH,

0GH2C( CH3) 20H, CHQ@@ﬁHB)ZCHQOH - CH2CH2OH,

Cl_QCHZCHZQO/éIf for%;%gk CH2 18 adp&%ég%g ( é&%qo’syl mesyl

ete.); (e GODMparkd by Qﬁ@fé@tﬁm J)f'a( ha %derﬁ’llﬁ[ac(l?@tﬂ) widig (:oﬂnpound of
“hydr oxy cyclo rop , roxymet hyl ) cycl opropyl ,

15 fom(uiﬂX)gHnyptlgn@l int pm%ng@ h 4 suifabB)bage such as trlethylamme ina

hen 4- et hyl phenyl ,
Sun%yc%ﬁ(¥%8ﬁgﬁ§PykﬁﬁT¥my |uof%ﬁ%thyl)phenyl,
4-f 1 uorophenyl, 4- nethoxyphenyl[ 4-di f| uor ophenyl ,
iLm

NC

C}QC}Q(pyrrolldln [-yl),-CH 2( azol -2-yl),
ol - nethyllnlgaz | -4-yl, oxazoly] - -yR, i soxazol yl -3-yl,
[ xet an- 3- yIRNE - dloxothlola e,
methyllsh§ §#< -yl, - CH2(RY, gylpyrazol 4-yl),

MMP nethylpyrazol -yl, -CH2( | -ne hyl pyrazol - 4-yl),
met hyl pyrazf®22-"yl, -CH2(2H 1,2, 4-triazol -3-yl ).
6- meiwhbyy @pyﬂebldteﬂ tBaty:i cop6urdi @f ﬂm}ﬁhla G¢XI1) may be transformed into
fluoropyridin-2-yl, thiazol-2-y
anotherpcampayng i 591@1111% XIky tfclwéqmnmfr ay gxidatiqn, alkyatigrgreductive
et ey are
20 amnﬁ?wh%% c}:ﬂﬁ%rrl\frgt%cpacbtygg 8%%%%8%% 1% &%11‘[%&‘[&1%

attac cycl opentyl,

tetAr emiyphimny)f ﬁcnyiula)(ﬂvmlvﬂmrmdy] 1sra mgvmglgcbupf(emch%malos tosyl mesyl
hydr og neth
eto)hé@y 3391??@%% ytﬁ? %Qar WIV) vth ggappound of

R3 is nethyl, R3 is nethyl In a further particul ar

cl ass of conpound of formula (1A), (1B) or (IQor a
pharmaceutically acceptable salt thereof; X is a
-S(O) 2CR6R7- | inker group; 5 1Y is CH and Y2 is N Rl
s a group selected fron1nethy| ethyl |sopropyl

N a ~ IS N IS N ~N WS SN IS AN IS o~



R6 and R7 together with the carbon atomto which they
are attached forma cyclopropyl, cyclobutyl,
wa@ywbopest yl , tetrahydropyranyl or piperidyl rPemGBawd/050549
when R3A is hydrogen, R3B is hydrogen, nethyl or
ethyl; or when R3A is nethyl, R3Bis nethyl. In a
further particular class of-sgonpound of formula (1A,
(IB) or (1Q (IA) (I1B) (1C or a pharmaceutically
acceptable salt thereof; o Xis a -S(0 2CR6R7- |inker
fomﬁﬂ@@@(llﬂ)\éph@néﬂsl if rﬂl‘i’e ﬁ@sdn@e bF a Riitabf Bas@5RURs $@RALRShe in a
from net hyl , Ny cycl opropyl, -CH2CH2CH2CH, Pphenyl,
Suﬁ4ﬂ¢$ﬁﬁm©§ﬁ@m§mf 3limphiHoprewide. 4-fi uor ophenyl
2-chl orophenyl , 2-net hyl phenyl , O5-fiuoropyridin-2-y|,
pyridin-2-yl, thiazol-2-y| and 4qnet hyl t hi azol -2-yl; 5
R2 i swherein Al and A2 are CH; ‘R%i s hydrogen; R18 is
[0 ydr ogen; R} 19 IS—agr our? ected from nethyl,
hyl , cl opriopy!, cycl obytyl CH( CH3) CH2OH,
N- (ﬁ-QCHZ%—[, )\B%ZCHZQ—L . CHF)Z\R CH2CH2F,
ooaCH2CH2 R, (JXR), 2- hydr oxy- 1% nitdvyl et hyI (| S) - 2-
hydr oxy- 1- met hy Ieth CH2( i dazol -
oX éﬁz@wpouz pf fow&é@owwm@ yis & lqm@ grwwlualz a bajo.ytpsyl, mesyl

etc. )Sdn 4f§%éh r g ?{ 4 Flktyg%\%ﬁﬁ &né%yel %I%Eﬁﬁd by the rﬁactllg])n ofa

compallrbimf fattmuta (XX\M) Ivﬂﬁll 4 dveypomne oﬁfdrﬁmhae(d(XIOI) mpaonally in the presence

cycl opropyl , cyclobutyl, cyclopenty
of a@@f%bfmgﬁa? Sty e hyanpneia s by ﬁﬂgentéﬂ%h PSR- hydformamide.
hydrogen, R3B is hydrogen, nmetby| or ethyl; or when
R3A is nmethyl, R3B is nethyl. in a further particul ar
ocl ass of co

ound of formla ( R(IB) or (1C) or a
harnaceuﬁ Yy acceptabl e nthereof; X is a
vl

C»ZCR@ 7 Linker group; .4dY ng}iand Y2 is N RLis
“m% groupRs eltel from met J1, cycl opropyl,
CH2CH2 OH ﬁhenyl 2- fluoropﬁenyl 3-fl uorophenyl ,
4- 1A shRRhe Y fom&iacﬁb{\‘l’lflgpxk}ﬁéﬂﬂn, L'Zs ar@éabﬁigpg%@wdsuch as halo, tosyl,
5-fiuoropyridin-2 ridin-2-yl, thiazol-2-yl and

mesyl-qig ), iyt b mmﬂrectbyythe rwtlp@,\wﬁ@ eempoyil ofiernnga V@—Wlth a
7 9
com ?@&p&fifgﬁ%( )o%tljoﬁ?lfli nrﬁég i)ﬁegi?ﬂ?:e O?CS%IB&HZ%C bel[sg stich as
trictieylemmieuh ylsuitabTdKdDr) QikhQH, N A@Iﬁl@ﬂ'@%kmarﬁlda CH2 CH2CH,
- CH2CHF2, - CH2CH2F, - CH2CH2CN,
(IR)-2- hydr oxy- | - net hyl et hyl ,{HS) - 2-
oQydroxy-1 n@thylethyl, C}Q(|E@ -2-yl),
[ azol yl g2- Ml , 1 sexazekyl - nethylpyrazol 4-yl,
N5-fret hyl py iin 2-yl, thiazolr and
oy, 2, 4-thi g251-5-yl; R6 an ﬁ%ﬁfogether with the
car bon at opx#iyo whi ch they araxaMtached forma
cyclopropyl cyclobu cycl openty

t et EHYRMIBAPE Al B’é‘PTe&% #S.arl@aVl%&%r% Enickanhalg, tosyl,
I n
mesﬂeé% Rslgg.@%d%%@ sySf aPhdl, at%?}gct MSFRAS®) M otc.). may
be pmpamddn@sth(areadlmpmfrwhonmouad oﬁfdnmuhlt (XoaVf wabrpompdsnd of formula

| ect ed f f t | .. )
OO GTsBaN 1 POsEpE ST GE SEstomdr b foming, yipptable solven

suchASRE ML difktHyl@rrhAMRRt i on there is provided a conpound,
or a conbi nati on of conpounds sel ected from any one

of 3-Ethyl- 1-[4-[4- [(3 9S)- t hyl nor phol i n- 4-yl ]
[ 6-(1 neth yl sul fonyl cycl opr pyri m din- 2-
;lsphe rea 3-nethyl - 4- [(3
HS) 3- net I r phol i n- 4- ylf
(XxWB- (1- ne Ifonylcyclomr hpyr|n1d|n 2-
yl'] phenyl dad

a, XX)
3- Cyclopropyf I-[4-[4-[(38)-3-nethy|nDrphoIin-4-y|]-6-
(1 met hyl sul f onyl cycl opropyl)
pyrimdin-2-yl]phenyl]Jurea, 1-[4- [4- [(3
S) - 3- et hyl nor phol i n-4-yl ]
-6 (1 nethylsulfonylcyclopropyl)pyrln1d|n 2-

o o A



yl ] phenyl ] -3-propan-2-yl-urea, 1-[4- [4- [(3

S) - 3- net hyl nor phol i n-4-yl]-6-(1-nmet hyl sul fonyl cycl opro
w@ioppy17sm di n- 2- yl ] phenyl ] - 3-propyl -urea, 1-PAF/GB2008/050549

[(3

S) - 3- et hyl nor phol i n-4-yl]-6-(1-nethyl sul fonyl cycl opro

pyl ) pyrimdin-2- yl]phenyl]:53-(2-nethyl propyl )urea,

3-(cycl opropyl nethyl)-1-[4-[4- [(3

S) - 3- et hyl nor phol i n-4-yl]-6-(1-

metAhydnsptuh @Y ksl DY T gh R dﬁl}ﬁ(ﬁﬁ(&h] MR, tosyl

3-(I- ﬁ@%{oxypropan HRML -[4-[4-] 3§?g§&net yl norp hol -
mesylrpte}) @/nCHLGS(aI PEIE/SrouD fwa@%%%dm pyegyl, -SMe, S(O)zMe etc.), may

be pﬁe\bfrfﬁ]b[y iﬂ? Iieggtg%rp(gte n%tn# Sﬁ@?{) ﬁ #g%afrg{)g\??iﬁ é%/ hlz? E:gmgowuxlld)of formula

(XXmB) htlosnilly Dyt gestmieod E)é{ll)idilﬂé ba¥e digh - tﬁhﬂhyﬁﬁﬁﬂé Inl ®idtable solvent
4-fl uorophenyl)-1-[4-[4-[(3S)-3-net hyl nor pholin-4-y
5 Sudﬁ¥iﬁﬁk¢ﬁﬁi @Pgﬁmﬁﬁﬁylcyclopropyl)
pyr|n1d|n 2-yl ] phenyl ] urea,
3-(3,4-difluorophenyl)-I-[4-]4- S) 3- net hyl nor phol i n
-4-yl]-6- (Inethylsulfonylcyclop g y1
[ ggrlnldln phenytTurea, E

33- met hyl rgholln 4-yl] -G ( qn\bylsulfonylcyclopro
Ypyrim di nM

“mﬁl]phenyl] SX%MﬂnEthylphenyl)ur@ﬁ)s (4- chl or ophenyl ) -
1- idwill $e abprcrled3marh RhipeuRN ok itmAdy ! kll@)‘ frhy be transformed into
met hyl sul f onyl cycl opropyl ) pyri m di n- 2- yI]p eny ur ea,

anotBer( mmm:tundw rihlemylh)@(lﬂl} hy [techip{s) s@hnast dritlatmplatkylation reductive

| f |
am1%@%9p ﬁ,}cdleg?l %‘[ﬁ(ﬁ é’cﬁ)g %g ogesk%r? n tl[le l1tefa(tlge
10 S) AScd?ﬁﬁdﬂlYlgféﬁfcghmhd @eW)yxlvﬂler@m(Limtdayingtglresw{laml 1R, @osyl,
N

I
mesgflqttpﬁ Iﬁ ls:-}iwlwrﬁyp (quclpaphado.gpsyd-pesyli-eile, $(PgMe etc.), may
be pg‘)pa%angreﬁé e%tno ofya gon}p]o Fl? oggo?’Tu[a((g(XIX) with a compound of formula

(Xxmﬁ) dsptio@uﬂlf ﬁi’t}db pye@émaroﬁ p)shllmvds baxk dith &-tyikfhpheatiyd inur @dtable solvent
droxy- 2, 2-di net hyl propyl)-1-[4-[4-[(3S)-3-nethy
SuCh %‘d\l éfr%me Hw. Ognl?m@leu i 0
met hyl sul f onyl cycl opropyl ) pyri ppdi n-2-yl ] phenyl ] ur ea,
3-(2-cyanoethyl)-1-[4-[4-[(39)[ jlpe hyl nor phol i n-4-yl ]
- 6- (Inethyls i fonyl cycl opropyl )N"R’®
[0 yrlmdlnR J phenyTTuTea, v [4- [(3
533- met) ;pnolln 4-yl ] 1G- ‘n@ghylsulfbnylcyclopro
Hpﬁ?)pyrlﬁa -2t yI]phenyI] dyrrolidin-
15 (xxnjh yI ethyl)ur@a) i 1-[4- [?BGV)

mt#gnﬁf(gmo &\411?/ leherenH: 105 at IQ |1rsfé'I !g;o%B Suc gglo tosyl,

| 3 _gRMel
mesyl e](tgh%%%)s(y 1&2&1@ %Dﬁ}ﬁ (sﬁJEMQ{@alg[tBé/ﬂ e 3& )gmsé %rségt yleme)tf)andR

is a Mpgqm_qt.aﬂl}m;écy(l grﬁélprsmg B{: pmpyteé@| thpreaphydn) of a compound of
forrrgxye{ )Bfgé/gltgxz ollﬁjﬁﬁﬁ%/ C{/ %‘)r ﬁta O( I I) Ppt[l%aﬂlx 11T hgg)resgnce ({f a suitable

20 basel suoli ph@lcthyddniyik jrr ﬁs1(1’table25@lvent such as N,N-dimethylformamide.
thylsulfonylcyclopropyl)pyrlnldln 2-yl ] phenyl ] urea,
1-14- [4- [(3 Q;ng
S) 3- nethylnqrpholln-4-yl]-6 ( N shyl sul f onyl cycl opro
yl) pyri nkdi d- 2- yl4phenyl ] - xetan 3-yl)urea, 1-[4-
}14; [(3 )
)< 3- mee thzol in-4-yl | )rhafhy|su|fony| cycl opro
(Xx'k')yl ) pyri mdi®od- O (xvi
yI]phenyI]-3-(I-nethyIpyrazol-3-y|)urea, 25 1-[4- [4-
[(3
S) - 3- et hyl nor phol i n-4-yl]-6-(1-nethyl sul fonyl cycl opro
yl)pyri mdin-2-
| ] phenyl ]-3-(I,
cyanonet hyl ) -
Inethylsulfo

2, 4-thi adi azol -5-yl ) urea,
[4-[4-[(3S)-3-nethyl norpholin-4-yl]-

Y
y
3- | -

6 nylcyclopropyl)

I
]
(
(

r /7 o~



| -[4-[4-(I|-cycl opropyl sul fonyl cycl opropyl )-6-[(3S)-3-m
et hyl nor phol i n-4-yl ] pyrimdin-2- yl]phenyl]

WO 30008011ydr oxy- 2, 2- di met hyl propyl ) urea, PCT/GB2008/050549
3-(2-cyanoethyl )-1-[4-[4-(1-cycl opropyl sul fonyl cycl opr
opyl ) -6-[(3S) - 3- net hyl nor phol i n- 4-
yl ] pyri mdin-2-yl]phenyl]ureaa,
| -[4-[4-(l-cycl opropyl sul fonyl cycl opropyl)-6-[(3S)-3-m
et hyl nmor phol i n-4-yl ] pyri m di n- 2-
y| lpbsiyd uhd 3f Cctnidyd (Xalh) GhvRerein L' is a leaving group ﬁsuch as halo, tosyl,

Ieth urea, | -[4-[4- (I cycl opropyl sulfo cl op rop
mesyl e B 55 23 indgbip b b rla- gy §Me. B(OMe cle.), may

be p?/ _g%al%l_a[ ) % re%ctgcrﬂo(%‘r ag%)t rﬂofulflél] ony r@yc%/ @%?%Ié WI&P%Q%#%%@?L é’_f rfﬁmula

(XX@MﬁUﬂtﬂiﬂﬁ]ﬂ)ﬁﬁi th@ pfesytlckRY kistitablebae such as tricthylamine in a suitable solvent
henyl1 (2- hydr oxy- 2- net hyl propyl ) ur ea,
suchq &S[MN['(hmF Y&fyen%fmdépw sul f onyl cycl opropyl )-6-[(3S)-3-m
et hyl nor phol i n-4-yl ] pyri m di n-2-
yI]phenyI] 3-[1-(hydroxyneth }bflopropyl]urea,
[ 2{[4 [ 4- (I myclopropylsulfony *opropyl )-6-[(3S)-3-m

y| mor B - 4-yrTpyTi m d
HyI phenyl 3)(qxetan 3-yl)ur )\
xxin- [ 4-[ 4 cFopr opyl sul f 8yl £y opr opyl ) - 6- (3S) - 3- m
ethylnnrph81¥ -4-yl ]l pyri mdi n29 yl]phenyl]-3-(l

R OO bmiitc et S BB R e o
mesgitdiy) Mﬂﬂpzmslallmvﬂng/grbpy(slunh di ml@-tosyl, mesyl, -SMe, S(O)zMe etc.), may

be p{e_p]fn%gwu fe@gt on 02f a4c0tnbp|0%91£1 %117. Polrt_n?llay(lx))&ﬁ) w1tﬁ a compound of formula

(XX@II gpt%ﬁlhiy e gﬁ@éﬂc@ of a)éhl]tabq’e bake TREHWA tBiihl RRYACHC] QREBIe solvent
yrim din- ] phenyl ] ur ea,

SudB%éYh&$nEﬂbﬂbﬁﬂmp@BS) 3- et hyl nor phol i n-4-yl]-6-(I-
hyl sul fonyl cycl opentyl ) pyri mdin-2- yl]phenyl]urea,
o3-cyclopropyl-1-[4- [4- [(3
)-3-nethybn0rpholln 4-yl] - o>NTR?
*hyl | cyetopentyl R 'gidin-z-yl]phenyl]urea,
HI-[4 [ 4- [ 3%) - 3-net hyl nor phdl i n-4-yl]-6-(1-methylsulfo
Xy | cycl 6pent y¥') pyri mi di n- 227 N L

yI]phenyI¢D®>propan 2-yl - ure&

4 -~ 347Ef r phal i n-.4- -B-

3 G ﬁ?@“ﬁ%‘ ot kcir[nug ik ht%%n} AR ERLPAAY b ek i a
compyuridofdormida YXYHTD)EWWd taduetdon such as hydrogenation with hydrogen gas and a
suitqﬁef ngtteg%:jhrgg Ve h){fiélﬁm s bl (?%%)Ll}tgblrergglg)e/rlltrgggh elrl]soeltilannoél1r y

pyrimdin-2- yl]phenyl]urea

E- | - hydr oxy- 2- met hyl]- propan-2-yl)-1-[4-[4-[(3S) - 3- net

rpholin 4-yl ] -6 R'met hyl sul f onyl cycl opentyl)
R m dim=22yl | N ur ea,

B- ﬁ\z di met hyl anhnokt Byl,) - | - [ 4- [ 4- [ (3S) - 3- met hyl nor phol
NCTTN=2R'y1 |- 6- (I met hyl Sul fonyl cycl opent yl )

gwmlnldln 2- yI]phen@I]urea

| -[ 4 r phghy 6- neth fo
nyIAc Ju(i% nﬁlﬁ%(ﬁf&’rﬁ%ﬁ%ﬁ %{] plﬁ - é’gaﬁ’r aﬁ?e e
combodirfh-df‘fo{tﬁﬁ@ngﬂmﬁB}thﬁ@l@fﬁb Q}1ﬁh[1f04=-e)d1d1p1@ f(ddnﬁ‘ﬁhfﬁd/tbsidlbﬁ@a
cycl opentyl) yr|n1d|n 2-

“ﬂﬁ@ %%@ﬁ?ﬂF ES@ZWW%FWVWS BHy1 ) ur ea, 3- (3- hydr oxypropyl ) -
I-[4 [4-](3S)-3-net hyl norpholin-4-yl]-6-(lmethylsul fon
yl cycl opentyl) pyrimdin-2-yl]phenyl]urea,

[ -14-14-[(3S)-3-net hyl norpholin-4-yl]-6-(1-nmethylsulfo
nyl cycl opentyl) pyri m di n- 2-

yl ] phenyl]-3-[4-(trifluoronethyl)phenyl]urea, 5

| -[4-[4-[(3S)-3-net hyl norpholin-4-yl]-6-(1-methylsulfo
nyl cycl opentyl ) pyri m di n- 2-

yl ] phenyl ] -3-pyridi n-2-yl -urea,

| -[4-[4-[(3S)-3-net hyl norpholin-4-yl]-6-(1-methylsulfo
nylcyclopentyl)pyr|n1d|n 2-



3- (I Himdazol -2-yl methyl)-1-[4-[4-[(3S)-3-nethyl nor ph
olin-4-yl]-6-(lnmethyl sul fonyl cycl obutyl)
W@ dsn- 2- yl | phenyl Jurea, 3-cycl obutyl - 1-[ 4P¢HGBR{08/050549
S) - 3- et hyl norpholin-4-yl]-6-(1-pyridin-4- io
yl sul fonyl cycl opropyl ) pyri m di n-2-yl ] phenyl ] ur ea,
1-14- [4- [(3 -55-
S) - 3- net hyl nor phol i n-4-yl]-6-(1-pyridin-4-ylsul fonyl cy
cl opropyl ) pyrim din-2- yl]phenyl]-3-pyridin-2-yl-urea,
15[4- [4- [(3 0
E) nethylnorphol( ;E-yl] 6- (1- pyridin-4-yl sul fonyl cy
‘opyl ) pyri m dj n&
\]pheﬁVTTTTF(Z- propyl)urea, i 1-[4- [4- [(3
)J@ met hy! mor phql A 1A=y ] - 6-(1-pyridin-4-ylsul fonylcy
NC cNod?opyI)pyr|n1 n-2- yI]phenyI] 3- propan-2-yl -urea,
Gviat hyl - 1- [4 [4- 3
S) -3 1
yl éAu‘f(% oély cyc opr op I )W%le}nﬁ (F}]gp%ve’nyﬁ perepared from
compBerdt ¢l fomitukly (CawiInpiet fyittjonl Wi[tlﬂ@l{gﬁﬁ(ﬁtﬁ&ﬁ)hc Jeagehia Y Knound (XII).
in-4-yl]-6-(l-pyridin-4- 20
Isquag? yclopropyl)pyr Ndi n- 2-yl ] phenyl Jurea,
(m) (2-h jﬁyethyl)-l [4-] 3S) - 3- et hyl nor phol i n-4-y
I']-6-4l - yrldLn;4=> RALA
R— Mlsulf Ncyclopropylzﬁyr|nﬂ§in-2-y|]pheny|]urea,
xinl- [ 4wc )‘I
S) - 3- ne&lenDrpholln 4BYR] - 6 (1 pyri di n-4-yl sul fonyl cy
clopropyl)pyr|n1d|n 2- yl]phenyl ]-3-propyl -urea, 25

3- ﬂ@éd?%éou'nd ot fdrfiruld BIB, 3vieRéin R ' XOf PHQCHR-, Aray! te-Refakeddffom a
compowll aidpsmely EXBpropy1cfpstiansugh ps edypgaprien with hadrogen gas and a
sultaé}e[_ -té}'lr%{% Su h( nz?oserallllaiiLum 0 yeﬁrlfon(sm(a suggs}l?le ?lr\]f_e _suF ?tlcl)ann)?[l

gbopropyl)pyrlnIdl

phenyl ] -3-[ 4- (tEIf yor onet hyl ) phenyl ] ur ea,
L R’hydr oxy- 2- met h{l -propan-2-yl ) -1 -[4-[ 4-[(3S) - 3- et
R nmor phol 1 n- 4- yI N | -pyridin-4- 30
| dul,f onyl cyclyp Mﬂipyrinidin-2-y|]pheny|]urea,
NC 35‘(3L-hydroxypropy|)xm) [4- [4- [(3
@yl 3- nethylnnrpholln 4-yl]1-6-(1-pyridin-4-
yl %UI;JH?MII%@ I&ﬁ{u@aoommy\wé%lqlwxl Hgﬂqeg@pyllnhy bEBrepalett from a

- 3- et hyl nor phol i n-4-yl ]
commmpyirqfcfpmula YXEXIN I:fydr},yﬂr@iy@s wpthofw exagpleodium Rydroxide in a suitable

3- | | - I ,
SOIV%“(,S@@T %%g} %,6'&% gtlhim 1;([ Zyr [a?g -yl)urea

SH-3- nethyInDrphoII 4 yl'l -6-( 1-pyridin-4-
I Ifonylcyclopro pyri m din-2- yI]phenyI]urea

*hyl -1-14-[4- 1( S)RS nmet hyl nor phol i n-4-yl]-6-(I-
RY n- 2-
Igylfonylcyclap k&gyrlnldln 2- yl]phenyl]urea
NCTINetlyl -3 - 4- % ) - 3- met hyl nor phol i n-4-yl] -6-(

&Xpr opan- 2- (ﬂm

| su 2= I
y % {Jﬂ%ﬁbg)égf (?ﬂhﬁy\{zlll glf{]%( 4¥I| ]Ill?ﬁelgy %n% S@preﬁared from a
compmrmipﬁrfeﬁmylh QXIX)dJyydeamﬁinmﬂomght)cpyﬁalmm deageits (XI) and (XII).
yl ] phenyl ] - 3- propan- 2-yl - urea,
RGRF cycl yI-I [4-]4- [(38[-§;nethylnnrpholln 4-yl]-6-(
xnl - Prop
ylsuh{on IcycLepLgpyI)py [ d|n 2-yl ] phenyl ] urea,
R—NB- cyclgp pyl - 1-[4- ﬁ- (/
xinS) - 3 uror phol i n- %- N=BL( 1- propan- 2-
yl sul f opyl cycl opropyl ) ByFi hdi n-2-yl']phenyl ] urea,
3-(2- hydroxyethyl)-l [4-]4- (38) 3- net hyl nor phol i n-4-y
[]-6-(I-propan-2-
yl sul fonyl cycl opropyl ) pyri m di n-2-yl ] phenyl ] urea,
3- (I - hydroxy- 2- nethyl propan-2-yl)-1-[4-[4-[(3S)-3-net
hyInDrphoIIn 4 yI] (I propan-2-
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yl ] phenyl] -1-propyl-urea,

| -[4-[4-[1-(4-fluorophenyl)sul fonyl cycl opropyl]-6-[(3S
w0 2@90et78y | nor phol i n-4-yl ] pyri m di n- 2- PCT/GB2008/050549

yl ] phenyl ] -3-(2- et hyl propyl ) urea,

| -[4-[4-[1-(4-fluorophenyl)sul fonyl cycl opropyl]-6-[(3S

) - 3- et hyl nor phol i n-4-yl ] pyssiem di n- 2-

yl ] phenyl ] - 3- ( 3- hydr oxypr opyl ) ur ea,
-[4-[4-[1-(4-fluorophenyl)sul fonyl cycl opropyl]-6-[(3S
) - BrWBLRYdpFRICRIR thit e RP LRYpImAy®din#oduced and subsequently converted

phenyl trifluoromethyl)phenyl]urea,
to arloﬂ%lfzt g[raup[ qf tbmmw% p@sybycquirtt sage t,ry b 6yprthesyd Jsimg mededs

t r phol i n-4-yl ] pyrimdin-2
knO%?? e%% tra%pyrldln 2-yl -urea,

- 4wl ¥bd dppfe@taﬁédatﬁﬁﬂfeh@iﬂlydf)tﬁdﬂfefrwﬁy |r1ﬁg clisypit@asl ih 1 dondDdunds of
) 3- et hyl norphol i n-4-yl ] pyrind
the grpyephingitjengngy b%@{mgmwlbgzsg}ndatdw rgatécasubstnutwn reactions or

gene!ra‘[%c/l1 P%oﬂ\len é’r?a!_l %ﬁ%&%}%’%{p&ﬂ#pg_xgt SREARY! ;)no? id &%@mgﬁﬁeﬂely

follqphjl@ ﬁ&qybdesébs ayamtiopedaboive Landas such are included in the process aspect of
the 151V%¥ GnO Ut lalﬁl@ W%Pééﬁoqfly ﬁllrﬁ a Slg'leI (];O%Q, rl‘[eC 1%1[001%rt?1€1y !
com}ébﬂrﬁﬁé loif f@rﬁiu'l‘a @ ¥ lt@ﬁ&?&’ hﬂoﬂ’faﬁ@shbs&lﬁltioﬂ réelc‘tlgﬂg)t‘)@e(f&l%eﬁibnal

fonyl cyclopropy )-6-[(3S)-3-net hyl morphol i n-4-"yl ] pyri
functipgidl igreup mbdifihatrons] Sl&hpya:crudnmar_@l-lybdlﬁpaa)ns include, for example

introlélilkécﬂéf;aéﬁlyé%t?ft}*e RN %ag} hé mf L aRnoph reactl[n(t Shictomof

subsﬁkdeﬁﬁeﬂkif]hné’n SQSdEEﬂithe’ﬂtﬁ’ BRPYLidMIdR%f substituents. The reagents and
| - 4- (1 -cycl opentyl sul fonyl cycl opropyl )-6-[(3S)-3-m
reacg@mycpw#qﬂq &01i such pyacp@yres sredyahl known in the chemical art. Particular

exat%ﬁ!é)ll%t% Qf_e Cy%%gp SeL%trs@F@ gec%y IR )}gﬁgderg ‘E(l)lLt Z%p\tgod_u[:‘r(l%p of a nitro group using

concS)lt-rﬁedirﬁttﬁy hetdr thb dltiodudiion diyrachl gtoip Rsing, [ fdipdi@mpld, an acyl halide
et hyl -urea

and L@w a[cni (Erehepalypisiiny Fréqﬂlqr&w Pedss Faisid fyrdis gaditipgp: the m

1ntr0%]{1?t¥(#1€nyé1"|]rh l E&Eyddr%q r%ﬁglgréﬁ YIH Iaerv&g{s:l acid (such as aluminium
trichllerjd®) pﬂde(rIF{I(egidl Cbpﬂsmgﬂdmdrﬁpmydl thg/ altodndpyl of-a6ra] (g8BEr@pm

Part%%l{]% )gaﬁ{%ﬁ %tl T%d1ﬁ§ﬁ1061§y§m§€el tgeﬂ:eélacu%q c[f A nitro group to an amino group

by f&&x@tﬂl‘pfe){ 641‘[9]%8 h#ir%gerfa‘ﬁﬁﬁ hathcd QB EXtal‘gst‘ (ﬂt(tl?eatment Wlth iron in the

met hyl for phol 'n-4-yl ] pyrimdin % F
preser]_c.emf bpgrochloua acild With featifg; oxidation of alkylthio to a ylsulfinyl or
pentyl sul f onyl cycl opropy”- -[(3
a]'kYISS}lﬁé‘ﬂ“ethylm)rphol|n 4-yl ] pyrimdin-2- yl]phenyl]
3imﬂlrﬁliow®@rec1ated that in some of the reactions mentioned herem 1t may be
-[4-14 -cycl opentyl sul fonyl cycl opropyl ) - 6- L 2
nece@@eﬁy }edp iPFRtactyny pgasithie@iroups in the compounds. The instances Where

prot%@tt][oﬁ fﬁé@(i sa@r Cl%eglté%t%lé %ngﬁa %ﬁ@e%%}t%f&%%%&'ﬁ%cﬁ@‘l fr(eégowg to those
skilled hyﬂhmartp@oﬂwenﬂdﬁ@t lp}qlwtinglgd(blrps 2nayie] pbe imydckolafide with standard
nhya‘oxy rgpan ?
pracficg (fox laluﬁtratwé%ﬁéﬁ t resny ?rsf%? %eygrwﬁ dbraangs $ynshspisglohn Wiley
and gfnt@’ h g@lr)rfﬁﬂs' by réaoYe{nltsOﬁ‘lEl'uHe gfdﬂl 23uch as amino, carboxy or hydroxy it may
phenyl | 3-hydr oxypr opy ?urea
be dbsqable[m-p(cbte@yhﬂ gpep indosud cﬁfdheyte(amrmpn@mphed Berfin3S) - 3- m

%ﬁllﬂéntﬁé ?%Ien[ %‘%{)T};\@ r gg{ln 3121151';110 (22{ 33;1951%}}1@8 group is, for example, an acyl
groug forekan l@%'aikaﬁo*ldgro%ucﬁ 63 acetyl an alkoxycarbonyl group, for example a
3- net hyl nor ph L

metf(qxwpzfrb@@rlmmejapmérwltqr utfoesmﬂlrlzqull gouppan qrplmdtixyicarbonyl

2-yl ] phenyl ] urea,

3-cyclobutyl-1-[4-[4-[(3S)-3-net hyl norpholin-4-yl]-6-]

| -] 2-
(trifluoromethyl)phenyl]sul fonyl cycl opropyl ] pyrim din-
2 yl]phenyl]urea,

I T Y T A 11 ~ r1 r o~
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| -[4-[4-(I|-ethyl sul fonyl cycl opropyl)-6-[(3S)-3-nethylm
or phol i n-4-yl ] pyrimdin-2-yl]phenyl]-
w@2p0pEst 2- vl - ur ea, PCT/GB2008/050549
3-cyclobutyl -1-[4-[4-(I-ethylsul fonyl cycl opropyl)-6-](
3S) - 3- net hyl nor phol i n-4-yl ] pyri m di n-
2-yl ] phenyl Jurea, | -[4-[4- (15t hyl sul fonyl cycl opropyl) -
6-[ (3S) - 3- net hyl nor phol i n-4-yl ] pyri m di n-2-yl ] phenyl] -
3- (2- hydroxyet hyl ) ur ea,
arod: [ el bl R RIbSUL Y 68 BO7IORULD, 6 LBl BniBsiyhen
or phol i n-4-yl I'pyrimdin-2-yl ] phenyl
deprgtectiomyaitdgians Zorrthe hly(pv.epqr@tlggtm%r wpsuregessarily vary with the choice of

protg’ctm‘é &?(‘))urf)gtTF{ss %r{] %ﬁlé[% 111 acy %’FIO uglz1 af énhé’ﬂé yi 8" alng)}/y ar%onyl

grouﬂ driay ratd?l gtdmpZna{SJ ﬂepdaﬁaybd ot %ﬂample by hydrolys1s with a suitable base such
]% ﬁﬁ ethylsulfonylc cl.opropyl) - (39) - 3-net hyl m
as aplisplb metal hyguoxisher foreyaple lighipmins ﬁg)qh}lm htydm Aligrnagively an acyl
6
gro shéh | nz(e%rt ﬂt%ﬁ#ﬂ&h&%@@ ﬂ ?%E g%{)\} _(1, rdr Qt'xsa@lpl%, thr@fm@lt with a
su1ta’ble( aided lllwirm‘lﬂxmd yulfwers, or phosphoric acid or trifluoroacetic acid and an

| - | sul fonyl cycl opr qpyl -6- 3 - 3- et

aryllget’[gﬂb‘{?qa}:po&yﬁ ég), sch aalatpeg%gj )%:ﬁarﬁ)ﬁyg grou € remove for

exan%pl@ 30)”%3% CONRHAPH ) YIc8@lyst such as pallad1um -on- carbon or by treatment with
(I-eth Isulfonylcyclopropyl) 6-[ (3S) - 3- net hyl m

a Lemspmmﬂ fqr-eziampl]e;lyomnﬁrd(tnﬂ@eryhc]e;tﬂt@)nysl suitable alternative protecting group

tri.fl uorone henyl ] ur ea :
for iy ATV MO SO TRV By S PP Bo) EUR il s ey
treatg{eﬁhwitg An %MWé {6 ENafple Yinldek@iinbpropylamine, or with hydrazine.
rralrn ur ea,

Ml[lmbl@lpf@?ﬁylgﬂpwaw adyeroapepipl - er pxagg)le.3nmeylrgrpwp, for
exa %8' h{iﬁé{l (llg)\zq Hn&éja(%t T%Ilazlregle@é%l%, g%rreécrag]lp_lel‘t_)e[r%(_)yl, or an

aryh[nét-h@ﬂgmp Hypt stanipdapérzy L Thp rdemte):a@n a@fdpitﬂislf@r the Wb@erprotecting

i din-2- yl]phenyl]urea, 3-neth [4
groupg wilf nﬁ@@mtbémrydﬁm by eheips a%mo esan&atoﬁaoTh% for gxapyplean acyl

gro@%b@%gﬁ ét'{ di IUPYJ)I] at” aqé}rllﬁlinépum]a}é Re/ ecngl%xiegpfrog Sx rstplg b%l}ydﬁolysw with
a suitahhe ldasylspghr asrandilkalﬁnyﬂa] lpbl"cbmyiﬂé lfoe@ganﬁ)le:lﬁdliwm at yddim [llﬁelromde

Alte t1 11 % aspar lg)ep %yl groupnmgtg lgg Irelnrl]ovded %oFrJ example by
gyan

hydrdgértioy @&W@atahyét)suéh as‘b'aﬁlétdl(lm Setdybsul fonyl cycl opr opy
? 6- nor phol i n-4-yl pyrim di n-2- yl]phenyl]urea, 3-(I

- hyrdyuatele protecting gyplqp&m agaghoxy gI_]_ouﬂMs [fqr, ¢jample, an esterifying group,
for eg\awr l Su'hxp%ty | C%fd 0 ;ﬁp \xeng]éma%e removed ?or example, by hydrolysis

with3r fade cidieds Rypdiam meed-iyd, or Forlcampte(d rerresulig sl f whih @368 1be
op roEyI) 6- nor phol i n-4-yl pyrimdin- 2-yl]phenyl]urea,
remgveglor gxgmplggshieasmeiionih @y@%ﬁ%wmplfaaweawé jppig-sucty ps

tr1ﬂ1§:l¥§ac?lig h&a,zor%ﬂ %ﬁﬂ){é 4 Bg‘hzef &%Yl{) WhEdh ri)ia)( B Mv%éyfgf QMple, by

hymbga@hoﬂevayiamﬂ?nsy&e&qhﬁpmonwmﬁeﬁbamrphol|n 4-yl pyrim
i diin- 2- phenyl ] ur ea,
3- (fhe R&twwngﬁf%% Ay Be rpmovedyatiany cpuYRBIGRY plagR ghs pyhasis using
com%BﬁQxPa){ kdenfi '[I?s"f?&@kh%\wn thJhE’Xﬁ Iﬁﬂcgl' 4 2- yl]phenyl]urea,
3-cycl oprogy yIsquonyIcycIopentyI) 6-
o Mgyl af thedinydrpydinies deﬁlnezl heydn]l piearoyk] anddbgse 3rapiohnded as a further

1-[4- . :
fea'utrﬁ!0?'ﬁp-erjr]é‘f6r]5'3t/1|°§'uIfonylcyclopentyl)-6-m)rpholin-4-y|pyrim

i din-2-yl]phenyl]urea, 3-(2-hydroxyethyl)- 1-[4-

[4-(1-met hyl sul fonyl cycl opentyl)-6-norpholin-4-yl pyrim

i din-2- yl]phenyl]urea,

3- (I -hydroxy-2-net hyl propan-2-yl)-1-[4-[4-(]-methylsu

fonyl cycl opentyl) - 6- nor phol i n- 4-

yl pyri m di n-2-yl ] phenyl ] urea,

3-(2-di met hyl am noet hyl )-1-[4-[4-(I-nethyl sul fonyl cycl

opentyl)-6-norpholin-4-ylpyrimdin- 2-yl]phenyl]urea,

==
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hydr oxypr opyl )urea, 1-[4-

[4-(21-cycl opropyl sul fonyl cycl opropyl ) - 6- nor phol i n- 4-vyl
W@ dsn- 2- yl | phenyl ] -3-(1- met hyl pyrazol - 4- p¢)/GBe@8/050549

3-cycl opropyl - 1-[ 4-

[ 4- (1-cycl opropyl sul fonyl cycl opentyl ) -6-nor phol i n-4-yl

pyrimdin-2- yl]phenyl]ureass-

| -[4-[4-(I|-cycl opropyl sul fonyl cycl opentyl)-6-norpholin

-4-yl pyrimdin-2-yl]phenyl]-3- nethylurea,
Ehdbg&QLA§m§§ cycl opropyl sul fonyl cycl opentyl)-6-norpholin

[pyrimdin-2-yl]phenyl]-3-(2- hydroxyethyl)urea
[1“3;1 e faflqwing gesppraopgyelused foongdseieche pleats b thg compesisiof the

presitﬁ 1?(\{6%&’1%)% ?%%;[@I%R%l %e&nﬁ%}/‘wl]s égs }(II3 rp{ﬁiasg Xr}fubr[ors as inhibitors in vitro of
the dctilydtidndof(HI3 k%b@ﬁg@&ﬁgpﬁﬂﬁ@ﬁ%' &Wiﬂs apeitors Jr8raer egirbliferation

-4-yl pyrim din-2-yl] phenyl]

of ngﬁ@rﬁuﬁ@@mﬁ%ss @;E@gcarcmoma cells.

@) - I8 vAA oy ghQet gyl sul fonyl cycl opent yl) - 6- mor phol i n
2AC T =

- enyl ]-3-(3- hydroxypropyl)urea,
3- e hopy opyd AlphhSereen technology (Gray ef al., Analytical B1ochemistry, 2003,

313 %ﬂ%&g %lp?!ée_otg ! Ciﬁ%‘lﬁlg ﬁb{h]o 52 gé‘rgg Cgogl%%hg(!ls) to 1nhng1t Bﬁosp la_ti)(l)ln %y
recohibidhnt thTdr.cycl opr opyl sul f onyl cycl obut yl ) - 6- nor phol i n-

4-yl pyrimdin-2-yl]phenyl]-3- nethylurea, 1-[4-
[ 44 @-twvh@lﬁmpw@mffmﬁwmmwsmg)anﬁnmqbmsmuns 1362 1o 2549 of

ol A bR 073 M5 R v d o in

HEKQ'%"BGH& Bs @e’swlﬂdﬂr@f‘vil&ﬁa%ﬁch et al., Journal of Biochemistry, 1999, 274, 4266-
rOXé 2- et hyl propan- 2-yl ) urea, 1-

427% 4que1H KaPdp Léﬁfyraggqsé mﬂ@%@éﬁ%@éﬂ% ﬁabée edk eowisrontingly
man%ftglflga Qﬂ ﬂbé Wi IJ szl le t% aﬁ&nﬂ%&%t&%adﬂw ﬁlebﬁ% gc% sSfodified

Eagl4 g(fdwmyﬁécbthDMEMt fmzﬁtycbgewlhmhud Wa) sl K @h]l!aldgﬁe Koy 4 P66-029)
yrimdin-2-y - drox%prop¥
contgm&gd Oo/p p%ypactqvat[eé fcrejral(cplf serum (FCS 1gma, oole Dorset UK, Catalogue

No. F¥&h. 0P, <1|0¥1h§4%59 (22 Cda]‘? 3. Byhe %?AJ &a%@»{ﬁﬂ@éngncm
ol in4-"yl Tpyrim pyridin
(G418 §ubfafed Ifvitrageml IapntminUKL(Ia‘tajngdech | l@ﬂB bP97) lﬁ)ll[o()vfﬁng expression in

the Iy%qlwﬂeraﬁ#@gé F?l?gl Ay 4H€;ep%ﬁ}ér5(l)trer1]ndvlfa{]s purified using the FLAG epitope tag

usmé's{aﬁdz[rﬂ})(n]lﬁgétﬁ)'nqaﬂl‘ﬁ@déUl fonyl cycl opropyl)-6-[(3
hyl nmor phol i n-4-yl ] pyri m di n- 2-

yI ]prmommulzdswqre @rquredlaﬁéﬂ Wéﬁﬁ%@@tuhlyhg ur[@M SO and diluted into

Wateé)a gﬁql[]f'HFﬁi)ﬂ g%? Bf gleﬁ))f néJ]: zjfso Clt%%rgr?g yAl)1quots[ & ul) of each

com%l)llrﬁb’dlhﬂbﬁ ward plhcr iidr W BXY @r&lﬁér) 3816711 low Volume (LV) white
4- (1-cycl opropyl sul fonyl cycl opropyl )-6-[(3
polyg)yi"@}e rpmtdﬂ Wirorep Baxb Dme)4 4y3Q pymixtigiofn i’@Omblnant purified mTOR

2-y t hyl | - 4-
enzygllecsé/)rrll% g);qgwiatqﬂ Ifa?tlfiﬁs n‘gsstrat% (B}/or‘u?lzjghx Lyg/ -Lys- A?a Asn-Gln-Val-Phe-

Leu: glgl %’hfel"l‘*ﬁ ﬁ]%’ Rfd;)-\r%lolp ﬁ(l) EQPVEP—M@J-%-@QMVM—%S- 1§NH2, Bachem UK
Ltd)yA]TB)(M) [I‘M)I and 2-bylfepyolutidrdicompriyihg Ak Cl pH7.4 buffer (50 mM), EGTA

(0. 1)(111\4) r?@f’ ﬁlﬁlsﬁf(bl?rb;lbgmqh (Z)henyl ) S)iulﬁ{ ?In ' n%ll\/B%Ldo I%%/aln]ganesé glﬁosnde (10

]nqu%%MFig%ﬁap%%Py%%?éa en?%kMGﬁ@Ony1cyclopropyl] 6-[(3S

) - Eonebhytlhthphwbduved ayﬂle]xwummgjllahc@respondmg to maximum enzyme
Y] pyrimdi ydr oxyet hyl ) ur ea,
actl‘flw[%g f&re[ared%zr s ﬁ@%@ 51%%@ EyRPIBido SyANfrob Wl gat
procﬂchﬁ ﬂﬁﬁﬁl}ﬂuﬁpﬁgm |cb1‘?'eﬁ>oﬂdhh§¥6 fumthﬁlbged enzyme were created by adding
] pyrimdin | pyrazol - 4-yl)urea,
3 cycl opropyl - 1- [5 [4 [
1- (4-fl uorophenyl)sul fonyl cycl opropyl]-6- [(3
S) - 3- net hyl nor phol i n- 4-
ylTpyrimdin-2-yl]pyridin-2-yl]urea,
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1-[5-[4-(1-cycl opropyl sul fonyl cycl opropyl )-6-[(3
S) - 3- net hyl nor phol i n-4-yl ] pyri mdi n-2-
W@ kdoppeizai di n- 2-yl ] - 3- met hyl ur ea, PCT/GB2008/050549

1-[5-[4-(1-cycl opropyl sul fonyl cycl opropyl)-6-[(3

S) - 3- et hyl nor phol i n-4-yl ] pyri m di n-2-

yl ] pyrimdin-2-yl]-3-(2-hydsoxyet hyl ) urea,

1-[5-[4-(1-cycl opropyl sul fonyl cycl opropyl)-6-[(3

S) - 3- net hyl nor phol i n-4-yl ] pyri m di n- 2-

EDTA {S?Mh R R § c&nf)éurﬂem%s@a’s's@z@lutﬂm)i e Bubated for 2 hours
3-(2-hydroxyethyl)-1-[5-[4-[|-[4-(2-hydroxyet hyl am no)
aiﬂpheﬁyﬂ?gmnﬁonylcyclopropyl] 6- [(3S)

the(a%técr hosl()sg?ﬁpdég Atl?%/ %'A(‘FI Sk 1% tYllo]f iUl OPEBleA (]SH mM),

bovﬂie @&nﬂlyadttﬁﬁmlalsk 1L ﬁlgML))a@mcﬂrameplym 4@utf613§b~[§1\4ryebﬁmmmg
| mor phol i n-4-" yl [ pyri i din ur ea,

70 56 diipgpt (I3 IMMDchzow @.n@hyéf KISt Tespoplopy dpyhlozue

No. é (?6]5[))( 3 )Adg’ha ﬁ]Srt)rﬁgn %;\ | §5 naor Fm(ﬁ Ero[tein fAf ac(cEpth lae,agx §2e()t0hn

Perky Euhéroamhbo@u@N@psmblB @nd 636)133R TedpytiveDy )Rt hided-ayl the
assa]$ gg%ﬂ%%%&;ﬂ tor aPQiut EEEPHS@E rqr}ye% ?e@;éjﬁgfg%yus therdsply| Tgiepgpnt
signé]??%y%lig %oh‘lg %@é}éﬁﬁﬁ@%yﬁ%ﬁggg l,n'n{]wére read using a Packard Envision

instrdmet hydr oxyet hyl )-1-[4-[4-[1-(2-hydroxyet hyl sul fonyl)

Cyﬂwf %ﬁ%ﬁ‘ g‘ﬁ’ éxleteﬁ B5PidR iaifomedyp s tepulf @bmTOR mediated
phos)phE)ﬂfle[tﬂ)n[ ruk %hb%b%ﬁﬁét@d Bﬁé't1ﬁ§"l|a{e9 ?%bﬁ&é/tﬁéﬂp hQBYihled Qril 3S

yrirm
Alpl;dS]cmhe rSmel])ta@ld(ﬂ d@onbeaﬂs édmszmonﬁplgot jvith élag, p70 S6 Kinase (T389) 1A5

o S S RS K B 512 o
laserl @X&l@l’lbﬁé@é%‘lmﬁ' th¥ld6xdor bead : acce tor bead complex Iiroduces a signal that

4-[4-T1-(2- hydroxyethylsulfo )cyclopro
can ye BLCHPH |Moryh@g ly ntha pyasrpgrof m PR kmase act1V1ty results in an assay

s1gn¥lI ]IQE\‘FZB{‘F en%%gﬁﬁpd%oxye@ﬁa e 1n 1 %%ry 1 réa/lc ren t% bsyrlejiu%d [(3S
) - ZTE®R Ieni}mw A i i o Bbr ylglwewtd:smrbdnpoﬁrd was expressed as an ICsg value.
yI']phenyl 3- hydr oxypropyl ) urea,

()(§ - (2- hydroxyet hyl sul fonyl ) cy

?/P‘% pyr#]usegi' g% % Emﬁl@r@i@@ étrlz'l Analytical Biochemistry, 2003,

3131 23F1424[54r td detérriiy the akiley biylestidofrpioyhdscty ahlobit phydphergidtiod By
rphol i n-4-yl rimdin-2-
r“”%#TﬁWEﬂa¥¥gg ?Ikklntdaﬁo?pg yl met hyl ) ur ea,
- [elidmlihal (Ambrnete T OR! &H&&ﬁm@ GUEAORG@ Rl due$134230 2549 of
nmet hyl nor phol i n-4-yl ] pyri mdi n-2

mTC)yR](EllvﬂéﬂyA]:CGSSIPn l\KOhy&HQS’@ wes ht}bl)y@}pte@smd@pytl Hlux@dagged fusion in
HEI%Z%?)?(%@?F%(&%?- %o?@(ﬂ}ér]? hzet?c’zl Yiousid bP ﬁ}/ocﬁe{n%{sg'g %l i74 4266-

427! TmyHEKQdB HLAGLta]gg&eﬂMij 83622899l waiet Iy lind &routinely
3-ethy 4-11-(5- quoropyrldln 3- I)sulfonylcyclo

ma1r§a1@g§, at] 3_7éC[V(1§3§ %@(})‘Elgmtq aﬁgnfglﬁgmqy 40-90% 1n Dulbecco's modified

k] b ]
oo AT DB . g U s 196029
contBinfr(g319Ps Bearahduvyilvamd }ﬁdml)allcal-féerum (FCS Sigma, Poole, Dorset UK Catalogue
No. %b%ﬁ&é: wllgél;lta%yg% k?lbenyCa]talggue No. 25830 %24) and 2 mg/ml Geneticin
(G4{2§lstﬁfatef QS rL1 d%w@ #ﬂ)% 30‘1'3 P—@Q yﬂdllo@n %éxg)resswn in

- et hy |n 4-y r|n1 I n-2- y p enyl ?
[ -[4-[4-(I- tert butylsulfonylcyclopropyl) 6-[(3S)-3-ne
t hyl nmor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl ] - 3-cycl opropyl ur ea,
| -[4-[4-(l-tert-butyl sul fonyl cycl opropyl)-6-[(3S)-3-ne
t hyl mor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl]-3-cycl obutylurea,|-[4-[4-(l-tert-butylsulfo
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yl ] pyri mdin-2-yl]phenyl]-3-(2-nethyl propyl )urea,l|-[4-
[4-[1-(3,5-difluorophenyl)sul fonyl cycl opropyl]-6-[(3S)

wo 30011yl mor phol i n- 4- PCT/GB2008/050549
yl ] pyri mdin-2-yl]phenyl]-3-propan-2-yl urea,
| -[4-[4-[1-(3,5-difluorophenyl)sul fonyl cycl opropyl] - 6-
[ (3S) - 3- et hyl nor phol i n-4- _g0-
yI]pyrinidin-2-y|]pheny|]-3-ethy|urea, 5

-[4-14-[1-(3,5-difluorophenyl)sul fonyl cycl opropyl ] - 6-
the ﬂlﬁt%l%)ahgn KDY Bl ﬁﬁ@'e‘xﬁregsed protem was purified using the FLAG epitope tag

yl]pyrimdin-2- yI]phenyI] 3-(2-di net hyl am noet hyl ) urea
usmg standard purification techniques.

[ ( géit[ nlr?é)yn%c?ﬁ Werg Bﬁelgﬁ edogqﬁ %M)S%och(fsgmﬁoﬁél 1%' JSMSQPXMJ dlputed in into

watdeME(D | Rr Lﬂrea‘t(y gilv@ hemyde] of 3t PaidE ey @t diphs. UAﬁquots (120nl2 il)
-[4-14- [I |f|uorophe(gl)sulfonylcyclo ropy

of ez[cmsynpguwbd 1wth@¢qmt1mlly|
di
awe%{l c%fp y(?-r'gﬁ%ef IB)?% Wg}f/lé%)\pl %%vai/}}lpezﬁo;f%s% %/]%lftte IO( %m?r B18 -one). A

1234 P@ﬁ%@?%hﬁaﬁhﬂhﬂﬁb‘ﬂnTOR enzyme 1 uM biotinylated peptide substrate
rimdin 3- et hyl ur ea,

(BloltmfAlhx[ hy§-Lys- 8«195Ad1i1ﬂ1 heﬁyua@lmmh@ﬁghrcxm‘@éfﬁdpﬁr@ -Sgr-Val-Leu-
GlusSe DB Sy BRI e I A 0 YL bR FRTop iRy

[conlﬁ%[s TﬂlssHCl H7.4 buffer (50 mM), EGTA ﬁO 1 mM), bovine serum albumin (0.5
E Iuorophenyl)su fonylcyclo ropyl ] - 6-

mg/l[np QT"B( 5 hW)mydph@ganes@.chlorlde (10 mM)] was incubated at room
&mq%§$ﬁ§r¢ﬁﬁéﬂdannn eLphenyl] 3- (I - hydroxy- 2- met hyl pr opan-

- [Cénirét Wélts(BatPreédifckd amﬁtﬁfﬂml sigudl ER¥pEEhORMAMIMimbBenzyme
[(38) 3- net hyl nor phol i n-

activjty) sre |6fﬁatﬁdrhyzwy1g] LG @DMS@ {rstend af xygonteyng-ut eatrol wells that
prodf.lféc% [_ﬂim tnfw:glfgéa'l gb%%%ﬁ?%@ﬁg ‘?d;glu)ﬁffﬂlﬁ%a’ én(‘zééﬁ{e QRoRxha %y adding

LYZQH@@QHDM(QIO&M&J I}lM)&:ﬂ)ﬁpbuﬁd (These assay solutions were incubated for 2
nmet hyl pyrazol - 4-yl ) ur ea,
hours ALTAOMLISPHBTAUE- [ 4- [ 4- [ ( 3S) - 3- met hyl mor phol i n- 4-y1 | - 6-

(4
vl g}% %ﬁ:@”ﬁ?/%{%{)@pﬁ?k )}[ﬁ %ch%(?n 5 IOtph of n¥xtf4re of EDTA (50 mM),
bovipé sér(lﬁ*&)lbtﬁn]miE{Bﬁw ﬁdrmg/ﬁzm)nmd “Bris}H6}H 16147 nf&iuffyf @0l ybithining
ri.din-4-yl)pyrimdin-

p7085 (03 ke hY)1 1 MoBedional An¥1PaC%[ &%ﬁ(gs 7@%%&99%@%&%&
No. 9@0643 }ﬁlnh “MpkdScreen Stre taV1d1n donor and Protgin A acceptor beads (200 ng;

net h y sul f gny plperlg ? )pyri mdin-2-yl phenylfure
Perkm Elmer, Catalogue No. 6760002B and 6760137R respectively) were added and the

assay}) aée F:rg%%%e%g%t&h% + Leili]é &‘%Sl)e;ég e h1¥ | The Ig)elgl?ll[a{n? _sigflgls arising
frony 1a};&ﬂghfré>dﬂ1tﬁt1@r[ ¥l dsp hﬁﬂ%ﬂd&’é@cﬁuﬂﬂg a P4ckald*Envi€i8n instrument.
S) - 3-met hyl nor phol i n-4-y 4 6- (4- nethylsulfonylp gerlm
m

,]i,’hys;pjlpwlzitnd biotinglated @eptidoph derypicfli3 sy as a result o OR mediated
| pyraz
phos\?ﬂev %f é)gl.r oT%ly h?s %r))l% cf ﬁlotm ted rpo}F))‘u(?e ‘[h?,tfl% %%s (F:)llatgg rvxlllt
AlphSyteen Sﬁ{sﬁt&ﬁhnﬁd&ﬁt bydd@ﬁ@mﬁoi ¢d’ﬂn;ﬁex with the p70 S6 Kinase (T3 89) 1A5

yl']pyrimdin-2-yl]phenyl]urea,|-[4-[4-(4-cC clopro yl su
Morjog 9l| A tﬁ&dwaliwamasmlated [W(lt@s)lp@asweﬁyr%mp% a¢GeAton %dpp Upon
laselly fi H;\n ?(2& n (e% {5: Og%{r?roltfléé ?dglg’ r}%%@?%#’é@@lr la?aﬁ cz?m)})llesx_perf)ihtcg )a_s1gnal that
can Be nehslmyédm‘kq:cbrxlmgiy Athy bfgsgmderif i TOR kinase activity results in an assay

signil. [ A PSS A BT OB MU HYP p e sHenety iy edugetias) -

mTOR FREM fﬁﬁfb?tt&ﬁ{ fioR a‘él\ééh]t@sy Ebﬂ?&ﬂﬂ@l s expressed as an ICso value.
yl]phenyl] 3- (I -methyl pyrazo ur ea,

-[4-[4-[]-Benzyl -4-(3, 5- dlfluorophenyl)sulfonylplpen
din-4-y|]-6-[(3S)-3-nethyInDrphoIin-4-
yl ] pyri mdin-2-yl]phenyl]-3-cycl opropyl urea,
3-cyclopropyl -1 -[4-[4-[(3S) - 3-net hyl nor phol i n-4-yl ] -6-

spensedplaced using a Labcyte ]]f-:ChO 550 into
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yl ) sul fonyl ] cycl opropyl ] pyri mdin-2-yl]phenyl]-3-pyrid
i n-2-ylurea,
wo 2¢040 751 ( 3S) - 3- met hyl nor phol i n-4-yl]-6-[1 -[ (BcTreBRooBL50549

|, 3-thiazol - 2-
yl)sulfonyl]cyclopropyl]pyr|n1d|n 2-yl ] phenyl]-3-(2-ne
t hyl propyl ) urea, -61-
| -[4-[4-[(3S)-3-net hyl norpholin-4-yl]-6-[1-[(4-nethyl-
|, 3-thiazol - 2-

)| Ypvi ORI ByhRokaey| ] pyri M di n-2-y1] phenyl ] -3- pr opa
n-
| -

['urea,

eTIlhwsas uﬁmizﬁlaahp%caan tgehrelagy| (@owpeiali Analyjipgl Bioghenfigtay, 2003,

a
313: %151);1 %;) to de?fT CyC %1% raglélyw j)f test. com&xoun(ks to 11Th1R Hy?sphorgla‘uon by
recoﬁ‘rb‘irﬁmﬂﬂ“ h]?}'ﬂ3mn|29mt3§wf the hﬁld PI(4,5)P2.

1- %@ﬁg 3%% 3- et hyl norphol i n-4-yl]-6-]
LGNS encagling,iygpayg) PI3K catalytic and regulatory subunits were isolated

fron‘g_]%lgﬁiﬂéétge;smes%n%ys?%nﬂﬁlrd[qﬁé’lflLH%(Ir Bégg'ogg Qnd?'ng% folt p gl:#l%ﬁﬁe The
sele¢t§:c-l BNA ﬁﬁglﬁemweyd used 8o pdricer@baciovirus expression vectors. In par‘ucular

REAEDS VR N NGT RA A S,

EMBCARRAE0 NS 1S 70143, S67354, Y1053 131 b 05, 4R and p1103
respécti%:@[))&dew Qad-clnduEhivyd pDEST o Ve{céor[(fr&urogen Limited, Fountain Drive,

3- net hyl norphol i n-4-yl]-6- [1-[(4-nethyl-
Pa1skpy3U{<a| Ahgvecporis a Gateway a apted version of FastbaCl containing a 6-His

oG ALLEY SRR S5k B LAY A g o i

acidlres3dueRilazall02¢EMBL Accession No. X8336A) and the full length human p85a.
[ )sul f cl opr opy

reg atqaqy@gblggé@wﬁy rﬁf@ﬁgﬂqru%! @ﬁ&éénl_’%ﬂql) %ve¥e a]llgthGurl]ayclzll)ne%l 1&1&) ;SFastBacl
Vectg{'%/ il[ﬁa?ﬁ%ﬂ% %éﬁgﬁis%}_f) r‘fg%%@grnrgrﬁ% ﬁg%e la Q[I 10 lc]ogl%fu[cts were co-expressed with

the IﬂS-SbL(PégLﬂEﬁobyidbumt Following expression in the baculovirus system using standard

3-thiazol -2-yl)sul fonyl ] cycl opropyl ] pyrinm din-2-yl]phe
bacql,cg}spqug, [Cgpression techniques, expressed proteins were purified using the His epitope tag

wsing AN ARRIARMidied - - [(35) -3 met hyl mor pho i n-4-
y| DA tomydpbadiad aparaimylakialy 2bital 80 &F hﬂn}e@l@ﬁyﬂa] recegsot fof
phos_phmng&%ﬁesz(Grp {SEtg %ang{npvbe%l 1|soqatAe'(_1 ¥r|o]m_ a6 e]!)ll\IA[ 11brarr;7e Js?n)fgl stalmdgrd

molé’du)a?l’é dJi8 @y arldCD@Ik 9%9‘%%&19&'({%@1 FhOrelul¥dnl PREQ Y bmdn(Was®b-cloned
py ra

into appmg 4T( - cqicemn@xy)lnwbtbo ngﬂtmyﬂg@;fﬁ&bypl)erﬁ -thg GBneBhare

Phalg;}%ﬁg Eﬁ E I%aualgpa)( oE]p?%b raé élescrlbed by Gray et al., Analytical

B1oc31eﬁﬂs@§\s)/0%{§3/|3ii 134- iﬁa(ih&@squaggew@ph fPeNYdBaie MARERPYSed and

met hy!| nor phol i n- 4
pur 1f}¢(] pyng ﬁﬁl@ﬂand zchnijiptse nyI ] ur ea,
¢ h)%%%Pp (G| e)rre]exeé)are gﬂ%@ysggc%%gﬁl%glng oM dillRed into
watdflak il 10' é{V@ﬁlﬁaﬂg@ o€ @inal assay concentrations. Aliquots (2% 1) of each
[ -[4-T4-(I- cyclohexylsulfonylQgclopropyl% §L
Comphlgn Iuplho Micre plagdd] ipterd wieldioha

I 2-di nmet
poly¥t_y%ep ﬂz%e lGrem(e oe %} onyﬁlyc‘ 26?%%;? ougesfe(rggse yK ngatalogue
No. Ugmmr Ahﬁl&uﬁ\e éf e’ach@MEttBﬂ EBCBmBmant purified PI3K enzyme (15 ng), DiC8-
henyl | hydr oxyet hyl ) ur ea,

PI(4I5~)%’ smtreﬂe%@/ al\/b hAignals sy IKdydap Bpapojurgbysy S, Satptogue No.
t hyl nmor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl ] - 3- et hyl ur ea,
-[4-[4-(!-cycl ohexyl sul fonyl cycl opropyl)-6-[(3S)-3-ne
hyl mor phol i n-4-yl ] pyri m di n- 2-
| ] phenyl ] -3-(I-hydroxy-2-nmet hyl propan-2-yl)urea,
[4 [4 (I cyclohexylsulfonylcyclopropyl) 6-[(3S)-3-ne

einer 384-wel low Volume (LV) white

I
t
y
| -
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1-14- [4- [(3

S) - 3- net hyl nor phol i n-4-yl ]-6-(1-pyridin-2-yl sul fonyl cy
wa@b@poapyl ) pyri m di n- 2- PCT/GB2008/050549

yl ] phenyl ]-3-(2-net hyl propyl )urea, 25 1- [4- [4- [(3

S) - 3- et hyl nor pholin-4-yl]-6-(l-pyridin-2

-yl sul fonyl cycl opropyl ) pyrims2di n- 2-

yl ] phenyl ] - 3- propan-2-ylurea, 3-nethyl- 1-[4- [4-[(3

S) - 3- net hyl nor phol i n-4-yl ] -6-(1-pyridin-2-
901 )¢t h&éﬂI &9@1/&;%%% Q) 491/1(4? i Buf%er%h%ﬁ Té’dlﬂlﬂﬁ% Tris-HCI pHT 6

di met'hyl am noet hyl) (3S) - 3-net’hyl nor phol

bufferr(4@ﬂyM] l@u()l 3-I[)(}BFGI’(d)ilamlﬂeprBﬁyl)dlmethylammomo] 1 propanesulfonate

| sul f I I d []
PR30 g R R LA i o rasbb g RShOT A sps
aglte{t%d Qr %)!)mg?tﬁt/)gkﬂﬁr@for 20 minutes.
ony opr opy pyr|n1d|n 2-yl ] phenyl Jurea, 3-[ 4-

[ 4COE1(r61 wells that produced a minimum signal corresponding to maximum enzyme

activg?yo\ﬁers ﬁgﬁlag/ i{n ?L}\/Igb]u&ﬁ@&ﬂf&g t IigIIBB%%Sglt u' ! P\I%{l Zt)flat

produfied 4 fn%xmlum s1gnal correspondm to ﬁlllf/ 1nh1b1ted enz me Were created by adding
S) - 3- et hyl norphol i n-4-yl pyri di n-2-yl sul fonyl cy
worighappmdeyIM p§albrichiém / Merck B10sc1ence Padge Road, Beeston, Nottingham, UK,

I -3-[4- fl t
Cat%oé(ulpmg 1)@(—&)%“ ﬁ%firﬁ’;ﬂ EW"?H H‘gﬁie ngﬁ)J[Sg LFI(Oggyveg aliqt ggitated
for 2d rﬂﬁﬁl&lﬁ at fd’(‘)hf"t'e}ﬁp]era@urel pyridin-2-
yl sul fonyl cycl opropyl ) pyri m di n-2-yl ] phenyl J ur ea,

3- E3chhyedctonnywasopgiped by thedadditien ¢f(1® pl of a mixture of EDTA (100 mM),
S) - 3- hyl Lin-4-yl]-6-(]):
bovip} KRGO POt BEbP Tt in- DB PRy F4oumba
1- ﬁ?)‘}otn{y‘fertec[ DRC8-PI 3 4,5)P3 (50 nM; Cell Slgnals Inc. Catalogue No. 107),
S) - 3- meét g nor p ho i n-4- yl]- 6-(1-pyridin-2-y fonyl cy

recombgpmbpum q\jg,(ﬁS"ﬁqG;tphP,@Lprotem (2.5nM) and AlphaScreen An‘u GST donor and

scegrBREAAG 25 R PO TIREF Pladed MUtk Roaghngagny ghshie

UK, I@hmb%awwmbml\m 'ﬂéﬂé-aadec}/:iddﬁh@ AYshy Pra@R,were left for about 5 to
3-cycl opropyl
20 howrs @t fqoabwame@me)l% mefd@ﬁw Biepr@sultﬂmh81gna,1$ uispng from layer Hght

exciflpl SRSk b PN TR B gt OB 6 1
S) PR3res)RY I1s”rfmplaabIn diadas\l r%:spi)hl’ offAI8IK mediated phosphorylation of
an-2-yl ur

PI(4§5}%§,LE€%Q§|E%K%1 %[r}ﬁgemalp protein tﬁat is associated with AlphaScreen Anti-GST
donelr tfeédglﬁé%géx&ﬁﬁfex hit he B%Jtﬂ&bé?éd@ﬁg? 3 Ii3 Radif 3eidred®ith

| mor phol i n- 4-yl]pyrim henyl] ur ea,
Alpl&-sciycﬂ StyeptW1d11a¢c¢pt[04b§ads The enymatically-produced PI(3 4,5)P3 competes

i P SE0Y i o B PR R RBl i S L5 e
exc1Iaube ol Bd Am(tBe Gmrr%y@ I 2RYP1S bR TACIrOMERPY kignf thétZan be

S) - nethylnorgholln -yl ] pyrimdin-
meagureql ] @h@ﬁgfung]_yg By eninge- a@ﬂymg tekprm PI(3,4,5)P3 and subsequent competition

wit 1&‘[\1&1}&%’%4& ( Iﬁ%‘g fe%x ldl?cl’eldfsp an )I%¥ﬁe p LR } 913[14 Snzyme

inhilAtot] élQﬂfIﬂ@tyédgﬂBrs(r@chEfeﬁw pr opyl ) ur ea

I eth | -3-[4-[4- 3-h drox ropyl sul fonyl ) cycl opro
elgg)ugegmh@gt f(ﬁb? g{y@p |t gpmgg/und was ex%)/re)sse)é as arFl) ICsﬁ))Xfalue

|
(b)(l Nos ”‘HP@I@E L DET (3 hydr oxypr opyl sul f onyl
) cybk aprap pydd Aﬁ)hEt&S%ﬁ-tBehnology (Gray et al., Analytical Biochemistry, 2003,

313 %FQZV‘I[SSD q JI%%L%@,%IZW éﬁ?ﬁ@bﬁ%h@%te&%ﬁ%%%@wﬁ?%aﬂpe@y
reco@bn?angﬁg%il P“I@KF@H% 1‘n$s gf; ‘%ig lipyrpid, Shpd:

[ -[4-14-]1I- (3 hydroxypropylsulfonyl)cyclopropyl]-6-[(3
S) - 3- net hyl nor phol i n-4-yl ] pyri m di n-

2-yl ] phenyl]-3-[4-(trifluoronethyl)phenyl]urea, 3-(3-hy
droxypropyl)- 1-[4-[4-[

~ O F NS\ ~
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N-cycl opr opyl -

1-[2-[4-(2-hydroxyet hyl car banoyl am no) phenyl |
WO 800a00PBD! | n-4-yl pyrimdin- 4-yl]cycl opr opanePCT/GB2008/050549

1- car boxam de N-cycl opropyl -

1-[ 2-[4- (2- hydr oxyet hyl car banoyl am no) phenyl ] - 6- nor pho

[in-4-ylpyrimdin- 4-yl]-Nu8thylcycl opropane-

1- car boxam de, 3-(2-hydroxyethyl)- 1-[4-[4-]]I

- (4- net hyl pi per azi ne-

1- Wﬁb‘ﬁ@%ﬁ%ﬁ% %hé&ﬁ@ﬂddl&tﬁﬂ?ﬂd%m&ﬁ@arﬁl regulato subunits were isolated

i mdin-2-yl]phenyl]Jurea, 3-neth 1-] [4- [(3

frong) Ad&rm,qsmmgm@nﬂnrdz;nglp?ular biology an. PCR clonmg techniques. The
select?(? b#éﬁgﬁfd%%ﬁtﬁ were 1¥se8 ¥(§: glgeon%ra?g Mac)up%rlrlug]egf)rgssmn vectors. In particular,

I ourea,

full I%n?tfhh)’NN ofle4cH &Fthé 38003 'p'lfla@ﬂ]h’ﬂd@lrlf(m qlyb8ifhothdr BB K pIMBtisoforms

onylcyclopropyl)pyrln1d|n
(EM)HL] Pbenyibn Nos.dl$Ea143, S67334, Y10055 for p110c, p110B and p1106

resp%t]:tl(vélylél dr oﬁgg)?(éléﬁ/erddﬁ{yl a[cé%]'[i%f[) op gr%lngﬁ%ohgénqpmﬁgg Flountalry Drive,

Palsﬁtyfr Um) dirRe Zedtddip 'éi@h‘.(é\ﬂzetyhzic%idfe@aferswn of Fastbacl containing a 6-His
di met hyl am noet hyl’) - (3S) - 3- net hyl nor phol

eplt(mq: tqg yA]tm@cz(tp(ilT@[rhwfg:I[Mpp ab ;lw@ly]@E’ y)1s0f0rm corresponding to amino

ac1dp%sr1(l‘hte€ glélég)l%gy @ﬁ%n%%c}gt %h(lbrf ﬁﬂ egS%%]AC) nEl ?l? ! I%H)iength hLman p85a

regu@&mh&mlt‘ gwhgxacdc@m&mé JHRYT 13K Pve?é Mkd ﬂﬂ)eélbfﬁddt iRicO¥HastBacl

droxynet hyl ) cycl opropyl ]
Vectpllcqngnmyﬂ a@xlylprappyp@ﬁagf dhg Type laaprld qutnwﬁ»\{ﬁ(rs cgpxpressed with

the PR BBy B P bR By bsipg giandard

bac@wﬁls%ﬁfnk&’él&?fe@ﬁﬁhhé& é‘préslseEWﬁﬂof@u‘i’s‘ Voere urified using the His epitope tag
-thi adi azol -5-yl ) urea,

uﬁngSP4¢F4PPhﬁQ@Kmydmmxy®$opyIsulfonyl)cyclopropyl] 6-[(3

)Hﬂ‘gﬁ yﬁpf’n(ﬁég% (i—f-‘mlr%od%?%a%% t%&?ﬁ%ﬂn} Jygsgeral receptor for

phoép‘hbﬂmﬁlﬁdéﬁ ﬁ(ﬁ’y C) ap ﬂ@lﬁyinsvudsf@dl&tb@ YiohODeIbWIA) it ady(ud e standird
| mor phol i n-4-yl ] pyrimdin-2-
molggui/ ﬁgﬁ%}j angl BER ﬁ&qnmgetgchng;@§ cThprosphant DNA fragment was sub-cloned

mto ;lp:déE]X gy Eo LB Sl oh Q¥ %f&dtcfﬁgﬂfgél Crié"lé!eé %ﬂpﬁh e%gﬁ?wrsham

- et hyl nor p or1 n- 4- pyrim urea,
Pharindcéh Biptech, IR diyledne [t so@y I[H(DI ds@leydribyd Ibga lo}ihy 2t al-, [Andlytical

Mé&% mfr %%%%beyéq hgsf)tag@g Grpl PH domain was expressed and

4-[4-(1-cycl opropyl sul fonyl cycl obu
purlﬁecf %1@?9&%&&‘%%11 €§/S|. mor ph0| i n- 4-

yI [Mestrcionipdimmds2wert :pp%iperwlla]s upeaylstdck-solutions in DMSO and diluted in

DM[éé é%ﬁ?ﬂy%gﬁg?%gﬁ%fﬁr %ﬁqaﬁ,ﬁ%@éﬁ c c(entratlons Aliquots (120n12 pl)
of eé@h]ogﬁff)@ﬁlll(% difut{dn-wigL Q%’&RM A 1s(§éné’e|d)v,§éfr%?d[ I(%ocgfé “Echo 550 placed into

cycl opropyl sul ony cycl obut yl
a wef) of 3-Gretriey B 3bmphHddw rvolmyd (Lpi)rvtmiechahys@yrene plate (Greiner Bio-one,

B %g % g{ﬂx%l& sg a&%&cesgersﬁllre %Ky&arlrtgltogXe ?\Iur$8g4075) A mixture of each
sele&téd £&0&¥ﬁaﬁw&%ﬁﬂkﬁ%ﬂ¥}itﬁé’ @1'5@%? r]f)ﬁd@-Pl@l E{PShvdediBtdWiM; Cell

mor phol i n- yl]pyrimd urea,
Signlals[Ide. | Kit(nleaIchQHdo ﬁpblp}husw SAthtangh@bTenQ@]I)) a(ﬁtn{)s(lﬁsgrl-p‘hossphate

(AT %Wﬁs}lﬁ]ﬁ%y tggsq;%c% pi’ggp’@?ﬂ%’pg TFa41C1 pHT.6 buffer (40 mM, 10 ), 3-[(3-
f
chol%(%fg%@ﬂ? {lﬂgﬁn&goh;b]{nlo h%&?ﬁﬁﬁ&ﬁf@@}ﬁﬁf’@ @W%?Hﬁhf%ﬁﬁenol
yI]pyr|n1d|n 2- yI]phenyI]urea
-[4-14-(1-cycl opropyl sul fonyl cycl opentyl)-6-[(3S)-3-m

ethyInDrpholln 4-yl ] pyrimdin-2-

yl ] phenyl ] - 3- (3- hydr oxypropyl ) urea,

3- (I Himdazol -2-ylmethyl)-1-[4-[4-[(3S)-3-net hyl nor ph
olin 4 yl]-6-[1-[(4-methyl-I, 3-

th| azo -2-yl)sul fonyl ] cycl opropyl ] pyri m di n-2-yl ] pheny
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yl sul fonyl cycl opentyl ) pyri m di n-2-yl ] phenyl Jurea, is
3-(3-hydroxypropyl)-1- [4- [4- [(3
w®0080omeshyl mor phol i n-4-yl]-6-(l-pyridin-2- PCT/GB2008/050549
yl sul fonyl cycl opentyl ) pyri m di n-2-yl ] phenyl ] ur ea,
3-cyclopropyl -1-[4- [4- [(3
S) - 3-net hyl nor phol i n-4-yl ] -&4(1- pyri di n- 2-
yl sul fonyl cycl obut yl ) pyri m di n-2-yl ] phenyl ] ur ea,
3-nethyl - 1-[4- [4-[(3
(DT@? 2 3Tt AR R ¢Hlorddey(1D nOvif 1wy, %t@ﬂeﬂm@uba@&l at room temperature
sul fonyl cycl obutyl ) pyri m di n- 2- yI phenyl ] urea,
for IPQwhydroxyethyl) [ -[4-[4-[(3S)-3-net hyl nor phol i n-4-y
| % gg’fl&ony {s tﬁ?f[ rO(EIuchi a mlmmu g&al (iO]‘rrp eo&c/i n]g LI[? él}Jlax1mum enzyme
act1\3téy(\2616 )tadmg.tﬂ?yydzs)ng }0[04%{ EM&@ﬁ)stead oRichydompoRh@! ContfolWdlls that
- 6- pyridin
prodypgd(ﬂ m&w&y siBH oy RoyHing talifH Lyynyibyted epgeiverg created by adding
Ww{vrtlgé?r[lﬁ §/I§|)Cagb ?B‘rejhr}rg ﬁ%%c%g?loécien%e yILeJdgg R%gd Ryl dh rNnggham,

yrim

UK )@a]tﬂbQR:YNd) 68-1 675)rﬁi§t$kbd| (ﬁyésal@thpélurw Jhe&fassBy {dlutions were also
H i m dazol - | met hy [4- [4- [(3

mcuéﬁ;w@ﬂ%t%fp HBI“ISr"f’iZIQ enalefqturﬁyru di n- 2-

o %agt'éoqy@soste#@éﬁ}eﬁé ik ot DRRSEY bL&Ror EDTA (100

mM Y, bodink |sbmfrozﬂbﬁﬁiﬂ (BS@I fOCUZI&SI%)/ﬁIdODﬁsDHYJI bHG:oBUTRACIO MM: Y

I pyrimdin-2-
3- ﬁotw&ﬁ%m@& }’I(ﬁ 4%§P gﬁ[ IlMé Geh Sigselsgrengrniagne ey 7).
recoﬁlb?n%?lp nyei ur ea ?F’%ﬂt §te¥d Y4 hIUI‘) Qh&]AlphaScreen Anti-GST donor and

accej)to(r heddsyo0@phdraykyrd Hidwivpce Ithlttha’r Spyibh Roaddtaphbdurne, Beykshire,
yrimi

aéalggu(aﬂ\l %&279%43?\@1 %z/r)e@péead angl the ASPRY glafe& e teft for about 5 to

Ovm%uﬁﬁ f I uor ophenyl ) sul f onyl cycl opr opyl ] - 6- nor phol i n-4-y
[ pyrimdin-2- yl]phenyl]urea, 3-[4-[4-]
20 houis4u fdonoteopleeryk )is ticfderly | Elyclcogropsiphal ampngpfromilascd light

exd%@%ﬁg?%ﬂj éﬁ%%%ﬁhen E%ﬁ?%%?@?%@%%g@ﬁ‘h% ‘$$Lglrn 4-y

| pY’E(BmI 3pBi2foyinb® e dsa rdsulid of PI3K mediated phosphorylation of

nmet hyl pyrazol - 4-yl ) urea,
LN T A d¢m{1mpratelﬂmh%ihw$saclﬂ139 with_Alphpareesi Anti-GST
dong AT O DM 2 TR

AlpMstr@brﬂSﬁcptawdn acceptor beads. The enymatlcally produced PI(3,4,5)P3 competes
sul fon clo rop yrim din-2- yI]phenyILPrea
WlthI bl%%nI@}F 13 i #. 5[) ?‘w@m fo-the PH.dpngain piatqiny Hpao {asetjight

exc1f&¥1é§ ﬁ%é}%ﬁtﬁ E"E‘I% 915(& g &cgptoy Féa@%?ﬁ%lle]iﬁrs&ces as gna]] that can be

phol i n-4 yridi n-4- y su
meaylred.cAogrrdipygly) BLBIK mzlthemcﬁwty kq folne@rBi(3416 B8, and subsequent compe‘u‘uon

.. 3-. I 4- no h I 4- I 6- (1- -4-yl
witnFi B SN gy b P aerare aiety iy dangefdice l PR nzyme
1nh11§tdr2§1 ABR&LY [s)hredovkfd] 4- mor phol i n-4-yl -6- (1 - py“ din-4

-yl suffonyl cycl opropyl ) pyri m di n-2- yl]phenyl Jurea,

3@@WMMWMWWMwMMMWmMMMWW%M%WMWM.
© n L¥%§%L&%Q¥m§¥ 49?¥&£X%Q¥rln1dln 2-yl ] phenyl ] urea,
S) msmﬁdwdef@ﬁ]m@ |tllleﬂab4hﬁy|o]ft&t ¢dmpaRinay tsiah oS, Biéh of

%f r|n1d|n 2- yl] phenyl] - 3- $I 3-thiazol -2-yl)urea,
Serlge #4.in gsessed using Acumen Explorer technology (Acumen Bioscience

L1m§%/(f)) pg—fral e%%léﬁ{@r?] 52]%!? 9%1/1} ?pﬁsgﬁ;% fa?n((l;f qHEr{tRXtE ?&I&Q@é’# 1%%L>s°£e{n%rated by

lasellsdabningt hyl pyrazin-2-yl)urea, 1-[4- [4- [(3
S) - 3- et hyl nor phol i n-4-yl]-6-(1-nethyl sul fonyl cycl opro

pyl ) pyrimdin-2- yl]phenyl]-3-(l, 3-o0xazol -2-yl)urea,
3- (3- hydroxypropyl)-I1-[4-[4-[(3S)- 3-net hyl nor phol i n- 4-
yl]1-6- (1 met hyl sul fonyl cycl opropyl)
pyri mdin-2-yl]phenyl]urea,

1 1 ~ O 7 NS\ ~  a
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| -[4-[4-]!|-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-net
hyl nor phol i n-4-yl ] pyri m di n-2-
wq@ bdophertyl | - 3- (oxet an- 3-yl ) urea, PCT/GB2008/050549
| -[4-[4-[I|-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-net
hyl mor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl]-3-(1, 2, 4-thi adi agsl - 5-yl ) urea,
| -[4-[4-[!|-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-net
hyl mor phol i n-4-yl ] pyri m din-2- yl]phenyl]-3-(l
'T%t WMMM@B tfiméh b%a@taadenocarcmoma cell line (LGC Promochem
- (benzenesul f on é;%F|ObUtyl] 6- {(38) 3-net h
Ted@lpg‘@ﬁ dlewsxp.[ﬂ(] eyteioghelNa- HTB-132) was routinely maintained at 37°C with

0 h | | f
5% %b} @B %ﬂfﬁ}ef ?R%%?%Slﬁrﬁ?fﬁ&\? [r:r%nrtz%ﬁm.% Oe/bﬁea]% ?na%ﬁ{f'lated) Pcs and
e Dg&m""‘“]ephe”%' hzencsul Jonyl ) aycl obut i 1 6- [ (38)-3- meth
4
yl %ﬁf éﬂﬁ@ﬁsam(wg% esg\giéc’r%rﬁewﬁe% gI}ﬂI they %e‘/m flask urigheaytase
(Innl)Yi‘u%e kﬁéll["ﬂ‘ecﬁﬁ(ﬂggl]gyﬁéu lSBg Wé%)c tCA QA %a]talgglle(ﬁos)A"ﬁIdﬁ?hQng

stan&dr]i }lemyiu]tuﬁ: ndthodstangd Irgyusgendbd 4r mbdiate g1,ve 1. 7x10 cells per mL

benzenesulfonyl)cyclo entyij L
Al1qH9qs,§% Hdeqrﬁse@ 9qi n&,?q iodiths mner 60 wells'o a blac Pac ard 96 Well plate

c r.
(Perkln%iﬁnfa F to% bl\éi)éz ('[e)%ggu %/41%11%)6}?% (:6I0(c))5p 1e8n y(i %IV% [d?%sg)y 0§ 15?00 cells
per dwlll natighal (90- 45 yi dusord ﬂ‘ﬂedﬂaﬂveﬁc placed in the outer wells to prevent edge
yl ] phenyl ] -3-(2-hydroxyeth
effe¢ts [ ﬁhf[ oeliswargy éﬁﬂb&ﬁ@% W’@ﬁﬁl c3>7 c<|3 @@@rﬁ" Qa0 pll@sfhem fpsgdhere.

({aﬁl'ﬁlo#ﬂerbeﬁ Welégt é'a't&l' \9 't com ounds and incubated for 2 hours at
yI] 3 roxypropy é)
37°C mﬁth -4, - (Ilaﬁ;rtbetpeenx_lsf\mw Ip)e:pytmldmpemtnyM] st@k[spREpaSmnMSO and

serlas}ll%i] ngﬁr ph%irlecgnég%buaéf{r ‘Ié(m]%llpgl]lart% glve a range of concentrations that were 10-
I

fold_tlée{ r%%%ﬁ y({ g%p (ﬂ{(}:@lﬁt}[zg flg %;ﬁml{}? El}dé%l?é?&cﬂ c}ﬂnl)oﬁic[ diftBon were

placyd inphrealy (ih tﬁplﬁmtd) yd; giveahe final required concentrations. As a m1n1mum

| -ethyl-3-[4-]4- (3- hydroxypro%ylsulfonyl)ox Kﬁl
repongR ({(J(ngg} egcl}@pﬁ)gopf@p}gﬁdyql]ﬁ having a'final concentration of 100 uM LY294002

(Calfobth BUSHof, ERY CYRIGAY NG 48 E0a). s 8 maimumresponts sonral. well
contarﬁe& |1 Vo ]BM&(BE)stead ﬂﬁtehtydolffqmphdll Folldlving incubation, the contents of the

yr|n1g|n 2-y enyl%)rea
Plat%s V&% e, Wefultm[ea Wkth p4-Q73 2RV D Bl hY St yinm (it Poole,
Doré‘t ythlli Gathl gé@ N8: ﬁﬁiﬁ)’hﬂ%ﬁiﬁh%ﬁ)&a&lre for 1 hour.

] pyrim ] phenyl Jurea

@QLm&@@p@nmwpyaﬂmqamdw¢wh4wp$whydmoxybnmpyhgaﬂkomy?éneﬂ

plate4w§}§h]eb§/p]5})1ﬁ%ﬂ[n %%gcg/fq % Tﬁl}egﬁxmg solution was removed and the contents
of th:é &ﬂﬁes{ &elfe‘{?ve&ﬁech\\(/gﬁ 95&(@5@@%@1‘&6@%@&3 @956 Givlo,[Edatbgue No.

met hyl nor phol i n-4-yl ] pyri m di n-
100100]1 pheRyd dontenpr wplyd pﬂa@a Were treated for 10 minutes at room temperature with

an aﬁmﬁaﬁgb 0? X @ég@ea@ 1sat on ‘t!u%fe gonhs}/s%llglg )(()}(E El%)rc)t){llres(l)'lfl II g]Xnd 0.5%

t f Iy I
e [29>’P*£f@[§&91%*‘“ﬂf;§a}%§’y%ﬁ%y e e Bl were

block@d hﬁtrb@tfnmmr fioh o lhibar &t-rydrh pymparatdice2n ajilgh@(awul)] of3-Hlbcking buffer
- et | -4-vyl , , ,

conqw?{%g yér?qzd%kﬁy@%%gw%r[ngm(fwm%%# pa); Rrgmiqr gy erages,

Staffo@?,@ﬁﬂﬁl arﬂzlfxm}g bk PBﬁ a}ﬁhb % %@éﬂ‘Z@ Th ‘bl ckm% buffer Was removed
yl |’ phenyl ] - 3-( T T F

|azo ) ur ea,

anddxyphmpykﬁuhﬂmﬁﬂhbcyhbmpmO@yh}aﬁpqﬁmmﬁwmhn@bhyh%ph@hhbA&I

in-4-yl]pyrimdin-

2-yl ] phenyl]-3-(I,3-thiazol-2-yl)urea,

| -cycl opropyl -3-[4-[4-[1-(3-hydroxypropyl sul fonyl)cycl

opropyl]-6-[(3S)-3-net hyl nor phol i n-

4-yl ] pyrimdin-2-yl]phenyl]-1-nethylurea,

| -[4-[4-]1-(3-hydroxypropyl sul fonyl)cycl opropyl]-6-[(3
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| -[4-[4-]4-(benzenesul fonyl )oxan-4-yl]-6-[(3S)-3-nethy
| mor phol i n-4-yl ] pyrimdin-2-
wQ@ bdophertyl | - 3- (2- hydr oxyet hyl Yurea, 1-[4-[4-[ PCT/GB2008/050549
1- (benzenesul fonyl ) cycl opropyl ] - 6- nor phol i n-4-yl pyrim
di n- 2-yl ] phenyl]-3- cyclopropylurea, 3-[4-[4-]
1- (benzenesul fonyl ) cycl opr oyl ] - 6- nor phol i n-4-yl pyrim
di n-2-yl ] phenyl]- 1- ethylurea, 1-[4-[4-]
1- (benzenesul fonyl ) cycl opropyl ] - 6- nor phol i n-4-yl pyrim
(Ser@“/j) a%ﬁ%dy%ﬁﬁ%ln]G@ { Ber MM U%H)S@érﬁmﬁgu Hﬁ%hmgHE:ﬁs [Ude[ Catalogue
benzenesul f onyl feyc | opr opyl | < 6- not phol i h-4-yl pyrim
No QiZI7ﬁ) thayhddoteen yiljited 1: 5006t hylbckieg, buffer Cells were washed three times in a

m1xtu§f{ %g}[ﬁ#rm (5182& Dear g%(%l%gga{%m )%raﬁg\ir%ﬁgwg E:}grla ﬂeuAf at room
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con PR Y T O3S R e B BV BPStir 1 4. 4.

1- M-stdteubhmmhﬂmysl k)mmnfthattyh”c‘@m lkomso |a151dl }he&lIBKa:S)zyrﬁesrimtvh yoles in

I wor holln in-2-
tumguF TRk 49 elbas DR ST F oyt B Bitlgihe sompasds of
fom)u‘lao’ﬁﬂﬁ&égé@s%fe%h%ﬂ Qv lab My Whigh R-idbelicved is obtained by way of
(2- hydr oxyet hyl’) urea, 3-(2-fl uoroet hyl )-1 -
mhﬂpm@n[l af @Hq&kmhwdm @ny bl swkd aitht €154 apryopyl | - 6- [ ( 39) -

¢ tgl)éé}gx Elge? (lbogl{llwnjiy olllt'ﬁ%{ E?Irersnerﬂllrrllve%tlxn ]eupe o%nvg LJG as ant’1 tumour
ager{tsl I(a%‘u&ll W&Jﬁﬂé bRy bk edt oRFeapyh hre-dvalue3s Mti-Broliferative,

met hyl nor p hol i n yri mdin-2-yl ] phenyl ] urea,
apoptoteq zﬁyﬂ/ 0r:;1nf14n17a451\[e| agents 1n the containment and/or treatment of solid and/or

I
11qu1§)(t_81§191r1r1g(? %}‘%?ér‘rgﬁéfk&ﬁ% jﬂé/ J:(ﬁ(;%!u%ﬁér’n 8§t¥ln l)éesglili’]lllﬁe%tlo? ]are exgected to
be ubef{ikin[the prevérdiohlo ee@tp{wnw thed tﬁm@ufsaybnblo preapidiffiveto[ifdBition of

3- et hyl nor phol i n pyrimdin-2
mT@R]ani{@h%le] Qrgn?qe Oﬁﬁlerﬁlﬁ%ﬁﬂa HHES gp,_c&nay Ehee%lass Ia PI3K enzymes and the
Clod Bl 2 A GE SNSRI ORY bk SRR d Bl o be
usefyll ﬁlﬂhﬁ&pt}d@nt@n[o(r lreftyrebnoadytbysel toprooy Hioke ateyhdduatedialone or in part by

mT(i)% %P(é{%gl P% %Ir[g?rgg)fq?rﬁéwgzmg%% Zag lth;e4C_l¥1és) I?l lf’llglg ref\g)]n%}/scand the

Clas¥ i) PYIK BAA 0T a‘hﬁlcb%gﬁlyds]m%f t‘l’{ﬁ§ Byldsies roduce an mTOR enzyme
3- cyclopropyl 1-[ 4- - 5- dlﬂEP

inhitii{@y elactan amaym)@mdedmmn]laiy@ n@fpqufpyﬂ] tr@-tm[sl(lts (Bytagr compounds

ma PR ogeq (PR st b PhtiOplalint B Gkt Bng ppimph in need

of slcBRFeaiydnk - 6- [(38) 3- net hyl nor phol i n- 4-
I rimdin-2- hen - 3- (2- hydr oxyet hyl ) ur ea,

Iy ]ﬁgy sfate Ilerfl(lsmé ; gﬁétf\r/wll OR k 2n(a<ss‘< al)z(dipt m%/ewr)n&r% PoHy ppeyies should
beof I*I%I,@EIII e 57 15 ST SR BRI oo e p gapocr and i
partidula? sdiddufrousrsaeti iydareihoed afdisdréorh4{s3ing-tok kekdepliad andl-lgmphoid
maléﬁ%qﬁ%h@ gflﬁ%g y! IJ@C i}g!}t&%{a{) ‘%’/ 'g%r;?gf%% %]S ‘)ffililéﬁ)ﬂf]ﬂﬂﬁ’ Iérgast colorectum,
lung]I (1r[c‘f'uc[1r% ﬁthal fe;fl lﬁng beﬂﬁ%pﬁbn Al Qeﬁlﬁﬂﬂg c%mé’er)aﬁél‘ bR IS¥Slar

opr op 3- met’ hyl nor pho
canogt)] qoyl provtade,rand ovj b?}m:hew@thﬂt bile duct, bone bladder head and neck, kidney,

ivery B g P RS g REER QT TARGEE iy et HRRYh Ygp: corvin

and lv@lpﬁ Qi lolr 1&1‘1{5&3@ iAclNBinBYka® ﬂﬁﬁ%dcﬂc ‘fe‘ukaenna (ALL) and chronic
pyri m di n- 2- L henﬁ I 1-‘ethyl urea,

mye agpnm[szle Mae{n(aB(Cé\ﬁ N Hiple Inyelomamd IlyrHPl}qu)azsul fonyl ] cyc

| opropyl ]-6-[(3S)-3-net hyl nor phol i n- 4-

yl ] pyrimdin-2-yl]phenyl]-3-(l-nmethyl pyrazol -43-yl)ure

a,

| -[4-[4-[1-(2,5-difluorophenyl)sul fonyl cycl opropyl] - 6-

[ (3S) - 3-net hyl nor phol i n- 4-

1 1 ~ L.
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3-[(2R) -1 - hydroxypropan-2-yl]-1-[4-[4-[(3S)-3-nethyl no
rphol i n-4-yl]-6-(1nethyl sul fonyl cycl obutyl)

W@ dsn- 2- yl | phenyl ]t hi our ea, PCT/GB2008/050549
3- (3- hydroxypropyl)-I1-[4-[4-[(3S)- 3-net hyl nor phol i n- 4-
yl']-6- (I met hyl sul f onyl cycl obutyl)
pyri m di n-2-yl ] phenyl ]thiourga, 3- (| Him dazol - 2-yl neth
yI)-I-[4-[4-[(38)-3-nethy|nnrpholin-4-y|]-6-(|-pyridin

y| %lébl&‘dﬁigl @)éffhf]'{lﬂ&ta)épdcpﬁf iheigkicRtién etddB provliddd @MiRAnd of
cl opropy

[4
fom[uia {I)w(f d|pha1mﬂcoweqaﬂm Ry9oprekpydajtdhdreaingd dafiucd perspyfoy ug=as a
med c ?‘ﬁ fm 2 warny bloo ed n]1ma1 such g5 man..
norp i d yl ] phenyl ] ur ea,
| - LAA:cbIdn{gl to [adfuﬁdetrfalspw engk h@oeml@mwb Issprbiiasy h ey@peidofr
¥ é (38) 3- et hyl nor phol i n- 4
formyly gnqr PRRaEeyi B @psAp @%ﬂhﬁgmﬁs gpdelmeq here[mﬁor use in the

pm%f&g@ggf it P%‘P&tﬁ@’&’@e&ﬂﬁﬁxﬂﬁy hibgd 'a%gél%ﬁ @gsgny

1- étchyidurega a further aspect of the invention, there is prov1ded a compound of

formlbgk{ éi,%)?%t%%égé% dl f %?1{:&%5%%& ﬁ) ﬁereo ad d‘eL%Jmeg ﬂgrleﬁ%/ fcor u e 1n the
prodﬁdl:ﬂi@d’ 6f' afﬁ' éi’JoFt‘o%c )éfﬂ:&riﬁ ﬁWa]rmaolégdeldﬁﬁﬁﬂd%%HWd i ea,

di f I uor onet hoxy) phenyl ] sul f onyl cycl opro
py IA]ccﬁd[t(giS)a {Brthetibathrend pivoinventwn there is provided a compound of

fo m}{ﬂd 8}’ for a pﬂhr%a%edﬂdaﬁlg %(r:](}/eplab?e s(cdt t ered‘i“y aPdefied Iheremy tlo} WA a warm-

bloohecﬂ émhﬁt &dch[aé— i o laH Qh@BERRX Mp e emite] coHlal Rl BYEbORERmMent of
(3S) - 3- net hyl nor phol i n-4-

prolgiyl]apw dma@f: ﬁuciLa,ﬂcPlpﬂ%nw ]-3-(2-fluoroethyl)urea,
h oh %F%rdq‘} &1 Ay Iggécr:'%%dct of {11]4 TESV%FE éré[tdcig gd ﬂro%‘a&? Hl%tdgg B d Bompound
of f(ﬁ‘ﬁlﬁﬁaydl)mf EbbdtmIacéluthhl]lijddemaﬁlemaR -thdr&qfhﬁl’defheld Bé&ein for the
[4-[1-(3,4-difluarophenyl)sul fonyl cycl opropyl ] - 6-
proc‘uptgg, ofaanr?émmfph{c}raéw@piﬂﬁc%n a warim-blooded anirhal such as man.

I

2 PRl B PRET AR (S R pion there fs proidgd the use

ofa p@rﬁ@mﬁi GfEfbﬂmwlarﬂl) Jiral fharMaceytidaply raicedptibbe 2:tyth¢npbie ay ddfined herein
et hyl urea clo A-14- [4-.[1-(3 . . . .

in e g aeioF Sph B T ERT GRS OB SEh pptk pgifgmtive effect in
a waVRLEY bR R4l sOcktaymhRy T i M di n-2-yl ] phenyl ] ur ea,

| -[4-[4-[1-(3,4-difluorophenyl)sul fonyl cycl opropyl]-6-

[( g@):orgm@tp h;fuﬁbcr pxct af the 1nvent1on there 1s provided the use of a compound

or ¥, 3 Pl R Vessmidhlr s LR Sy R b e
produt@ o m"%)bbﬁ()'tlﬁ@ff@chcih lRva#tm-blooded animal such as man.

I ri henyl ] -3- (I - met hyl pyrazol - 4-yl ) urea
?/ ]Ae:)dordmg toa ﬁthn/er fp ature oH this as(pect of thg 1n%)e/nt1on there 13/ pr)0V1ded the use

ofa lfox%éodrgi_drﬂe f?@fl%]?’p(& g]lp?l%?ﬁ%c%ﬂﬁda)l@% I:e%'i%llé: é/a(fd A0 Xé liefﬁied herein

in thyln]lermyafacmrel bfia Zredichpbeiist hsc3n (e protwrtidatdiyh hpoeatic cffect in a

g@ﬁé dlfl orethyl)-1-[4-[4-[1-(3,4-difluorophenyl)s
Waﬂurﬁ dap %b%ﬂ g [ (3S) - 3-
”E%W{)ﬂdﬁ{[gﬁg %l ﬂlﬁhe% fgdt]n%ydf 'tl‘[@ ﬂ’véhtl%n)ﬂldﬁg h%e[gtl}ﬂblhgd AR use of a compound

| uor o- dr oxyet no) phenyl |
of fdromid @) of @pharpmb@ut@a[lyz 8®)sptable salt thereof as defined herem in the

man G o Padicpiei it R » Bary e BRGNS ot Y 4t -

invasivé 38t S B BN a KRN d/6r- theavth RO ipFO1HEMtiee disease such as cancer.
yl ] phenyl ] -3- (1 - hydr oxy- 2- net hyl propan- 2-yl ) urea,
| -[4-[4-[!|-(benzenesul fonyl)cycl obutyl]-6-[(3S)-3-neth
yl mor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl]-3-[(2S)-1-hydroxypropan-2-yl]urea,
| -[4-[4-[|-(benzenesul fonyl)cycl obutyl]-6-](
yl mor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl]-3-[(2R) -1 - hydr oxypr opan- 2-yl ] ur ea,

N N\ ~ a1

3S)-3-neth
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1-[4- [4-[ 1-(4-chlorophenyl)sul fonyl cycl opropyl]-6-
[(3 S)-3-nethyl norpholin-4-yl]pyrimdin-2-
wq@ bdophertyl | - 3- (I, 2- oxazol - 3-yl ) ur ea, PCT/GB2008/050549
3-(2-fluoroethyl)-1-[4-[4-[]-(3-hydroxypropyl sul fonyl)
cycl opropyl ]-6-[(3S)-3-
nmet hyl nor phol i n-4-yl ] pyri m gin-2-yl ] phenyl ] urea,
| -[4-[4-[1-(3-hydroxypropyl sul fonyl)cycl opropyl]-6-[(3
S) - 3- et hyl nor phol i n-4-yl ] pyri m di n-
2- ch&tdﬁ%\'tb]a farthdr. feat@eaA Phis dspekd MtBRinvéntidir thérelis provided a
uor onet hyl ) pyr azol -4- yI]squonyIcycIo?ropyI]
methc@L fp( B@ﬂugng@n hym-pm-lpfﬁ@uymeffect in a warm- blooded animal, such as man, in

neeq4 of%/sh}%l?ﬁe%tge?% \g]f:l]ICE éo%gﬁge%yaﬁ%mwt%mﬁ% Cs;%cr %ng rg Efée_%Flz/%gnount ofa

compeuried h 1l rivtddepdi¢al N ade e salt thereof as defined herein.
pSurided fTytnam plf)Qi arphé ad ‘9" dedptabl
yI]phen l] m dazol - 2-yl met hyl ) ur ea,
[AA?S?{W&‘H{g to @@ﬁh@fcf?%%éﬁﬂ“}* meﬁb?ﬁiﬁe Jera e ispoyaisy a
methq’id] f'oﬁ I.\fmé Qlé' ght?] )%V%.(S)l})gé %ﬁ%(%'b?f"tﬁer Eebn%amment and/or treatment of solid
tumd)ur[dcﬂsehsb ihla-w@ni-blood@ipményll jwhlak ol yeded blisydh]tre@trndmd Shich

comy%iegﬁtgglyl}lgg r nol 0 r%g%{jjf#h‘?%%noum of a compound of formula (I), or
aphhrn[leﬁ]:el[ltfcail& a&&gta'b%aﬁ@ﬂ&@é@ asilfeavbeye! obutyl ] -6-[(3S)

ol i n-4-yl | pyrim din-2-
yI ]Ap;hadyiz.j to3- f(ltthetr;adpem gt the metehyblpﬂm:falm prowdddutheage of a compound

of forgl[u}?e({%% ﬁBElA' f l 1c§[ };,F(T(%g;‘)af)t%]l ﬁﬂ}/l é:&%césocfé% &5 Lerem[n('l%hse)

manMlakReHYA ilne&cﬁrﬁaﬁ)fo} udyA ﬂ@@f@mﬂaﬂ oRtrydthidhies, prohfera‘uve disease
[ -[4-[4-1-(4- quorophez%l sul fonyl cycl obutyl']-6-[(3S)

such. a3_capecryit w.agmhkpqdedapm} sedhrAsdana. 2-

3 (8O e o R AR e provideg
metﬁdd for {HepévedtibholiEa@itmant of prohfera‘uve d1sease such as cancer in a

yl sul fonyl ) cycl opropyl ] pyrim di p Ehenﬁg ] urea,
warm-Rlaodsd dpialprispgs man. ipaepdiof S(ugg)tregtmeg WichsPpREpisRdministering

to sa)ﬁ:l 11n1ﬁ1fa[ b %fec%w% Bh3a (if% compougd of formHa p(l'l1)eny i)harmaceut?;illly

onyl') cyclopropyl ] pyri'm di n-2-y ur ea
accepltalbha sdlzldredt; 34 dfinky hyrein [ 4- [ 4- [ (3S) - 3- net hyl nor phol i n

- 4- | 6-[1-(J,3-thi - 2- , : ,
yl éyff: YG‘HSEI[ i @%Tt ﬁé}lb‘%ﬂt PEW imearen gieq i praidad agosapound of
fomﬁrla( g) K%I%E?tgc)zag 'aE(f]ep[a‘ﬂ)Te[ daf Dherdo MBS MInEBhBRA foRudks v the

prevyntscm ¢rdrﬂ}1tn)1@y of Momquhwh@rmsezswm phishipitjanifouF @R kinase

and/ %5 ?I%/f?(ﬁje‘iﬁ ! O%BH%[W%[(EQC% a%f?lée_ ?lais_ Z(e_nzymes and/or the Class Ib PI3K

enzyiRd) iydt pReinyd 1) sdilof taB yieaylatabaitcyibh Bieps Whidhnead-ty il doprenidrdtion,
urea,

survwﬂ[ 4n1a4w[e(le§slﬁn@mmm fmlw tpmou §alls- 6- | - (4- et hyl ph
]YA % r}%o[gé I‘El%fﬁ (}?zﬁﬁ% (J)f ?%15 '%{B gi! %e 1nventloi1 tﬂ'le[‘re[l 4pr[0V1ded the use

ofa ﬂ:et@bﬁﬁii&ffefsltﬂﬂnﬂm (Iyl c)ret){ﬂllaﬁnz[cﬁwda]lly&e{:e(p'ﬁd’&)e S triaéreyfl, apdgthed herein
] pyrim y 3- et hyl urea

in the n[l%lufa&ﬂ{m ofpBY st %W;ﬂ iy é%wsb%lﬁw} Irgaifiegisyt. thosgytpmours
wh1%{_4_d[¥§_5§'§fd[vle s AinydiliBY 5f AR kiRaseWnlRRSRY bl m3reS AKX dhoffes (such as
the Glaéstierenmwrrﬂmwﬂle) Clpsd Ibdtayenkyr6e ) tBat(dny crvokiede thels)gmol

hol 3- t I -
nang e or o Yok EIeou T B SR T B U1 P e S degaiory ability
of tnddir @Ey! nor phol i n-4-yl ] pyri m di n- 2-

yl ] phenyl ] - 3- et hyl ur ea,
| -[4-[4-[I|-(benzenesul fonyl)cycl opropyl]-6-[(3R, 5S)-3,

5-di net hyl nor phol i n-4-yl ] pyri m di n-

2-yl ] phenyl ] - 3-et hyl urea,

| -[4-[4-]1-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-eth
yl mor phol i n-4-yl ] pyrimdin-2- yl]phenyl]-3-nethyl urea,
I [ 6

[ 4 [!-(benzenesolfonyl)cyclopropyl]- -[(3S)-3-eth
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met hyl nor phol i n-4-yl ] pyri m di n-2-yl ] phenyl]-3-(I-nethy
| pyrazol -4-yl)urea, 1-[4- [4-]
wd 2qo2/0etisor ophenyl ) sul f onyl cycl opr opyl ] - 6- [ ( 3PCT/GB2008/050549
S) - 3- et hyl nor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl ] -3-cycl opropylurea, 1-[4- [4-]
1- (2-chl or ophenyl ) sul f onyl cygl opropyl]-6- [(3
S) - 3- net hyl nor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl]-3-nmethylurea, 3-[4-[4-]|
- ( %c@@ﬂdﬁfg‘i’a@ headthdrsbi gy ad b ané ]HV@ntlc[n( tBere is ﬁ)rowded a

S) - 3- et hyl nmor phol i n-4-yl ] pyri m di n-2- yl]phenyl
metlpdefphmew@@nth_n putregtmerpt of those tumours Wthh arc sensitive to inhibition of

mT%I){g( oclr/ 1'?%1%2 ln%osr'é?I b;ﬁ@%{ ﬁ,lﬁlgﬁ BXBJ éass[lgt %nzymes and/or the

Clasy III} Blm yﬂz]ym%?] (hat E]I)édﬁﬂ?iy@i 1|ﬁ)the) Sigﬁa’;l traﬂsc[uétlor[ deps which lead to the
2- chl orophenyl ) sul fonyl c

yclopropylg [(3
prol@m‘gorhéum\[a#dpw@[epﬁﬁs 41119 m}lglw rHabiliRy tumour cells which comprises

YRR A PR B .o

pharB)acSutiveliy yteptaplechit mhoteof] @spiﬁﬁlnadl Hémin2 -
yl]phe |]1-3-(2-fluoroethyl)urea,
@HYWB Hygryeseact 8’&2 e@vansﬁl? éﬁbq %Vlée[d(ascompound of
fonn%la ?]'@'51 hﬁﬁ?&[c@t'im!allg a@ce}ﬁlabﬁﬂak%&b& gs defined herein for use in
enyl ] yl pyrazol - 4-yl) urea,

proxd1d1{1g a [mc[l?([)]R -k(rzasez y@dn‘phpﬂ@fﬁtc) sud/bom Y134y elzypreoplyibiterg-giicgSpuch as a

Clas;§ ff% gﬁg{]%/;}zm’n%%g %%lsg ry? gﬁ}% g@’z&'gl@ B8y effecn).
L«s&c{nﬂn{gl to AuRNSTORBRHIINIS Bé e tﬁé’ veRiyblkiSplob &9 the use
met hyl nor phol i n- 4- vyl rimdin-
of ayprppwgwl%}}f]fomtﬁg( Ipydr @rpbiarmaceutically acceptable salt thereof, as defined herein

in th% é}gﬁqugeﬁ:u rg 0% F{%nl%ggtefpi/ luge iH :#&H%hg%%ﬁ?ﬁ%gas% n@u]&(o%%&ffect

and/&r @PIB)K[ eﬂz@ﬁ]e 1nh1b1t0ry effect (such as a Class la PI3K enzyme or Class Ib PI3K
| - (4- cyanophenyl ) sul f onyl cycl opropyl ] - 6-[(3S)
enzyn?lﬁﬁtbl*f? %Hol i n-4-yl | pyri ni di n- 2-

yl ]
&BF@}% g% to% fﬁ%gé}xag%% {11)@)(111‘)6 gﬁ@ hg/eC g{)sp rov1jied a ??%lgsi for
prow(ﬁngretﬂm]ﬁmrplb@inh[blt@ryéﬂfw andrbda BE3K: enzyme inhibitory effect (such as a

clasf 1 B b Cn R b S i BN G s iy comprisss)

admirﬁst&@ﬂ S ERICADOhinBarft-of |a]c@%{p)bﬁﬂlcﬂd)ﬂ'fb2mula I, or a pharmaceutically
urea

Ekﬁ;enyl] 3-(2-fluoroeth
accept $Mi@$ﬁqma$®ﬁh@®h@wyl)sulfonylcyclopropyl] 6-[ (39

y| ]Aﬁﬁ%rﬁi)/"g] 1o F}hﬁil?{gf?aﬁﬁ p%f % 18lve 10§ll %ﬂ? ésaprowded a compound of

forn?d £}, ot @ pha@ytcedichy alcdplable-shlt Zhcdedl] #BddMhkd herein for use in the

1, 3-thiazol - 5- yI)squonyI]cycIopropyI] 6- [(3 9)-3-
treatiponhg sl AN |Ggrsc AISHUG VPl e R fispase ammune diseases or

2,4-dinmethyl-1,3-thiazol -5-yl)sul fonyl]cy

card ‘1V[aS°“ it dHe Jég 1(39) - 3- net hyl nor phol i n- 4-

yl ]Amydmdmgdbm fﬁftlyér]fpdlem)df]the&ﬂn’ﬁith)yﬂ thlelfrea?s provided a compound of
fonrgil%ﬁ;o%gip%rh%éc%{tdr ﬂ}lz g&:ﬁ’gé}qgﬂ gq&ltt hl (E%ned ¥lesrlé{nf P uée 1?1 the
treatllﬁ{_e:[hg%(f[‘ éﬂf%l?ﬂ}t??%s Xuém%}&ﬂome}aﬂ J&Yéoﬂ{ag %nd the leukafennas and yymph01d

-di et hyl -1, 3-thi azol onyl |
malighapraspyl | - 6- [ (3S) - 3- nethylnnrpholln 4

LB SR A A b BB
fornhﬁ*elmor ﬁﬁjﬁﬁﬁrﬁl@bﬁt%}){ir héeae {aBIérs@RYﬂle]recﬁ :ﬁ& &%)aed herein for use in the
3 net hyl nor phol i n-4-yl | pyrim di n- 22yl ] phenyl ] ur ea,

-[4-[4-[1-[(2,4-dinethyl-I,3-thiazol-5-yl)sulfonyl]cy
cIopropyl]-6-[(38)-3-nethy|nDrphoIin-4-
yl ] pyrimdin-2-yl]phenyl]-3-(2-fluoroethyl)urea,

| -[4-[4-[1-[(2,4-dinmethyl-I,3-thiazol -5-yl)sul fonyl]cy
cl opropyl]-6-[(3S)- 3- nethylnn phol i n- 4-
yI]pyrin1d|n 2 yI]phenyI] 3- (
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| -[4-[4-[1-(4-fluoro-2-nethyl phenyl)sul fonyl cycl opropy
[]1-6-[(3S)-3-net hyl nor phol i n- 4-
W@ kdoppeizai di n- 2-yl ] phenyl ] PCT/GB2008/050549
- 3-(2- hydroxyet hyl urea, 3-(2-fluoroethyl)-I-[4-[4-]I-(
4-f | uoro- 2- met hyl phenyl ) sul fonyl cycl opropyl ]-6-[(3S)-3
- et hyl nor phol i n-4-yl ] pyrismydi n-2-yl ] phenyl ] urea,
3-(2,2-difluoroethyl)-1-[4-[4-[]-(4-fluoro-2-nethyl phe
nyl ) sul f onyl cycl opropyl]-6-[(3S)- 3-
treatE’fﬁ:‘h'f‘bﬁt Jﬁﬁﬁ&hﬁ'therbréas‘l | doR3FEd i diuRg Zm¥luli MR&MA ] el @@hg incer, non-
3-ethyl-1-[4-[4-]1I (4 fl uor o- 2- nethylphenyl)sulfonylcy
smald |col|bht§1g3ml]1ce6 anq Bl@}lclgomlﬁﬁcﬂgfn ¢aveghand prostate.

4-y, di \ heny,
| Pt P R e BB Y Sfomyrs i s g cpmpot et
fomiu]la @), [of 3 Phamnarelitiall t‘: Qllblensaﬁ thereof, as defined herem for use in the

P yrimdin-2- yILP -3-(1- nethylpyrazol /1) urea
treatmen of cancer of the bile duct, bone bladder head and neck, kldney, ver,

gastﬁ)]ugtés_tlzl%ﬁ_j%s&frﬁ%ﬂ g)%ﬁ%ﬂﬁnglglsb [)éargfflpaﬁler%@, sﬁln%gﬁey,l tHﬁJoRf) ﬁ{ehﬁ, &ar¥ix and
vulwy) sl dfdenklaemicak dinatudingpdIr i andl CVI2); ylu] tpthe myk louraemd lymphomas
?b[%posl)mqg_twa%@ﬁ%fje gﬁe ocf zlheyg}LenUoLl there 15[ provpdeg’ threeutsg of a compound

of fdﬂn%l—h! (%) BYh %M%ﬁh{%@éﬁtﬂ%]}l? Xédemaglerbalz ‘tﬁ@re(ﬁ he%"ﬁék‘hé’c[ Eﬁfem in the
ydr oxypr opan- 2-y 4-1(3S) - 3- net hyl no
mannf;th‘o]lre ot almydﬂear@emtl fopyseiinl r[he-tAeatment of cancer, 1nﬂammatory diseases,

I ulfon cl obut i mdin-2- urea, is
obshiefife Y SR g AR AT 5! P
y| nResfalgl t6-adudthdr-tBatlde-dP¥hd @ &rt#bn there is prov1ded the use of a compound
yl sul f onyl c clobutygéfyrlnldln ur ea,

of fogm@lar(l) of da @magelylc hgacptaplefsalt Ehﬁffqu%)&ééﬂﬁéhﬁwnﬁbﬁ%

manﬁ*ac l}llref‘ %% %/ %n(eglgétln u 0y Fe;lrrl ?hr% taeatmglt of fp% olid t}ujnours such as carcinoma
and har[:&nz[ts%nki(tﬁ@euﬁa@hhydtﬂmymlphb1Idnnaﬂrgy1hﬂle1é‘s- ( | - met hyI sul fon

ylcyclopropyu) rimdin-2-yl]phenyl]- . 20 3-nethyl urea,
u TACA mvention thére is provide € usSc OI a compoun
@)p&o BBy 11 A tpee. c{f (tlge tion’th provided th f pound

S e e e S T
manbifactird df § (8GaBewtthybseon pitectteaﬂnélntyolf]:ar&e( bt theblepbtsenldentum,

lun%l_irf(%.\ J.&% é@g&%ﬂﬁé{lé énq.nglgp ngg—sm]aﬂhelrl]%rJg cancer and bronchioalveolar

cander)lafid [pfodididS) - 3- et hyl nor phol i n-4-yl]-6-(I-nethylsul fon

yIcycIo ropyl rimdin-2-yl]phenyl]-
@Zcorldfngtg @tt%qgtﬁ rdeatace of the invention there is provided the use of a compound

of fOI‘g}JI(J.f (é) ?)IFQB %%}}%g%ﬁ ?‘%ﬁr‘{/ P.%C%B %G %@%%eo% J]e%ng&) flgrre]lnl 1|n e

manﬁfﬁbtulﬁe of dﬂm%di)éh&@ﬁt&'ﬁﬁ’udedﬁ €, treatment of cancer of the bile duct, bone,

-et hyl - (3S)-3-ethyl norpholin-4-yl]-6-(1-neth
blad911=rs bwdcﬂwn@yle Mﬁwplwengmrﬂmtﬁsmai 1SRG, YASPPIHEHSH Ve Rancreas,
skm eLtés [t rg)%%@es’l.éy%r?n& C?%rvg oAf lé(‘]ll%ael%lagl(m%tdmg At AR CML),
numaﬂéﬁnﬁﬁmthmMyﬂ@bbﬁAsyI)urea3 chloro 4-11-[2-[ 4- (et hy

l C bgrl’é}‘)ﬁyggtgg fﬂrt%,et]t}e%]%qe%)g?lgplyyetgmnftg‘s% Psdlggglrélﬁqu] (a)lélllethod for treating
canc%r (ﬁtﬂﬂlegﬁlﬂat%r)[ Jhsépa%%i ?Rs{tﬁfchye &%Q}%rﬂ?élela%p pohRienydabedsl (3
card;dv]awlﬂar mhlwaws dn y Waoy blayded pyihjas siichan ylanghatasrindeeed of such

wreathf WG chrtihehn Rk AR SRR SRR A RLRE S huta (),
or agh&ramwﬂcdnf laé]cegﬂai)lé&éﬁit AR QIYAl RUhEPRYERENZam de

chl oro-4 4- (2-fl uoroet hyl car banoyl am no) pheny
[1-6-[(3S)-3- nethylnorpholln 4-
'] pyrimdin-4-yl]cycl opropyl]sul fonyl benzam de

hl oro-4-[I-[2-[4-(2-hydroxyet hyl car banoyl am no) phen

(3S) - 3- net hyl nor phol i n- 4-
m di n-4-yl ] cycl opropyl ] sul f onyl benzam de

I -
I rim
[4 [ (2 chl or o- 4- cyanophenyl ) sul fonyl cycl opr opy!|

‘_‘<‘< w<
),—L_u_lon_l
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| -[4-[4-(!|-ethyl sul fonyl cycl obutyl) -
rpholin-4-yl]pyrimdin-2-yl]phenyl]-
wo 2¢040p 751 | - et hyl sul f onyl cycl obutyl ) -
rphol i n-4-yl ] pyrimdin-2-yl]phenyl]-
(1- hydr oxy- 2- et hyl propan- 2-yl ) ur ea,
| -14-[4-(I-ethylsul fonyl cycl/gbutyl) -
rphol i n-4-yl]pyrimdin-2-yl]phenyl]-
[ (2S)-1-hydroxypropan-2-yl]urea,
| - [Adebdii to%tftiﬁfh&%zft%)df%/&'n@&uio&ﬂther@1i r%s%)de@a%éttﬁﬁél' fdPtreating
rphol i n- yI]pyr|n1d|n 2-yl ] phenyl ] 3-
solid] tuyosrsosegh ﬂ@)pammgmgmp@ pargomas and the eukaemlas and lymphoid

mahlgn nclle[s %l ya%htx Scf'é n¥aé%¥<ﬁ1] bnl’fcllry t:h%t 1% 11{ Igeeﬁ)of %uéﬂs ttreh mreTrtﬂ which

com! ﬁsd@)&dﬁmﬁy@lﬁ@%a’ﬂ éﬁfdflﬂtl@bl a@dunt of a compound of formula (1), or a
[4-]4- (I Isulfonylcyclobut [)-6-[(3S)-3-nethyl no
pharpgeitically agaep Co. 38 depRedh Peping-

( Z[AE;X?@ tS r}#t?\ ony gl;/ecllnv% %O)I}I tglerg 1s[ ;zrggde% a meﬂ}]OdI for treating

cancrephf)ﬂhe ibrehsty b(}lpljﬁctum dure @aohhdiphenyll felBlung cancer, non- small cell lung

m dazol - | met t hi our ea,
canctt gl PR Gy ST Y B b gHeynl qaapniguakaofyasgpan that
is 1n91repa‘ 8f dudh e RY WhhGoRpéisdd ddrk18R¥kihg an effective amount of a

3- hydr oxypropyl )t hi our ea,
compelﬁm:l-c[féfo(mul@(ll)ydrgu,phfaungdeuy@alkyppq;wab)le S thas)f, 3s defirteg|herein.

%fojl)f‘;ﬁg}ggtgéﬁlﬁ%r ﬁ}lrgnlﬂf@y ilnlfgnqgrr]lydlér_e is provided a method for treating

cander bethE 4il€ du@t BotesHlafi @yl M ah@ Béékpk dheﬁ -veB Shsteoifeitivl Rsue,
or phol i n- 4- yi]pyrlnldln 2-yl ] phenyl

oesophggus;. 9 P2BErCas, ylpﬁg‘rpﬁys, Yhyhpiduterts, cervix and vulva, and of leukaemias
(WoTels r
(ll’lclﬁ}lrg,{ﬂ% Arrﬂfl%] énl)?(? Eﬁﬁ?r %ﬂ rp?@%ﬁ&%l%}{l% 28 lyrﬁﬁ/ﬂdma% 1{1 4 v&(a%mﬂ)&c%d%ﬁlmal
suchyals]nmf thbhtoik nm@eea afanéiomwnmdﬁ whitlbedrhpridee ﬁd@ﬁﬁﬁﬂhﬂgoahyéffdctwe
opr opyl ] | car banmoyl ami no) phenyl | pyrim din
amomgrt a]conmomjl p a,r{i)r %%ph%@ageuélaalbb%ﬁpta@e salt thereof, as
propyl [4-14-[(3S,5S) -3, 5-di met hyl nor phol i n-4
deﬁ@?ﬁ%g%?(lnethylsulfonylcyclopropyl)
py Aisrstatédhe2eiy] thp rewyd bﬁc@apf a compound of formula (I) may be exerted in

part biy E@ﬁ{: %gﬁ% 631581155%”‘[8%@? gﬁﬁ”ﬂ%&u Vhlrlg n qt{el hum 3% nyor]ammal boglTe aP ter

adm}ihgti%lﬁ%ﬁ vk t§mg§ﬁrﬁb’éﬂf6§ﬁﬂa I%
[4-[(3S,59)-3 di met hyl nor phol i n-4-yl]-6-(l-neth

y| § lhb ﬁrmqryn@tyﬁlrtblpr @W¢s) tpy:pmﬂmr@tmn therapies wherein a compound of
[]-3- t
forn?{llg[ QS‘ ¥1 p}%@lagcg)l ¥c§tﬂg a&?egg{aheﬁa%]ileﬁﬁ%fr pra HhWC%I‘[IE?J Cr?g}pﬁ)Sltlon or

fomﬁilz&tﬂnﬁ@ﬁﬁﬂn@hﬁ@'a&@h@@ﬁhd pYfokituMdi (Nrig administered concurrently or
%phenyl] 2- fluoroethyl)urea
sequenfia] Ly orZap p3embejed prepagtioatrigh #notlish greatment ¢f gsean the-ceatrel of
Icyclopropyl)pyrlnldln 2-
OHUMﬁéyﬁéﬁg 1-3-(2-hydroxyet hyl )urea, 3-cyclopropyl-1-][4-

[ 411 pardyahn }tt[eap&)altrﬁeﬂtféeﬁydzdtbmélﬁmﬁ@me"apphéc( 35 é&)lé'ibheﬁlpy or may
[ pyrimdin henyl Jure

involxgsei, fpl_ a{dln(el Pos(/nlltgglgﬁgcpqgléoglﬁg}? é&? gme;p‘ré% |c%2 és;naq suI[g(slglsorga(%otherapy

or CI@I@%?%% iyl %J&l&lng&gﬂ?% ?&Bélrl%desloﬁgll{e') 1%%%?&1 Cflli:l %rlso be used in

compia(idn vytbleaptiog tesapehidnadeoisdboibe (blpyﬁ‘nen{ p(88Bc&.

e R o L E AP

) [ 4aﬁ b@M&k&%&ﬁMh&ﬁMsﬁBM ah@ %@mhﬂmﬁﬁ&é’& & used in medical
S) - 3, 5-di net hyl nor phol i n-4-yl ] pyrinm di n-

oncctogy qqgh enplkylagngragdnyd (peexamplg le -platin, carboplatin, cyclophosphamide,
[4- (1-cycl opropyl sul fonyl cycl opropyl )-6-[(3S,5
S) - 3, 5-di net hyl nor phol i n-4-yl ] pyri m di n-
2-yl ] phenyl]-3-ethylurea, 1-[4-
[ 4- (1-cycl opropyl sul fonyl cycl opropyl )-6-[(3S,5
S) - 3, 5-di net hyl nor phol i n-4-yl ] pyri m di n-

-[(3S)-3-net hyl np
nmet hyl ur ea,
- [ ( 3S) - 3PeEGBYI08D50549

-[(3S) - 3-net hyl no
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yl sul fonyl ) cycl opr opy
3-cycl opropyl - 1-[4-
w®00300meshyl nor phol i n-
ylsulfonyl)cyclopropy
3-(2-hydroxyethyl)-1-
[]1-6-]I-(oxol an- 3- -76-
yIsquonyI)cycIopropyl]pyrln1d|n 2-yl ] phenyl Jurea
1-[4- [4- [(3 S)-3-nethyl norpholin-4-yl]-6-
nitrdgbn ﬁﬁfﬁ&kc@ Mnc3pBall il ChIBRhDue M ChiRTRRY hﬂ@ﬂlﬁﬂoﬁﬂlﬂédﬁj %ntlmetabohtes (for

yl ] phenyl ] 3-(I- nethylpyrazo yl )urea, 1-
exarfiple @RUioktesy soch ag ﬂm:fpbmmne)s dilge deihwr@l}r@qtlbmf{fpgfi P, galtitroxed,
metlgﬂ(t%éé%ti rﬁtﬁﬁe al:r)jﬁ(jr)sl?% éng;ﬁir]ox%lrea %11|1]d eﬁ%%lp1nf2,[a£‘gtu[n}ﬁur antibiotics (for

exat{qﬂle (aBthedvlyOlires 4kt hdOArOpHe, rmédxﬁyﬂlﬁ Qi@xb@ys ®hrQ aeyvhycif epirubicin,
S) - 3- net hyl nor phol i n-4

1dar%1$19ymitﬁmamﬁ daptinapeyej pudmishamysinpntinissic pepnfs (foyexample
Vmc%;clﬂ%ﬁ)l@]kl&r@nélshhg %@%%HX ! \)ﬁdgsfn% %}{h Qf)h%lr@f?ﬁlg QMJI 1ax§1dL ﬁ1§e

paclithyepymd tak diere) 2angl tpdisomydriscInkiBitdng d fom xyahpiy lepipodaphyllotoxins like

1-1.4- [4-. . ) )
etOPE’%L‘? %nchﬁrleE}da ANISAEH HRASIACHL 21t GHRtedeiBBT opyl 1-6- (3

(i) S) cg’to%ﬁ@ dééﬁ?sr LR 5& 5.htﬂ)estro ens %for example tamoxifen, toremifene,
pyrimdin-2-yl]phenyl ] E% fl'uoroet hyl )urea, 1-[4-

raloglﬁe—ne droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
fulv%#fags;]f&]?ihgﬁrﬁ%?rskt Lrloe%g Bl%%\ﬂl:allﬁgm c@nﬁl t%XlC(!leo glrh?tgyicle_a%_d[ gfgroterone
acetytlei marvaﬁlﬂagorasty bt Ph&BYAdon ity @orkexdinplcueise@lihybiptbREn and
buse[rqlu@anrgmsmg@nm(fm Wﬁm@ﬁws)rgbwetﬁﬁ% Fyaiape oyyhijorsdpy gample
as aria)s‘g?;ﬁ({/{e d%]% gnper e?rj}zolf &nd eXenllé%yane)na]m% lnhl%l‘[XllS](E Ige I%dJ.CtaSC such as

finadtdride3- chl or o- 4- fIuorophenyl)sulfonylcyclopropyl] 6- [(3
S) - 3-net hyl norpholin-4- yl]pyrimdin-2-y L heni &
(ii1) - meRtiryveyioaAeents (for 9)@,{1@;&6 c §rc[ kinagegamily 1nh1 itors like 4- (6 -chloro-

2,3- %%&%@8@5);%@1%}‘1@} ﬁ?lt @&4%@@!}%@% - SYNLORY) LY GLORY QRYY an-

4- yléxthﬂrmydilhrm (AZAD 339 I]nwmmwnh} Batere tApplivatea, WO 01/94341) and
£3 chl qr o- 4- droxyethylan1no1phen su

N- (%@H%oc@g}ew Rﬂgyyl]) 26{-({ 3 h oxyethyl)piperazin-1-yl]-2-me ¥hy pyrimidin-
4- yl{t(?yﬁgl{&% %Y%%Biggkérﬂoédlhé RS hedHie Bvi3- 354k PN el Sndif; BYSH. 97, 6658-

6661); {mu héta[loprp@ircké Mhibitbr( ke hadmes i amiibidrp b e nyokjrssd f

on clo rop (3S
Plasﬁ%l{ o1 Ao ﬁf%ﬂ%/‘i’?l’l?r%[‘ ?1) ‘ni di n-2-yl ] phenyl ] -3-(2-fl uor
(iv) Oe‘irhﬂﬂ)ﬁdi‘g §@§owth factor function: for example such inhibitors include growth factor

ol an- 3- PCT/GB2008/050549
| ] phenyl ] urea
met hyl nor phol i n-4-y

4-[4-[1-(3-chl oro-4-ethyl am nophenyl ) sul f onyl cycl op
antlbqglwmpd @r¢w B Sactar ngeeiign emgbgqhg?, (for gxample the anti-erbB2 antibody

trasté %ﬁfﬁ]@rtgepr}zg‘f] fn%i?hfgjr%gérhgll %pcrqgﬁxlnﬁa [(57212]5])6s1tc|h 1{11211b1t0rs

alsoinclude, for examgle tyrosme kinase inhibitors, for example inhibitors of the epidermal

met hyl pheny! ) sul'f on cl opropyl rimdin-2-yl]phen
growtb,fgéor%gm@%& %'gf(@pyl?éjiﬁlﬂﬁ aFI)]ll pt);f[(](sg%/e kinase 1nh1b1t(¥rs ]s1?ch asy

N- (3%1%1%0%&[131'0??&&@% hﬂtltlg) r opmjn]ofléopr%]i)odcy%q%nazloim -4- am

(gefltinite@D1839), N-(3- ethynylphenyl) 6 7-bis(2-methoxyethoxy)quinazolin- 4 amme
(erlq%i]_ngté :C{]S\/lf_j7z7?ﬁ(e¥nec} g—%ér)yiaﬂn{igié‘r-_]\)[-é-éh(lgrg)4 ﬁu%})ﬁgnlyg?{-%hm 'n-4-y
0 url%éb%@i%hﬁﬁ&i(flfﬁ%h&%‘ (@R 0PY|ah BB Gdtire RihdsP R Mitors such

as laPat{iib¥, inhobices biylhk hepdtdeyielgfofdisiacBr fanily, inpbpérs loif thedplgtelet-
]-6-[1-(4-
nmet hyl phenyl ) sul f onyl cycl opr opyl ] pyri m di n-2-yl ] phenyl
] ur ea,
3-(2,2-difluoroethyl)-1-[4-[4-[(3S)-3-nethyl norphol i n-
4-yl]-6-[1-(4-

- ~ 11 1
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yl sul fonyl ) cycl obutyl ] pyri m di n-2-yl ] phenyl ] urea,

3-[(2R) -1 - hydr oxypropan-2-yl]-1-[4-[4-[(3S)-3-net hyl np
wo pheloorsv-yl ] -6-[1- (1, 3-thi azol - 2- PCT/GB2008/050549

yIsquonyI)cycIobutyl]pyr|n1d|n 2-yl ] phenyl ] urea,

[ -[4-[4-[I-(3-hydroxypropyl sul fonyl)cycl obutyl]-6-[(3S

) - 3- et hyl nor phol i n-4-yl | pyr77m di n-

2-yl ] phenyl]-3-met hyl t hi ourea, 3-cyc|opropy|-1-[4-[4-[

1- (3- hydr oxypropyl sul fonyl ) cycl obutyl ]-6-[(3S)-3-net hy
derlwmogr@&}m faBrof fan¥ilyl Q¢ i 8THA R -ihibRGE BY kdriRitRkbRRAC kﬂrraéés (for

1-(3- hydroxypropylsulfonyl)c clobutyl]-6- [(3

exang)le @aﬁ@{aﬁy@ﬁ@h@g} mhilh1toz]s such py farpgsal] Hansferase inhibitors, for example

soraée {l:i yar ol dOO%)') (an%l I;}n 1?0%% g#] ce%l %I}wﬁ _g{th)_o{ugi_l ([f{}llll“ijl%%pﬁ/ordﬁlét kinases;

(v) y pﬁ@tﬁ)&)ﬂgﬁi@eﬁ@@ﬁbﬂt@ W}thi@ Whosk whicH inBBjt-the effects of vascular endothelial
hyl mor phol i n- 4- él]pyr|n1d|n 2- yI p enﬁl]thlourea

growthé@qﬁgn Hgr pypnppie the an-vayaraepdedpial sall gemih fesjen abbed

bevac] ﬁ@mgag)l%%)v%ﬁmmg} %@gﬁg% H%l)l rosme kinase inhibitors such as 4-(4-bromo-
2- ﬂﬁxéﬁulhyﬂmmyﬁbhyﬂ)(i Lmeﬁtﬁylb@ebtlm(@ylmyedh@oyy@nml1ﬁeu (Ao

| obut
Exatyaied BN G b A errme iy s Say P RO F-Bisthesy-7-C-
pyrré’fhc(lﬁ 12y1?fngh{é§%ﬁﬁﬁa£B{ nk éJ)AZ%)‘élb t-Edandple DHFRAKMPK ORI/ 10109
VatalthTﬁ@rgﬁhWO ﬁ8/&53/8ﬂ) pyd Shil 4248 @uyitinibh &Y I0]1/t6ﬁ8 b‘U[ @al compounds

that [W(O\L;k @J [)é ﬁ%ﬁ gr ox%%ﬂﬁl%il}l Sl ﬁfi nllﬁ/lﬂ‘% ﬁ(}; P m%leg)r/ n OLV%?) function

and & bs]tm}g pyll- 1 propyl thi our ea,
roxypropyl )-1-[4-[4-[I-(3-hydroxypropyl sul f ony
(vi) | ) (yysplubtb dbmh§ing af¢ndSucB-as combretastatin A4 and compounds disclosed in

el PGB o MRS 58 s YDLSEIXA S A6 Ao

01/9203¢, hmrazmammaﬁaw@fogmh);ycl opropyl] 6-[(3S)-3-
nethyInDr hol i n- 4- yI]pyr|n1d|n qqig ]t hi our ea,
ife

(vid)or aBliSgRSH 196 fenPtampe hepe wihich : af,fa p dlest targefs listed above,
S f.ion there is provided a
suchae[éq‘ste£5&ﬁ Qf&ﬁ‘u Pasr%ﬁgengg%%e%df conpounds, sel ected from

(V111|)ingzlwlt%elf(alby approachels f1nclud1ng anroaches I‘[o) replace %bse)rragt gene; s1|1ch as
- et sul f on clo y met hyl m
abewﬂﬂ%aé} Piaberignt %@%&10@. 22@@15 Bhygqne- dsteﬁfﬁfl PG Y- drug
- [ :
theregiyh é?%?%%so FLIYC::];I_ g%c?%? %1%/1?1# n‘?%?%l-e gl¥ﬁh91a§eo B%Jnlldﬁ’le 2= 032 PActerial
nitroptduotesa yhAynd>- e(nﬁ alppd]athSQO mckdase p:awﬁit (02erhmycd to xlyatdthiérhpy or
InDr hol i n- 4- - (I met hyl sul f ony
radi P B BT REGE S QPR our ea.
(ix) 3- %ﬁ]luﬁ%@r@}ééutfl-: firoaches 1nclud1n ex-vivo and in-vivo approaches to increase
[4-(1-meth sulfonylcycfogrop¥ ) - 6- mor phol i n- E yl pyrim
the ipiynogenigity phiatigh] tumear ced a&trpnsfec‘uon with cytokines such as

interg ﬁﬂﬁi{ %Elfl‘[%{}foﬂﬂ%]? gyﬁ)lal)gf’a:i{lu];?cy %(ir?ﬁf EXIQLy stlle(agng factor, approaches

to dédr&a@@ Q%é'll]an&g@zaﬂbywcﬁw&ﬁﬂ@/ﬂréﬂéf&&d immune cells such as
3-(2 hydroxyethyl) | -[4-[4-](3S)-3-net hyl nor phol i n-4-y
cytokinegranpfepipd dendiiti-cells, approaches using cytokine-transfected tumour cell lines

1) Jdin-2-yl ] phenyl ] urea,
and glgp?rgé‘{l]lggér{%%ﬁtﬁﬁ@E)?ﬁc[aﬁgféfﬂ% (3S) - 3- net hyl nor phol i n-4-y
| ] The idveh(idn Wit byl bt fidtiehegziaine@by reference to the following illustrative
I)sulfonyl]cyclopropyl]pyr|n1d|n 2-yl ] phenyl ] urea,
GXMFPF% [4-[1-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-net
s 5e'drb'tl{er¥+sb péf{ujtl tHfleriils were commercially available. All solvents
yI] pheny 3-cyc opropy urea,
and berphefcdal [réagthie neeneSlabdratoyy gmylc hopworpysgd 65 feC3Byd. 3- net
hyl nmor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl ] - 3- (2- hydr oxyet hyl ) ur ea,
| -[4-[4-[I|-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-net
hyl mor phol i n-4-yl ] pyri m di n- 2-
yl ] phenyl ] - 3-(3- hydroxypropyl ) urea,
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yl sul fonyl ) cycl opropyl ] pyri m di n-2-yl ] phenyl ] ur ea,
1-[4- [4-[ 1-(2-chlorophenyl)sul fonyl cycl opropyl] - 6-
WO ¢®98)773t met hyl nor phol i n-4-yl ] pyrim di n- 2- PCT/GB2008/050549
yl ] phenyl ] - 3-(2-hydroxyet hyl ) urea,
| -[4-[4-]!|-(benzenesul fonyl)cycl obutyl]-6-[(3S)-3-neth
yl mor phol i n-4-yl ] pyrim di n-28-
yl ] phenyl ]-3-[(2S)-I-hydroxypropan-2-yl]urea, 1-[4-
[ 4- (1-cycl opropyl sul fonyl cycl obuty™--(3
S) 11?:%%&5!1&& @FHWR@pécM Wb dBr gHdron2s Bruker DPX 300 (300 MHz),

phe - hydr oxypr opan- 2-yl ] ur ea,
Brufer [IRX 40 140013z metsum by ko fiyishdbR, 0 (890 §i8) it The

cent{ﬂl })E’ﬂ% r?$ F%dogp%t)%)ﬁ-]ﬂqg l7{?7 %:pg‘szy(&plggla/#ugo%df L?F @i‘ 2.50 ppm) or acetone-
ds & i @5 fxﬁtﬁ%@t%tlﬂéfél ds ﬂnte[rﬁal [rélfeieﬁge%) ‘l?he'fgltl(g\yllnggﬁﬁtlaqahans“ha)% been

-thi azol

usedyb)ssmglétochydo]ubkecltotmptfpw ]qpyntetnmdmmltﬁ)lejtl l}rphma;i] ] urea,
1 %é)lu[ dr}?ré 2 ylwa%%fl% GQ%}? R ng s1m:E e}i (6‘84 %rbéj3l m 41\/yerck) In

genefiu) § K'r&ﬁﬁ)é»{ﬂ IkRm@OOh@tm |r&v¥é¥sretl tletofnih {23080 b, @&zo Nobel) was
3- (2- hydr oxyet h 4-14-[(39) - 3- nethylnorpholln 4/y
used for prepprafive éPL \alzl@nmgures of acetonitrile and water [containing 0.19

wingorgefig M FERHIRRLE PG LS g LSS 5. e

The \ﬂblwlﬁ@ eletivdd wekd wyed ifed 1ejuid 2rrodthioghgny |(IL€§3f fRishybetf@ams)
[4-[4-[I|-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-eth
anﬂy$ﬁurpholln 4-yl ] pyri m din-

2-

] phenyl ] - 3- [ esul fon
HPL>q)cycl opr opy(‘grlgétq[ﬁé)ggwt ﬁAh 1z[rlrr{‘i)erep Félmb%?y yrim di
hﬁmmSﬁuﬂmhkphenﬁW&m@ZKZEEeroxyethyI)urea,

| -14-14-[I]-(benzenesul fonyl)cycl opropyl]-6-[(3S)-3-eth
HP Iin-4-y|]pyr|n1d|n 2-
< 2= f

R R e R S

Ac1diV|HFIE®Méthﬁds4 yl ] pyri mdin-2-

phenyl ] - 3- 2-di fl uoroet hyl)urea,

Than He Eaieﬁu%%‘éﬁ%emef oA cycl Syl ] - 6- (3S) - 3- met
hyl mor phol i n-4-yl ARyt Bhilies:2-  Acetonitrile
yI]phenyI]-3-[(28)-I-hydroxypropan-z-yl]urea,

[4 [4 [I - (benzeMebut Pomgl(:cyh dorropyddid 6 JEIEW BemdeCN (v/v)

I I riom.din-2- . :
Eac}%/%fgﬁg Ay %lllog/e? P}é ﬁ%rgﬁ/lgi Iﬁg%‘ﬁh%i[}ﬁ}l I _aé_lg}{d]q?welg’te for 0.45 min.
3-cyclopropyl -1-[4- [4-[(3
S) - 3- et hyl norphol i n-4-yl]-6-(1-
nethylsulfonylcyclopropyl)pyrlnldln 2-yl ] phenyl ] urea,
Four F{%l;e&;cu'i gp%ft?n)eﬁhyo?llg ¥l Q@al B?l i nhgnzl % 6- (1 -methyl sul fon
5 Mﬁn(taMmﬂmmealhyhétuma

fA [ 4- fl (7 6-diLfl uoronhenvl :ulfnnvlrvrlnnrnnvl]

[121318) - é\ﬂﬁ@ﬂq\@l}%r phifiope Rhase” | Mobile Phas¢’ | Curve” Flow

ylhpyri gd di n-2-yl | pRenyl ] - 3- (2t pydr oxyet hyl|) ur ea,
{h%g-[42(1-cyclopfgpylsulfony E?clopropyA- -[(33J5Rme

S) - 3, §-di met hyl norphol i n-4-yl ] pyri m di n- /mL/min
2. v ] Fhﬂh\ll 1.3 /’) hvdr Oxyet hy! yrea,
3. cléﬁropyl @4-[(38,58) 3, 5- dlnethylﬁnrpholiﬂuh
Qyi]-tailnE[nyISUI yi cycioprogyt) 6 11
pyri m|di n-2-vyl ] phenyl ] ur ea,
14§ 4-[|D [ (3S,5S)-3, QﬁdlnethyInDSphoIin-4-y|k}6-(l-rmﬂh
\I| sul flonvl cvel oprobyvl \ n\/rl m-dih

| olpy .

PARE AN o
yI]phenyI] 3-(2- quoroethyI)urea

-[4-14-[(3S, 5S) -3, 5-di met hyl norphol i n-4-yl]-6-(l-nmeth
ylsulfonylcyclopropyl)pyrinidin-2-
yl ] phenyl ] - 3- (2- hydr oxyet hyl ) ur ea,
| -[4-[4-[I|-(benzenesul fonyl)cycl opropyl]-6-[(3S,5S)-3,
5-di net hyl nor phol i n-4-yl ] pyri m di n- 2-
yl]phenyl] 3 nethylurea
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It wll be appreciated that a conmpound of fornula
(XXV) may be transfornmed i nto another conpound of
wo eoabAaS( XXV) by techni ques such as oxi dat i onPCT/GB2008/050549

al kyl ati on, reductive am nation etc., either listed

above or otherw se known in the literature. A conpound

of formula (1V), wherein L1g1s a | eaving group (such

as halo, tosyl, nesyl etc.), nay be prepared by the
reaction of a conpound of formula (XXVII1) with a

LatEBRAO Hitgh & for Mt ehitin: our@Rt i onally in the presence

_a suifable base_suc lethylamine in a suitable
slomger|tMelbitshPhase |, | MobiilerBhasg| f oMubilc #baseA qdapwend |dilow
formulla, (XI), wheriegp,n Ris a hydrogen or a|C - al kyl
é?lbrbp, %y be prepg]?ed by the reaction of 3 con‘pourc}{ate

of forlmula (XXI X),| wherein L1 {s a | eaving |group (9U&D/min

as hallo th\/I melsvl etc \ with a conpound of formila

@00V | )95opt| onal | y| On thepr esenée of a suit|abl e bagd.l

il g I Cl II)II a||| ' a DUI UI [ bUI VCIIL UL,II dJ
[ n:2t7h§yl for mam d(!jelj:5 (XXVI 1) 2 conpound cfbbf or mul al'1

@& 1) sy be prepaged by the reaction of g gonpound.i
of formila (XXX) Mmherein 11 i8 a |eaving group (such
as hal o, tosyl mesyl etc.), with a conpound of
g T R e G o e
analﬁﬁé vent Iisst@heas Agileht ﬁlIOHECthfrﬁ IWmBﬂs dSymngdsK) 2.¢ X0l hmAMass
nmpound of formula (XX in L2 is a_|leaving

V),
Speﬁfaé albalz%%w&%hﬁmp% 1041%5% (ARI@&);/ Flow B 0.7 Isé@ymw@bsorptlon
par Y ot a f RAUH o
el 2SR SOREPR" D (DT SRS D0 9 8RRt e
Solvast Galdent: tlds%ﬂ% Soksyl B 6. mintiés falloengpby Qﬁi%cﬁoh‘z@nt Buba0.3
XXVI1) optionally in the presence of a suitable base
mindE¥h as triethylanmine in a suitable sol vent such as
7‘Thg'f<5‘[ﬁ)tvﬂ}{ hRETRTWE udR D aXaflfd .-A conpound of
fornu a ( , Wherein L is a leaving group (such as
halM)etth)éyI Instrermyht; Agibive,110G(@)lueb: Bramasil Gigyrebased-phase silica,

t h d.of f
100 RS Samaatels st sanetiar bath AERRRE T Sl abofa) o
TEAYRWnitril® $Ydw Rhfe: 1 n¥/hdin; 35 ohRIPEHMErR] 1 o- PH0TH s8IV Py lf(!r)20 minutes

optional 'y in the presence of a suitable base such
follawddgyhil0anBolecitrB forduninatst dbsobueniVayalchgtas: 220, 254 and 280 nm.

g R B S (o "y b

t r anghed Bedinkiire@NAENEt 1¢ 0NN OW afcdd Mubaa (C8vkdsed-phase
by techni ques such as oxi dat’i on, al kyl ati on, reductive

sihcanhOﬁact?I om, Suon pargilelsiee; $olvenddh: AP snmonhenwiate, keloowt B:

nth literature..ALC 0

acotap s oY € T h i, SER TR TRk JOR Y Ralvah o minues
folldVRSIMy BI0%, $olabt B—?or'lsmﬁlulteeé\‘b*sél?ugﬁ Wefeﬁ%tﬁmﬁﬁ 28ahfd 280 nm. In

tosyl, nesyl, -SMe, -S(QO e prepared by
genaralethe setentianline Oéthé@ﬁfﬁﬁbl@hwa@flotﬁd)r rrul a (XXXI 1) with a

co mul

rﬂgg g@iﬁw%g e rev%f’31 %I%C agse)dth%f)enjtl ﬁrn Yv ‘[il1¥1 tfl@ fotlllavw S%ﬁ]tugtgaﬁlve

exaxﬁpibyent such as , 7V-di net hyl f or mam de A conpound of

formul a IbéXX vvhereln L is a leaving group (such as
HPLa| oHig ‘iff"“%%ethuldéﬂ}goma@(g{% Ke etc.) and Ris a

dr

HB T 2 P Qi o B B R DR R Blonb e

HATS a0-@adabéhARupl- (-SHchAas zvr&b@am&tﬁg%womﬂﬁwkafﬁioeoﬁhosphate
with a conpound of formula (XXVII) optionally in the

HORY es érydrasbenzetiiazalsl e base such as triethylanine in a
sui tabl e sol vent such as , 7V-di net hyl f or mam de. A
conpound of fornmula (XXIII), wherein L is a | eaving
group (such as halo, tosyl, nesyl, -SMe, -S(O M
etc.), may be prepared by the reaction of a compound
of formula (XXXV), wherein L1 is a |eaving group (such
as hal o, tosyl, rresyl etc ) vvlth a conpound of forrrul a
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tenperature in a solvent system of water and ethanol,
or for exanple by using 3- chloroperbenzoic acid with
wale@bloarronet hane as solvent will be required. POMEBRIOBNS0549
(VI11) A conpound of formula (VII1) may be prepared by
the reaction of a conmpound of fornmula (XXXVIII),
wherein L1 is a |l eaving grogp-(such as hal o, tosyl,
nmesyl etc.), with thiourea in a suitable solvent such
as ethanol to generate a conpound of formula (XXXl X)
HOAW”Cm]ﬁ@héceﬂaﬁ%@&&ﬂﬂﬁ@kly reacted with a conpound of
formul a &W’ in the presence of a suitable base such
NMBs séﬂmg ydebsindeosgid a sol vent such as
]]M%OL/ lﬁhﬂﬁ{nantde and subsequently oxidised, for
using”Oxone(r) at roomtenperature in a
Imwsolvgnvdﬁyam@mnﬁﬂmﬂmger and et hanol, or for exanple by
usi ng_ 3- chloroperben20|c acid with dichl oronethane as
DM4o| vEérY-drneByigerisaidst formula (XVI11), wherein L2 is a
eav such as hal o, tosyl nesyl, -SM,
]TH{S(Ckg%% é?g91£ may be prepared by the reaction of a
Dh&Eonp@Qnﬂnmﬂmkyﬂhmka (XL), wherein L1 is a |eaving
E &SUE tosyl, nesyl etc.), with a
1y @oqu ’%P@RO wherein XL = -S, -SO -,
DAdy@tngﬁbhglln the presence of a suitable base such as
triethylamne and a sol vent such as tetrahydrofuran or
Me(lV, 7vsaﬂ®m'etl¢1yl formam de.In the case where X1 = -S a

u oxi dation step, for exanple by using
DC&%( g%ﬁf 1? tenperature in a solvent system of

DIPRAL el mads@rbRnehylafiind or exanpl e by using
3-chl oroperbenzoic acid wth dichl oronet hane as
DB ol védtdiggabicyplo[T-eflundeet7-qx) (XVI11) A conpound of
for | V|ng group (such as
RT nHk?%%& ehgéﬁﬁﬁgﬁéﬁgﬂk%éz Q%Lég , may be
tR,prepaﬁeﬂubynﬁ@e reacti on of a conpound of formula
(XL), wherein L1 is a leaving group (such as halo,
nﬂztosyﬁ“ﬁﬁ&%ﬂeﬁﬁ@ ), with thiourea in a suitable
o)
fo%r@getiﬁdﬁl a%s%eﬁ@?&tera%en A g@%ﬁgﬁ%ﬁwgggﬁsg&hemﬁoolkn (v.
1.40a froon@pertye Gcicho fioSbfiwgtel vvwiwn ey dseppr. @merno gcndrate IUPAC
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COH@UEﬁ@a@nﬁv 7V-di met hyl f or mani de, and subsequent |y
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tenperature in a solvent syst em of mater ~and ethano

d ] y NS 'y (i Y ¥ f
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£t he substituent R1 present in a conpound of
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as oxi dation, reduction, nU@I or electrophilic
reactions, addition and eactlons An
exanpl e of such a trans namlon l)d be the reaction
of a conmpound of form? a~(XLII), mh reln L2 is a

4.,6- BsE(GSh@Ln@tb)dmﬁ(lﬂwhh Aﬂﬁl]mifﬁd}ﬂ bﬁyllmer(éég hl,g) -V@Mdtsselﬁécﬁ)n pyridine
(5 it Al ey bR PSR QR Ope S DL oAt VAR " dratsg to 90°C for

houth Fﬁfthé}'el BthBxyBént &R |cﬁlo§1‘él: v%gwatla&edtaﬁa ErRM¥aL R heaBd at 90°C
wed by a reduction, such as the conversion to a

for enﬂurdé@r ?ahmy@l rﬂl@ereéc@pn@we@llwed toe@ph@mtpqmt@% topdipipess it dissolved

. SQUr ce, a co nd o X LLL)

n mf%ﬁl(]%[ Sl"he ?a%rlﬁfw%sep%sgezd? deJOéJYna ég&? % urtnﬁe Eﬁlutgrdo\&xh I7N ammonia in
be introduced and subsequently converted to another
group of the fornula R2 at a subsequent stage in the
synthesi s using nethods known in the literature. For
exanple, but not limted to, an R2 containing an al kyl
or aryl am ne (which may be suitably protected as, for
exanple a n|tro or t- butoxycarbanate) may be

. T 1
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such as tetrabutyl ammoni um brom de. A conpound of

formula (LI), wherein Y = NG, HOC(O -, may be
w@e@paoeel by the reaction of a conpound of forpal/&@B2008/050549

(XXXVI'11) with a suitable nucleophile, such as for

exanpl e sodi um cyani de or for exanple

tris(phenylthio)nmethane ani@g-foll owed by a suitable

hydrol ysis. (XXXVII1) (LI') A conpound of fornula

(LI'l), wherein L2 is a |leaving group (such as hal o,

metRa@8Y The ﬁ'ﬁéﬁf&ms wdrk bbMRh@ABA hyldeub PROAMbmatoaMphed Sk Qllcéy%lutmg
etc.), be prepared by the reaction of an am ne of

Wlthf?oﬁ%un%thmRHNPICM tth gb/eébﬁrmsun@l C@mp@mdrﬁlm’ém(gn p$ ¢ paleplue solid.

resei it
——Jggigﬁ—éﬁ ?fﬁPﬂ§Fﬁ8%§dV?Qbﬁe act ﬂg%?gg(?% F N R8(2H
m), 3180 Ulle c90.7>1\55¢t SISOV(2H9m§,rB 683(21{ Qif)|3384 @a1, sh 3@837rrp339mctmfm) 3.93
or nu gro
(th%4 576 fléi,;sv 4. #e@ﬁ b, §r5|7f(ﬂldo$)o@r88 hwog@%h@apﬂ §)6 éﬁ/ﬁ (2H “m), 9.79
(1H; (O 2Me etc.), may be prepared froma conpound of
rmul a (LI\O by hydrolysis, for exanple with sodi um

h&mhﬁdummmdedfﬁ d2&ui t abl e sol vent such as an

et hanohwat er m x. A conmpound of fornmula (LV), wherein

L2 is a leaving group (such as halo, tosyl, nesyl,
The E)fépfafa'ﬁgﬁ %f@%h’)ﬁ [£35)BRely ImorphBtin- 4-%@]9371‘1%1@12(:&1?)111’16 E@d’es@ﬁbed

prepared by the reaction of an am'ne of formula RLRAN
belowi.t h a conmpound of formula (LVI) in the presence of a

sui tabl e coupling agent, such as HATU, or follow ng

sui tabl e activation of (LVI), such as the conversion
4.6-BR[(38)-3GhdihARlofsHolA-4- A Seimmaiglafing or mul a (LVI),

wherein L2 1s a leaving group (such as halo, tosyl,

mesyl, trifluoronethylsulp EKI, -SMe, -S(O Me etc.),

may be prepared froma co of formula (LVII) by

hydrol ysis, for exanple MAt sodlun1hydrOX|de in a

sui tabl e sol vent such as €} hanohwat er ni x. A

conpound of fornula (LVIHLN’g\ €rgin Y = RIRANC(O) -

ROC(O) -, NG, and L2 is a Ieav#QQOgroup (such as halo

tosyl, nesyl, trifluoronethyl sul phonyl, -SMe, -S(O M
2-Arim-9,6-didyorbgyrixh s @2 8ly) ahl eﬁ)éamt:ﬂ@hnmfphalmeqﬂmmg) @vere

diss%ﬁgc‘; nglr rruwllgda ¢ \IélpIIS)ILgl \é\g élgoge - glrlg gar%f E{tg %%hq?r%gl Iﬁl g))()vx’zas added and

the scfl%ﬁtn'l&fﬁfr@geat&f t@QlO@ﬂLe fé‘rl'QaS Hodr@ "M{%'Iﬁ&t&e %E BRRy&BY% B61 and

optionally replaced wth Q S, and wherein L1 is
partlaloh@hbatwgergertby;lm%tsmmdwahladtted acuuﬁsyst solmeayd! sedivn) hydregen

th : f t h di h
R S O A R T e e
phas@SydsQFAsREY MR by ik cfte M (h¥h tHeBREANEsf @PEdd RastRd Wikh 10%

usi ng aqueous sodi um hydroxi de sol ution and DCM as a

aquepyh hepe (v $hmd)sH% btm@(lph ag elpraad drige (hyéhmlsudied@gSO,) and
conc%ﬁ{r%{?g %’ acum%gndk%\%ng g&@&%%ﬂg@g%gfhc; eﬁu[q}ijlg w1th 0-2%

isop@ipatifl it DUV (asth hatw drémsofltsicthBamline added), to give the des1red compound
trlfluoronethylsulphonyl -SMe, -S(O Me etc.), nmay be
asaﬁ?@b%ﬁ%d“&? 71 reaction of a conpound of fornula (XL)
NMR! gg'actﬁuﬁ L RREE (4HAci390BD] EDC1HigaMmons | DR ?ﬁxé‘)“?'ﬁ 3.19 (2H, m),
ani for exanple’tris(p en§ t hi'6) net hane
3.51an3.6M (zmlmp\mﬂ by 7a(BlimpBlsd hy.8f @H.ank 3.98 chapHdnp#.26 (2H,
f L), rein Y = NG, ROC(O-, may be prepared
q)45§{@¥L%Fé)%Pﬁgﬂﬁd? a conpound of formula (XXVI1) with
Mas@ SpmRayM+af 26ormul a (LX), wherein L2 is a |eaving
group (such as halo, tosyl, mesyl,
trifluoromethyl sul phonyl, -SNE, -S(O M etc.),
optionally in the presence of a suitable base such as
triethylamne in a suitable solvent such as
L, L/ -di net hyl formam de. (XXVI1) A conpound of fornula
(LX), wherein Y = NG, ROC(O-, and L2 is a |eaving
group (such as halo, tosyl, nesyl,
trlfluoronethylsulphonyl -SNb -S(C» N@ etc ) may be

o o o oy o o




A conpound of fornula (LIX), wherein Y = NG, ROC(O) -
and L is a |leaving group (such as halo, tosyl, nesyl,

wo eaobloeosoret hyl sul phonyl, -SMe, -S(O M et c.pCTEB2®8/050549
prepared by the reaction of a conmpound of formnula
(XXVI1) wth a compound of fornmula (LXVIl), wherein L2
is a leaving group (such as.ggal o, tosyl, nesyl,
trifluoromethylsul phonyl, -Swe, - S(O M etc.),
optionally in the presence of a suitable base such as

I_flﬂmpmﬂ.ﬂﬂ’_wma (LXVII) wherein Y = NG, ROC(O)-

and L2 is a | eaving group (such as hal o, tosyl, nesyI:

trifluoronethyl sul phonyl, 1S(0O) 2Me etc.) may be
prepared by the reaction of ound of fornul a
(LXIV) with a conpound of for (LXVI) and

subsequent conversion Jof th gdrodip to a suitable

| eavi ng group, such %mr/gﬁctl\‘orﬂ Wt h

7V-phenyl trifl uor onmet ul fonim ldeq n the presence
of a suitabl e base such as DBU and a suitable sol vent

2.6-BisAS s rentevimormbn okl 2 vl 170 potranyiolvgd i pyridine
5RO GRS Pl SRR PR B I8, i pgon vos

heatafayt J0Ciftnt 2 beslite dedn iye shafushailldwad asreddl and ubskehtrattd Oivacuo. The
reacti ons or generated by conventional functional

res1cb#e(ym§ digseived ghmp@ﬁgolepafsp@rdqym dPCXo2 evlupynaditha @qsgyed material
elutd@i tl?%l Jﬁég}ﬁ? ?]M y CRIRASTRERLLRAEH AR o&%‘ﬁ%ﬁ (R A9aEEhd the

are inclu € process aspect e I nvention.
residoerpuexiadrpy erapeliPbdinbsicofto e thd des{rbd comyound (Bdmeg s edvhite solid.

o b Noerite SERMTRB 1 GGG LA - QT ety - 3.0 am,

m), ﬁmmcglmzﬁ{ 85,0140 g@ﬂ '30@1 Hensy, 3Sy§h3 beRnLiANS. @ndz 62 (1H m),
|cat|ons I NC de for exanp e, |ntroduct|on of

3. 685130%4 2Hient 389 - ﬁ%r@Hofn)ahW&f]&ha'm BB (b ).t ] oh22 (1H m), 4.25 -

+2FRCk Dt EOAT IR Bea IR ob 7SS0 o Rt 628 am o

Mask Sa&&hing MAH ngmcti on conditions for such procedures
are well known in the chemcal art. Particular
exanpl es of aromatic subst itution reactions include

The tﬁnf vénﬂé c@rgg&}r{dg Qve?et i Ce{n angfog g’ﬁl&g Fr% %ﬁ rﬂ)ﬁ{ﬁ@%ﬁ@

ric-aci an acy
metﬁﬂmoqmahﬁ)-meyl]p@immﬁdm& hlt&ined& 2ethtlis[(BS)- S—n&@h}dm()ﬂjhohnaSyl]pyanm-
alum niumtrichl or] dcgim der Friedel Crafts
ané‘B?lél‘ilCHhGﬁQPmPﬁ%telaﬁ‘ldr ion of an alkyl group using
harig Lew s[acid (Suchy om ni um

tn%hﬁorl de) um':I‘er Friedel Crafts con‘g tFTaons and thIéCMS
i ntrodugti on of a hal ogen gr oup. Particular exarrpl es MH+
of mmdi fli cat 1 Ane 1 Nnel ||r~|a rodiuecti an aof ni ro
gr oép td an ani ng group biy ?&B@Kéﬁbﬁ@letﬁa&m}m@ -4 428
hydr ogerjati on w a ni ckeh,aah iyt 1]05 nlR& rrent W th
iron in|the pres N f h%?och orl acid w
heat i ng; om@; INOTN kipértzaingdet 0 al kyl sul fi nyI or
al kyI sulfony . It WILI\I' aI so be appreciated that in
nece“ssar y/ desi r abl g]to pr f@cﬁ?ﬁgll@%éﬂ%?tﬁl ﬁa’roglﬂ 55| i 100
t he corrpounds Thell nst anlygﬁyryyﬁﬂqrgzgﬂm B 3 S
necessarly of de UI‘.\a/I and sui t abl e nmet hods
prot ectijon”af ey’ kiiotn{1y t|Hodeowkidhebonmmite art.
Conventilonat Pprotectiiig groups may be used in
aUC Ul ddl (o] 54 VVI I.II st clIIUclI u P clbl.l (o4 54 \I U1 I I I ust cll.l UT1
see T.W Geen, Protective Goups in Oganic
Synt hesi s, John Wl ey and Sons, 1991). Thus, if
reactants include groups such as am no, carboxy or
hydroxy it nmay be desirable to protect the group in
some of the reactions nentioned herein. A suitable
protecting group for an am no or al kylam no group is,
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VDA- MB- 468 hunman breast adenocarci noma cells. (a)(i)
In VitronmlTOR Ki nase Assay The assay used Al phaScreen
wo ewboai7ogy (Gray et ah, Anal ytical Bi ochem stprgr/GBR®8/050549
313: 234-245) to determine the ability of test
conmpounds to inhibit phosphorylation by reconbi nant
NMMOR. A C-term nal truncati@g-of nifOR enconpassi ng
am no acid residues 1362 to 2549 of niTOR ( EMBL
Accession No. L34075) was stably expressed as a
FEAmpRI0CT T Yaueturen HEKZ93 CelTs agaW@scribed by [ Lems
Vil ella-|Bach et al, Journal of Biochem stry, 1999,
274, 4266- 4272 The HEK293 FLAG t agged mTCR MH+

at 37C Wi th 5/@1 DT A A P
Dul beccq' s nodi 1 éf/L Eagl ef gpﬁ{rﬁmmle}j}Jﬂ{&ﬁdQIyEM

InV|trogen'L| migt €d i slle UK Cat al ogue No.
41966- 029 t aﬂl bﬁ@&m—ldﬁhact ivated foetal calf
serum (F I g, Pool e Dorset, UK, Catal ogue No.
FO392), 1U/o C-gtuotamne (G bco, Catatogue No.

25030-024) and 2 nmg/ M Geneticin (G418 sul fate;

Exahmle MICBQBIMR_ (460t I8AVIHIKDSER @it 1 NeoH, 1 B 0275 (2H, m), 3.36 -

340 Helm okbh oS9641 RriBLarth vhG? IR 6q lusk WO hEDFEAGCH. 9. 390

- 3. %Rzﬁoas 4@9%1‘1?'&)194%9@{1%504 6’1“%%3 gﬁfl'xﬁ)"‘ LB QUeSs - 7.18 (1H,
Test coO ds were prepared mM st ock solutions
m), 7.42 DNIB@),ant) dH, b, $4i-m %y (\Aﬂt,er) 13(506e1q{usbed to give a

wxapieg: {1 NOHEEnEaM A PRRE S LPaced ikom T 07 am

3), 3@76(I1He§) 334-y.!l &), baw- \BQ‘J7L(QH ﬁg\@ 6MUH, ea)ppkeyswoem m), 3.92 -
| ate (G einer IO one m xture of

3. 95r(éHom),| 31%(4%@9441‘3%@}}11!)()525&@;1;1@; 7.35 (WD o8 1 hyl it a8.14 - 8.17

pept bstrate
(IH’(@ﬁc}pi n- iﬁx- Lys-Lys- Al a- Asn- d n-Val - Phe- Leu- d y- Phe-
Exaitiple 3yt NaiR £408: BrMHSeDM&SD-dL)edit. GB ua Sar(6H, m), 3.01 - 3.07 2H, m),
Val - La/S- G u- NH2; Bachem UK Ltd éﬁg m\%??nd a
3.375%4 %2 s 8Dud 8N 310 AP M hes & §Dﬁc§2 sk 3otif £ £P0 (Bb m), 3.92
. i_Rg a /
(IH’rDmré"%AlE@t%S%a(E%@ %Eggnese @Hjml)i 4&?’7’?]{3 ({rh(\)/; 0 ng 4gl(iH m), 7.39
- 7.48dil Hate,D.23 (Ithein t enperature for 90 m nut es. Cont r ol
wel I's that produced a maxi num signal corresponding to
maxi mum enzynme activity were created by using 5% DMSO

The pR$hRAEn F 4 %%&[(%%@ﬁ?lm&@ﬁ&ﬁ@h W hﬁu&ﬂ-@tan%'h@ %@ @6scribed
a m ni num si gnal corresponding to“fully inhibited

earlign zl}ameweateomcvfe”a@—bd[(ﬁﬁ) Aahakiting EOTPhof i83-yiyrinmidire Zd mare is

desctiﬁsé eclonpound These assay sol utions were incubated
i3I BIR¥urs at room tenperature. Each reaction was

2.6- stﬂggﬁg—nl%fh\tlﬁﬁnﬂ@ﬁhm A y@fmid-adhmefe a m xture of EDTA
(50 MM, bovine serumalbumn (BSA, 0.5 ng/nL) and
Tris-HO pH7.4 buffer (50 montau ning 5 p70 S6
Ki nase (T389) 1A5 Mbnocl on tibody (Cell Signalling
Technol ogy, Catal ogue No. O6B) and Al phaScreen
Streptavi din donor and Pr0|e| A acceptor beads (200
ng; Perkin Elnmer, Catal 60002B and 6760 137R
respectively) were added and Qﬁe,assay pl ates were
| eft for about 20 hours at roomtenperature in the

A mélaiir. ofﬁtwmneam ﬂlaﬁloré?pygllﬂﬁﬂﬁle @u B3 gn Q{3$)F3)meﬂﬁf$1ﬁ6rﬂhbﬂl|iﬁ (6.00 g) and
excitation at

calciy sasbeial (és%lrgmﬁ NP mﬁa)gvﬁﬁ a?@,ﬁﬁda%téa Ob]1 88t ¢ rﬁ% % bgurs under
mtr(%gﬂ'ixhﬁxor v g{ ?%c{]f&gcﬁglgegﬁe% Htt toat é iﬁéﬂé g'lhghln E;{vfé@edg [0%e@90 cool
and pafitionkel Hdtateni eshﬁsasﬁeﬁeanhéd smut‘ehedﬁdtcplhaﬁmodmra)n of sodium hydrogen
Streptavidin donor beads fornms a conplex with the p70
S6 Ki nase (T389) 1A5 Monocl onal Antibody that is
associ ated with Al phascreen Protein A acceptor beads.
Upon laser light excitation at 680 nm the donor bead
acceptor bead con‘pl ex produces a SI gnal that can be

o nN o - o | — g g— B o
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Each reaction was stopped by the addition of 510 m of

a mxture of EDTA (50 mM, bovine serum al bum n (BSA;
w@2@900778L) and Tris-HC pH7.4 buffer (50 nmM PCT/GB2008/050549

contai ning p70 S6 Kinase (T389) 1A5 Mnocl onal

Anti body (Cell Signalling Technol ogy, Catal ogue No.

9206B) and Al phaScreen Strempavi din donor and Protein

A acceptor beads (200 ng; Perkin O Elner, Catal ogue

No. 6760002B and 6760 137R respectively) were added
carbdifle ISMBIdA8S A WAAELRRVIED £ fil thition QHE FHY e sabpdrAQMN The aqueous

tenperature in the dark.” The resultant signals arisin
phaservgmwaghed with gﬂwl eoctdte and ban He GgmigsAombiRed; @/as:hedsz?lﬁggO%
aqui BIEY G SRR (3T O RIS 124 3 R g, g gpeson and

uasar

conddhditcdedi @i dT ihesiphowd atrbmatogirdpﬁe@bﬂsmb@ re]!dtﬁltg&ﬁth 0—2.4%

. biotinylated peptide that is associated

isoppapaplse X (withia feydarnslarietbHaminsasidsd)s @rgﬁge thedsppidessempound
K| nase (T389) 1A5 Monocl onal Anti body

as a%ﬁﬂ)r&@ﬁgg 0% ed with Al phascreen Protein A acceptor

NM RéSpeatrurhlp GhNMERS 64001 1|3gMHze®D|Cﬂ3:)t6| 1018 at.2688H,nm), 3tiBe 3.21 (2H, m),

34t C3F e ASaSu AL ROOFaT AGPYSHUR b okl Bl 423 - 430

(3Hqﬁg£gg}9|_rkp§4e(1q{:tnll)v5tog [ﬁsglts in an assay signal. In
thé presence of ‘an mlOR Ki nase i nhibitor, signal

_SﬁmjgmhMtHré%ced 0 nTOR enzyme i nhi bition for a
gi ven test conmpound was expressed as an | C50 val ue.
(b)(i) In Vitro PI3K Enzyne AssayThe assay used

ExaMpdd16:591[8 $B i R S M nkd v k8 rploBit-4a 1 py ritdidin 2 iyd Bb-methoxy-
Bi ochem stry, 2003, 313: 234-245) to determne the

DXJQHEEEE&JHELEEQQ conmpounds to inhibit phosphorylation
by reconbi nant Type |I PI 3K enzyges of the lipid
Pl (4,5)P2. DNA fragnents encodi ng human Pl 3K catal ytic
and regul atory subunits were «3pfated from cDNA
l'ibraries using standard nolegphar biology and PCR
cl oni ng techni ques. The sel cg@d fragnments were
used to generate baculo[fﬂusHexpr non vectors. In
partlcular fuII | engt of eac the p i 10a, p

b and i Qd Type la human PI3K p i 10 isofo
2- Me@m SAWéegeqadwxmbe amms@ﬂg@glawaeémvpd wib‘déﬁmp) q@duDIPEA

(0. 29@%&3 ?odri] Iéﬂaklﬁ: %&@Jﬁzla@edrtgt%lge?&oﬁ %0\?1' %ﬁrleo }%Ztr%t?(tn was alg)wed to stir
at roEﬁUtEtI@Bﬂatlﬁ% forel,0 Iﬁﬁm&b elyen AAKDbis[(BER3 -\tﬁﬂhydfnolqﬂlo&ln 4-yl]pyr1m1d1n 2-
adapt ed versi on of Fastbacl containing a 6-H
amlréfpﬁ‘l@ hag d %&dtthweetf%ﬁtmﬁﬁ%ﬁ hepsea 49 quhbsrrepitor Vbas passed
dowh g sc@@zi SRl LR STRARMIAG! ) ATUOGAGAerl shudeicn 7N
44-71 102 (EMBL Accession No. X8336A) and the ful
amnicmnﬁgmhnd:thmmrh PeFectieguivatcaoycaitbiediit v@@WBhdﬁlme&éue)punﬁed by

13 al b- cl d int
prenp et TP O St e Bt e e §° CeRE T H04, L | |
NMR@peaﬁﬁﬁﬂmmewop BoMExPDEAER, )V t.0 t ha4p8Fam), 3.00 - 3.08 (2H,
ul at Orﬁ subunit. Fol |l ow ngaex pression in
$

t he
m), E;é uBoVi(? mé,y%%(ﬂfhsh) n’g%;té é}}a mhébﬁ&(\lﬂ' qg 3.90 (1H, s), 3.93 -
3953 f?ﬁz{d?% | ﬁgtf%%lﬁi{g dz ge o) g'us' ng % r?d 12 (1H, m), 8.65 -

8.66QUHI i) CAX 0D H, €¢hni ques. DNA corresponding to am no
aci ds 263 to0,380 of human general receptor for

m@ﬁﬁ@ﬁﬂﬁl%§ﬁtﬂ%ﬁes (Grpl) PH domain was isolated froma
CcDNA |ibrary using standard nol ecul ar bi ol ogy and PCR
cl oni ng techni ques. The resul tant DNA fragnent was
sub-cloned into a pGEX 4TI E. coli expression vector
contai ning a GST epitope tag (Amersham Phar naci a
Bi ot ech, Rai nham Essex, UK) as described by Gay et
al ., Analytical Biochemstry , 2003, 313 : 234-245).
The GST-tagged G pl PH domai n was expressed and
purified using standard techni ques. Test compounds
vere prepared as 10 m\/l st ock sol ut| ons |n DI\/SO and

.




The assay used Al phaScreen technology (G ay et ah,

Anal ytical Biochem stry, 2003, 30 313: 234-245) to
waledoenmi’ae the ability of test conmpounds to i nPCDGB2008/050549

phosphoryl ati on by reconbi nant Type | Pl 3K enzynes of

the lipid PlI(4,5)P2. DNA fragnents encodi ng human PBK

catal ytic and regul atory sulggnits were isolated from

cDNA |ibraries using standard nol ecul ar bi ol ogy and

PCR cloning techni ques. The sel ected DNA fragnments
The \f&[@vﬂd% 86npSurds RRFAMBIORCH! DY IobbFs BXRHEL HEShON 636%%3@53-

icular, full length DNAof each of the 10a,
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adhere On day 2 the cells ver e treated with t est
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conmpounds; for exanple 2b the I C50 was neasured, the
value was 1.044 mM Test (c):- 1C50 versus Serine 473
WO 200ok0778t | ess than 10 mM in particular 0.1 PCRGBRIUB/050549
for many compounds); for exanple 2b the IC50 was
measured on two occasions, the values were 0.052 and
0.025 MM Test (d):- 1C50 atggl ess than 20 MM The
foll owi ng exanples were tested in enzyne assay Test
(a)(ii): COWPPOUND - 946 The present invention rel ates
s), 4419 -7 Phet, o4 PY (1 11 @i B84 ¢ PHPOURIS (1R HCESEES.18QIH, m), 7.25 (1H,
their E(ﬂgar ation, har maceut i cal conposi tions

d), 7ciﬁrrt"éﬁ rhdrdSar Q‘Héi mus@O08 AlH.ts¢r apy, for exanple
el U5 3SR PN 2 S

2. 64l(|1Haa)$ 2668({/1H[ qpme)4or3 (momt BBKz 98(Mﬂn9d) .t 09 I(ISH rtQV\B welB21 (3H,
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he TV-term nus, as well as FRAP- ATM TRRAP ( FAT
Exaamlle ERT HOWER (A0AUS MBraPMSQHdarigl hid 1 mala@mmh 2.1Qur2.&n(3H, m),
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m), $hO\TH D, 589l 1Aty A2 veoramaa) & 2TaH, v, 8r36f- Wt (18N sn), 10.26
i ncl udi ngitransl ation, transcription, nRNA turnover,
(1H,59 ok Geph(1&t sbi 1 i t y, actl n cyt oskel et on reorgani sation

Exafffle B4 PORY CAdPBG BB B0gs! M 1T St 2 m)

3.37kieb@H, m)egnat 8sS8IRHNAl)S3.68 (ﬁH gh) BN~ 8 8¢ (DI smf, SUN(4&8E ), 4.36
sull or_insulin-lik factor) and nut ts
Cr et Qe ahng U B dhagoehsws 18 Vefah e ek D
grovvth NTOR ki nase is activated by growh factors
t hrough the PI 3K- Akt pat hway. The nost wel |
characterised function of nmlOR ki nase in mammal i an
cells is regulation of translation through two
pat hways, nanely activation of ribosomal S6KI1to
enhance transl ation of nRNAs that bear a 5'-term nal
ol i gopyrimdine tract (TOP) and suppression of 4E-BP1
to all ow CAP-dependent nRNA transl ation. Generally,
i nvestigators have explored the physiol ogi cal and
pat hol ogi cal roles of nmMlTOR using inhibition with
Rapanyci n and rel ated Rapanyci n anal ogues based on
their specificity for nfOR as an intracellular target.
However, recent data suggests that RaparTyC| n d| spl ays
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proteins such as TSC, TSC2, PTEN and LKBI tightly
control nmTOR kinase signalling. Loss of these tunour
WG ppnessnr proteins | eads to a range of hamarPOIEB2008/050549
conditions as a result of elevated nmlOR ki nase
signalling (Tee and Blenis, Semnars in Cell and
Devel opnent al Bi ol ogy, 20059016, 29-37). Syndrones
with an established nolecular |ink to dysregul ati on of
NMIOR ki nase i nclude Peutz-Jeghers syndrone (PJS),

Exa £9) i B8 a%eH3 HieY nﬂr Edin- piRkiA i Y RULLAR thoxy-

_EEEEEQEOUS Scl erosi s (TSC) (I noki et ah, Nature
Genetics, 2005, 37, 19-24). Patjents with these
syndrones characteristically dev | op benign
hamart omat ous tunours in nult' organs. Recent
studi es have revealed a rol g JTTOR ki nase in other

di seases (Easton & ughton rt Cplnlon on
Ther apeuti c Targets, Rapanyci n has
0)w pot ent

been denonstrated to osuppressant by

i nhi biting antigen |nduced prollferatlon of Tcells, B
2,6-Bis[(BS)- mtl@dmmg@ynﬁrﬂdnmmldm-% -Satial (ISQmwasrrﬂsalﬁﬂsaltvrsdam

Soan

pyrlgmg f%gﬁg :&g& flm n%quﬁ?x %Zoy? allf)ljié' ?966}11% \;S/%;ﬁ;drdg% %Sg%he L 3G6n and heated

to 90°ahiiobil thoen Amifdntdﬂel knnasgybaizoyl dhorife (07 i) ey a&dieSiChnb.Qleatmg
usef ul |n the prevention of restenosis, that is the

was gonusel [esra yrhersh hew Photenstianayasdall & cond pad thep gvanrortad to

dryn'égkean\ﬂa[ﬁg% Hind difofEE RPRY &laﬁ(ﬂ a'hP oddBl b t%%cééﬁrk ﬁl)umn g20g) The
stents 1 n the treatnment o vascul ature |sease

compduraihyasNemokeyiveth @ NJoomnaik 110 meMadolc coreen2862in \814;60 and the

.1773-1780). rt hernore, the cin e, . :
resici sy aplteﬁr?nﬁéleﬁﬁc%lu ipeVabyare et ol b fgivghe desired
mat&?ams%qngia{s%a@émuw&swl opathy (Eisen et ah, New

Engl and Journal of Medicine, 2003, 349, 847-858).

NMR|Speetrum: HIERIK (408518 Mbli DM%D-Ha)sﬁ bé®n 1204601 wb.c0% 3.h4 (2H,

m, £37 S G DSk ST Ak e e rdeier b PPl BT ort )

4, 25C(QHS@)ZMQ'HC-G1 &f (1Im)ex)easediged) HORL 79578HOM), 7.97 - 7. 99 (2H, m), 9.87
cardlonyocytes (Tee & Blenis, Semnars in Cell an
IHpavel opnent al Bi ol ogy, 2005, 16, 29-37). Thus nWOR
b s are expected to be of value in the
hﬁmg?@%%ﬁ??§a+§ng§$reatnent of a wde variety of diseases
in addition to cancer. It is also believed that a

nunber of t hese nnrphollno pyrimdine derjvatives may.
Example.20: A R09)-2.6 et orphioling4-yh-4-1(35)-3-methylmorpholin-4-yl]-

6(nﬂkﬂaghﬁhbﬂﬁgh ;thﬁhdﬁf") 3-kinases fam |y of

KT ases. PNosp at|0y||n03|tol (PI') 3-kinases (PBKs) are
ubi qui tous lipid kinases tZﬁ% function both as signa
transducers downstream of ] surface receptors and
in constitutive intracell ul frenbr ane and protein
trafficking pathways. Al lo are dual -specificity
enzymes with a lipid kisfs paim Ay t hat
phosphoryl at es phosphoi nositidds_at the 3-hydroxy 5
position, and a less well characierised protein kinase
activity. The lipid products of PBKcatal ysed reactions
A m@)@ﬁ‘i’@rdf SidhorpIoE Pl h@lﬂylhﬁﬁﬁ:ihbﬁﬂl 4%zlfl65(m%ﬂiy$slﬂﬁﬁﬁjﬂﬁﬁﬂgil)pyrlmldme
(3,4,5)P3], phosphatidylinosito 4- bi sphosphat
(150[rpg)( gisA. eomethmaspiahna (9. 593 Mhognd é‘l’dl‘gnﬁéﬂ’@ﬁﬁéé g) in DMA
(3 m[L@I\A(a@h&te(? 8@1?0 (tf' ¥Wi.5 ﬁ ‘ijn yﬁﬁ&%&/ﬁ@é I?éa&tgr "’Th\é %e{cﬁgﬂ nﬁjcture was
trans ion pa mays udi ng
loaded; Sﬁﬂotal SO XL2acoteht , the @bluber @hdhod ,wnadhﬁhaumh 1heauhe/dasa’ed material
cyt oskel et al rearrangenent and vesicle io trafficking.
PI(3)P is constitutively present in all cells and its
| evel s do not change dramatically foll ow ng agoni st
stimul ation. Conversely, PI(3,4)P2 and PI(3,4,5)P3 are
nom nal ly absent in nost cells but they rapidly
accumul ate on agonlst stlnulatlon The domnstream
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regul atory subunit have al so been identified in
cancers such as those of the ovary and colon (Philp et
w@beog/o€ascer Research, 2001, 61, 7426-7429). |PCT/GB2008/050549
addition to direct effects, it is believed that
activation of Class la PBKs contributes to
tunouri geni c events that ocegr upstreamin signalling
pat hways, for exanple by way of |igand-dependent or
| i gandi ndependent activation of receptor tyrosine
clutdd WAL ON, anféhRa $YSE@AB0IOThd QDML Rerd dRbéntRitedBl-vacuo and the
Cancer Treatnent Reviews, 2004, 30, 193-204). Exanples
residye pyeiéind bp prapeAi-si(bavd) 19 aiye pagt dRAHGS ccvmmumde(lSl mg) as a solid.

N RSB ARFAAR. 51, SGERITY 1 330055020 84D .12 o,

s), 3RBK4 A d), atsed 158 (MRYS), §158r 3161 (@H, al), 3.7D0809€ N8, mPGMb (24, s),
19, 6102-61 1ﬁ% and over - expression of the ras
4.264AHoyehd? ¢ Relif @Hann- Zeh (&L 54l ., Nature, 1997, 385,
hﬁmggéagﬁﬁg]w;ﬂf§§gltlon Cass la PBKs may contribute
to tunourigenesis caused by vari ous
domnstrean15|gnalllng events. For exanple, |loss of the

ect of the PTEN tunour-suppressor. .phosphatase that
The 3%1[%19% ESMBYHIE ST omad mnn(a@a@gsyﬁa%ﬂ}sg% R s dPRrapyipls amine.
gﬁxﬁﬁﬁ%CIatedsﬁhE @ VEry| broad 1angeARfg L UMOUTS Vi B CMS
ereg tion o BK- nedi at ed productlon of PI(3,4,5)P

3 (Sinpson and Parsons, p Cel | Res 2001 264 MH+

’)ﬂ A1

Furt ho
ot heF’ PBK- medi a:tdgd ’SI gﬁal L [%é@&é;l}/lgthpfﬁn%‘ghqﬁg\;é-gﬂfo 371
contribdte to alvariety o (RRISRuSonf 18 they)f)@ hﬁdggg_
activatilon of.s \tN S} Sholison and Agd%rs?on [ ull ar

Si gnal | i|ng, 300 , 381y89®§m¢nn3@bdltlon to arole
in medidting proll erative and survival signalling i N
U UTT I yerrs, lllglEIb BV I K
enz%%es contrlbﬁl} to tumogﬁg enes ghﬁ&ﬁﬁ&nl$yr(?

t unour agsoci at ed\ st r onal gﬁahﬂ&nﬁﬁ@hﬁaaypkﬁnmﬁmﬁhh-
signal lijng i8¢k Qim to pljay an inportant role in
medi at i ng anglog%nP evenf§4wﬁ“ B¢ helial cells in
responsg to pro- anglogenlc factors such as VEGF (Abj d

et al, Arterioscler. Tnronb. Vase. Biol, 2004, 24,

294- 300) As Class | PI3K enzynes are also |nvolved in
Exampié 21:t'V MNR (i0§r13tNBla, DBESGi), 6 Ek@eﬂﬂ8@iﬁnnnbgri 35 (2H, d), 1.68

(1S R7 U35 ahbiri 7ot Oirie 2t SpERE T, 91 312 1. 9. 340

- 3.415ngme I DB 0859 lem@%) gem (1Hnu5a8:,lgm O PRLRAS L BSI(SH, )n4 22 (2H,
tion, d ass enz S p ay an |rrportant ro
s), 427 (L Hed), dgpal- a4t43c)6‘1H)frn)L*ﬂrﬁ'&|6£Hd3l 6é2éﬂrﬁ18r)| butl ng to

xaal LAORECAERR, 5 VIRG BME0-400o" To0 TS YBT3 12 g 318

(2HId)n316BIQ${,Sd),gQEB(1H,f¢l§l,t3.QhaB.H&QIIH,Qﬁ),@l&ES BahkR6RO($HOE)
Cass | PI3K enzynmes will be of therapeutic value for
the treatnment of various diseases including different

f g solid

R s R T

(methglskHenjlasthahdydiyidddnois desvaibed balnei es. I n parti cul ar,
inhibitors of dass | PlI3K enzynes shoul d be of
t herapeutic value for treatnent of, for exanple,
cancer of the breast, colorectum |ung (including
smal | cell lung cancer, non-small cell [ung cancer and
br onchi oal veol ar cancer) and prostate, and of cancer
of the bile duct, bone, bladder, head and neck,
ki dney, liver, gastrointestinal tissue, oesophagus,
ovary, pancreas, skin, testes, thyroid, uterus, cervix
and vul va, and of |eukaem as (including ALL and CWM),
mul tiple nyel oma and | ynphonmas. PI3Kg, the Cass Ib
PI3K, is activated by GPCRs, as was finally
denonstrated in mice |acking the enzynme. Thus,
neutrophlls and nacrophages derlved from

1 Nl o s r S 1 7~ A \ N N




20

25

inhibitors for use in the treatnment of cancer,
i nflammatory or obstructive airways di seases, inmmune
w@eoogaodsovascul ar di seases. Morphol i no pyri m BECTI6€B2008/050549
derivatives and PBK i nhibitors are known in the art.
International Patent Application W 2004/ 048365
di scl oses conpounds that poggess PBK enzyne inhibitory
activity and are useful in the treatnent of cancer.
These conpounds are aryl am no- and
2-CH18£ce-p@KY B 3 tRAN Rk i L4 18.%- @Y h T iR @B M 1§y rieHifiing
fromthe conpounds of the present Invention by virtue
of their arylam no- and heter yl am no substituents.
WO 2004/ 048365 does not di scl .,,compounds wi th the
-XR 1 substituents of the present invention.
I nhi bitors of PBK act|V|UyOuﬂeTEI in the treatnent of
cancer are al so discl osedS pean Pat ent

ication 1 277 738 which nenti ons
SRR

m@cﬂm%@dwﬁm’lm@hﬁéh)mmsh@ﬁ (20 &t bY @lal)wasc@iffpb@ﬁéis
d1ch§)l1181get ?nesééﬂsdns% d @nedﬁg !ﬁlp 1}10%% )nag oig(’%]b%’tne{‘f&%/ rngq% El mIL 0.13 mol) was
adddded eivaar gltar GBEPO ss1dSorh Y3 S)rBeMdipnmoybbiite Wis dm(ﬂmﬁn

derivatives. WO2007/ 080382, WO2008/ 023180 and
dich{gromeidrepaseldad dupyds kespips dirdsagtivabelsys S86s Thirexrling bath was

thenqgﬁ%ﬁé'd fn%%hgﬁﬁ%ﬁpe 5#1%5 %II loﬁ(}ﬁ aphd r%hét)/onahqg(tlﬂ'é Gal gge{téﬁ at reflux for

e treatnent cancer. nunmber of conpounds such
2 hoass, thenthepleadtion-dixyre G-ag pxlaeimﬂll veith vetey, |dniet hydn)evZporated. The crude

matﬁ%'i 'rvg'ﬁ E\éﬁﬁﬁi@% SHVF“)‘@@&%O ngﬁ;ﬂlff dgsired mafosial ps §plidL (423 ©)-
NMEISHERHRROH R&1FDEM0. Bean. ! p8ish-anes -1 he (hem a1 (s 3H), 3.19

Abstracts dat abase but no uti ity has been i ndi cat
- 3.281th, i Her k43 s3.48 (wubds St i8r3.6halkH, m)eéé%dnﬁb)u A2 Baﬂﬁe(m 2H),

27 Rt o e A BTl G0 CSHFRT i ST gl y. we have f ound

LCM S 8bedifint: NA+B06PRANLION tiler 140 Sif) MEARsd ¥ dih VRSd possess
useful therapeutic properties. Wthout wi shing to be
bound by theoretical constraints, it is believed that

2.4- H:%lotr ek ot ﬁ‘];etﬂ inﬁzh 'éhe derivatives is

M%Mmct Ivity agai nst nTOR
ki nase and/ or one or nore PBK&nzyne (such as the
Class la enzynme and/or the dasg | b enzyne). Because
signal | i ng pat hways nedi ajs | tChe PBK/ niTOR fam | i es
have a central role in a nunber of cell processes

6- (Méﬂl@}l'lér{ﬁf ?hﬂétf?ﬂrl? A e @ rirRiirR 4 ibngi (Y3 g, BEYmBBGAKS—ded to
der'egul ati on of these Eat hvvays is a causative factor
t

PhOSPhOIalS wxﬁ@ﬂ@t}wg(tl r2ulen apid @mﬁumdm@déo gitixdoh kg hours, then cooled to

roorf eél}paerr)zrﬁ e T %’f?eﬁ X 3]%,1%%15 gxgghlﬁorl aF revn{il(%ve 21% gzv(\%gc‘%hg &es1due

azeditdptd Witk t@iﬁéﬂeV(thl S0BsmI dd diesedrednid kircm(ﬂd)métﬁﬁrw; MHR mixture was
and/ or apoptot] C(A[‘)I‘ operties which nmeans that they wll

thenﬂ@u@éﬂwlmomq ise (4 kbardeviisred for 2Gmantesethgn Wéafé‘?dsﬁéﬁ%e
r
cichHEAERAAAIGET L) AP nROBRAIES: ShchI RUAREN off BHERLLRREA) and
ethytaadeltanda @rx prig] THeesxatat® Nvemhcmhbmed sielsdftham\xa@mamdsto leave the
on- mal. i na t seases s i nfl.ammatory di sea
desitsdndic o éliqu?lﬁvg Sl ldsiiﬁ i maisrial Wrswsd aathgpt furiher
purif&idhovascul ar di seases. Gener ally, the conpounds of
t he present i nventi on possess potent inhibitory

NMB Spieefiny: StV (400TIORVIKiznBS Brdt) 33he ok drd (S;BAI{)aV§6 (s, 1H)

LR RBISpha B ok HleHihR taedCA! i Ko GHRL Shrhre (e ©

Class I b enzyne). In accordance with one aspect of the
present invention, there is provided a conpound of
formula (I) formula (I) or a pharmaceutically
acceptable salt thereof; wherein X is a |inker group
sel ected from - CR4=CR5-, -CR4=CR5CR6RT7-,

- CR6R7CR5=CR4-, -0OC-, - CCCR6R7-, CR6R7CC

R IS A 2 NE™S Ny e — P e — P P P e — o
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substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, G - 6al kyl,
w@eesabkoxy, hal oG -6al kyl, hal oC - 6al koxy, PYTGBNI050549

- 6al kyl , hydroxyC -6al koxy, G - 6al koxyCG _6al kyl ,

G - eal koxyG - al koxy, am no, G -6al kyl am no,

bi s( G - 6al kyl ) am no, am noCo9s6al kyl ,

(G - eal kyFj am noG -eal kyl, bis(C -6al kyl)am noGCi

-6al kyl, Ci - 6al kyl sul fonyl, G -6al kyl sul fonyl am no,
6-(Mdthaalikank Budth @Y HGhvrBaildkicE aaidme, sul fanoyl, Cl-

6al kyl sul fanmoyl, bi's(C -6al kyl)sul fanoyl ,

G - 6al kanoyl am no, carbanoyl, G -6al kyl car banoyl and

bi s( G - 6al kyl ) car banoyl ; drbl | R12 are independently

hydrogen or a group sel ect Cl- 6al kyl

car bocycl yI carbocyclyl G - 64l kyl, heterocyclyl and

o R SR L SRl b 85 8 Pob SR SR e i g 20 ane

metHan@¢iIpahie aciedaium €l (193.5 by dBOXYol) ds a&@ﬂ k’Vllle reac‘uon was heated to
hal oG - 6al kyl, hal oG - 6al Koxy, hydr (131@/10 6al k

125%y e ams-tem wspyed t@cool@@m@y@per@m rere@ndec@mkwwd in vacuo

to glg%tn 5%%@\)_&1 gg (E?}Plh’eg(u&% ?{(ﬁ E/agsnxyars]o it k?ejl kﬁ%&@{n&pe% triturated with

toluerﬁaﬂw édlﬁlrﬁfﬁsdﬂierecﬁmbk Wltura@d-\ﬁmlh lsph&dahé (mly:hve the desired compound
kang carb m)yl Ci - 6al kyl car hano and
as a BP%%?O%Q@% |g§ CHICHAHER Waﬁfged without rﬁi@l%&ﬂ%ﬁ%war e

i ndependent |y hydr ogen or a group selected from
Cl- 6al kyl, carbocyclyl, carbocyclyl G- al kyl,
Exatnpie? B3¢ E1-|(B Aéthy b oligd4ey1}-6e(inieghviviifatylmethyb pysimidin-2-
[ : %yt pne or nore substit uent
----- d SR 1ac8h0, nitro, hydroxy,
Cl 6al kyI hal oG - 6a| kyl , oC - 6al koxy,
hydr oxyC - 6al kyl , hydr oxy 56al koxy, G -eal koxyd-
al kyl, G -eal koxyd al koxy, arﬁ no, G -6al kyl am no,

bi s(C _ 6al kyl ) am no, - 6al kyl |
(Gi - eal kyFj anmi noGi - eal < 6a| kyl ) am noCi
- 6al kyl , cyanoC - 6al kyI a-6 I Nsul f onyl ,

G - 6al kyI sul f onyl am no,
G - eal kyl sul f ony”~d- eal ky”am no, sul f amoyl ,
A mbitercOf seabmyu)fgpmal@} b]]@iridﬁal (R5hmg),qviaseipm acetate (374 mg) and

bisc it d Bhort SRy i S Y AR esfIBRD miputes hen 1.1+

b1s(d151@enty[ﬁ1@§1ﬂﬁﬁﬁ)f&ifoc@l{&lhdhﬂ&f)ﬁélla‘dﬁm‘iﬂﬁ RSB romBthasCRAIdRaMNRed (63
one aspect of gr esent invention, there is

mg)pTwe@l@wnaNaédwpf@dm@%C oA i, 2H0hldreriniB $- F-methyimerpholin-4-yl]-

6- (nPeﬂT sﬂ%r%?lé}egl?yl ?{Q Ej?@ %)] %tlgﬁgg%m Wso%hum car'bgnate

soluti 6B CRORT ;1 bmmﬁ%ﬁewno)f%&nedrchmmmm(ﬂ)
dlChl%?@Wdhyﬁ (gé @Qm@@dded a@@@q\m@m giyntmued for 16 hour. The

reac’f1ﬂgﬁ1§ gge%fﬁgﬁé? 8 K%_Q)lg %&%ﬁgﬁk\mm 2% d@(ﬁ%“h}gp %Céd The reaction

mixthi¢ aadpa¥dahmsuigh d SiE0-dentunyn, bhaoso GRS waslodi widdmicthaholahen the
e e S G B DD b i s bRy et
vaclPhOPeMEI¥o ra%ﬁé@@& ylﬁl:é’ |egtt aliy sohat@aRAYe bﬁM aBGive the

het er ocycl yF l% group is optionally
deS@d@QmpDumdeﬁmyngimeao’rhlmlobdsubst i tuent group sel ected

from hal o, cyano, nitro, R9, -OR9, -SRI, -SOR9,

- SO2R9, - COR9, -CO2R9, -CONROR10 , -NROR10, -NR 9COR1O0,

- NROCO2R10, - NROCONRLIOR15 , -NROCOCONR 10R15 and - NR

9S2R10 ; R2 is a group selected from G . 6al kyl ,

car bocyclyl and heterocyclyl which group is optionally

substituted by one or nore substituent group

i ndependently sel ected fromhal o, cyano, nitro, - 5 Rl

1, -OR1 1, -SR1 1, -SOR1L 1, -S2R1 1, -COR1l 1, -CO2R1

1, C(]\IRl 1R12 -NRl 1R12, and - NRl 1COC(]\IR 12R16;

—~ o T | I T o ~a NN A N
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R13, Rl14, R15 and R16 are independently hydrogen or a
group selected from G _6al kyl, carbocyclyl,
wa200boeysi yl G - al kyl, heterocyclyl and het er oRgDGBR@BA50549
al kyl which group is optionally substituted by one or
nore substituent groups selected from hal o, cyano,
nitro, hydroxy, Cl-6alkyl, aloC _6al koxy,
hydroxyC _6al kyl, hydr oxyO al koxy, G - al koxyG -
al kyl, G -eal koxyG - al koxy, am no, G -6al kyl am no,
NMR'%@@(‘MG@MS@@N no (3Hrﬂ)n9@5(31@ad)k3/51 (lH d) 3.67 EJH d), 3.80 (1H,
eal k am noCi - ea am no

0, A B ) A BRI, D5 T84 Ry et n? EHs). 685 (TH, ), 7.52 (1H,

9), 885@ lrlfz)y%)sul f'on (h%”lnga H&ho, sul fanoyl

MasbSﬁé&}unﬁaMkW)ss&l f amoyl , CI 6al kanoyl ami no,
Cl- Gal k-Ui Oyl (C 1- 6al kyI )am no, carbanoyl, and
bi s(C . 6al kyl)carbanoyl; for use as a nedicament in
Exahi}fe 34:02}41R58)- 5"‘1\4&51911{1&%'1191111%%1? '65(%§ﬁvlsdlt‘m HH2MHI RS Amidin-2-
W LT OTne aspecll Lhie prescliit 1T hnveritr Ofl, ere S
vl]-idndaded a corrpound of formula (1) forrrula (1) or a
pharmaceutical ly accept abl eosal t thereof; wherein X is
a linker group selected fr -CR 4=CR 5-, -CR4=CR

5CR6R7-, - CRBR7CR5=CR 4-, ., -CCCR6R7-, - CRBR7CC-,
- NR4CR6R7-, - OCR 6R7-, - 6R7- ~S(O CR 6R7-, -S(O
2CR6R7-, C(O) NR 4CR6R‘?~ 4 O NR 5CR6R7-, -S(O)
2NRACR6R7-, - C(O) NR 4-7° s NRAC( O NR 5-,
-S(O 2NR4- and NR 4S(O) 2-: d Y2 are

i ndependently N or CR8 provi ded thit one of 1Y and Y2
t r gt
To 4 8%1 oﬁ%fts [ttfcgg%g i %&h@%ﬁ?gﬁg%ﬁ ﬁ\gg&ﬁttpﬁﬁfkﬁ 1726hdbleQ8Y me,0.30
mmdle et DEBECA y174ahohgheBe ltmrmym iryTIG:F|(4 nfglvkagladded)idedpwg s 3p-3-
ti onal subs tut one or nore suhstituent
MedlgOPrelne b i EICD) e ahBacfin PEg0 T0igat it The
reactlmxtufe%@%&atedtm A0dppING RfePRb ba'gi% prép APLC system
group selected from Ctalcyl, car bocycl yl and
for mestiisatoayesing a watcoMa§gind gtadteyt dpeiticlegbmposndbwag ehiriged fya cream
1(?&2 or, nore substituent group independently sel ected
Soli¢ P38 %al 0, cyano, nitro, - RL 1, -ORL 1, -COR 1 1,
NMR@%Bnilm 11%{11211@{1?{3100'\18@ MB%ZDNE&)&OR 2679@3%8}9@ 2‘4f(@PP ET)aBQS (3H, s),

ano, nitro

3. 52 ml@lm&m"éﬁld{ ANRBIROCHY ), 47 b ddeB 4é>rle(1HndDe|ée5dc(éHt $y6.55 (1H,

B SE TP g DR R T f L FRE BhaT om0

LCMS Spadtkint:: MR8 389, ssedieniordirhd 00D ERQD MonifdaMid BryRNO
and G _bal kyl; RO and R10 are independently hydrogen

or a group selected from G _6al kyl, carbocyclyl and
: t4 b

The ?&b%ﬁg)f&&%& Vd‘k}lfafsfbr %tpmraglua%glto %ﬁ{ dé ﬁ?@ %Lﬂpﬁgm-é-
(memyaﬂﬁonﬁmémgl)pjﬁy[drdbmy ylpll-lﬁﬁcﬂdw bnd fhalap@qpﬁaﬂe Iamme
amno,—Cl- 6Balkylamnoand bis{C-6alkyl)amno, RL1 -
2RIl [ar e StEBRBESdent |y hydrSddEor a gr ol M8)| detention
from G _|6al kyl, carbocyclyl and heterocycl Yingpfii ¢h Time
group ig optionally substituted by one or pore

subgsityent g ps sel Geded3R)-Bm haI 0, cyana@d7rmd tro,1.27
hydr oxy,| Cl1- 6&% ha OO@ 6al 519 C| - pal koxy,
hydr oxyCi gi t&t hydr Bﬁy 0- eal koxyd-
al kyl, di \al 26y 1AL AAmeHy1)pRky! am no and
bis(C . 6a| kyl)a g R14 arg i hdependentl y

hydr ogen or a group seléothyil]ﬂHamdoje 6al kyl ,

nnnnnnnnnn nad haot ol ch 3
Car DUTy i yl ait—mhAeter U\,ybl yl W€ UI uup i

substituted by one or nore substituent groups s
from hal o, cyano, nitro, hydroxy, Cl-6alkyl,
hal oG _6al koxy, hydroxyCG _6al kyl, hydroxyC _6al koxy,
C - al koxyG - al kyl, G -eal koxyC - al koxy, am no, G -
6al kyl am no and bi s(C -6al kyl )am no; for use as a
rredl carrent | n the treat rrent of prolifer atlve di sease.

o o - oy o, Y 4 a1 e

nt i FaVal
pTT U™

aty
ect ed
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al kyl, bis(C -6alkyl)am noC -6al kyl, cyanoC _6al kyl
G -6al kyl sul fonyl, G - 6al kyl sul fonyl am no,
w@eeoeabkyl sul f ony~Ci - eal kyFj ami no, sul f anoyl, PCT/GB2008/050549
G . 6al kyl sul fanoyl , bis(G -6al kyl ) sul fanmoyl,
G . 6al kanoyl ammo, carbanoyl, Cl- 6al kyl car banoyl and
bi s( G - 6al kyl ) carbanoyl ; R6.9gnd R7 are independently
sel ected from hydrogen, halo, cyano, nitro and
C _6al kyl; R8 is selected from hydrogen, halo, cyano
Exaff}fe £: Galk f3OBQ3QMHB]]§M% 6' 1”2’@8@?@1?@&4’(3@%’@5 BYBN. 3.55 (1H,
or a group selected fromG ., carbocycly
m), 8.&7 hbd ydl)y3.89 (HEal) 398 - h@ﬁéﬁdmy@;lélyzl @i dhelt%)r(ééys) PI5Gi(1H, d),

AR R AE R S R LS

nitro, hydroxy, Ci al kyl, hal oG 6a| koxy

hydr oxyC _6al kyl , hydr oxyO 6al kox
The @mpmklymofédﬂw lorOQr(H@&mk%&F mlmeﬂlyKMymuam%ﬂ] 1H-indole is
deSCCl&eéig I am no, bis(C -6al kyl)am no, am noG - 6al kyl ,

( - yFj am noCi - eal kyl, bis(C -6al kyl)am noC

-6al kyl, C - 6al kyl sul fonyl, G -6al kyl sul fonyl am no,

G -eal kyl sul fony”Ci - eal kyFj.am no suI famoyl, Cl-
s-[4ghiogisiactaduion gdiny

G . 6al kanoyl am no, carbanoy}, G -6al kyl car banmoyl and

bi s( G - 6al kyl ) car banoyl ; and R12 are independently
hydrogen or a group seP d rom C _6al kyl ,
car bocycl yl, car bocycly -N6a \, het er ocycl yl and

heterocycIyIO al kyl which gr NS optionally
substituted by one or nore subst it Uent groups sel ected
2- 1ﬁt 9 I 1Ry Frfeth d1-4 2. 1
(1HLAEY hﬁgal6k§/iﬂéﬂﬁgu gH(%S] et gg—gﬁﬁ%;ndlrgox Gak EédG ngg 06 mmol) was
reﬂuxydl ntrolxlyﬁph@aukmhloade (rﬁaﬂnka) sy di houaathk ynxtuta al aiehlmwnl and the
phosgﬁpwgbo¥%cﬁ%§;{é rél(%ve dl?%//&l’% %rpgﬁk%ur‘iegfbgl Pm?tB{yY%ﬁ aze(l;]trdped with

tolucrRalviigl d@ddnadithe B adtley |mad@bas15 gﬂpﬂ 05 Wifhosl kedium hydr0x1de

G - 6al kanoyl am no, car barm 6al kyI car banoyl

SOluBP%(Td]e%W?WP&@FtE?&FﬁﬁWﬁh 3 acRps, VRIS danih Wi, éfléd (MgSO4) and
cvor PGP RPN YA ARERD 1y B GRS O i

solidifiteoostyading (BTdnget er ocycl yI C| al kyl which gr oup i's
optional | i/ﬂeSUbSt i tuted by or_nore substit

(HU00SE M, VARG, 3101 (3.5 Hyit Gl ). 6.61 - 6.62

NM
St LS e Sy e et

LCMS Sabdiiim: 1\@H1+6§3|2|40)R/e€erﬁroﬁailnkd)k$’6 Mt dalo Monitor Mid Acid
G - 6al kyl am no, bis(C _ 6al kyl )am no, am noC 1-6al kyl,
(Cl 6al kyl ) anmi noC 1- 6al kyl , b| s(C 1-6al kyl )am noC
k A

y
1- 6a| kyl ) am no, sul fam)yl 6a| kyl sul f amoyl ,
bi s(G - 6al kyl') sul fanoyb, al kanoyl am no,
6al kyl ) am no, car banoylLs: ar banoyl and
bi s(G - 6al kyl') carbamoyl ; in th facture of a

medi cament for use in the treat nk of prollferatlve

di sease. I n accordance with anot her aspect of th

2- Mpﬂl&@@ﬁ@nﬂlﬁv(@mﬂmdwlfomﬁbmeéhylhoypmudmd%gl ohé mgs . 8@fm@01) 5-Indolyl
! nlE
borcERERRER M TPHLR0L Cbad P LT Rpher: PhaPoryfpts (18 2,0 2g oo
and Balﬂadﬁlhﬁ tet@kBUpsalyghbeshifd (QﬁQn@@zGﬂRﬁmol) in 1,4 dloxane (17 mL) were
CRA=CR5CR6R7- CR6R7CR5=CR4-, - - CCCR6R

place@pq@:@&gowavq@p@@ﬁg@;ssed w@gggpqgen seg@d@RdJrradlge@tﬁO"C for

6R7-, -S(O 2CR6R7-, -C(O NR 4CR6R7-, -NR4C(O) NR

5CR6R7-, - S(O) 2NR4CRBR7-, - (O NR 4-. -NR4C(O) -,

-NRAC(O NR 5-, -S(O 2NR4- and -NR 4S(0O2-; 1Y and Y2

are i ndependently N or CR8 provided that one of 1Y and

Y2 is Nand the other is CR3; Rl is a group sel ected

from Cl1- 6al kyl C2 6a| kenyl C2 6a| kynyl car bocycl yl ,

o, o



car banoyl, and bis(C . 6al kyl)carbanoyl; Rl11 and R12

are i ndependently hydrogen or a group selected from
w@eoosabkyl , carbocyclyl, carbocyclyl G _6al kyl , PCT/GB2008/050549

het erocycl yl and heterocyclyl G- al kyl which group is

optionally substituted by one or nore substituent

groups selected from hal o, ®gano, nitro, hydroxy, Cl-

6al kyl , hal oG _6al koxy, hydroxyC _6al kyl ,

hydroxyCl _6al koxy, G - 6al koxyC _6al kyl, G -eal koxyG -

45mBt@X Yhe AL mRtar alK¥bRlIIREd wﬂh%“ﬁ@[’é@ ﬂ{Léyd'n)i @P})HB@L to a pre-
am noCG . 6al kyl, bi S(CI - 6al kyl ) am no

cauighiyi K Loy il us i oy aiieous et beadiogl o % ammonium
al k
hydr%i Xn @%&%@(@g ?fée I?es Cfiepen%(t)n u?a?e(t% &?rl %ggﬁﬂg}%}/uéne ?%1 e?ﬂ’Fl)yl aceAfate
ﬁltefealaaa tieckoll it @askéd wah idthyl etiebRoyi¢d e desidgdaasg6hlyk @ipale brown
al kyI het erocyclyl and heterocyclyl G - al kyl which
solidy6ga)s opti onal Iy substituted by one or nore

NMﬁﬁ?_)%&g?&{ et N%Q@%Gl%? ﬁ% MR 0 (%47 2H, 9. 6.38 (11,

s), 6I53l (0@ dﬁal4k7C(XM; t)m/d[QIKPJIQ) ﬁal kMH,,d)m/dz Qpﬁ/@) 1143K@XY s), 12.43
G - alkoxyG - alkyl, G -eal koxyG - al koxy, am no,
(IH®. 6al kyl anmo, bis(C _ 6al kyl )am no ami noGi . 6al kyl ,

LC }E; é(% glvqg %FI%'O%)@I@ I@%gﬂtg)gﬁgn%( gle{ﬁ%lr @:ﬂly Acid

G - eal kyl sul fony"O eal kij am no suI fam)yl

k f I XJ) ul f anoyl ,
g e B INREYR ¥ DAL lrl--army|
CI 6a| kyI car bam)yl and bi s((BH- 6al kyl ) car bam)yl in the
manuf acture of a nedi camsn?\‘ or _use in the treatnent
of proliferative disease,_ lin %@fdance W t h anot her
aspect of the present i nventN ofY, d here is provi ded t he
use of a conpound of fornula (Ig formula (1)

o-(Chivapmabzlit2-wathylsul{eedpyaplidingpl (19198 2e 690 nm}@aﬁswwed in

acet%k ig @g) &'é Rg‘ B ’tﬁ@ &%%{S%!:@: %g'ﬁr_l %fs} &@% @%&ﬂ%wn{mc acid sodium

salt (1CRERY T80 mmdNIR4&RORITF (100 QIR Rihe, reactioR&RE then-H2a ) @R100°C to give
6R7-, -S(0O) 2CR6R7-, C(O NR 4CR6R7-,
a darlqu;(t@)ongg@p;gmyto R@@F@q:@mpleteg@@)smmems were removed and

) - NF .

o g D e L S R g <0

mL)oThdrésalht YR cipitaly vesdotlbgedtwighed witkR&ter K100 I&Laalgf mHmanol (100
sel ectgd from G _6al kyl . carbocycl yl, carbocy

mL)gnd giried gusraied jromgio KrafTord dhs s compoend a%n&%ﬁp SO%(lérf‘S 2).

I o] r
NMgﬁggﬂlﬁe%ﬁNgr oggpdoglg? gtzdﬁwr om aal oﬂ?gs g%'ﬁzl(tsf’g,{)’ 439G,
2H)R925 (sORQ), 1-3@!%9,,1H)CG\IR9R10 , -NR9R10 and NR9C(P10 ;

is a group sel ected f car bocycl
Jﬁ%é@?fé&wwwmﬁéh%ﬁ%w an%%naﬁaqeﬁ WMethedinging y@%ﬁse
one or nore substituent group independently sel ected
from hal o, cyano, nitro, - RL 1, -ORl1 1, -CORl 1,
6-(Ch(0®>1ﬂeﬂlvﬂ)mmeﬂwttulfmm leﬁmﬁdinmoli s selected from hal o,
cyano, nitro, - , , oyCOR 13 , - CONR 13R14,
-NR13R14 and NR13C(P1 aif@nd R5 are independently
R6 an

hydr ogen or C1-6al kyl ; are independently
sel ected from hydrogen, ano nitro and
Cl-6al kyl; R8 is selected from hydrogen hal o, cyano

S-Mgihy1-21higaseigourerenlplaie 002, 1 e$5|mm@be¢thhérﬂ~¢1310m@ﬁtwéﬁte (10.76
6al c
ml, ﬁ%&)ﬁﬁtﬁ%@%éﬁldﬁ% V\ﬁl% %gbé%agg?lg 93 lb¥l78 Pftﬁglg%%yet (!ll%qotl\%gq% water (100
mL)ane stfrcdmir BT sudiaight. ddotregtion p&s ﬁﬁinﬁﬁtedd)yﬂf‘mn andloace complete the
cyano, nitro, hydroxy, Cl-6alkyl, G _6al koxy,
hal oG _6al kyl, hal oG _6al koxy, hydroxyC _6al kyl ,
hydr oxyC _6al koxy, Ci - al koxyG - al kyl, G -eal koxyG -
al koxy, am no, G - 6al kyl am no and
bi s(C - 6al kyl )am no; R11 and R12 are independently
hydr ogen or a group sel ect ed from CI 6a| kyI

o, o T T 1



20

s R3 is selected fromhalo, cyano, nitro, -R13 , -OR13
, -R13 , SOR13 , -SO2R13 , -COR13 , -CO2R13 , - CONR
wdad 3R240775NR13R14, -NR 13COR14, -NR 13CO2R 14 apdir/GBRI08/050549
13SQ2R14; R4 and R5 are independently hydrogen or
C _6alkyl; or RL and R4 together with the atom or
atons to which they are att®ghed forma 4- to 10-
menber ed carbocyclic or heterocyclic ring wherein 1, 2
or 3 ring carbon atons is optionally o replaced with
reachon PreBipit@eantd coNb&EY srd e kgpPRithRRak In¥usHRSd Wit e®0hyRifochloric
one or nore substituent groups selected from hal o,
ac1dc§9 mq:bi mafe rp@ptwﬁmqa@p@ate Wg@h V@sa@@ q@lpcte@ T]gaz;q@gmylated precipitate

waslﬁ%l wash éth)(xka(’ger a%d%g ﬁ Oxoéd lof??e‘ﬂe% —ﬁlal K dl‘lﬁ‘& in vacuo at

roxy
0°@lfdir01>8mouf9ﬁb 1d @ie-c@éh'r&yé ouad abh ﬁl@ ﬁ@M@Mht)e%Bh@ 3.2
am noQ - 6a| g&i , al kyl, bolai?(o -Ga? yeam noCi -6a@4 kyl, ).
NMRiSpeefiuay! $TINM(I00. 1@2 MHZ,@DQ%D@@IWH,}&W&G (s, 2H), 6.41 (s, 1H),
12 7@' - gﬁ kyl sul f ony~Ci - eal kyFj am no, sul fanoyl,
18i(s:d&PkyI sul fanoyl, bis(G - 6al kyl ) sul f anoy! |
MasEsp&atde@n@yhaon no, carbanoyl, Ci- 6al kyl car banoyl and
bis(C . 6al kyl)carbanoyl; R6 and R7 are i ndependently
sel ected from hydrogen, halo, cyano, nitro and
Exa@plé&26: -(Brgan<-dsiléanvbuge A- -3 Imadrpholinano
and &] a , RO and R10 are independently hydrogen
1 e d from G _6al kyl, carbocyclyl,
carbocyclyl G - 6al kyl, heteramcyclyl and
het erocycl yl G - al kyl whic g oup is optionally
substituted by one or nore b&t it uent groups sel ected

from hal o, cyano, nitH)d&yl axy, G -al kyl,
K y

C _6al koxy, hal oG -6a 6al koxy,
hydr oxyCi - 6al kyl, hydr gxyC -6al Y G -
6al koxyC _6al kyl, G -eal koxyGi - I¢bxy, am no,
G . 6al kyl am, b| s(Gi . 6al kyl )am no, am noGCi. 6al kyl
sec- Busf( iiol- (Bélhigyl())h‘}mnnwo wasGhbdolpled iCDMB &l kyl) snd S@hnym hydrlde (60%
| sul f

SuSpBlSl(é‘(h n‘gi)/ ngml Pﬁﬂ%//] g)aif WE]I%\WF%%ddeg uTl}ear%%} On VR | stirred for 10
mm@t@é h¥h Sl{hf[mﬂ-meﬂh&ﬁﬁ@ph@ﬁi k—)ﬁg)@gﬁ&ﬁm@ﬁ(ﬂf@nyloxymethyl)c}j)yrlmldm -2-
al

6al kanoyl ammo, car banoy Kyl car banmo
V11 GF-S0Ie 61 kg PORmeinby T A, Thet - REBUARG: stm%aé Ricer pyurther 16
ol 0060 Sy 5B BE A SRy i v
reactiéd &5100xd |by|11@chloﬁiﬁeYden%1b abidg0 Supmbl aa@thcaBadtiop stirred at RT for 1

substituted. by one or nore substituent groups selected
hour IBafqastion ngrﬁdVasrﬁﬂtuFe&l to ﬁy{ﬂa agg}.lmeoj[u g{‘.ﬂt(kryqule and purified by basic

al koxy,

P TP O A DR el
LCMS Seadttoyh: iHral29B2sR Genttal Kipde) BAT MethalmMum@ior Badeky |

(G - eal kyFj am noG -eal kyl, bis(C -6al kyl)am noGCi

-6al kyl, G - 6al kyl sul fonyl, G -6al kanoyl am no,
The ?ﬁ[&ﬂﬂ? E(I)mﬁ&lnds %ké‘ﬁ(ﬂeﬁzﬁfé@ # 'B]Vénaﬂi}@us fashion

bi s( G - 6al kyl ) car banoyl ; R15 and R16 are

i ndependent|y hydrogen or a group selected from

Cl- 6al kyl , carbocyclyl, carbocyclyl G- alkyl,

het erocycl yl and heterocyclyl G- al kyl which group is

optionally substituted by one or nore substituent

groups selected from hal o, cyano, nitro, hydroxy,

Cl- 6al kyl , hal oG - 6al kyl, hal oG - 6al koxy,

hydr oxyCi - 6al kyl , hydroxyCi . 6al koxy, G -eal koxyd-

al kyl, G -eal koxyd- al koxy, am no, G -6al kyl am no,

bi s(C _ 6al kyl )am no, am noG -6al kyl, bis(C

- 6al kyl )am noC -6al kyl, cyanoGC -6al kyl,

G -6al kyl sul fonyl, G -6al kyl sul fonyl am no,

G - eal kyl sul fony”d- eal ky*am no, sul fanoyl,

bi s(C - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,

6al kyl ) am no, carbanmoyl, G -6al kyl carbanoyl and

b| s(G - 6al kyI )car barmyl In accor dance W|th a further

o, Y a1 e o o




car bocy
het er oc

from ha
hal oG

al koxy,
am noQ -

- 6al kyl ,
hydr oxyC - 6al koxy, Cl- 6al kogyC - 6al kyl ,
G - 6al kyl am no

(G - eal kyFj am noG - eal kyl

clyl G -
yclyl G -

6al kyl ,
al kyl
| o, cyano, nitro,
hal oC - 6al

am no,
6al kyl ,

het er ocycl yl
which group is optionally
waeamshiot7et ed by one or nore substituent groupsPGEGBRISMHS0549

and
hydroxy, Ci - 6al kyl,
koxy, hydroxyG - 6al k

bi s( G - 6al kyl)
bi

yl,

am no,
s(C

C - eal koxyd-

ER&mpl
G -6al k

Ci-ealk
6al kyl s
G -6al k

)am n%@‘uc’t@ﬁk‘ kyl ’

vyl sul f onyl am no,

vyl sul fony~Ci - eal ky
ul famoyl, bis(G -6
anoyl am no, car ban

QG - oal WAy Tonyl,
Fj am no, sul fanoyl,
al kyl ) sul f anoyl
oyl , and bis(G.

LCMS
CMH+

Retention
Time

(min)

Gagteyl)
hydr oge
car bocy
het er oc
substit

from hal o,

hal oG
G - b6a

_|6al koxy,

car banoyb, R11 and

n or a épﬁup sel eq
cIyI,Eﬁf&pocyclyl(
yclk+o

uted! by on nor
nlfro,

hydr oxyCi

koxyCG 6al kyl, G -

cyano,

5. 1ﬁg[neandependent
tggj_ajfromO 6al

MR = E
%%%§#§¥&§ thlonm

uent groups
il}'@l‘r@ﬁﬁﬁm-@y}] lal-kadole

_6al kyl, hydroxyGC _#§
ealkoxyCl al koxy, A&

ly
yl and

RIEES

al koxy
m no,

t ed-30

Ci 28al k
bi s(C

G -6al k
bis(C -
i ndepen
C _6al k
het er oc

optional |y substituted by

vyl am noigﬂ s(CGi - 68

- 6al kyl noC -6
anoyl
6al
dent
yl,
ycl yl

y hyd or
car bocycl I, d
and heterocy

.gih carbaﬂg%%a )

5'544[?335”3‘10 am noQ .
Cl- 6al kyl sul

mthyh@rph@m ”ﬂcy’l]c%r ba
4, R15 and Rl
a ‘group selected fr

e sud Gy rhgth @iy pyrahildinl-
|yl Ci - kyl which
Bﬁeﬁl& inddls & subst

6al ky| ,

fonyl ,
noyl a

6,31 ¢

group
uent

1.70

grgyps

- 6al K
-6alkox
al koxyd
G - 6al k

Sel ecte
yl, G-

ofTom hal gs
oxy, hag

e substit
&

| L OY@H}QSU[IfUnPfIﬂ?‘][h?y gL

v, hydro
i - aPK
yl am no,

XO - 6al

bi (G

- 6a| kyI )am noCi

MBR)BWMhﬂDﬂvfﬁphoahkbx

Ko o P e SR S

al kyl , cyanoO 6al ky

OXY,

, a
y4015

- 6al ky]| ,

1.69

* T‘rkluﬁ mgt%p%

6al kyl
bis(C -

H ,ﬁamu[he%

eal

car banoyl ,
6al kyl ) car banoyl .

R

re%lé{%a'tl‘d

nno,

al] | |§10)
hflC

G - 6al kyl car banoyl

and

n%avfe 5-[4-(butan-2-

ylsulft)ﬁ)(lﬁieslr@a)l-&Y(BSﬁ&lnﬁamylﬁiorplﬁlhnﬁﬁiiﬂ}mﬁmhamJ?qr 1 H-indole.
am no

In accordance with a further

Q@re is als

o

o BRI TSI B0

formula (1) or a

(methipanHacdortynoahyypyaoodpt 2xpl] € /5aldbletibdeseabed bdlewei n X 1 s
a linker group selected from -CR4=CR5-,
- CR6R7CR5=CR4-,

CR4 CR5CR6RT7-, - CC, CCCR6R7-

- S( O) 2NR4CR6R7- C( O NR4-
-S(O) 2NR4- and -NR 4S(0O) 2- [N
i ndependently N or CR8 provi
is N and the other is CR8;
G - 6al kyl, carbocycl yhNg: - 6al kyl ,
heterocyclyl and het ePo®ycl yl C I kyl , mhlch group
is optionally substituted by one orH nore substituent

- SRR Rtk el vl 601 G4gpe. 105

10 mmilz hastegdeddeanh @CNE 3k kitl),an8 AcRRE ¥&invtheBAE habayIeRAHY0.125 mL,

group is optionally substituted by one or nore
substltuent group i ndependently sel ected from hal o,

RACX(» -NRACX()IVR 5-,
.and Y2 are
ed that one of 1Y and Y2
Nis a group selected from

cyano, nitro, - RL 1, -ORlL 1, -COR1L 1, -CONR 1 1R12
and -NR1 1R12; R3 is selected fromhalo, cyano, nitro,
-R13 , -OR13 , -COR 13 , -CONR 13R14, -NR13R14 and -NR

13COR14; R4 and R5 are independently hydrogen or
C _6al kyl; R6 and R7 are independently selected from
hydrogen halo, cyano, nitro and G _6alkyl; R8 is

T |

[—
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mal eate salts and salts forned with phosphoric and
sulfuric acid. In addition where conpounds of formnula

w@ bgovmowssufficiently acidic, salts are base sedT/6Bawd/050549
exanpl es include but are not Iimted to, an al kal
nmetal salt for exanple sodiumor potassium an
al kaline earth netal salt fgo9.exanple cal ciumor
magnesi um or organi c amne salt for exanple
triethylam ne, ethanol am ne, diethanol am ne,

1.57thingh had e ARy IRRineORPH alLl, nes7 MFRHhKKRE PEHidliteehe sus ens10n was
- et hyl pi peridi ne, dlbenzylan1ne or am no acids suc

evafioyaiehe, glwé&e@@mf@mﬁd@uc@ﬂs 4 gumnlyssofifd (180amghl so be
LONRE QuL e s ok lof Or U Bl 3804 86 SRURKS Mdof Bod VO
e es er’of -4 conpoun mil'a f ?

cont ai ni ng carboxy or hydroxy group is, for exanple a
oharnaceutlcaILy acgeotable_ester mhlch4|s cleaved in
aIcohoI Such esters can begyidentified
byadm ni stering, for exangle] intravenously to a test
ani mal , the conpound under NEst and subsequent |y
exam ning the test ani mal' \pody fluid. Suitable
phar maceutical |y accepmﬁblb bsters for carboxy include
Gi . 6al koxynet hyl esters TorNexampl ® net hoxymet hyl ,
G - 6al kanoyl oxynet hyl esters fof gkanpl e
pi val oyl oxynet hyl , phthalidyl esters,
To 2G5 75 aidol- o@ﬂy@wspesbmwﬁmyﬁo{mad -Kybyrasidatess-taboeidrpldy(1 g, 2.96
1-cycl ohexyl car bon

0X

mmgl) glsaﬁl&@éu% Aol %ﬁ;&%ﬁ?@éﬁw% addcs oransr THE samplex, (IM in THF, 18 mL,
I lz o

18 n%umg 'F“Lé r)e(%l/célgglgl'g%y éo gzgse tg%a‘?efw %ﬁ@?@'}x SP OC? ﬁgng nna inutes then partitioned

betwkemethlybaoetae hmh@cjue(xgseiohm hmdgenmarﬂnmafemotm@naTheamgamcs were

) rb t he conpounds enti
crie2S0e Ao il strreiny Catop el Lot B §/% htomatographed on
silicRYdi @Y it 80-Y 0624l B/ dBRhiE 12 RbEEANS US B1vRIhPBQHRA &laferial as a pale

esters (including phosphoramdic cyclic esters) and
whitgsaled/ (35¥yag)kyl et hers and rel ated conmpounds which as a

s St SFg1 Dt b MRS B 0B Sl 2 tigte st (.

td), 9%6 @r@cc\d)oxmtm/ d) &4 b@(m 'dﬂﬁwﬂﬁ(l@}? @, QIXMJT@'PP@.)Qﬁ ﬂn-d4 57 (1H, m),
di met hyl pr opi ony sel ection

5. 39\(|1Hot)h®'d<ﬂ 61@3&%4 @6@@}563/1'703‘ nﬁlﬁgt)g?é@;ﬁl;Hf@r 8 H?dﬂdx@d) 8.60 (1H,
lggﬁ E@e G -ioal kanoyl, for exanple fornyl, acetyl,

s), { phenyl acetyl, substituted benzoyl and

LM spydtaee N H; 3@5.—4@9@&%&@{:%&01171 MdibdgMii@l Bide
carbonate esters), for exanple ethoxycarbonyl; di-G -

4a|ky|carbanoy| and L/ (d| G - 4a|ky|an1noethy|) 7Va -

2-(1 F=Ing

= A % % = of
ring substltuents on pheny tyI and benzoyl i ncl ude
an1nonethy| Cl- 4al kyl amln thyI and
-(G - 4a|ky|)an1nonethy| nd nor phol i no or
plpera2|no linked froma r 3 nltrogen atomvia a
met hyl ene |inking grou Qr 4- position of

the benzoyl ring. O her nter. ng in vivo
hydrolysable esters include, for exanple,

0O OC _6al k ein RAis for exanple,
Methilri g oy HS) Sanalp monThop eyl PYSBd g &t SIBSs  uent s

r for exanpl e,

(1 e nRQIIYAL S4B S48 E LR ARSI 2l
dichirobisgodigiea) iphospGine ) ghilkh diyin (1’50 eng; OrBanmdy vadre tiveolved in 18% DMF

formula (1) may be also be administered in the form of

a prodrug which is broken down in the human or ani mal

body to give a conpound of the fornmula (I). Various

forms of prodrugs are known in the art. For exanples

of such prodrug derivatives, see: a) Design of

Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and

PNLNLN NN
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having 5 to 10 ring atons, of which 1, 2, 3 or 4 ring
atons are chosen fromnitrogen, sulfur or oxygen where

wa@200000778i t r ogen or sul fur may be oxi di sed. PCT/GB2008/050549
"Cycl oheteroal kenyl” is an unsaturated or partially

saturated nonocyclic, bicyclic or tricyclic
heterocyclyl ring system paopopicularly having 5 to 10
ring atoms, of which 1, 2, 3 or 4 ring atons are
chosen from nitrogen, sulfur or oxygen, which ring nay

in 78© OMBWUQIELOH (18938 dnldng8ebiRREdiRES b dhaR (MG mL) was added.
nitrogen or sulfur atom nmay be oxidised and wherein a

The r¢aﬁgoms @qa&gqlmnﬁéyaﬂg@ tq EH1° @(;fgfj?) Quimtiptes igHD gicwoyave reactor. The
reactl(()%/ ag El%}l %{fégp%ﬁelﬁ%/& and fhe %11§ta 'f d1§§o(fvedn8 W%Yﬂl\flgO &ceg(%ﬁ?trllleCWater
I cycl erocycli ing s sten1 par

and El@&ﬂflég t(5pH©2 &ﬂthrhyﬂﬁ)om(ﬁﬁﬁmcpf[hmsﬁhmg pr&nplﬁlté)‘ﬁzas%dlleﬂ@d by
are chosen fron1n|trogen sul fur or oxéhb )
g

ﬁltr%ﬁ’iﬂéﬁd drigg LnaljorB éheclitapepmponngins # ggerellpwieldd

i.n_a r r X
NAGEGHT 21T R Pl (950,07 7L 301 TR, DA 28 )
6.57q1HUP), 7TB(§SHS§)6’!CB(D L g Bbi(OH, M8 TS, 43,68, m(lm@pqsmqm, s)

terms to describe groups conprising nore an_one
LCM$ speqtmz NIy 330r0eBetetionet es k3 bb/geéhqdbé/épn#@f BR¥¢, such
terns are to be interpreted as is understood in the
art. For exanpl e carbocycl yl Cp-qal kyl conprises
Metk3d -2geldayl 6-Ha5s B -ntatitiydohotphotiardeddpseinyilineet @baoyat y| C
p- gal kyl conprises Cp-qal kyl gubstltuted by

het erocyclyl, and bi s(Cp- qayi yh)am no conprises an no
substituted by 2 Cp-qal kyl ps whi ch nay be the

sane or different. Hal oCp-qal K is a Cp-gal kyl group
that is substituted by 1 br hq/e hal o substituents and
particuarly 1, 2 or 3 hal®© bStatuents. Simlarly,

ot her generic termns contaiﬁing hal o such as

Mo S Rty £ PV B P ent 2 PR fDEM GBF s

coolEl ﬁfl@éﬁ@tr%é&&ﬂopbv%e%w@% Q@ltké/thylﬁfo%ﬂblﬁlg #.378 23.4 mmol) and
substituted by 1 nore hydroxyl substituents and

DIPEér(Bllé llﬂﬂaor46y8 mynoi) Aitebﬁ hguitsynghyonsy sgpmgtedtlwm@te scavenger resin

(1g) Wasm(}@?r hgrﬁ eneeﬁsl ?u*regg rt?aadl:gnt ?esrﬁlrhgﬁ (ii]gf% Hl%Ol’l was

evaﬁ@@d‘[éd ead Iﬁfriﬂéd:b.y fEisﬁ) E1113a bmdh@mgr@hl%élutm@wttﬁ 5 — 20% methanol in
Cp- gal koxyCp-qal kyl. is a aIK% ?roup that is

DCM 9ty the dgsif nlat%ﬁlalﬁélaéN Salasd kKo®@)-substituents and

NME"’srp%&t‘Eu‘%na“ﬁ | XMR (0o 19f€‘/i§8’é aSP??gj}@:p‘ﬁS@ P63 36 (2H. m),

S T ar | generic ernscont’al ifn
3. 4SS(WHhtdZ)S3 rolqgldlamyﬂp(lcﬂahyw (3Bl ;MBI A, dd)ps. 3BDT4€56 (1H, m),
qalkoxy substituents and particularly 1, 2 or 3
728¢éHq | kKoxy substituents. Were optlonal substltuents

LCB@%SD%?Q%!FEME%% 381RO%nton T%{e? 2 Mettfod: Rhanfor Bﬁ%ef rom

ps or su uents it 1s
under st ood t hat thls definition includes al
substituents being chosen fromone of the specified
groups i.e. all substitutents being the sane or the
substituents being chosen fromtw or nore of the
specified groups i.e. the substitutents not being the
sane. Conpounds of the present invention have been
naned with the aid of conputer software (ACD Nane
version 8.0). "Proliferative disease(s)" includes
mal i gnant di sease(s) such as cancer as well as
nonmal i gnant di sease(s) such as inflammtory di seases,
obstracutive ai rways di seases, immne di seases or
cardi ovascul ar di seases. Suitable values for any R
group or any part or substitutent for such groups

i nclude: for nethyl, ethyl, propyl, butyl,
2-met hyl propyl and tert-butyl; for pentyl,

2, 2-di net hyl propyl, 3-nethyl butyl and hexyl; for C -
Cycl oal kyl : cycl opropyl, cyclobutyl, cyclopentyl and
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the definitions, clains or enbodi nents defined herein.
X In one aspect of the invention Xis a |linker group

w@edoenvssl from - NR 4CR 6R7- , -OCR 6R 7-, - SCRPGRGB2008/050549

-S(OCR 6R7- , -S(O 2CR 6R7- , -C(ONR 4CR 6R 7-

-NR 4C(O NR 5CR6R7- , -S(O 2N R 4CR 6R 7-, -NR

4C(O -, -C(ONR 4- , -S(O 4gbhR4- and -NR 4S5(O 2-

In anot her aspect X is a linker group selected from

-NR 4CR 6R7- , -OCR 6R 7-, -SCR 6R7- , -S(OCR 6R 7- ,
Exampl30: 3-Meth WRofik Gﬁlﬂr(m&*ﬁdgﬂf € R{1H-pvrazol-
%@- . -CLO NR 4- and-hﬁ%#nﬁf_(_m_-. n a
3-vimyrimidin-Z<amaine X is a |inker group sel ected from-NR

4CR 6R 7- , -OCR 6R7- , -SCR 6R7- , -S(O CR 6R7- |,

-S(O 2CR6R7- , -C(ONR 4- nd -NR 4C(O-. In a

further aspect X is a Ilnk group selected from-NR

4CR 6R 7- , -OCR 6R7- ,  ~SCRGR7-,, -S(O CR 6R7- and

-S(O 2CR 6R7- . In yet'ganat her aswect X is a linker

group selected from-SCR6 B>N7Y | -S(/ O GCRT

R>7 - and -S(O 2CR6R 7 - . In another aspect X is

2-Cldotorhk@5)-gmueihylseiguiiec!-§ 1 Grimdiy ladfanglmethylp@ngdine (1.00 g), 1H-

pyra_zag_-laéérﬁ (_3(_)(? &%%d ﬁ(étlaésgglg é%o@?@%@gméﬁ&% Ngé.sgfﬁﬁd in%]uqyronitrile
(20 §1€ ethephifthRnyasiRafet at reflu@eH 7‘°C2 @M trours. Xr&ddtion 3R diluted
S(O2CH2- . In a further aspect X is a linker group

Wl‘[hgéﬂl}é acdatcfZoml) Rptmashed-wiloMae oA mL). (dppwater gaHpxtracted with

ethyl ?\i&%%% me I(Cﬁ%\&%{il%@(nai %‘gg(;%uc ex‘trfftct%? gy Cr n)la%qesml%l sklfate and

evapoSat@d | THK&udgprodictselspatidd by emonl\dltd@rlthy onl‘d(ilﬁd;%élﬁ'rﬁg with 0-5%
- SCH2- and S(O)2CH2 . I'n anot her aspect X is
methag@l,@_D%M T Qc @12@4@Qmer Was %ngt%andagap(@ dhe desjred material as a yellow
gum(%@ CH2- . In a further aspect X is a |inker group
ed from S(O 2CR6R7- and -C(O NR4- . 1Y and Y2
NMRiSpotteuras leNMIb(4(]Ohlé Milzee@DIChy) 611Y32 s1.B7 é31d, nYR 1i68 (CR8s), 3.02

OH e (15 E 38 s Vo m)s TR - FTumntdt 2EaEM s 581

d), 4.8 Q‘b@(l}f:’:mf‘ﬂ%%égH' S, h"?)ll(pHYIﬁz 533(f (?Ht Bes sagPACY), 3\?5'(§H s),
I n’one aspect of thé T'nvention
6486(1558))uﬁ4§é11écd)ed from Cl1-4al kyl, C3-6Cycl oal kyl , aryl

-6Cycl oal kyl .G, - C et e het er. aryl,
LSRRI S ekt S Pl B e !
substituted by one or nore substituent group selected
fronlhalo cyano, nitro R9 - OR9, -COR9, - CONR9R1
o8- H38)-3 t¥kethyimerph. i (@ ethsdmlfanvlmcthv&) 2er4 (1H-
nghcu | %%Sl ikt nmet hyl , ethyl propyl but yl,
= , cyclopentyl cyclohexyl, phenyl,
benzyl , phenethyl, pyrr ol nyl, pyrrolyl, imdazolyl,
pyrazol yl, furanyl, th|enE j pyrldlnyl pyrim di nyl,
pyrazi nyl , pyrroI|d|ny met Hyl”, pyrroI|d|nylethyl
pyrrolyl methyl, pyrrobyde I, i m dazol yl met hyl ,
inldazolylethyl, pyr az , pyrazolylethyl,
furanyl met hyl, furanyl ethyl, enyl net hyl ,
t hi enyl et hyl , pyridi nyl met hyl , “py |dHnylethyl
pyri m di nyl net hyl, pyrlnldlnylethyN yra2|nylnethyl

d lLeth h
N1tr§€e61\¥ bﬂﬁ%é%& tet é’h% I 5 sf%(g}li&tolu{ L](?gg- -m L}éﬁﬁogpcl}oha 4-yl1]-6-
(metfhﬁfléﬁlfdilqllﬁhcthﬁjlbﬁﬂﬁmmmd 02Q0 n@ﬂ 69@R90l); z@%tyl mS{RQﬁRﬂ-,@ tetramethyl-
0 and -NR 9COR10 . In a further aspect,
1.3 %ﬁ@a@b@elaé@rﬂéphem&pwa@rl caghopylate @?%ﬁgﬂ 0.78 ejtlrppl) potassium
phoéﬁ)ﬁe et%{s (‘5?5 ‘inggﬁw mogylﬁ 'dﬂl}ﬁ?{e[y for 16'?1%9?{ es. ﬂl?(I'iE-Yér

i ny razo eth urany
butyllﬂhoepﬂyher)pil[mdium(@m ¢ mg)awamgddeﬂ hyd the\mbdcclbn gvas ldpgasSed several times
optionally substituted by 1 or 2 substituentgroup
sel ected from hal o, cyano, nethyl, nethoxy,
trifluoronmethyl, trifluoronethoxy, -NHCONHC6HS,
- NHCOCH3, -CONH2 and -CONHCH 3. In a further aspect,
Rl |s a group selected fronlnethyl ethyl, propyl ,

N a
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In yet another aspect Rl is a group selected from

met hyl , ethyl, isopropyl, sec-butyl, isobutyl, phenyl,
wQ@20mbbmxy phenyl , 3- net hoxyphenyl , PCT/GB2008/050549

3-fl uoro-4-met hoxyphenyl , 4-

met hoxy-3-trifl uoronet hyl phenyl,

2- met hoxypyri din-5-yl, 2-netipgxypyridi n-4-yl, 2-

nmet hoxypyri di n-4-yl, 2-acetam dopyridin-5-yl,

2-acet am dopyri di n-4-yl and 4-
then[HeaiRH lat SPCHLP OO IR RG] o@Bﬁﬁ%’ {he miXtuRd whileMBcte@neiith&hyl acetate,

aspect -XRl is a group selected from-CH2SC2- Rl and
Washf(d(wlsyva@oztml (Meea), HilRIedi and puanpyated. eklieydrude matpridpyas,

chro%}g&é%e%gl%d ﬁﬁéﬁf %1 l%(%n&vvltg Eﬁ?ﬁ% etE}Dl %?‘rﬁte%n %ﬁgaﬁnre[ t%sé €& the desired

matétRil (Maiph&ywhitssdliduor o- 4- met hoxyphenyl
4- met hoxy- 3 trlfluoroneth

M&éﬁﬁi&%‘yﬁ MR S0P ke DN b LB Gy, 3.22 (1. 5),3.25:3.30
(2H3i Qmﬁpda/c% Q{S%I(ﬁ{_,)ﬁ)ﬁ?% §‘§.%t1 R ASPY 05 ¢ 1; &), ¥h5 (11, 5), 4.50 (3H,

é eta
s), 684[(( Hng)l 7de &30, ip@iota]l phengl27 (IFH]s) 8ae - asypdeH, of
i nven n I s sel ect fron1ar and. het er oaryl
J&Eﬁ@#—@&bh\gﬁ%ﬁgﬁ?%ﬁ e i%ﬁé’ﬁlfﬂﬁ Jre 0‘5910816 e%s ‘mor e
substituent group independently selected from hal o,

cyano, nitro, -RL 1, -OR1 1, -CORl 1, -CONRL 1R12 and
ThepN@maanzf2chhﬁ@ﬁdIﬁﬁﬁ%asﬁetnmmEMMs4sé]écted from

amelRy P MERbRY B ¥ oy ny1 P byt i eyl

azai ndol yl, indolyl, quinolinyl, benzimdazolyl,
benzofuranyl dlbenzofuran I benzothlenyl mhlch group

The pecpapstion eala ibwhbd{4-f4d.84 H@Sramﬁtéylol 3otiexahgpdenfuent

R R AT IR TN

anot her aspect R2 is selected from norpholinyl,

er d n I henyl | na hth I rrol yl, m dazo
P A ¢ s B ety handioabarblaa JayAiphe bzt darboxylate

pyrlda2|nyl azalndol I, |ndonI qui nol i nyl,
ben2|n1dazolyl benzofYanyl , dlbenzofuranyl,
benzot hi enyl whi ch g B optionally substituted by
one or nore substituent g o |nde@endently sel ect ed
from hal o, nethyl, nethoxy; @xy t hyl ,
cyanonet hyl , phenoxy, pyrrollo Kyl O-ACONH , - CONHCH3
and -CON(CH3) 2. In another aspect R is selected from
A mBHﬁ?ﬂ%)é'f terfl ﬁ%}l fl‘)(h-'br&ﬂéﬁh%h_‘)’lb réi@léj AzQvk ylateY(f quJ 4 mmol),
furanyl, threnyl, pyridinyl, pyr|n1d|nyl pyridazi nyl’,
bmmmwh@d@Mmm@&ﬁgHlmmdMMMMMmbammmgdﬂﬂmmdxLL

bis(ERGS nth Mg SRR ar by S ALl aMe i fy & FEP me) in

diox@hOUB thDf eRENEQINd A 968t eGtsatbutd. ame hﬁk@re WB! dylted with water and

oxy, hydroxynethyl, c anoneth enoxy,
extrf3yed 181 hylACE1oLe OB P2 iOOMAIGHB &gS@%N(fmq@ydzandma@wed and the

s RN SRR, ehyp&w@@z@:&gﬁzﬂ%%;%gﬁgw et

desi@dmalemat(§opayighenyl , 3-fiuoro-4 nethoxyphenyl

@ig&%{l he%ﬁ@gﬁg DM ans PIFTY2H, 5), 1.61 OH, 5). 7.68 (211
| yphenyl , f 3 yl,
b, ﬁigﬁ”’g rgyjoa(ghng))c/ c(yM g)Eyle)n%/hl enu.rzagl pzri di n- 2-yl,

LCMY Spelitrunat -nmpl NTH2- mEt)bHEXV;qdyrelterhtmn Bimey2. 82m1ns , method monitor base
2- met hoxypyri mdi n-5-yl, 2-nmethoxynaphth-6-yl,
5, 7-di azabi cycl o[ 4. 3. 0] nona- 2, 4, 8, 10- tetraenyl,
azai ndol yl, indol-5-yl, |-nmethylindol-5-yl,
qui nol i n-6-yl, benzim dazolyl, benzofuran-2-yl,
di benzof uran-1-yl and benzothien-3-yl. In yet a
further aspect R2 is pyridin-2-yl, 3-hydroxyphenyl,
4- hydr oxyphenyl, 3- hydroxynet hyl phenyl ,
4- hydroxynethylphenyl or indol 5- yI In anot her aspect
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substituents. In a further aspect R9 is hydrogen,
met hyl or trifluoronethyl. In one aspect of the
wo ewentizen R10 i s hydrogen. I n one aspect of tPEI/GB2008/050549
invention RL 1 is hydrogen or a group selected from
Cl- 4al kyl, aryl and cycl oheteroal kyl which group is
optionally substituted by 1,103- or 3 groups sel ected
from hal o, hydroxy and cyano. In another aspect Rl 1
i s hydrogen, nethyl optionally substituted with

tert-BYIEN QXY-REmEYIRAOH pRESNY -QFbRY kOl | di nyl . 1 n anot her

aspect RI 1 1s hydrogen or nethyl. In one aspect of
the invention R12 is en or methyl. In a
particul ar class of co Tfornula (1), or a
pharmaceutical |y acceptable sal ereof; X is a

i nker group selected from - NR 4CI-Q{6 7 -, CI:R6R7-,
- SCR6R7-, -S(0O) CR6R7-, -S(O)2CR6R7- -C(O NRACR6RY -,
A mlmm of &) (KB aRepteny))- 14(-oy2Kpia BEIRNS, 3.6 RRATH. @R -meth dpoprR2-

ofi RO IR T 538 TR P mpyingr o

mL)RﬁerNh&ﬂéﬂ &m(’@tﬁble} hdgs. GR8;miRluré $7a8 e@[p@tﬂﬁecﬁ G.isg@ltfﬁﬁmf]DOM and

C _6al kyl , carbocyclyl, carbocyclyl G - _al
chmﬁ@mr@é% IOVISﬂ]éﬁoelWél%ge‘f’S]éf}@%ﬁt@l|acet6tﬁlllk§}annﬁHP@hVegth% dppired
matdrS @g{)l Ily substituted by one or nore substituent

group sefected fromhalo, cyano, nitro, R9, -OR9,
NMR B rum:CENRIRL 0400. I3NRYIR1DMS10Hds NRRGORIF, s),/258 €H, d), 7.70 (2H, s),

sel ect frgmaryl and heteroaryl which group is
830&3#’% g%p)dlg uBstit ut ed by one or nore substituent

LCNIS @H&tfu'ﬂgﬁ@ﬁ/ﬁ@'we %ﬂeﬁu&{sﬁﬁsbe&dnﬁﬁ@ M dOmoG¥RM@se. Ni t T O,
CONRI 1R12 and -NR1 1R12:

RS |s met hyI R4 and R5 are independently hydrogen or
Ly S I df .

nvrmliaagﬁmen{ﬂ%mmﬁﬁﬂ@o and CAaHCyI RO and RIO are
i ndependently hydrogen or a group sel ected from
C _6al kyl, carbocyclyl an terocyclyl which group is
optionally substituted by ,0r nore substituent

groups selected fromhalo cyano nmtro hydr oxy,
hal oCi _6al koxy, hydrox® \e}é\% kyl, [ﬁ/y@r oxyG _6al koxy,

G - al koxyG - al kyl, ain | koxy, am no, G -
6al kyl am no and bi S(CI 6al kyl no; R11 and Rl12 are

i ndependent|y hydrogen or a group selected from
A mGiture alf key¥-puighd-hdoyiel, y, b-tetrahduletl €, 2 2ydidyabomotaneh yhploang 1 [pgrazole-1-

carbGRig a2 Lbigct AR el o AR TR GO R 6
(meﬂﬂ?}ﬂﬁﬁ eg )Eytlnm éj(lr2q’6¥1% 088! %Y, é)(%lssﬁﬁli 5@%%?&‘[6 tr1bas1c (511

oxyd- am no, no and
mg, B|4St(1ﬁ]ol)6‘aﬂ84[¢151+téramnd)phomlan@)pdllddiwn@ €13 mgbmeinlﬂlem (3ymL), ethanol (4

L) RGES 22 10 3l B RORTEN G G AP A oS wsewisiusg pos

extrdiiSwith bheHadatQRsREd WK Qafift bigdeidt dﬁécDGMES@@' 8Ré8d and
fromhal o, cyano, nitro, h droxy al o

evarinalol LG i kbiey VoS oy P BaSkricyica. ARG 1y 70 619 Yooty acetate
0X al koxyG - 6al koxy, amino, -
in heé(aflg%? §1rﬁe)r%% %eﬁcf%%nya{éﬁapgal%kyg am no. | n another
NMR@obttﬁLméH N:N/IRS(S,O@M oompmyOads) Saraed m2g (3, d<)r3 24 (2H, s), 3.52
ar naceut | cal @g acce tabl e salt thereof;
e

X i
(21 4)n$<é§ (ol $60 22084 Piy i 3 Relicsiahie 3.99 - - BORGH- dd) 420 (1H, s),

4.54° <§§R%(%8§.§y&%@ Eﬁ% 49 gXN% §17H d& ’??%iﬁ”sg%ﬁfﬁ (1H, d), 8.22

CHNRACI@OJ1H, sLY2i% (CR8s)and Y2 is N, RlL is a group
selected fromC - Cycloal kyl, aryl, aryl G . 4alkyl,
cycl ohet eroal kyl, heteroaryl, which group is
optionally substituted by one or nore substituent
group selected fromhal o, cyano, nitro, R9, -OR9,

- COR9, -CONRI9R10, -NROR10 and -NR 9COR10 .R2 is
sel ect ed from aryl and heteroaryl vvh| ch group |s

I T 1 o o o o S
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In a further particular class of conpound of fornula
(I'), or a pharmaceutically acceptable salt thereof; X

WO 300a/0bi78ker group sel ected from - NRACR6R7-, - EBXORE6BZ008/050549
- SCR6R7-, -S(0O CR6R7-, -S(0O 2CR6R7-, -C(O NR4-, and
-NR 4C(O-; 1Y is CHor CF and Y2 is N, RL is a group
sel ected fromnethyl, ethyl,iopropyl, butyl, isobutyl,
tert-butyl, cyclohexyl, phenyl, benzyl, phenethyl,
pyridinyl, pyrazolylethyl, furanyl nethyl,

LCMS lSﬁéB&uEEEMHwL 41@@@teﬂydrﬁﬁh@ylgetnm AR EROBHAHASE. S

optionally subst’i t ut ed by 1 or 2 'substi t uent gr oup
sel ected from hal o, cyano, nethyl, methoxy,

o O My LSRR BRI
yhyphanyDp otaizolg) 1 -capbdelatelisiekeritel®slohs. napht hyl, pyrrol yl,

i m dazol yl, pyrazolyl, furanyl, thienyl, pyrldlnyl
pyrlnldlnyl pyrlda2|nyl azalndolyl |ndonI
[yl : : \

substltuted by one or nore subsp§_§ nt group

i ndependent |y selectﬁg2[r0n1hal hyl, 5 nethoxy,
hydr oxynet hyl , cyano phggnax pyrrolidinyl,

- CONH2

, CONHCHB and - 2; RB is methyl; R4 is
hydrogen or nethyl; R6 is rogen or nethyl; o R7 is
hydrogen or nethyl. In another particul ar cl ass of

A medwg ol nat-bityt é’f(iﬁbr%n@h)enylapyrazoﬁméwm’p@eulatec(él1| g 3.4 mmol),

bwpwpgﬁﬁoﬁg e s§¥b3§hegeofg) 842 llgk%%é%c;@% selﬁqfﬁd

bis(d 7 fﬂ@@@d&ﬁﬁ@?ﬁﬁaﬂad R4 S DIINRBERER adduct (167
. -lgﬁ%)y NR4CR%O7 ag{) ) NR4- anolm-nms,}él 4C(O) - 1Ya|§CéR8 mg) In

leXﬁﬂ‘?j(l\?ZnL)sWM hqated; a 98 Gy Fas §hoses. ke éuxtﬂfeowschlu&%d Wifh water and
A C I I
exirdp N0 o Yy 20 bnepbits UL AR NSE Mt g Hkp fheed and the
residuetcheumad td graphiddsini sﬁlwaedubyg afit 307, ¢thyleacstatesihihtxeanrt to give the
gr.oup S?Iected fromhal o, cyano, 0 nitro, R9, -OR9,

desitedapgeria BOR10, - NRORLO and -NR 9CORI0 . R2 i's
NMR@p%&hﬁﬂ HRM}@WO qu'aebs/fs@mo' 5 B e spURsd OH. 5), 7.40 (1H,

optionally substituted by one or nore substituent
dd), gredupHi, A éperdEnd), V.9l Bcthe d.20r(dH HaB a0 (thianio, nitro,

L b P B U e SRR e

or C _6alkyl; R6 and R7 are independently sel ected
fron1h drogen hal o, cyano, nitro and G _6al kyl; R8 is
Bafyeh nophdn f'a-celhnﬂwvaﬁnno and Cl- 6a|ky| R9
and RlO are i ndependently hydbogen or a group sel ect ed
from G _6al kyl, carbocyclyl an§- erocyclyl which
group is optionally substitu %g—one or nore
substituent groups sel® N om hal 0, cyano, nitro,
hydr oxy, Cl1-6al kyl, halo 6al koxy, hydroxyGC -6al kyl ,
hydroxyCi 6al koxy, Ci -eal oxyd al kyl, G -eal koxyd-

A bR s R DY IR €yl Gy ropen-2
yl)omcdrlmgyhtembmlg:tarhmatséll estgeﬁl 3_8 munml(j:ﬁmlDMAP cmonngy @l YHF (20
)y ek a6 Y DR ddie Gt p 8L suParisdt R SR 13 E and

chroﬁi/a%g?apl{éhtoh%hcﬁ)/éjﬁ@@wnﬁ:]m@@ét |acet5?t)é@1'i ﬁé}rﬁge t@%ll\keythe desired
hydroxyCi - 6al koxy, koxyd- al kyl, G - Koxyd-

matexfak Ok ¥ g).ami no, Cl- 5 6al kyl ami no and

NSRS P o2, PR TR A1 BB REPRSENNAL, 7.50 1k, aa,

7.78q@HD )ysloyélands BetE,agyE84{1HR).ch group is optionally
substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, Cl-6alkyl,
hal oC - 6al kyl , hal oG - 6al koxy, hydroxyCi -6a|ky|,
hydroxyG - 6al koxy, G -6al koxyG -6al kyl, G -6al koxyG
-6alkoxy, an1no Cl |o 6a|ky|an1no and bis(C

. B T T T Y




met hoxyphenyl, 3-nmet hoxyphenyl,
3-fiuoro-4-net hoxyphenyl, 4-nethoxy-3-
wo eaobloemosorret hyl phenyl , 2- met hoxypyri di n- 5-yl , PCT/GB2008/050549
2- met hoxypyri di n-4-yl, 2-nethoxypyridin-4- yl,
2-acetam dopyri di n-5-yl, 2-acetam dopyridin-4-yl and
4-[ (ani l i nocarbonyl)am no] phesyl; R2 is is
(pyrazol - 3yl ) am no, hydroxypi peridinyl, indol-4-yl,
i ndol -5-yl, indol-6-yl, azaindolyl, benzimdazol-5-yl,
LCMS CpYdtAAD |n'o‘MH|+)191|i‘ Sﬁ‘éékved"rre@é?]‘,ﬁbﬁ%l‘ﬁ{e A6 %hhBN8EYbd monitor base.
2-am nocar bonyl i ndol - 5- yI 3- an1nocarbonyl|ndol 5-yl,
2- am nocar bonyl i ndol - 6-y 3- an1nocarbonyl|ndol 6-yl,

;l methvDpvrimidin-2-

1 LI 4!
vi]-1Einddle-3Rarboxdiyide ogen or nethyl R7 is hydrogen or
nmethyl. In a further partlcular cl ass of compound of
formula (1), or a pharnacE jlcally acceptabl e salt
thereof; 1Y is CH and Y2 N Rl is a group sel ected
fromnethyl, ethyl, |sopro , Sec-butyl, isobutyl,
phenyl, 2- nethoxypheﬁ
3- fluoro 4- met hoxyphen
trifluoromnethyl phenyl, ,
2- et hoxypyridin-4-yl, 2 met hoxypyridi n-4- yl,

Tr1eﬁ1y?a§m% @@Pﬁ‘li' 6“53@11%@ IfHﬁﬁ% ?ﬁ'x@gyﬁ ﬁjl'n{b'l)élwé(tle 2388 to a stirred

I'nocar bon
suspép&ya)raafﬁ {@KBSﬁMmmhylhty)Qﬂmhym jZi§H6F(mdd»llsulﬁonyllmheﬂ@l)ﬁyrlmldm 2-yl]-

lH-gg?]ﬁﬁ,-%%(nyA Ic)r;lgl)%dﬂgﬁé 0.24m o al %&W&H‘;L%&QEIA&GT 10 mmutes an
aquedud E'&lﬁ@&?&bﬁﬁ%bﬁlﬂgmn g Wa)éladdgtf A (RORAL RN radst 4§mYﬂutes The

2-am nocar bonyl 1 ndol - 3-am nocar bonyl i ndol - 6-yl ,
mixiupr whowashed with-a agurated Iaqmaoylls }thﬁuaz@ﬂ soﬁyjm bydrogen carbonate, the

nmet hyl nor linyl; R3.is met s
orsefige AT SPGB BT hye R o SR E g paphed on silica
clutifB&Adhl 0-1@930nctdRbl irSetByIcOMR, 8@ @6 tkeKkd bbtaimed g’ with a mixture
and - C(CHs) 2SQ2- R1 wherein Rl is nmet hyl, ethyl,
of diegypebpyand hesandyigtgjye the dewtedynaterial ghemg): or - XRL i s

%%%W%W (S Siniz, Biss ot (1 1. 3:27-3.28 (4H,m). 3.6

(1H4t) rBeGSh(QH{déi 3t7‘8 (flIH,de @rmclmyldpmemuﬁ s) 449(1H s), 4.51 (3H, 5), 6.75

X
(H @ﬂ%@&@@&r& G () 150 ok Sra0sHy o -2 BLs).
Loafs BBELARORNTHE! Arcrallindsmns, method moicr b
the invention provides a conpound or a conbi nati on of

The SRARANBE o 5 IS S en by M et I RS ks fradtny Dpyrimidin:

-ylpqsgqﬁaoleh éa%;aynwaah%sgﬁ%ma conpound, or a
nmbi nati on of “conpounds, sel ected from any of

N—[4 6- Bls[(BS) 3- nethylnorpholln 4- yI]pyrlnldln 2- yI]

cmboﬁﬂﬁﬁkhpxy 3- (trlfluoronethyl)benzan1de

N2, 6-Bi s[(3S)-3- nethylnorpholln 4-yl ] pyrimdin-4-yl]
- 3- net hoxy- benzam de, ng

N-[4, 6-Bi s[(3S)-3-net hyl ﬁghplln 4-yl ] pyrimdin-2-yl]
- 4- met hoxy- 3- (trlfluorone hyl) bepzam de,

N-[ 4, 6-Bi s[ (3S) - 3- netﬁ oI|n- ¥l ] pyrimdin-2-yl]
-3-nethoxy-benzan1de,/

N—[4,6-Bis[(38)-3-nethy|nDr N4 yl ] pyrimdin-2-yl]
- 6- nmet hoxy- pyri di ne- 3- carboxan1dé

N-[ 2, 6-Bi s[ (3S) - 3-net hyl norphol i n-4-yl ] pyrimdin-4-yl]
- 2- met hoxy- pyri di ne-4- car boxam de,

6- Acet am do- N-[ 2, 6- bi s[ (3S) - 3- et hyl nor phol i n-4-yl ] pyr
i mdin-4-yl]pyridine-3- carboxam de,

N-[ 2, 6-Bi s[ (3S) - 3-net hyl norphol i n-4-yl ] pyrimdin-4-yl]
- 2- nethoxy benzan1de

~ AN e I A =5 P T T T L
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5-[4- (butan-2-yl sul finyl methyl)-6-[(3R)-3-nethyl nor pho
lin-4-yl]pyrimdin-2-yl]-1Hindole, 5-[4-
WO ¢@RpeBsnet hyl mor phol i n-4-yl]-6-(propan-2-yl sedT/GBORBS0549
thyl ) pyrim di n-2-yl]-1Hi ndol e,
5-[4- (et hyl sul fonyl nmet hyl )-6-[ (3R)-3-net hyl norpholin-4
-yl ]l pyrimdin-2-yl]-1Hindolige- 4-[(3
S) - 3- Met hyl nor phol i n-4-yl]-6-(nmethyl sul fonyl methyl)-N
(I Hpyrazol -3-yl)pyrimdin-2- am ne,
A mﬁaﬁ&%‘é}neﬁl%t[ﬂ;{kmmﬁemym MJ)]]n-ff’yﬁ]@tﬂﬂé‘t’hﬂdhFf&[}blﬂn@@&f)idynmﬂm-
-2-[4- (I'H pyrazol - iinenyl] rimdine,

-ylhlfl (ig@)le- %b%ylm(vlﬁ A @mg R-4qmyol)- ie diyindyireidd sebttiop (3 mL),
}ta}@?@[ﬂ‘h) egncHT R¥ r(? 94) was h\eatltg hFW lC] Y4 hour%i WG let% tJ s4f1r at RT for 16

hour®) Ti&- d\{gaﬂiyd Wea&ﬁbw& #-wiklo rd(the hhythﬁdwishe& mtdﬂyyl hedtite. The
i mdin-2-yl]-IHindol e-3- carboxanid

aquagyls @Y%th%ﬁ% &rH n 446)ﬁn]d e pwéwwgfmt%wyhﬁﬁbmwate The
orga%?c S& 'F%Qzéﬁl%ﬁgvﬁhzlwé(t@ dridd éwgéb )%alevép&fllt]e@l’(f éﬂ% BleNRsired material

(%)ﬁ%)3mkkhh¥hmaiWﬁh@uﬁhﬂm¥k$ﬂﬁe@nﬁﬂhyIsquonyInethyl)pyr
d|n ndol e, : :
cqt 3“% %ﬁ’i%%‘}nptﬁlﬁ? Prf3minsy Meglod PRHLPF BesSt onyl e
thyl)pyr|n1d|n 2-yl]-1Hindol e- 3-
car boxam de, 5 [4 [(3S) 3- thhylnnrpholln 4-yl]-6-(meth
Methyyl Sql4f [0 hSk TrmtcHyl : - 3~(1k gl fomd olethyPpyrimidin-2-yl]-1H-
1nd0fea§-£:g %mvlat%

3 3- Met hyl nor phol i n-4-yl]-6-(nethyl sul fonyl ne
thyl)pyr|n1d|n 2- yI]-IFL| d | e-2- carboxam de, 5-[4-
[(3

S) - 3- Met hyl nor phol i n-4-y ]N6'(2 nethylsulfonylpropan 2

-yl) pyrimdin-2-yl] éHb im 3-14- [(3
S) - 3- thhylnnrpholln 43 thylsulfonylpropan 2
-yl)pyrimdin-2-yl] -5,7-

dlazablcyclo[4 3. 0] nona- | “tRtraene,

5-14-[(39) - 3- netgglnnr hoI|n 4 2 met hyl sul f onyl
A mpyterga ety Phd v detranmetiy1iL 3, Hd{m@b@ro an-2-yl)-1H-indole-3-carboxylate

LA 3R BT LRSS b (e v sul fony

(metﬁy[sél—fblﬁﬁlﬁ):ﬂl%)ﬁﬁﬁtmdm@mD @i, 0-741ﬂﬂnb})6pdté,?ssmi Piydsphidté aiBakic (560
me) g e i@%ﬁ%ﬁpﬂk@i@b e P ey Olgenrsph nsihael (L) and
Wateéf&.’)[ %ﬁl]) Bﬁe’a% nglr“]rgg gii' tf(g%‘lyf%) &E(BLF??%_ g%m%the m%ture was xtﬁacted with

cthyl dc-eydté pyashed dith Wﬁteyl the btganivd diied (MgSO4) ﬁltered and evaporated The
resuﬁlg[\ms]cg%l%aﬁg%? f onysiﬂ?%t %ﬁ/ru)lg w1tL(6§§) ?fly acet !c ng 1{ ralr?el It(l)q give the

de“ﬁ%qg@@mgxgkghg 3.0]nona-1, 3,5, 8-tetraene,
(benzenesulfonylnethyl)-6-[(38)-3-nethy|nDrphoIin

NMRASmd:thnm TEINYI R €400y i3] MHi4: DVHSD-€5) @he8 (3H, d), 3.25 (4H, d), 3.53 (1H,

o). Do Gk BErEEnGRuL Al AL By G353 3B YL RBTARSY! Fiss (um,

d), &otBB(rlwqmtzstCﬁH W), 3c05eptak). e 298l Ht Hereof . 1 n certain

aspects of e invention such as a compound of formul a
LCMS$ Sveoﬁmm:é\éHééMé ietatien et 1. 9 ning HacthobmoRken bage.
prollferatlve di sease; or the use of a conpound of
formula (1) in the manufacture of a nedi cament for use
in the treatnment of proliferative disease. The
i nvention al so provides processes for the preparation
of a conpound of fornmula (1) or a pharmaceutically
acceptabl e salt thereof. A conpound of formula (1),
wherein X = -S(0O CR6R7-, may be prepared by oxidising
a conpound of the formula (1), wherein X = SCR6R7-,
for exanple by using Oxone(r) at roomtenperature in a
m xed sol vent system of water and ethanol (D (1) A
compound of forrmula (1), wherein RLX = RIOCR6R7-, may
be prepared by the reaction of a conpound of fornula

MY VN — o o
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and formula (XIl) such as the grignard reagent in a
suitabl e solvent. Wiere R6 and R7 are different then

WO 2oosmy776e possi bl e to use techni ques known i NnPCTI6B2008/050549
literature such the conversion of a conpound of
formula (X) to the Weinreb ami de and reaction with an
organonetal lic reagent of fgopmula (Xl) and then
reaction with an organonetal lic reagent of fornula
(XI'l) in a subsequent step. A conpound of forrmula (I)

MethRYs-€1. prap@iedhii 08D a1 6B 9f)- frosikaslas Lfibbkylate
wnerein L2 1s a leaving group (such as halo, tosyl,
mesyl, -SMe, -S(O M etg.), wgh a suitable

organonetal | i c reagent Ueh as boronic acid
R2B(OH) or the boronic est® OR) etc.) in the
presence of a suitable netal | yst (such as

palladiun1or copper) in a suitabl e solvent such as

A mudture Q %‘16?1[11? terAlb Lg' %tr ngol\é\ﬂe.{ Slcgr%oxglg{éef%b@ mgsllJ r}ﬁmol)

blspﬁfa&ﬂht@dﬁb@m@ lq.m:b og, 1. @ﬁmid)la\, ;(oka)ssﬁ[ﬁlyacl@tatep@e@ a{ged 1f1ﬁﬁ1m)a1 1'-
onpound of faormula ( wherein L2 1s a
b1s((§p]@ﬁ§1§1;{h§g@“n(ggermp@dqhggypallaﬁ@@}(ﬂ) dlchlgwnethg%@ddgwe(% mg) in
o Y SHEBLED ] S LA LG R0 acion
was [ddti@g svithnw gar dndreatrected wathsthyl abdtate sthe vemahics dabd @dgSO.), filtered

and glmg?)lgaéedgt alr({so nam d Fpé%a&%%!dl edf( AN a elltl‘!%p;f %}thég% (Hgyl acctate in

hex&%@@@fv@ﬁﬁ@@esir@&ﬁla&?ﬁf her conpound of formula (XII1) by
technlques such as oxidation, alkylation, reductive

_&[ﬁpﬁ.@umm HelNY/IR (410t I3evIHizj BMSD db)ai/}a32)(12@{ fs& 3vit 2s@ Hk npvirdt6 (1H,

0. 1O A B A GATROM plagrmo2 (011,

LCNRY NoRGR AT MHS(G0R GR&RYon AR, IkniRE, eRaHiRe by, t he _
reaction of a compound of fornula (XIV), wherein L1 is
a leaving group (such as halo, tosyl, nesyl etc.),

t.h f optlonally in the

hAd%?égg%E§Qgﬁ9§ﬂ§ﬁﬁggofiﬁﬁéﬁg&¥%£” as triethylam ne and
a solvent such as tetrahydrofyran or
L, L/ -di net hyl f or mam de.g A conpound of formula (X I1),
wherein X = - SCR6R7-, rmy By epared by the reaction
of a conpound of fornula N, erein L1 is a
| eavi ng group (such as halo, yosyl, nesyl etc.), wth
thiourea in a suitable solvent such as ethanol to

A m@eneIoRtsebrame ANHWsh dﬂﬁrofp@ﬁawlﬁ)xgzéﬁ\/bonfymlmlé -8- chfbesayhc acid (1 g,
subsequently reacte ound of formula (

I
2.9 mpopppotaysal frBowHe E009ung. it @Hﬁé)s@dsleé%nerba@déﬂ@ e, )4 4. mmol) in
T thy!
DM afes e at O 7 YGls EncB JRAM RSB 851, dhued
withbeatpr adasxedctby withesthye acdtate. nTh:ef orgamcnmae whshéd &0h maked, dried
n am ne gwefor RANH f ol | ow ng .t he

XVI
(Mg§9ﬁ>e )%trsf@déle eyaer i derrdEar s malographedgin stitan Blgging with
15-2090¥Ry 1 ef&e{atbqnlh'ekﬁfea{o%ﬁe FHACIRiAS! hileriMSE aQfhifk s%HH Pédondg).

agent” such as HAT U or“the conversion to an acyl
NMR fipeetiute: A Ny 6400d 30¥HEzoPMAQ:dg)X1165) (OHwke BSI3H, ), 7.58 (1H,

- -, prepared by the sequentia
dd), ﬁi&%ﬁ%ﬁsgfwaﬂgaﬁ)pg?ﬁcﬁgf %f ormula (XIIl), wherein X =
LCMSERctialh: no M%hoﬁo%muf%ﬁﬁnﬁlﬁwkﬁnﬁlw théthod ohR¥EBhse
by reaction with a conpound of fornula (1X), wherein
L1 is a leaving group (such as halo, tosyl, nesyl
etc.), in the presence of a suitable base such 5 as
sodi um hydri de or potassiumtert-butoxide in a
sui tabl e sol vent such as tetrahydrofuran or
L, L/ -di net hyl f ormam de. A conpound of formula (XII1),
wherein RILX = HOCR R -, may be prepared by the
reacti on of a conpound of fornula (XVII), with
sui tabl e organonetal lic reagents of fonmula o (Xl) and
fornula (XII) such as the grlgnard reagent in a

o o 11" a M
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wherein L2 is a |leaving group (such as halo, tosyl,
mesyl, -SMe, -S(O M etc.), with a suitable

we@e@anaitet al | i ¢ reagent (such as the boroni c aRCTIGB2008/050549
R2B(OH) 2 or the boronic ester RRB(OR) etc.) in the
presence of a suitable netal catalyst (such as
pal | adi um or copper) in a sypgabl e sol vent such as
1, 4-di oxane. Alternatively where R connects to the
pyrimdine ring through a nitrogen, oxygen or sul phur

Exaip34 £ SUMe @l 1che¥phelia-4viks-EehAsulbs iR ead DL 2P E-
compoun 0 ; ornmul a Ra%! , ereln IS a | eavl ng
r 1)- 1- ri e, mesyl, -SMe, -S(O 2Me

etc.), by reaction with the reqU|red am ne, al cohol or
thiol in the presence of gﬁ;pltable base such as

pot assi um car bonate in a t-abl e sol vent such as

N, Ndi met hyl f or mam de. (XXI s XX) A conpound of formla
(1), wherein L1 is a Iggvln ggpup uch as hal o,
tosyl, mesyl etc.), néy p dby the reaction of
a conpound of formula (XXII) MANh a conpound of

I [ t. f
AR ool SRS S LB RIS Gy e
(meﬁlixuﬁmylﬁ@@ﬂ?l)gﬁnmdme (dlsmgmlz&te ﬁlﬁfﬁﬂl?] de(4,8 565X rhthyl-1,3,2-
t wll be appreciated that a conpound

leXﬂb@rﬁ@m?- %@kﬁ pyraegie bOmpdsT BriveeDi %Moaqaﬁ@tsrﬁ@}uﬂon Offsodlum
hydr%g lllg'(%a?ef (alr%ﬁgic?%(%?)%lsé%%@yﬁaﬁs ﬁlgﬁfﬂﬁ{lﬂ?ﬁzo mg) in DMF (2
mL)eDME (4 1InL$ tvederald v L pandétharoM Bk mv,\lldega%sddl'lseveral times then
heat[gcll gtg‘)rai\,qt: %ggraﬁrgggggfpg%gggeﬁgrgwéagg% év/)awg}yeerdgtlp 205%11 d#lﬂétgd with
SRR S BB EAC Ut 1 AR B LSEER 0,
ﬁlteteldemgj eewa;ted dfheacsdict il dhrdrastegimpldd @ssilicd, etubiyg amnhmehyl

na.s sol vent uch as L, L/-dinmeth for
scety o QTR BT LR P NS WY £ pep g Fxane t
glve|tﬁ@ﬁés%d9{a@é1‘ﬁl (suap). as hal 0 tosyl, mesyl etc ) and R
is a hydrogen or a G - alky ro%gh re ared b¥
NMR tpeetesms FONMR (@OdérMH@nBMﬁO*ﬂo)r Pa (300 Qxﬁ)(lﬁ al), 3.28 3H, s),

TR A O G AR 1S ASTERER

s), 631 (VEN), 810811 ESs)L8.42 (B Ldwd {1e1, RRBdS. (1A, sonpound of
formula ( XVIIt? wherein L1 is a |leaving group (such

LCMS Spegtm: MEy 421 gstoption figne) 1. 5%pips. pacthodmapiser gge-t he
reaction of a conpound of fornmula (XXVI) wth a
conmpound of forrmula (XXI11) optionally in the presence

The @feparasion bﬁbl(@-bb@ﬁ@- 1 3dihizab 5yt -e{(B)F)-ameaky orpghodint4-aipee

t 7V-di net hyl f d XXVI XVI
(ﬁwiwﬁaﬁ%®ﬂ %89P?@PH%W%gg§%§% Qﬁéggrh El Fs a ?egV|ng )

group (such as halo, tosyl, nmesyl etc.) and L is a
IeaV|ng group (such as halo tosyl mesyl, -SMe, -S(0O
20® }-thip : | and ik

onp unq ofT ornul (XXV[I)/MAth a conpound of formula
me B the presence of a suitable base

such as triethylam ne in a itable sol vent such as
L, L/ -di net hyl f or mam de. ) (XX) A conmpound of
fornula (XI11), wherein L1 WS a4 | eaving group (such as

hal o, tosyl, nesyl etc&igimﬁg is a |l eaving group
(such as hal o, tosyl z S -S(O Me etc.), nmay
be prepared by the reaction "of >68hpound of formula
(XXVI11) with a conpound of fornll a (XXI'l'l1) optionally
in the presence of a suitable base such as
triethylamne in a suitable solvent such as
L,L/-dinmethyl formamde. (XXIIi) (XXVili) (Xili) It

w || be appreciated that a conpound of formula (X I1)
may be transfornmed i nto another conpound of fornula
(XI'1'l) by techniques such as oxidation, alkylation,
reductlve an1nat|on etc elther Ilsted above or

o, - . 'Y o
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sui tabl e solvent such as a water ethanol mx.(XVIlI) A
conpound of formula (1), wherein RLX = H NCR6R7-, may
wheooppepar ed from a conpound of formula (XVIIIPCDHEB2008/050549

reaction with organonetallic reagents (XlI) and (X1).

A compound of formula (XI11), wherein RLIX = H NCH -,

may be prepared froma conpggad of fornmula (XIX) by a
reducti on such as hydrogenati on with hydrogen gas and

a suitable catal yst such as Palladiumon carbon in a

tert-Buiyll ARLR BTV eMt) Wik de$ et Mdiele-of (:b/;?:g%( (Q%ﬁ%ﬂ&{)&e%& mg, 2 mmol),

~conpound of formula (XII1), wherein .
in aqeignithiée (Friopardier fivimgor &b, 6flHlGSndtaethximgrphglin-4-yl]-6-
P bl R SETE s P S B T35 s o
The e@poRds Srrddoforud anifutt tHeh hewdae bed0TCREX2 Rl NCRGR ction was

may be prepared froma conpound of fornula (Xl X)._ by
allowﬁt@t qosﬁ Partitienedt brinepreetay | dcetaiecngerter, thrioreamies dried (MgSO),

| . i N i . . . o

it A P R R Tt Bk o S RN B 0%
cthybiicetdeinf loaxand, anRttatsobid sbtagedwentatst agk ainmixtuneof diethyl ether and

synt hesi s using nmet hods kno inthe |iterature. It
hexage|ly 2iye ﬂaf‘p%ersg_qu R i PRS0 SOR @R Mk i ous ring
NMR WpsbihiHen KM (400€130a8ROBNED-QL) § Ne4 PIIESHN. 17 IMEND, 298 (1H, d),

may be 1 ntroduced by standard aronmatic substitution
3.46r-6aTt (1dhsldp 3. & di, 87 Thy He dhveéXdt-i o9l 1 H, et 1 DA, s), 4.40 (1H, s),
u Ifi.cati ither prior to or inmedi atel
449%%ﬁr§%?%8(1363p$8@2 es nen?ioned above, and as sﬁch
LCMS 8pbdint AgH+i43 5! RenBbR GRS, PISRAS Im&hod ABniteRRE.I on.
For exanpl e conmpounds of formula (1) ny be converted
into further conmpounds of fornula (1) by standard
5-[43{ ALV E MRS b -4 Q. & SACH RDFo X2y HRON AR INR). 1.3-thiazol-2-
runctorortar group nourtrocat Olls. SUCTh Teallt ' OlNns  dllu
amidi fications include, for exanple, introduction of a
substituent by neans of an aromatic substitution
reaction, reduction of subgtihtuents, alkylation of
substituents and oxi dation~g#.substituents. The
reagents and reaction condifji ons for such procedures
are wel | known in the @ﬂgg[%\ art. Particular
exanpl es of aromatic subst Tt '8/ ggactions include
the introduction of a nitro gr usi ng concentr at ed

nitric acid, the introduction of an acyl group using,
A sohgtoneofderpibaty] AhSadyli3hal-ingdiyimerpheln-4-yakéd (such as
| Umeni tiehl-ar . . Frii£d
N N e T e ey
yhogytagddayl]cdibdhale (ANg, 2 OwhsoBahd TEAUBImBEIndb @M (16 wil.) was stirred at
trichloride) under Friedel Crafts conditions; and the ,
RT fion{ p Javist Thsrsobren wanTcsrped gresrgedussd pressirapndipspidis made basic
Withoafqugag' @ik 091G Gty gﬁb&gﬁwﬁse%t:fe? Ryif etﬂyl%‘cétﬁ@, the organics
group to an amno group by for exanple, catalytic
drichydragdinat suyhaw, filte@dnnd kedpocatdioyste e dosisstmentialvs tiwhite
1Léog in the presence of hydrochloric acid with
soliyda®hi ng; oxi dation of alkylthio to alkylsul finyl or

NMRIde¥tdihf @R {doovisl Mt BRRE-darPT. et @F29Q3H5ﬁg,eif3 -3.18 (1H,

sonme of the reactions nentioned herein it ma
m), hél eZd.anyd s LAl -, my 3prlot b6 (Ihyns Sl Hve), 3i98uEs97 (1 H, dd),

+ 0B BETP) T 0o 20P st Shas C T eP Bt REGRIGHS 9. 773 1

LCNIS Shesuind MBS 78 NRvtibe tidasEs @kis! methol Mndnier Bise.
Conventi onal protecting groups nay be used in

accordance with standard practice (for illustration
see T.W Geen, Protective Goups in Oganic

Synt hesis, John Wley and Sons, 1991). Thus, if
reactants include groups such as am no, carboxy or
hydroxy it nmay be desirable to protect the group in
some of the reactions nentioned herein. A suitable
protecting group for an am no or al kylam no group is,
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present invention as nTOR ki nase inhibitors, as PB
ki nase inhibitors, as inhibitors in vitro of the
waedwwat7spn of PB ki nase signalling pat hways apdr/a82008/050549
inhibitors in vitro of the proliferation of NDA-MB-468
human breast adenocarcinoma cells. (a)(i) In VitromlOR
Ki nase Assay The assay usediAbphaScreen technol ogy
(Gray et ah, Analytical Biochem stry, 2003, 313:
234-245) to determine the ability of test conmpounds to

tert-BRRIL BI-f5-ROESH R A hSPh BN -4 88 PEIBRR sulT S RmethyD)pyrimidin-2-y1]-

Ctermnal truncation of mIOR enconpassi ng am no acl d
1.3-theazp H2revd] - N 4Eome thy iaimnal-y iiporabonpll casapaie i on  No.
L34075) was stably expresged as a FLAG tagged fusion
in HEK293 cells as described by Vilella-Bach et al,
Journal of Biochem stry, “\g99, 274, 4266- 4272. The
HEK293 FLAG t agged m'IE)CR 2-2549)\stabl e cell line
was routinely maintai‘ed]at 37C W 5% CO up to a
confiuency of 70-90% i n” DA b&cgeNs nodified Eagle's
grow h nmedi um (DVEM | nvitrogeh ID?‘:rﬁted, Pai sl ey, UK
Cat al ogue No. 41966-029) contai ni)Z?- 10%
heat-i nactivated foetal calf serum (FCS; Sigma, Poole,

Dorset, UK, t al ogue No. F0392), 1% L-gl utam ne
A PG54 fertgwalc&d&%"}gqﬁwllﬁs%b;d &%Y%#wnzl]?ﬁif Aidaeneir 3-
i Al 4 I - YeE LG inN¥9-v7]1-6-
i . B b T e g P 11
(metHEKREGnydmkthy)pyremideng(les Sedmprobt aidipalledupuetrdkied usi ng

. the ELAG .epi e.tag using.standard rifj 10
crinhiaraE GEBR BTG oTRPL B Sl 14ET 6P Fppurs under
nitropeRCRhcSAlxuirk QR§ chionfhdaehsied odistiiech @6l givB R IRired maferial (1.7 g).

required to give a range of final assa

NMR Sipeetiumai] HVR (400; gudHs, PYSHYoot 1.e@eH.cbnp iR, 5), 3.18 3H, s),

BRSPS B e,

6.80BI H; one)8 (A3 m nixture of reconbinant purified nTOR

LC

enzynme, 1 nM biotinylated peptide substrate

; t thig 0 LRpENAPT e %qqnvapet%momtor base.
Leu- d y- Phe- Thr-Tyr-Val - Al a- Pro- Ser - Val - Leu- @ u- Ser - Va
| -Lys-d u-NYj Bachem UK Ltd), ATP (20 mM and a buffer

tert-BahwllN- [ A-nhatioytpiropsi-A ey 1 Toixiy sarbifelyl pMA S 4ributy lsenn 1503 1ifhzol-2-

lcEr aAth.l mV), bovine serumal bumin (0.5 ng/nL), DTT

- mV) and manganese chloride (10 mV)] was agitated
at roomtenperature for 90 ninutes. Control wells that
produced a maxi num si gnal ;gr/rnesp di ng to maxi num
enzyme activity were t(:/r%?t\ d byousi¥Rrg 5% DMSO i nst ead
of test conpound. Confr s f'ﬁat produced a
m ni mum si gnal correspondi n N/)o— bly inhibited enzyne
were created by addi ngeEDTA (83 rﬁi nstead of test
conmpound. These assay sol utions re incubated for 2
hours at room tenperature. Each reaction was stopped

n-Bly! lithRinaddéNMiie Reined, B0hL ,af 4@ml )xive§ gddefl t(EHlT&‘bpf%ldi‘ﬁﬁle (6.7 mL,

0.4314D), in THTJF £439 nQBCALARY-

bovi ne serum al bum n (BSA; 0.5 ng/nlL) and Tris-t
T BitHE NS piroede (K e pmmgbgn cooled to

78 Rl B R SRR A PR T B FEUTG  bamare 12,

0.05d0s6i vasadidcdrant gbtidn stieapion 80 heagtss. (I2BAtyidn cPeridd (16.3 mL) was

add

| mer, Catal og . .6760002B and. 6760 137R )
é&l‘ﬁ“@’éﬁv)fef\t@rgg%‘}i&? cplevigedayapnde 8d - s geaction was

queﬂa:ﬁ&?( withfa BRPHE] 2QieBRUEtu@In Jf%ﬁ{ﬁl&ﬁﬁ?ﬁ%ﬁﬁﬁf&% €20 HlLP :513% ‘{he product

ark. The resultant signals arising froml aser

extraxal vah eibml ateta®8 T hamrgears weeadriesovey sadiPackifphdte, concentrated in

Envi si on instrunent. Phosphoryl ated biotinyl at ed
peptide is forned in situ as a result of mIOR nedi at ed
phosphoryl ati on. The phosphoryl ated bi otinyl at ed
peptide that is associated with Al phaScreen
Streptavidin donor beads fornms a conplex with the p70
S6 Ki nase (T389) 1A5 Monocl onal Antibody that is

L T o a2 'Y T N
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produced a m ni mum signal corresponding to fully

i nhibited enzyne were created by addi ng LY294002EDTA
w@ 1@9008381 M) conpound. These assay sol uti ons B&ET/6B2008/050549

i ncubated for 2 hours at roomtenperature. Each

reacti on was stopped by the addition of 510 m of a

m xture of EDTA (50 mM), bomiipe serum al bum n ( BSA,

0.5 nmg/ L) and Tris-HA pH7.4 buffer (50 MV

contai ning p70 S6 Kinase (T389) 1A5 Monocl ona
vac@%ﬂb:ﬁﬁiﬁlﬁ(t@hﬂ)hﬁﬁ' dandlidal agtidecnAoL POY cthGRh@kAgHENNane, to give the

9206B) and Al phaScreen Streptavidin donor and Protein
desimdaeatenal o8 alskeariell (290 ng; Perkin El mer, Catal ogue No.

YA 2B 1 1, e d;dﬁ)d
Nhlgﬁggggi ﬁfﬂkﬁzgﬁwéﬁgﬁﬁgfﬁ overé g%hggﬁﬁfog (1%“%)755(1H
d) tenperature in the dark. The resultant signals arising

fromlaser light excitation at 680 nm were read using
a Packard Envision instrunent. Phosphorylated

: 128 v AAZOL
b|0t|nylated peptlde that i's aa630|ated with

Al phaScreen Streptavidin do ads forns a conpl ex
with the p70 S6 Kinase ( N A5 Monocl onal Ant i body
that is associated with hager een Protein A acceptor
beads. Upon laser |ight excitation at 680 nm the
donor bead : acceptor bead cd%ﬁ]ex produces a signa
that can be neasured. Accordingly, the presence of
A sahififdR di2rasiaothddziold (5, 0 OSwhdl, (Rmamylmay-zsilgnatarbcbnyl tert-butyl

Carbe?artgﬁiﬁ g T %&D@@&rﬁwﬁﬁ'@ 7 'n?ﬁﬁ (ﬁ)ﬁ%ﬁ%ﬁ susmaed at reflux

0V6191%1‘@ W%%&t&@%@ HInEly QB c%dpirﬁ%%ﬁgen%%te%rln L&D, The residue was
(i) I'n Vitro PBK Enzyme Assay The assay used

chrommgdmé on stlwehalalingyyitl 8¥@agthgtacetate, in Apsdngt foggave the desired

Bi ochem, str 03, 313: 234-245) to determne the
HMKEB$F§%§%8? %ggégégnpounds to inhibit phosphorylation
NMRSpe@e@AdIHEMR [300€el 3 MBlZ3SMSGMRES1.99 (191 s), i 1H, d), 7.55 (1H,

Pl (4,5)P2. DNA fragnments encodi ng human Pl 3K catalytlc

and regul atory subunits were isolated from cDNA

] PCR

LOMS ShALEE MRS, BLARERLETL B R Ah a0 0 Lare
used to generate bacul ovirus expression vectors. In
particular, full length DNA of each of the p i 10a, p
1 b and pi | O Type Ia human PI3K p i 10 isoforns

E@NVIBvFimidin-2-
U

vl]- ndﬂkmed into a pDESTIC)vector (InV|trogen Li mted,
Fountain Drive, Paisley, UK, The vector is a
Gat eway- adapt ed version ofgﬁ;ftbacl containing a 6-Hi s
epitope tag. A truncated f of Type I'b human PI 3K p
i | Og isoformcorrespondin Lo am no acid residues

144-1 102 (EMBL AcceSS| X8336A) and the ful
| ength human p85a reguka ’LBEE¥$t (EMBL Accessi on

No. HSP13KIN) were al so sub cl i nt o pFast Bac
vector containing a 6-Hi s epitop ag. The Type la p i
10 constructs were co-expressed ith the p85a
A mp@GHlADQYors O BE 3 nf Q1iRABAIR8hRthyldhibAfimethyl d
M acuIOV|rJ% sy[\sdte)ﬁnusw?J nlargggaguloeﬁrusﬁﬁnw yDpyrimidine
(350empr bkimmoli é hmidglu@s] boeo«m’ asd € 7pngt 1872131nwé} @M aqueous solution

of sfih %‘%har% griq‘ﬂ% BT bGP LolSitegP B Bpggeman (s
mg) §¢ DUSE BB LY Ié“&fﬁ&ﬁ* Igg B19MLAl IBRENL ML) Rhs degassed several
phosph0|n05|t|des ( H domain was isolated from a

CcDNA |ibrary using standard nol ecul ar bi ol ogy and PCR
cl oni ng techni ques. The resul tant DNA fragnent was
sub-cloned into a pGEX 4TI E. coli expression vector
contai ning a GST epitope tag (Amersham Phar naci a
Biotech, Ralnhan1 Essex, UK) as descri bed by G?ay et

P T NN PN PN ~NA N
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i nhi bitor, signal strength is recovered. PlI3K enzyne
inhibition for a given test conpound was expressed as
w@eob@s0sval ue. (b)(ii) In Vitro Pl3K Enzyne ABSHEGB2008/050549
(Echo) The assay used Al phaScreen technol ogy (G ay et
ah, Analytical Biochemstry, 2003, 313: 234-245) to
determne the ability of tegf2conpounds to inhibit
phosphoryl ati on by reconbi nant Type | PI 3K enzynes of
the lipid Pl (4,5)P2. DNA fragnments encodi ng human PBK
time§ ARl Hehic aBOSPCr @ 2hRfoed MBI hcTe BcG cd$ioh a8 A116H 8o cool,
CDNA libraries using standard nol ecul ar bi ol ogy and
diluedryid wakhandtextrheicd weld, ctih @c@@tpel*heefdgw Werggrashedswith water,
drle%f\ﬁ\/l S5%?gﬁ%r%d %ﬁ@ e‘%tf tebcﬁﬁ'ﬁl v ugfw eac %’?q%gorﬁ%ﬁ/%lcotnosi%ca eluting
withethy!lac&te pard the kolld &Bﬂalﬁycpﬁad ﬁltlli’tiafé&ﬁw%n&turem ethyl acetate and
i sof orms (EMBL Accession Nos. HSU79143, S67334, Y10055
hean@ o Bive ﬂl@)%%lrﬁd maferighashprige solid (ép0 H’@épect ively) were

]E_'gi%e haﬂeﬁh\%?( oﬂgﬁgﬁzq&@‘é ?F?e V@éi §1—E Qﬁej‘lé'ﬁgt(ﬁﬁ m), 3.51
(1H Gab ehad ¢ dtlalo, &7 V@it idnrt. @ff (1Fagtihacio (dHhtl)a|4rﬁ2r(@Has)66H|8_$lH ),
6790y F 25 5 Dot ot 7§ Bty T8 G ) e EeS. P !
LCM$4pdcid P2 MEMBR7ACESESH GMeNo: 128833 8R9th &NSoh g takd |

Tengt h hunan p85a regul atory subunit (EMBL Accession
No. HSP13KIN) were al so sub cloned into pFast Bacl

,l'om%gethvﬂperlmldln 2-

vl]- r&gﬂa&gt&rsb@ﬂu@ FoI I oW ng expr ession in the
bacul ovi rus system using st andard bacul ovi rus

expressi on techni ques, jssed proteins were
purified using the Hs egﬂg pe tag using standard
purification techniques. corresponding to am no
acids 263 to 380 of thma [ g&neral receptor for
phosphoi nosi ti des (Gpt in was isolated froma
CcDNA |ibrary using standard ulfar bi ol ogy and PCR
cl oni ng techni ques. The result fragnent was
sub-cloned into a pCEX 4TI E. doli expression vector

cont ai ni.ng T, epi.t ope
A sEPa B AT BRI B Srobh- SRR SRR ERRA T e By Dy rimidin-2-
yl]- Al-inddNab )éﬁﬂb@ﬁiml&(m;h%rro 30 mymel),20@309B3dcdutionddrydAkn peroxide (2
The GST-ta H domai n was expressed and

mL)p@quWSe@nm@mﬁél §t1ﬁ1n)j%dcpﬂ@9é@h@ mhewas stagd & Sipoud deurs. The
reacy*&? %tag) gﬁlﬂ@ﬁ %?ﬁt&%&ﬁ%?@l@g&:@ﬁg leﬁlé/i Q{éﬁté nfh%&lrng(%q;vere fined
(MgBOnr lfiltad pyvaporacenind alid @Biguc ﬁt[tumtﬁdt\&ﬂ( ﬂﬁﬁ)xth& dﬁchetbffl cther and

SSRGS S ton 2egsh iy o spensed
NM RSP ARIm 3EANIR E 50001 M?ﬂzuﬁmé(}\{%WBﬁ onghyﬂé’ (81%), 330 (1H,

prate (O ei ner Bio-one, Brunei ouse,
dd), 614@L(stt)e3 SHi(1é, ddyKk3. Tatlad, @1g,u?e75\bLH WATB)LH,A), . k& (g d), 4.45

oy PO BB bt o s St a6 Han- £t (ABgmap S (111 9. 9:80

(1H}9HctL.4041Mepr Road, Col unbus, USA, Catal ogue No. 901),
adenosi ne tri phosphate (ATP; 4 mM) and a buffer
LCMb Spedtrum: NGB sictrgtion tiseHeHorpiRg, réethed menitgrdgiser, 10
m), 3-[(3-
chol am dopr opyl ) di net hyl anmoni o] - | - pr opanesul f onat e
The pfIpARSGon 0F @{%[(35@3t1hbtﬁ91|ﬂ{ pli kY 1;6-Bnéts@fshylmethyl)pyrimidin-
nesi um chl ori de 0 M| was agitatedi ncubat ed at
-yll—é%rﬁl@@ et‘raaltqwtéﬂerléﬂewbﬁﬁi ¢ie®s. Control wells that
pr oduced a mni mum signal correspondi ng to maxi mum
enzynme activity were created by using 1005% DVSO
i nstead of test conpound. Control wells that produced
a maxi mum si gnal corresponding to fully inhibited
enzyme were created by adding Wwrtmannin (6 nv
Cal bi ochem/ I\/br ck B| OSCI ence, Padge Road Beeston

1 2 a2 " ~ 1 o PANLNA PN\ . Y . a
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(Perki nEl mer, Boston, MA, USA; Catal ogue No. 6005182)
to give a density of -15000 cells per well. Aliquots
w@ 2@nb)7sof cul ture nedia were placed in the oRPCEGB2008/050549

wells to prevent edge effects. The cells were

i ncubat ed overnight at 37Cwith 5% CO to allow themto

adhere. On day 2, the cells.qwgre treated with test

conmpounds and i ncubated for 2 hours at 37C with 5% CO
Test compounds were prepared as 10 mM stock

solutions in DVMBO and serially diluted as required

wWth growth nedia to Elve a range of concentrations
6-[4+[6RY)- AAMeﬂlvhnomhdlllmHM 6+(eqihiy lsuomylmgthylpwtimidin-2-yl]-1H-indole-3-

carb ga%rntratlons Ali quots (10 m ) of each conpound

———gﬁkuglon were placed in a well (in triplicate) to give
the final required concen tions. As a m ni mum
reponse control, each plat ﬁcontalned wel I s having a
final concentratlon of iiEigXILY294OOZ (Cal bi ochem

Beeston, UK, Catal ogue Mo 0202). As a maxi mum
response control, wel Ls: e aged 1% DVSO i nst ead of
test compound. F0||OMAng i ncubatli on, the contents of
the plates were fixed by treatfmept—w th a 1. 6% aqueous
f or mal dehyde sol ution (Signma, B50l e, Dorset, UK

Cat al ogue No. F1635) at room tenperature for 1 hour.
A suspesiagin ldelftS)a pefiat Tomhait haab (9 Gylsulindieds Dpisimidin-2-

T I iration .
G S B Rd RALSIEFLS SSPBLI B
matdrh]ﬁ deslivenh e edactibiewnd addad we)°€ andshebseiphbnyl isocyanate (0.045
phogfhate buf fered saline

G bco
mL)@gded. deflrevaddy drgddb i%}nL>T§\§t%%ﬁtheth§ﬁ%mvttﬁr@ ysgxgacted into
ethygﬁdega[t% érgcgt?l@?g%aﬂfcs %s Wftﬁ%va?etr drfé‘&"(gi @; rfﬁ{e Ggan‘fﬁ'fetvgporated

m) of a cell pernea satlon
The c@irhiesﬁdsmgrmﬂatagraphﬁdwneﬂofa ﬂB&l@Wﬂih(YOS’@/etffy\leEat-a%On h¥kane, to give

ab|I sation' s renoved and non-specific
theQﬁﬂﬁ ‘Bgﬁ B REte s @#L%@éﬂgﬁy treatment for 1 hour at
LCM@@%&%{J@H@UME@@% 13vak | IMG0-43@ 1m0 (3<H t)a3h|5<{§iql @93 30 (1H,
buffer consisting of 5%dried ski nmed

dd), Br8dil Bt dd)ed. 7ﬂr(aHed)nﬁr8lQ)(1HFd)emOe(ﬂHBédr)eﬂa§ékH @t af4f7 @Ha s), 4.53

S ol Ry Dt G e AR s R I s 0 1 )

LCM O spbatuad NEH 412Nhewbntidh R0 treiRPeh@hed Mowitédbak@bbi t

ant1 phospho- Akt (Ser473) anti body solution (50 m per

well; Cell Signalling, Htchin, Herts, U K , Catal ogue
The@p ?12&?13}1 Féﬁl [C\Sg? é)btagtgﬁﬂgjﬁoﬁglej' yﬁ%qul&%yl%l?o §Etﬁgchyl()}%yr1m1dm-
2-yIPB8-iatdlec Ba®8echibedearBe. Subsequently, cells were

i ncubated for 1 hour at roomtenperature wth

Al exafiuor488 | abell ed goat anti-rabbit 1gG (50 m per
Exafipid 3701 £08528 M@0 GRorphlih 4-A98 i 1L A TR by B vrimidin-2-

. caral ogue No. A I 1008) tnat nad en arruated

vl- 1 50dole3-capbocimidg’ buffer. Cells were washed 3 tines

with a mxture of PBS and_0.05% Tween-20. An ali quot

of PBS (50 m) was added each wel | and the plates

were sealed with black p ,sealers and the

fl uorescence signal mas ected and anal ysed.

Fl uorescence dose re n e Wat a obta)ned W th each

compound wer e anaIys nev”t fegrge of inhibition of

Serine 473 in Akt was expressed HS o, | C50 val ue. (d)

In Vitro MDA-MB-468 human breast "adenocar ci noma

Tneﬁl?/d ihe(@t LN oA3saAmohg }ﬁ@ﬁ@xzzteﬁlgrmmﬁndlme@bddhed ¥ a stirred
t est cogpounds to’inhibit cell proliferation as

suspgssers eledt[4:§i3Ay3-Cadthydmorsholinrayld-ddmetiadhmionplgyethyd)pyrimidin-2-yl]-
VDA- MB- 468 hunman breast adenocarci noma cell |ine (LGC
Pronochem Catal ogue No. HTB-132) was routinely
mai nt ai ned as described in Biological Assay (b)
herein. For the proliferation assay, the cells were
detached fron1the culture flask u3|ng Accutase and

o . N ~ o~ B S ~ o~
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two occasions, the values were 0.566 and 0.404 uM

Test (b)(i):- 1C50 versus pi | Qg Type Ib human PI 3K
wa@toobeexst han 10 mM in particular 0.001 - O.5PeMViGBRI08/050549

many conpounds; and I C50 versus p i 10a Type |la human

PI3K at less than 10 MM in particular 0.001 - 0.5 nM

for many conpounds; for examje 35 the | C50 was

nmeasured on two occasions, the values were 37 and >127

nmV Test (c):- 1C50 versus Serine 473 in Akt at |ess

1H.- -ﬁlﬁ@l’é&l&rﬁé\ﬂyh‘c @cﬁa(m 0 ﬁig' a ﬂ8 Qmﬁol‘) B DM A OITRART. After 10 minutes
conpounds); for exanz the 1 C50 was neasured

an agyreUd EYHEITOIAMMpRI2 (A MIQ vveasldeectsagrﬂ thivicatieeyt styrepy: for ﬁzmlutes
The %{mtu S wa{ w?%leg 1&11\4 sa?urgtgggg\ne% S §0luttl(pneg'fes0‘(’1@1'11%I f drrggé{l (:érbonate the
represen e a erage o nor e rreasure

orgaw&y dﬁEd GM@B@E) ﬁaeredtah@ e@a@fom@p and Irésgduemttﬁtdrﬁatb phed on silica,
ine comnmpo hydr ogen) has the fol ng
elutlagtv&ath Gfé%’t m?tgynoi uggt-]p&hqj:e@tea god Hagysolrd gpta{qu trltggatgb‘gnh a mixture
0 44 e oJest (c) 16.170
Ofd%ﬁp4$é%r%§ﬁgggﬁ%§ ‘g éﬁggggggé%QMﬁévengion are
NMBd@pacthane' bl M (4(]®alt3 MHeyDMEGB-ds)sS hpacithah) Do eal6 (3H, m), 3.55

OHTED S Ui LB R e O R EPRNIGE b4 S RS i, 5), 721

(1Hk§)nﬂ§§(1€}m§ of 42188 RNt LM H, ep%lzuthﬁdy %l@Sé{?ﬁ £)Plf>b’0 (1H, s).
such as the Cass la Pl3K enzymes

J@&m NPBKES0 arctemtl oP B ell. i%n)marmethchtm@ha@sbasdz) PBK
enzynme (PBKgamma). More particularly conpounds of the
present invention nodulate (in particular, inhibit)

The PipR-akibN 36 s-[41{@5§3nﬁéth%rmwr§1ﬁdlm £9M@M§yl@ﬁlfdrﬁ'ﬁneth 1)pyrimidin-
ﬁresent i nvention nodul ate (in particular ¥

2-yl h@Wewﬂﬁﬁﬂ@ﬂPBKhéﬁ@?ﬂ%dﬁwmkﬁdbﬂ@ﬂm tory properties of
conpounds of fornmula (1) nay be denonstrated using the
test procedures set out herein and inthe experinental

5-[49639)130Mle thAba ot b igH il -6t cthe ip tomdmetiy )b orimidia2(H)-1 Feividole-2-
be used in the treatnent (therapeutic or prophylactic)

carbgxylicagdd t | ons/ di seases in human and non- hunan ani nal s
whi ch are nedi ated by nmTOR_ki nase and/or one or nore
PBK enzyme(s), and in paftifular by nilfOR ki nase. The
i nvention al so provides anNjtarmaceutical conposition
conprising a conpound, gf mula (1), or a
pharmaceutical |y accep{a salt_theseof, as defined
herein in association wth a @ ¢eutically
acceptabl e diluent or carrier: c¥hposi tions of the
invention may be in a formsuitable for oral use (for

A méotmmifetl@i;ﬁ[wd%'b $;méthylengpimlinabyl-Gmshbylsul taybnédg)pyrimidin-

2- Bl readhoadne SO0 E5H- DS oD n oRF &gucontodsigp egoride

solud&e (A fnl al?d(ﬁ‘l@@llaﬁolq% ﬁ{LE)a%s P TENY Bourdl e, orgdfmcs were removed
aqueous’ or ol ly solutions or suspensions), for

in vaggmiand gtermatxiturn adyysticd hapA = owith2df hjed(ad}jbrec ad.al'Hej rnlsltlye was

B L U R WL Y - ——
was it 4l Witl b deuROYOEEthy dthdrQihd Pax£RUE ke the desired material as a

adm nistration (for exanple as a sterile aqueous or
creagy $0}id¢dlUmebn for intravenous, subcutaneous,

NME%&S@%&LW ?ﬁi( ect QYIKL% I'ng ﬂr)ﬁf)% 31 ?§ ?H Si) 3.38 (1H, 1),

3,50 hlé{ |dﬁye;m8 @i, aay 330 (oHt aj, ne)ctlblyddpmmh(]lmrta,M 51 (3H, s), 6.78 (1H,
ures usi ng conventional har naceuti ca

oced

S)7é§dﬂ5f@h?§5(%gi » RABWAH B $8é (HHtS) hus, conposi ti ons

LONIS 558986h M-+ 32! k3G oI Rh S mdiREd ﬁfégﬂa‘ thise.ON€ Of
mor € col ouri ng, Sweetening, flavouring an
preservative agents. The anount of active ingredient
that is conbined with one or nore excipients to
produce a single dosage formw ||l necessarily vary
dependi ng upon the host treated and the particul ar
route of adn1n|strat|on For exanple a formul ati on

o D T o, .

a
C




may be used to produce an PBK enzyne inhibitory effect
in a warm bl ooded ani mal in need of such treatnent. As
wa@e@bmear77eer ei n, i nhibitors of mMIOR ki nase and/BPCT/GB2008/050549

nore PBK enzynes shoul d be of therapeutic value for

the treatnent of proliferative di sease such as cancer

and in particular solid tumgss such as carci noma and

sarcomas and the | eukaem as and | ynphoi d nmal i gnanci es

and in particular for treatnent of, for exanple,

cancer of the breast, colorectum |ung (including

small cell lung cancer, non-snmall cell lung cancer and
Ethyh 5 Al S -metdhly omh@i&naﬂjw1hérﬂng:sthmlsulzﬁ@m{lmgm%mrimk@ﬁbBWH-lH-

indofd o Lh8RIL& duct, bone, bladder, head and neck
Kidmney, Ttver, gastr0|ntest|nal ti ssue, oesophagus,
ovary, pancreas, skin, t es, thyroid, uterus, cervix
and vul va, and of Ieukaé?%is [including acute
| ynphoctic | eukaenia (ALLY dnd chronic nyel ogenous
| eukaema (CM)], mitol Nnyelona and
| ynphonas. Accordlng,x dj aspect of the
i nvention there is provided gcoppdund of formula (1),
or a pharnmaceutically acceptaole+sa?—\thereof as
defined herein for use as a nedicanent in a

5 A solmofiethyloeddutd d[Hel(3Deicmethy Imampholiedoi Hong to a
el e SRS i ey PRERe A et Raodue el Ry £67 ol in TEA

(6 nAG GRP DTN €26 ALY wabetiead at B fetef hdued The hakiird Rhs s6iReitihited in
the production of an anti-proliferative effect in a

vacugeanghthyt soiduel made hedic with hqeepurammonit dihdintigturowas extracted with
ethy ét'ce&ar%ee g%aat%g %? tarucs dhe% Fly%g@n)t Iﬁﬁel’ﬁtd maz:g '01531‘[&[ %e gesgdu% was
10 trltuﬁcaie\otﬂa dlcehys aihbr rvefileatd toagva&lfeldeaehdhﬁmemm ak @rpalcs}%llbﬁ' solid
t he production of an apoptotic effect in a
450488k bl ooded ani mal such as nan. According to a
fi t n p [
NMRUEAR . SEANEE (Rl 15 it BRO 80 8 REE B b A 323 G o)
3.55a(¢Hem)am6e (8] dd)t has (atH,, d)a%. 89 €FH e ct. O eYIBidal) f02 1 (ISE s),@.38 (2H,

o, SBT3 87 0, 58 P YDA

15 LCNBS 8bédigdiNiMe 4@9%&%%01% HER 2EerGiaf GREthod\eBRTiCH Bage L O a
further aspect of the invention, there is provided the

use of a conpound of fornula (I) or a

yﬂnﬁmkﬁpgdmmﬁbﬂwwgnblooded anlnal such as man. According

to a further feature of this aspect of the invention

there is provided the u f a conmpound of formula
(I), or a pharnaceutlcal acceptable salt thereof, as
defined herein in the facture of a medicanent for
use in the productldhooﬂ all anti-proliferative effect
in a warm bl ooded anf \ % According to a

further aspect of the invent @Lg is provided the
use of a conpound of fornulasgk)}=@
pharmaceutically acceptable P thereof, as defined
herein for the production of an apoptotlc effect in a
20 A mysdwngroth ety t eels- but'ylrd&(4 éﬁ(ﬁhteasmﬁmm I,Aécdipmhmgolamzazl)indole 1,2-
. further feat e of, asp t|o her e
dieaftgh 341 G50 i 2o Tos 2R b ma e O 5oy .

(meﬂh?&ﬁﬁ@&}@ﬁ%! ‘IZBb&ﬂmﬁﬁlﬁee(ﬂB@lﬁ{ge lﬂg'ﬁmbbeﬁ&ﬁﬁsmnﬁﬁhdiﬁﬁét@ @ébasic (1 g,

herein in the manufacture a nedicanent for use in
4.7 mpe)pnd birt tri-trrv-ity lphosmbnsinad ladiuaf )¢ nig imtoluene (5 mL), ethanol

war m bl ooded ani mal such as nman. According to a
further feature of the invention there is provided the

use of a conmpound of fornmula (1), or a

pharmaceutically acceptable salt thereof, as defined
herein in the manufacture of a nedicanment for use in a
marn}blooded ani nal such as man as an antiinvasive

g, T e - T T o
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Class I b PBK enzyne) that are involved in the signa
transduction steps which lead to the proliferation,

W@ 009/00Aas] | nvasi veness and migratory ability PET/GBR8I0S0549
cells which conprises admnistering to said ani nal an
effective anount of a conpound of formula (I), or a
phar maceutical ly acceptabl ejgglt thereof, as defined
herein. According to a further aspect of the invention
there is provided a conpound of forrmula (1), or a

(10 ﬂmﬁ aRRGeLt [ TAIL WadsaeR] al¥oec $aH fe Hduey aGfer caslindehd RBdure was
herein for use in providing a nmMlfOR ki nase inhibitory

extragtddewith atha) anctage, PREhhw ihrvatoniihe praspigs éﬂﬁfb@ﬂg%@dcﬁlt%d and
evap%r%e(ﬁsffhg rrgls1 el*%svaes? ¥ at8%raé:l‘1e%[so s1f?ca ut1ﬁ gx%ftrﬁ]%é)azou%eeﬂgfl acetate in

hexdnBJ t‘é gasdqﬁe Heﬁfedtditﬂemafl\éeﬂhmﬁl{htéd'l\eﬁle el zl PIY[ERE- rﬁelhlleylﬁﬁ)epholm -4-
armaceuti ca

und of formula (H) or a
yll- %@e@bﬂ%ﬁf@wﬁ?tﬁyl@mm&n- Heénndales 2 rarhonKiar 60hee). The crude

§?H§g= for use in providing a

&g%géiﬁngggﬂ@ﬁ% It lgﬁg?ﬁéct and/ or a PBK enzyne

LCM$ Bpéittuor WiHefF58ctetdnsion hines2. 9l alias mettmdPBKi®nbyswe or
Cass I b PBK enzynme inhibitory effect). According to a
further aspect of the invention there is also provided

EthyA {8PRb0Q05 (84, 508-Q¥aflicty -2 IPLER < kb F8RR-2L NRh &I QTN dRhfHBE ate
and/or a PBK enzynme inhibitory eifect (such as a U ass
la PBK enzyne or Cass b PBK enzyne inhibitory
effect) which conpris adm ni stering an effective
anount of a conpound ofoﬁbiizga%L{)or a
pharmaceutical ly accept abl eof, as defined
herein. According to a furth e of the
invention there is provided <bonpound of formula I,
or a pharmaceutically acceptable salt thereof, as

A miedrcrod étHyEreen'-butjzloS“-clulsmﬂldolet-ﬂ],é dicaboxpait (D45 gahs afmol),
infla ory§glse ses, bstr tive a

di ,
bispinarrlate DeétiasiahoxyParwhisdd me for dr dly
b1s(dlgerﬁyfl&gﬂeg&"torfe%tﬂ%lﬁnp@Otntﬂ@ a'nﬂ\f)%fysélﬁtﬁ atcgt@fee(@@ mg, 6.97 mmol) in

provi ded a conpound formul a
dloxmea@@anbhwas dbgasseacb&wmahtmlnes $l£dntheall¢é rae%@ C fas ldhbmmeﬂle mixture

sl S DS el b ST SRS PHSRs wer
wasﬂledrmhmvdtemlrieammsmy ﬁlt@?&l%@l'eﬁ}%)dr@te@ Thértdigie f@at ure

of the invention there is provi a conpound of
chromsreaiprhefl onglicg, @h@mméhdﬁ&ﬁhylwcw@e@h@tﬂn@, toagite the desired
def i.n ein for use in thetreatnent of
Inmmﬂ§ §Q£MFY?% gﬁgg t?g{olorectun1 l ung (i ncl uding
LCMSeréctﬁmi ho MHM idhegbe &fved, roRatER lime el33nlitk) ghetitydatsnitn Gase.
bronchi oal veol ar cancer) and prostate. According to a
further feature of the invention there is provided a
compound of formula (1), or a pharmaceutically
acceptabl e salt thereof, as defined herein for use in
Exatipde 38:an{43KAS8)-diM ethnbeorphblin{devibiol(enedhdsulfdyhaethvl)pyrimidin-2-
adder .. head and neck, kidney, I|iver,
1- Y1 = i ssue, oesophagus, ovary, pancreas,
skin, testes, thyroid, ute us, cervix and vulva, and
of |eukaeni as (|nclud|ng ALL and CWML), nmultiple
myel ona and | ynphonas. Ac®drding to a further feature

of the invention therg,i ovided the use of a
conpound of fornula (k ohﬁrnameutlcally
acceptable salt thereof, as u d{herein in the

manuf acture of a nedlcanent fo use‘%n t he treat nent

of cancer, inflanmatory di seases, obstructive airways
di seases, imune di seases or cardiovascul ar di seases.
According to a further feature of the invention there
is provided the use of a conpound of fornmula (lI), or a
pharmaceutically acceptable salt thereof, as defined
herein in the manufacture of a nedicanent for use in
the treatnent of of SO|Id tunDurs such as carC|nona
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defined herein. As stated herein, the in vivo effects
of a conpound of fornmula (1) may be exerted in part by
Wo@o@900776Dr e et abolites that are formed wi thi PCT/B82008/050549

human or ani mal body after administration of a

conmpound of formula (I). The invention further rel ates

to conbi nation therapies whanein a conpound of fornula
(1), or a pharmaceutically acceptable salt thereof, or

a pharmaceutical conposition or fornulation conprising

Tricthy @H¥RE (10H D1 f 068%@01§ had HA TRADOBISE, Q)rﬁﬂnﬁfé[b%ré afdddo a

or sequentlally or as conbi ned preparation wth

SUH@h@Eh@ﬁ“ﬁMéﬁ%h%M@QdﬁH@ﬁ@hnﬁ¢$h%ﬂéoﬁfﬁol of oncol ogy
(met%I Ee@o:n pp{flpf@ﬁ}riréng? n g ail]eil?ﬁgé(gg %t Hg ac18§?95h nel %23 mmol), in

DCqua) wlgnat RT, Aler COMRAIGAS heéd@%oluﬂﬂéﬁ rof b@fonia (2 mL) Was added
conventi onal surgery or radiotherapy or chenotherap

and fheaerctiPRglisied (6> sonpistintds reiriurp@ap Hpehedi o %%urareglélqueous

t
ol HEGE P AR AR S R ISP porcs
The bﬁldlﬁ@@hslchrcnmtbgmphadmm siilizl eldgng withi0)10% methanol in ethyl acetate, to

rolifera |ve/ tin opl astic drugs and
g“@&g $W39P5W§1 W%?@ %ﬁddggﬁﬁﬁn medi cal oncol ogy such
NMRSpétth AH NQ/II@Gﬁi@tI% NHO! DRIl & £L§ (A, 3&)' 0127 (4H, m), 3.5 (1H,
carbopl ati n, cycl ophospham de, nltrogen nus

dd), ﬁfﬂSdﬂlHL an 3. 7811 dr &nbOdil H, dhddGl(pHap, 442 (MIS{)D@&@(%@J 14 (1H,

0. T op e et B P ETT B Pllindich P B Y EduRi o

LCM& Shédifudx adH+mBb hRtdny@tific | GZhDS, RRIRIINNIIRS bek,
hydr oxyurea and gentitabi ne); antitunmour antibiotics

(for exanple anthracyclines |ike adrianycin,
rli , o
The ?%1%’?1{%18{& :8rf] 6- cﬂg-)f{%c#g étﬁ%tﬂ&ngogglﬁ}?%%kg é6|-ﬁxq%[%?ﬁ1%n'§dmethyl)pyr1m1dm-
2-yl]1ﬂHhha¢tyQLdm)fbox@zﬁt aeid ioddscriegesliey (f or exanpl e vi nca
al kal oids like vincristine, vinblastine, vindesine and
vi norel bine and taxoids |i ke paclitaxel and taxotere);

6-[4801k) 130 ﬂéﬁn-h-!21!1-€Jg&9{h§1sﬁff8ﬁﬁlﬁféﬁ% Srimidin-2-yl]-1H-indole-2-
[ y XTI ns Sl a teni posi de,
carbaxgacacidhe, topotecan and canptothecins); (ii)
cytostatic agents such as antioestrogens (for exanple
tanoxi fen, torem fene, ral oxifene, droloxifene and

i odoxyfene), oestrogen r tor down regulators (for

exanpl e fulvestrant), antjiandrogens (for exanple
bi cal ut ami de, qutanﬁ@@ ni
acetate), LHRH ant agdni 0

exanpl e goserelin, IeuproreI| 3 ;oserelin),
progest ogens &for exanp estrol acetate), o
A mateiemt ge! phi[GiSH-S rrsettlflmo -l ] fs (regilag sylepnglnacthyDpyrimidin-

-ylis ?}—Ir 1n§0q% t%acsaé 55 Sfcahe @S 6 48, agrﬁan)ﬁgr? Qﬁ% acflllrésqusi & iukl)n n}//(qrox@e solution
(3 migand se(a@bl @3 amp), &ac rebiteddonaseurk ANid Mgarﬁbd @bﬂe@élﬁoved in vacuo
i ke 4-(6-chloro-_2, 3- netgflenedloxyanlllno )-7-

I
and fhe mixtuyse pdiysted E?e@%m Swith 2) hydrpgigrc aid. dihe gpigare pys exracted
w1th%@*\/f)ﬁé§g?ty% ﬁ%% g?ﬁg @%%)é ?Ofalt&fé& ahd 9\ta!p8fh?tld PAL Elltdue was
trituraf @t whth e noxwraret digthphehytl apd Refbre[td g{v2-thy dirsoxy etateyia) g5 peream

. i n-1-yl]-2-nmethyl pyrimdin-
Sd“ﬁéﬁﬁﬁﬁﬁno}thiazole-5-carboxan1de (dasat i ni b,

BMVS- 354825; J . Med. Chem . 2004, 47, 6658- 6661), and

net al | oprotei nase inhibitors |ike marinmastat and

i nhi bitors of urokinase plasm nogen activator receptor

function); (iv) inhibitors of growth factor function:

for exanple such inhibitors include growth factor

anti bodies and gromh factor receptor antibodies (for

exanpl e the anti-erbB2 anti body trastuzunab

[Herceptin(tm] and the anti-erbBl antibody cetuxi mab

[C225]); such |nh|b|tors also |nclude for exanple

o -, o -, Y
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and approaches using anti-idiotypic antibodies. The
invention will now be further explained by reference
wo eooble77spl | owi ng il lustrative exanpl es. Unl esBCHGBR@®E/050549

ot herw se, starting materials were conmercially
avai l able. Al solvents and comrerci al reagents were
of | aboratory grade and wergigsed as received.In the
exanpl es 1H NWR spectra were recorded on a Bruker DPX
300 (300 MHz), Bruker DRX 400 (400 MHz) instrument or

NMR SBeetkéh: IWM'IQEMO@QQ%WZD)MS@ME)WFQS (3HNB, $eat4rals), 3.52 (1H,

peaks of chloroformd %5

dd), é+69e(t1Hyﬂ)s @rl79d>lHdé)s é 0((5 ddsg. 2;9|ciﬂr§1 &k 43248nwd6 B2 SHI, 5), 6.85 (1H,
n ef erences. The

S>7%%RI0MA g(% brev at| ?{4@£H§ Esed s, singlet; d,
LCMI® 8B @ituim ; IMHE-r43p) 1%te,nt1dn t1ﬁ1¢éU.9 Bthins Mnethad hidatiet badar ,

broad. Col unm chromat ography was carried out using

silica gel (0.04-0.063 mm Merck). In general, a
Ethdf%%?ééw R SR STBA L BYE S 6T RRBS RSP LD ot 5-#0171

NODeEl ) Was Used TOI prepdardtlve HRFLT tn

mddﬂ%tﬂﬂﬁ&ﬂﬁh acetonltrlle and water [containing 0.1%

trifiuoroacetic acid (Tzzi] used as the eluent at a

flowrate of 10 nL/ m n. foll ow ng net hods were
used for liquid chromat phy (LC) / mass spectral
(M5) analysis :- HPLC | ent 1100 or Waters Alliance
HT (2790 & 2795) Nas%isﬂi\g% rometier: Waters ZQ ESC
HPLC Col umn The st andard used is the
Phenmonenex Gem ni Cl8 5mm Aci di c HPLC
Met hods The nobil e phases used are: Mbil e phase A
Asc)\llmoefrthwﬁbvft+®tyﬁlﬁa[§e[(®') 3pmethyhmenpholen-#obi-6€ Phase C 1%

(nclp s o Py I 2 RN I R R LS AP P o i TP

(4 m1atagd D@MQI@’rﬁl LiYiwhis sﬁl%t[ atJEN €dri2chddrd. Chowiik@eswad @ncentrated in
avai |l able: 5 M nute Mnitor Acidic nmethodEarly Acidic

vacyegand dle fesidue grade besiqiith gaecsip sumpsiailie nuxgre WareHpgted with
ethyF %({eggee X t?lﬁ %t%étn c'gglr}% §6d)5 ﬁh%{gaﬁ& ﬂ%%s &n b[glg rés?c{ue was
trituranst wille é'ﬁ:tﬁyﬂl ethsf ﬂnﬂﬁlllteie(am g:ive tm%hmiﬁnﬂﬁualbie a white solid (480 mg).

NMunsui t abl lI%afor gi tglgé\/ltﬁgﬁDco% Qfgl bgg}i Pg%&réétt?g&s GH. s).
e g FL 1y P, T 550

s), 633 H, 3 7A8étidnd)t T.72 éNtbiadl)) &mhb&ed)m 59 (1196s88Q.0nfibinka

T L T R T
M nute Mnitor Basic nethod Early Basic nethod for

early eluting conpounds Md Basic nethod for mddle
Ethyd pert-puiy! 6-ddbGihdsnethwnraphadind-y Heé(niethylpuyd fonybnethylppyrimidin-2-

Q n The, f ol | owi ng method was used for liquid
indgleoE 2 ddcar lat LC) / mass spectral (M) anal ysis :-
Instrument: Agilent 1100;0Col utm: Waters 'Symetry'
2.1 x 30 nm Mass Spectrlal Janalysis using chem cal

i oni sation (APCl); Flo\\iﬁté nL/ m n; Absorption
I

Vavel ength 254 nm $el b A @r + 0.1% TFA;
. A o—Sol vent Gradi ent:
15-95% Sol vent B for 2.7 m | oned by 95%
Solvent B for 0.3 mnutes. The foI | Bwi ng net hods were
A e L TR S S B 2 ADRIMRED indote-1.2
d1car§aolxykaa; (918922 mmol)Sthmm-m[(ﬂSQ 3smzﬂe1yhﬁimbh<elnt—4-,§d] ®. 1%

F ter, Solven : 08% TEA/ acetonitrile; Flow . .
(merdsCullE TPy T 400 B G AR RO OPCL OB ibasic (1.1 .

for 20 mnutes foll owed by 100% Sol vent B for 1

m nut e; Absorption Wavel engt hs: 220, 254 and 280 nm

In general, the retention tine of the product was

not ed. I\/let hod B :- Instrunment: Agilent 1100; Col um:

V\aters Xterra C8 reversed phase S|I|ca 100 X 3 -mm

o s - "~ N A TR A
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RT roomtenperature (approximately 17 to 250C); tPv
retention tinme; mz mass/charge ratio. The chem ca

WO 200080Mer € gener ated by software whi ch used tPET/GB2008/050549
Lexi chem Tool kit (v. 1.40) from OpenEye Scientific
Sof tware (www. eyesopen.con) to generate | UPAC
conform ng nanmes. Exanple 1:1hWe]4,6-Bis [ 3
) - 3- net hyl nor phol i n-4-yll pyrimdin-2-yll
- 4- met hoxybenzami de

5.1 ﬁhn@g%!na[bﬁs%éi)—te@t}ﬁ(ﬁ&l?ﬁb%ﬁhﬁ%ﬂlh@mﬂr(w (]soyringt)rﬂl i3 MINEethanol
(150 ng) was dissolved in ridine (5 ) and _

(10 mLirendorigh Enmby wag Riised ztte%? Gornip) homerel ddter Tpaingdhe mibgare was

s, h d, t o, 900 of 1, haur..Further ,.
e VRERFRLAS T Sl WOl b HBES dsd g fterod and
evapogaéd. ITor réed@learhsathr@iiberiaphiedeorf dilidd)elitidg RAMrs®- 701 thyl acetate in
reaction was allowed to cool, evaporated to dryness
hexangeln giyste dodiedimateri! msriovhiterypdid dg@@migdl was passed

Y oyt |
MR 1 S o SRS Rt BT PR Qi g 3 O,
3.283AH, ohs ooyt ldgidphes! (dh i) 3.86G(1Heldt 38Ry, tsh 420 8%, dd), 4.22 (1H,

0. 48 00214 5 G b ba iR Sad il i s RER L ab b H o5 (1

s), Miz, DMS(d 6) d 1.1 1 - 1.15 (6H m, 3.01 - 3.08 (2H
m, 3.40 (2H, q), 3.54 - 3.57 (2H, m, 3.68 (2H, d),
LCMS Sacqtaid): MM+ 559 8itentign gme(229ming , m8thod n{dniHor bjse. 3. 96
(IH s), 4.35 (2H, t), 5.57 (IH, s), 6.98 - 7.02 (2H,
m, 7.86 - 7.88 (2H, m, 9.79 (IH s) Mass Spectrum;
EthyWrit-bdid86-(128, Ric@iRAkalyl-918. RHioxaborolan-2-yl)indole-1.2-dicarboxylate
4, 6-Dbi s[ (35) - 3-net hyl nor phol 1 n-4-yl [ pyri mdi n-2-am ne
is described below. 4.6-Bis](

) - 3- et hyl nor phol i n-4-y\ | pyrim di n-2-am ne

2- Ani no- 4, 6-di chl or opysd i di ne XES. 28& g) and

(35) - 3- net hyl nor phol i neo{ 4] re dissolved in NWP
(15 mL) under nitrogen. Cal cay bonat e powder (4.4

g) was added and the stirred m xture heated to 2000C
A mixpure S Sthiybtersbut¥ine breinxtindade-wasdigdrboxydale { D gcd b immaglgl
. partiiti,oned t,yee t hyl..acet ate and t yr.at ed .
biso R o SR g F ke LR bR e o P D&y aga 1.1+
bis(difBdng Y oVREnd) IR ¢k dR3hIdrbpdl FadfunQI) @[tﬂldr&ﬁetﬁb]ﬁ’eszﬁﬁiuft (200 mg), in

. separated. The aqueous phase was washed wi th ethy _
dioxgeet2atral hmds dhgassedrevorbames shandenicd @90 waloh &6 hgwrs hlhe mixture

% j (1 0] o ' 5 A
was A BPRRUR ALDS o TR DB sl el v
washddl widle water, e d (BRISAUE, NReEdeid eReidged pitedecdduswhd ca,

eluting with 0 - Z%isog%wanm in DCM (wth a few )
chrogiagpagadyed opisticay tlavisnwita dgemthylescigicve herme degiyelge desired

I lgss oil (2.76 g). NMR Spectrum :
matéf%whﬁ/%&((ﬁﬁ%ge.s%ﬁ%%% 3) d 1.22 - 1.28 (6H, d), 3.12
NMR Spediturni2'H NMR (8058 MH3, BFIS@H;) d1).33 BLBY, 5), 1377OH, 454.33 (2H,

81 _-_3.85 ( CH -.3.96 (2H, m, 4.26
D 72923‘(1%)8) 7?.84@5?1( Q)H%I_T'kgr(l?%[) fi)’ §%§C§H(II ?4; s) Mass Spectrum:
LCNW R ARpEXRmMbe ién Dbdedvdd: Rithtibh 3ime 2.78mins, method monitor base
Y- 3- net hyl nor phol i n-4-yl i pyrimdin-4-yll
-4-met hoxy-3- (trifluoromethyDbenzam de
2, 6-Bi s[ (35) - 3- net hyl nor phol m 4-yl ] pyri m di n-2-am ne) (
120 ng) was dissolved in pyridine (5 nL) and
4- et hoxy-3-(trifluronethyl)benzoyl chloride (196 n)
added. The reaction was heated at 900C for 2 hours
then the reaction allowed to cool and concentrated in
vacuo. The residue was di ssolved in nethanol, passed
down a SCX-2 columm and the desired material el uted
with 7N ammonia in nethanol. The fractions were
concentrated in vacuo and the residue purified by
prep-HPLC (basic) to give the desired conpound (97 ny)
as a white solid. NWVR Spectrum: 1H NMR (400.13 Mz,
DMsSCd 6) d 1.18 - 1.20 (6H, m, 3.07 - 3.10 (IH m,

~ oA A el




as a light brown gum (4.5 g). NWR Spectrum: 1H NWR

(400.13 M1z, CDA3) d 1.23 - 1.25 (6H m, 3.13 - 3.21
w@ 2ddo/ooy7s1 3. 48 - 3.58 (2H, nm), 3.65 - 3.75 (4HCTEB2008/050549

3.86 - 3.96 (3H, m, 4.14 - 4.17 (IH m, 4.23 - 4.30

(3H, m, 4.59 - 4.64 (IH m, 5.03 (IH s) Mss

Spectrum ; MrH+ 295 Exanpl e-180N-[4, 6-Bis [(3

) - 3- net hyl nor phol i n-4-yHpyrim di n-2-yl |

- 6- net hoxypyr| di ne- 3-carboxam de

aIIovved to stlr at roomtenperature for 10 m nutes

then 4, 6-bi s[(35)-3-nmet hyl fro phoI|n4yI]pyr|md|n2
am ne (120 ny) added and t reactl on stirred for 18
hours at 400C. The rea téo N\ s passed down a SCX- 2

col um, washed with nme gran I the desired material
eluted with 7N amoni a”i nﬁth S The fractions were
concentrated in vacuo and the rdue purified by

prep-HPLC (basic) to give the desired conpound (28 ngy)
N1tr6§enaw&aiu®bfeﬂ(ﬂh1‘éﬁéh AmidiyR @D@G%WNS (4405, DM aln L0111 33, 2-
Qd 6) 10 - 1. (6H, m, 3.00 - 3.08 (2H,
5 dloxﬂorogn%ybbegzglml@@qle }T’:arngﬁate((é@ﬂ m@) 1.34 n’ggol) 3.87

2- ch&{g{rgu f('%% 3 P‘%ﬁl)ﬁdé'\gkpgg%% 4?55&8) (%@t%ﬁ%fo?y&ﬁopa)r?? gﬁ%)(éﬁﬁldme (250

mg, 0178, mapl), ﬁ)dﬁﬁn carBoraZe (3I9E‘| mg)3,758mbbl); pdladGing tdﬁ,akm‘)

tr1phéghl%gg§§?g\£|1’e % gll\éggrtsj]@?fﬁi &g%]ig]ﬁ%(i %/Iéga gO4 % gg.;gl}e l:nlb‘(ﬁ,ﬁtes tgen heated at

90°c4fo§1@'h%[1£s3‘{"ﬁe §uxtﬂl%tmé' aisﬁéémfa{édfln %Aﬂo] Wb AL DR A (6
[ (35)-3-net hyl rmrpho i n-4-yl]pyrimdin-

10 mL)Zwam’dd@l an:Utnmmge dpped pr4BCdocH imonyeds hﬁﬁarc ﬂadmgxamﬂneramd in vacuo

and Biml[\l %e]fégw @d%%gﬁ(%ggpp Iglcéld; éﬁs( ]I%¥F2r4\§ métde basic

w1th%n4iﬁoma 311@ dxtldctdd vikh D8NS Ire o?g zﬁﬁc fa'yH Wﬁ@ drlezl (&/9g7S'O4$ fﬂﬁtred and
(1 m, 3.50 (IH d), 3.57 -

evam))fatecistqu el degiyed rgatgigal as 3 cogung $ql+d ( 0 mg) 33 (IH, d)

NM S%gct{fum 1@@1@(4@%218 y'pﬁ,db%s Qé ABS gﬁ{(cbm@%&ﬁogﬁ GH, ),

s 325\, mwssm(m &) 0.6T03Y, m&(m aﬁ 4(03(1,1{ d),4.25 (141, d3H.65 (1H, s),
2.67 - 2.69
6.78 (ﬁﬂ S)ni 65;§H§65) $§4) (?dt)ng S)3P. 6_|?4(1H 8) i% 5éﬂ-ﬁ M), 3.39 -

Lcﬁs é@e&%u'ﬁh yﬁél ?.6”%&1){15%1 %F%Sl z?zmgﬁ% ingtrﬁpmg f_lbr4ﬁ'%% (3i Z' 1

,464(IH d), 7.88 - 7.91 (IH m, 7.50 (IH s),

The f}r_? M@&o? 36?1”%[%118%_5 (Zg %}H,@éd% I‘%I}lefgyl:[l $2-di g] oiaﬁ%)i(ﬁ?%ﬁylﬁ:)enzmmMazole

20 lca@oo@?la‘tm@d@@:ﬂ@a@@bel@% 3.36 - 3.48 (2H m, 3.54 - 3.62
(2 - 3.74 (2H, m, 3.86 - 3.95 (3H, ,
400(3Hs) 417-421(IH n) 4.24 (IH d), 4.54

) - .

Wﬁ%zof% g @gggoxylate

(1H, s) Exanple 10: 1 (400.13 Mz, DVBQd 6) d 0. 94
(3H, d), 1.24 (3H d), dO(BH s) 2.64 (IH, d)),
2.68 (IH, q), 2.94 - 298(IH d), 3.09
(IH, d), 3.14 - 3.21 (3H #&t;[ - 3.61 (IH, m,
3.71 (IH, d), 3.89 - 3.93 33(IH d), 4.66
(1 H, d) 7.14 - 7.16 (IH, n) as‘b(lH s) 8.17 (I H,
s), 9 - 8.40 (IH ™, 10.59 (IH s) Exanple 11: NMR
A mix4wp. 01” aermztyl PlstroEyzeinidaygler Brarbeyylate (%é g 843, mgypl),

25 b1sp%lag?ﬁatégﬂ’ﬁbﬁa%%%ﬁﬁo.g; %@gli,éoﬁs\g}% c% %?(3% g%f,l 3§?@17§n§10?)]and 1,1'-

3.18 (1H, m, 3.34 (1H, d), 3.42 (1H d), 3.50 (IH,
d), 3.57 - 3.60 (IH m, 3.71 (IH d), 3.91 (3H s),
4.29 (IH, d), 4.63 - 4.65 (IH m, 7.23 (IH t), 7.31
(IH, s), 7.33 (2H, d) Exanple 12: 1 NWR (400.13 Mz,
DVBOd 6) d 1.10 (6H, d), 2.97 - 3.04 (2H m, 333-

P P ~1 1 ~ o~ "~ N OA
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(150 ng), cis-2,6-dinethylnorpholine (0.263 nL) and

sodi um carbonate (104 ng) in DVA (3 nL) was heated at
wasd@mter 0.5 hours in a mcrowave reactor. TPET/GB2008/050549

reaction m xture was | oaded onto a SCX-2 columm , the

colum washed with nethanol then the desired

materialeluted with 7N ammonie- i n net hanol. The

fractions were concentrated in vacuo and the residue

purified by prep-HPLC (basic) to give the desired

bis(dliﬁlg%?l@%ﬁh%s%hé féﬂ%ﬁlj@eﬁl(ﬂll&@bdlﬂdluﬂl\(ﬁz gﬁﬂfd%rﬁﬂﬁhane( a[a(‘dﬁmzﬁo mg) in

diox@y.le, (2:§_m@ VaHcggysed Sevpmal tinpgs tagn hegtegat 808 BB 16 Apprspyhe mixture

was %Yasp%ﬁét%(g'r%ﬂgsloifgedna @471?2 ljfe_ra% arz(gt'l_rigl il atmghrﬁ)% ?%_fgp%e on silica,

elutM@S&&thSHﬁ‘/GdthjdmcetatMﬂﬂh@&?ﬁ to bt theldbawd mgateRoOW RIS yor6® gum
de in an anal ogous fashi on using the appropriate

(26%ﬁine nple 21: 1 NWVR (400.13 MHz, DVBQd6) d 1.16 -
LCN}S %ﬁa&%ﬁl M@ZB%)I?%P a&? Eszteﬁi%ong%m9§ fbggh Pﬁtho?%xﬁ&g{og gase
(IHs)312(3Hs)340-345(2H n, 3.56 -

90- 94(2H m, 4.06
J . ¢ d), 4.39 - 4.43 (IH,
m, 4.78 (IH d), 612.36r s) Example 22: 1 NMR
(400.13 M4z, DMSOd 6) d 1 18 (3H, n), 3.12 (4H,
s), 3.18 (2H, d), 363(8 ]%71(|H d), 3.90 -

3.94 (2H, m), 4.25 (3H, s), IH, s) The
preparati on of
A scRutohl i r59br4n{0( H%)oeﬁizdimtdayd)lmﬁi phidl.1 mdbly I(3-nGethylpropan-2-

yl)o%\glet h U| f];gJE Ic&r o % )(?%r I, InQI%OI)Sa’mg ‘fﬁ\ﬁgi’?&% mg) in THF (30 mL)

was hgatg@ﬁtr}}éﬂﬁ@f& N@lholrsATHé FeabtidRAI Mot BUéln@ihhé’d WRN Bt acetate
i di ne 2, 4-Dichl oroG(rrethyIsquonIrrethyébp@ci/rlmdme

and Washeg wmh waterdihy ongesiativese Huedi(MaS 4)cﬁlt@c meraéadoand the
red nitr

resi e v B)niaé(g%]i) eerd oIl silj &dgln 11{1%w1th§§% ct Yl ag? Le n Wﬁxan(e to g1ve the

desigedlndib@n as é&ﬁ);mae dMebEER0L, p@t))l TR M@sridlivesalsy@drithdut further
di chl oronmet hane and added dropw se keeping the

purifiggdiefi on bel ow - 5C. The cool i ng bath was then renoved
LSRRI E Bl P2 T SREL o s
reacti on nm xture was vvashed vvith water, dried then

The @%’%5%513{1 58% H&E [5353.%@6 oebo st #Jaf & ggr%é%ﬂfanylpmpan 2-
yl)p%%éicgngg%egaggdbg{w Spectrum : 1H NMR (400. 13 Mz,
51 -°1.23 (m 3H), 3.1 1 (s, 3H), 3.19 -

326(mIH) 3.42 - 3.49 (m IH), 3.58 - 3.62 (IH
) . 3.92 s

306, retentlontims142 mn thod5Mn AC|d
24Dch|oro6(rrethy|su|fon)ﬂ 2t hyl ) pyri mi di ne

6- (Met hyl sul f onyl net hyl ) - | Wli’ndlne24d|one(132
g, 0.65 nmol) was added tq, ph tiorus oxychloride (1.2
L) and the mi xture heatedH .px for 16 hours, then
cool ed to room tenperature/\The excess phosphorus
oxychl ori de was renoved in vacuo, the residue

2-Cldowot-1 G5k d- m@'thﬁmomhwne‘l -Y12-ox(nB0ity sl jongnaethly Liyyoinvidaiei(h 1 g, 6.87

mm i R g0 b b e m s R BE 4 RO Arr-butonide

(6500%Ef 81 ﬁﬁhdM Whs sidehkoereicisRgollewd B: Lo)doﬁfeflﬁne (0.4 mL, 6.87
i nsol ubl e bl ack material was filtered off and

mmefj).geHp@EdS ha derepdigiircat ed 4t & gegond qquiyalenties sedipmdet-Hutoxide
were conbi ned, dried, then evaporated to | eave the
desired material as a dark brown solid (51 g). The
mat eri al was used without further purification. NWR
Spectrum : 1H NMR (400.13 MHz, DvsQd 6) 53.13 (s, 3H),
4.79 (s 2H) 7.87 (s IH) LCMS Spectrum : M+ 239,

e M A ~ A -
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d), 6.77 (IH, s), 7.39 (IH m, 7.45 (IH d), 8.16
(IH, dd), 8.61 (IH s), 11.24 (IH s) LCVMS Spectrum
wOLb9B875b Retention tinme 1.29 Method: Monit or POA/GB2008/050549
Basi ¢ The foll ow ng conpound was prepared in an
anal ogous fashion from 5-[ 4-chl oro- 6-
(et hyl sul f onyl net hyl ) pyri midgn-2-yl]- I Hindole and
the appropriate am ne. Exanpl e 25: 1H NMR (300. 132 Mz,
DVMSO) d 1.26 (3H, d), 3.24 (3H, s), 3.43 - 3.55 (IH,
(65 Uﬁl% 6'38’ﬁﬂln{dl%'bndqgalom3th§& ©l4#1.dg.87 Farl8) wefb t@gn ﬁc?d‘e'd aml the reaction
, 4.50 (3H, s), 6.55 (IH, d), 7 (I
stlrr@() at ?OQ or (1) hqur.dhen 4, rqgm(temperg{t)lre for i@to(qs;-DCMﬂO @L@ was added and

the r acttti)n v?ﬁsor Lw éﬁ EM ¥ ue hcﬁo rloerP (? ; pyr | L‘chlllle orngmlcl Iihafehwas
dried b @hfnktSuties lai@eﬂlt&edi @M‘d concentrated in vacuo. The crude solid was

5-r4-chl or o- 6- nethylsulfon Inethylzpyr|ntd|n 2-yl1-1H
chromategraphed on silica, eluting with 0-50% ethyl acetate in DCM to give the desired

dol - 5-yl) - 6- (et hyl sul fonyl net hyl ) - 3H pyri m di
nun&“%‘ibgp(GZG ng, 2.06 mmol) was refluxed in

NMRtsbsahnﬁolmsNM@@tﬂootm MHZ( H)MS@.)dé)fﬁlQl](dh@Hy,,l ashe, 6H), 2.74 (s, 3H),
ure al cool an
321&5@&11%}4%@1{@%%8 (BndE. %%@céﬁ)&%s%rlé{) 4Ré (d, 1H), 4.45 (s,
lH)W% ﬁ# mas azeotroped with toluene, water added and
t he re made basic (pH=10) with 6N sodi um
LCNIy Spectivtie MHHWB3# pretentibe timexit 86 minyddetirod § Mih&hsev t h
et hyl acetate, washed with brine, dried (MJSO ) and
evapor at ed under reduced pressure to afford the
desired material as yell ow gum which solidified on
standing (547 nmg) NWVR Spectrum 1H NWVR (300.132 Mz,
DMSO) d 3.23 (3H, s), 4.80 (2H, s), 6.61 - 6.62 (IH
m, 7.45 (IH t), 7.53 (IH, d), 7.59 (IH, s), 8.16
(IH dd), 8.66 (IH s), 11.40 (IH, s) LCVs Spectrum
M+ 322.43 Retention tinme 1.36 Method: Monitor Md

Aci d
Example 40: 3H0[(35)-3

| (657 ng, 2.80 nnDI)
6.16 mmol ), Copper (1) th'Eﬁ ene- 2- car boxyl ate (1.39

g, 7.28 mmol) and Pal |l adiu t étrakis
tri phenyl phosphi ne (Zseé;EE&W 08 mmol ) in 1,4 di oxane

boronic acid (992 ny,

(17 m.) were placed in, \tube, degassed with
nitrogen , sealed and irfadi atkd_lat’ 1300C
for45m nutes. The reaction m xt Urefwas solubilised

and applied to a preequiljbrated SCX-2

A SNk 2o Tl TN Bt 00 - sk g rgpan-2-
ylp 1&1@1@5‘({12g %Tb%qﬁﬁég?f 7- (f‘a[ﬂﬁfgg)cgp f21|e3t .P]ﬁaﬁa-rl §s4 gl lt@ra\éﬁ%-ylboronic

ritu acefdte
acidf(i 3@ meeel8 Antndlhaodiahi chrvamtee@3Sinte) 2 Qi retmbi)land phkaditro tetrakis

eplfgy Phnaging S P DY K-, S8 gl Db Tof 4 hours a
90°C3)T%Q réa%Hor(l Has aﬂoxﬁgd {028301( %l)lute@ W?iﬁl Mtbt %Iﬁl) 6X‘[I§():t5§ \xftt'h"éthyl acetate.

The ptgdnics )Werqwaﬂ@d (W ith w@t}:r dmgd @ggsoﬁ, ﬁttereti @l@e‘g@@tﬂt% Fhe residue
was B\E{l]‘ae(g)éy gasw prep ﬁp‘ffb o glve e esdv% me(tgtenalw& § 05 Early

Rﬁgt B N (408 13erHzy bsAR 3 di, 5, 4
EM (@ﬁlir orrea{B[hgll ) - 9 - et %yl sul-fqgya ITEISMHPWSU‘(B P> 709 G 9)
3.25((1H; am, 372 41dH ks iop (t\Hstk)u% §8|6bléd¥) éblét @nf‘ﬁpl(ﬂé Va5 (1H,

. S SR B & Zee BHRRERL ST (L AoE5 sy kg o)

and DMF (100 nL). The reactlon was t hen heated to
1000C to give a dark suspension and nonitored by LCWVS.
Once conplete, the solvents were renoved and the

resul tant product added to 1:1 nethanol: DCM (200 ni)
and aC|d|f|ed mnth acetlc aC|d (10 nL) The resultant

- . T | . A Y. Y.



[2-(] -Indol-5-v p-6-[(36
) - 3- et hyl nor phol i n-4-yl | pyrim di n-4-yl | met hanol To
WQ@2{0b/007751 PCT/GB2008/050549

-indol -5-yl)-6-[(35)-3-net hyl norphol i n-4-yl]pyrimdine
-4-carboxylic acid ( 1 g, 2.96 mmol) suspended in dry
THF (40 nL) was added borang23HF conplex, (IMin THF,
18 n, 18 mml). The reaction m xture was heated
slowy to 500C for 20 mnutes then partitioned between

LCMS Byéctagetvte 48 0e-aateR UimeSIothmkin hdhaosbnkadaganat e
solution. The organics were dri ed (MgSO ), filtered
and concentrated to give a dark oil. The oil was
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H t), 6.54 (IH,

ng) NVRNopECt rum  1H
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dd), 3.79 (IH d),
(2H, d), 4.51 - 4.57
dd), 6.66 (IH_s), 7.

4(

NER1S
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OdHH H
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1.72 Met
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TR ne sy

yl()m’zlrlrgxduﬂ?-%] hifohdqle

31518
Ti me
[(3

C acid

]

2.24
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30 m nut
t hen ev
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tes in the ntcro
apor at ed and t he!

cre di s§otved in Yo, M
and;ag(io §od e
The “rgat

1 A 42 il ) Aan
63611(%3)3&&?@55%9#@%0
% in 7:3:2 DVE' W
|un1carbonate (2M 5 m
ﬁammﬂbaﬂﬂﬂme&ﬂed to
ve r he, reac

R R L T

mg150.

At er : Et
L) was
125C fdg
tion wg
7:2:1

DV AC
hydr och
col | ect
compound

etoni tred e: Vat er
oric A. The
ed b% Itratlon

jel |

66[@49%913%&11?911&911&%2
resulting precipitate
damdo-d2-4 ed to afford t

Wyt 5
Was

he titl
MR {Spectr U

3.14 -
O - 7.8

s)
7

1H NWR

4.85 (7H,
(3H_m

300

AR et N
6 57 (IH, beyrnﬁtdlrﬁﬂyﬂ]‘ﬂHSﬁdolg 3
8 7? (1H d) Hs) 11.30 (IH
LCM5 Spectrum : NH+ 339 40 Retentlon Time 1.31
Met hod: Monitor Base Methyl 2-chloro-6- [(3
- 3- et hyl nor phol i n-4-yl | pyri m di ne-4-carboxyl ate
Exahipildy1: ‘2 EMR c00dndfiyz Divisih-ae) &1 QarBHxy), a176 (6K, @» 805 (3H, s),

3 2 ataasar bk @cﬁ%éﬁl@? a5 spoledy Ll Les A2

rph 61 ), (422%@15{ d), 4.65 (1H,
°) 6%% (lh{n%l y%g?psgzLﬁort ed [ socygnat %88 ﬁWPl'ﬁ %Ag B?Q}? s), 11.20 (1R,

scavenger re
s). (Ig) was added and the m xture was stirred for 30

o Exafleiicn Q5T [ Aoor S pAERRBhD ofTafng, TEPRRHRY S TR o). 325

(1H ), 29%1@%9@068 1M, @ng%%u erolh@m@mr%/gaam@l(m s),
as a white solid ectrum

6.80((3505)1 328 1(H2,, dDNVB (Hﬁ} cii 714@31H319L782)(HB d1a8.12 @LIB6), 11.20 (1H,
(2H, m, 3.45 (IH td), 3.59 (IH dd), 3.71 (IH, d),

5) 3. 87 (3H, s), 3.93 (IH dd), 4.33 - 4.56 (IH, m, 7.28

Exa(nlliﬂe 43) }mm SectMiT DMAG- d878 138,(3Reh ent9 @H,J), BWS (3H,s), 3.20-

hod: Monitor BaseExa 30: 4&£ 3
s 330(35- b O (Hordshol-FhUAL 9q1>|,3@92ﬁa1w QL TEhs fAS I 964 (11L9)
(thdI)]8%7((1 B SR

648 TR TP Oy L RMLAT SO TEE AR L - 3
pyrazo _an1ne

or o-
onyl met hyl ) pyri m di ne (1 00 g)
(300 ng) and potassium carbonate (498 ng) were

di ssolved in butyronitrile (20 nL). The m xture was
heated at reflux ( 117C) for 24 hours. The reaction
was diluted with ethyl acetate (20 nL) and washed with
wat er (20 nL) The mater was extracted mnth et hyl

. ' Y .
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resi due chromatographed on silica, eluting with 30%
ethyl acetate in hexane, to give the desired materi al

w@ 8®5/00mgF1 NVR Spectrum 1H NVR (400. 13 MHz, DMIOcH2@3/050549
d 1.31 (12H, s), 1.61 (9H, s), 7.68 (2H, d), 7.75 (2H,
d, 8.30 (IH s), 878 (IH, s). LCV5 Spectrum no M
i on observed, retention ting24-82m ns , nethod nonitor
basetert-Butyl 4-(4-bronmophenyl)pyrazol e-
1-carboxylate A m xture of 4-(4-bronophenyl)-I

The heatieh 8 0 8ARrod. 8-Retly)morpBolvRl BY]- 6 Pﬁﬁﬂ‘gasulfon Ipropan-2-
$F¥bxycarbonyl terqﬁ%utyl gérﬁ%nate .1% g, 5.38 YIPoP

yDpymwidineawes dwpEbqdi@diarg), in THF (20 ml) were heated at
8Q0C for 3 hours. The m xture was evaporat ed,
di ssol ved in DCM and chromat ographed on silica,
eluting with 40% ethyl acetate in hexane, to give the
desired material (960 ng). NWVR Spectrum 1H NWR
(400.13 MHz, DVsGd 6) d 1.61 (9H, s), 7.58 (2H, d),

: I

vl]-Ifbindgle base. E&anple 32:
4- [(35V8 Met hyl nor phol i n- 4- yI% 6- (et hyl sul f onyl et hyl
N

)-2-[3- QHpyrazol - 4-yl)phe j pyrimdine A mxture
of tert-butyl 4-[3-
(4,4,5,5-tetranet hyl -1, 3, 2-di

xaborolan 2-yl) phenyl ] py
I

2- chloro 4-1(35) - 3- 4-yl] - 6-
(et hyl sul f onyl net hyl rimdin 10 ng, 0.69 mmol),
pot assi um phosphate tribasic (51 1 ng, 2.4 mol),

To abiohitioniof t(bbnreytspifosyhictie) p2ichladi-6+(33)- 3(ri|18thmy1)orphmlin -4-

yIpisiiFae( 0 rischis ramonen riserd Vaageesd Rignr ﬁmﬁ WIS (1 mL), 117

indoMUXl1bErBn MRS dq21 9 At ?@6%&15‘12 q&@dm@ﬁﬁi &%phw@ﬁ%ctm 13 1.90

wat'er, the organics dried | tered and
nnn@va@bp@b@dmﬂmﬂéltémwdmeﬁmaé(éﬁﬁémai@gBaQMQH Bl 1sattiopayas

00 % | i h t
doofpd hO8pY et R afrcen i B e R o B DR et 1 R
The (<Hford iz, wANDORdG) R dilud&l with e@@l z{o’éfd’te A0 mB) Al Wakled with

s), 3.52 (2H, d), 3.55 (IH ddg) 6 - 3.69 (1H dd),
wateg (8eL()| Fhe erganig logr wa&ch@gi (Me$ /dd)dﬁlter&d 20d eyaporatgd. Thegmde

ot B8 R o on o g4 B
amn{dnl 1n3)1ethairihlﬂﬁ IE(EM tdsglkzé:ﬂffé dopiest mataritts adbdge dolitl QIE(]' ap).

tine 86, m ns nonitor b sg The preg %
_M&_QgéggmbulleMR (400 132 MHz, DMSO- d% 1.22 (3H, d), IH, m) 3.50 (1H,
0, 3%6R%EQ% 43Jﬁ)@azo Qﬁ?ﬁ@, %8x4§g§gqhg¥ esc hb@ a75(2H¢@ 6.60
(lH,tsar’t OBQIIH/It) 7 14 (1H, s), 736(1H t) 7.49 (1H, d), 7.61 (2H, t), 771 (2H t), 7.85

4-r3-(4 5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phen
(ZHypii§§%§éfé)l carboxyl ate A mixture of tert-butyl

LCMS S%e&mmmmb?&vehﬁ_é@hﬁfel1—.%hpxyl ate (1.1 g9, 3.4
mmol ), D1 spi nacol at odi borane (1.038 g, 4 mmol ),

potassiun1acetate (19, 102 mol), 1,1 -

hen osphi ng rocene i chl aIIad

The 8°m¥?LE A eé%%rué%r“[‘ ) 8on" Gt %%@“m

bommﬁ&mheaﬂﬁﬁmﬁbeﬁaﬂc for 5 hours. The m xture was
diluted with water and extracted into ethyl acetate.
The organics were dried (MgSO ), filtered and
evaporated and the residue chromat ographed on silica,
eluting with 30% ethyl acetate in hexane, to give the
desired material (1.1 g). NWVR Spectrum 1H NWMR (400.
13 MHz, DVMsd 6) d 1.33 (12H, s), 1.62 (9H, s), 7.40
(IH, dd), 7.60 (IH d), 7.88 (IH d), 7.92 (IH d),
8.29 (IH s), 870 (IH s). LCMS Spectrum no M+t ion
observed, retention tinme 2.89m ns, nethod nonitor
base. tert-Butyl 4-(3-bronophenvDpyrazol e-
1 carboxylate A n1xture of -(3-bronnpheny|)-|

o o VA Y. V.
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ar boxylic aC|d ( 1 g, 2.9 mol ), potassium carbonate

eIy L OORIRY I (520 0 o 8D 1.,

3.64r6l Kt tm).e3. ¥é6l Fald) @i 1D nopdl13 (ﬁHJ dit 640\ Hhs)Waf2 (2K, 6.49 (1H, s),

oot Srasd Moy Za0 a6 8 o 407 o ARonSL EkgL B P . o,

11.17henr gsi due was chromat ographed on silica, eluting
with 15-20% et hyl acetate in hexane, to give the

Exarigpdé #6d MR (490.138 MHaHDMSOs ) iddl 26001, y)3. 20NVRL, m), 3.50 (1H, m),

s STEEHA A RS0, I3, W PUSOB1B 5od8y Shes2 .

m), 6159 (B1,28, Xso-l(lfs)t) I:z@ﬁzﬁpact 7RQTH NG), Vs 28N nHbs 86 (/Hd d), 8.82 (1H,

retention tine 32m ns, nethod nonitor baseExanple

d), 13476 (1H, s)
Exaifpig 4730 RERUOBASEIIE DY b8 LEPUR L L BB s ()

3.65n1 Kt t).€3.98 (1H, d), 3.99 (1H, m), 4.11 (1H, d), 4.38 (1H, s), 4.72 (2H, s), 6.45 (1H,
2-(2-brono-1, 3-thiazol -5-yl)-4-[(35)-3-net hyl nor phol i n
-4-yl]-6- (nethyl sul fonyl nethyl)pyrimdine (150 ng,
0.346 mmol ), 4-(4,4,5,5-tetranethyl -1, 3, 2-
di oxaborol an-2-yl)-1 -pyrazole (100 ng, 0.515 mmol),
2M aqueous solutlon of sodlun1hydrogen carbonate ( 1

- a



NMR Spectrum 1H NWR (400.13 MHiz, DVMsQd 6) d 1.16 -
1.22 (3H, m, 3.13 - 3.18 (IH, mM, 3.19 (3H, s), 3.43
wo 289807761 H, m), 3.60 - 3.63 (IH m, 3.75 (| HCTEB2008/050549

3.94 - 3.97 (IH dd), 4.04 (IH, d), 4.37 (IH, s), 4.40

(2H, s), 5.75 (IH, s), 6.64 (IH s), 7.40 (2H, s),

7.73 (IH s) LCMS Spectrun -1t 370, retention tine

1.38 m ns, nethod nonitor base.ter”Butyl

L/ -"5-74-~(36"- 3- net hyl nor phol i n-4-yl | -6-(nmethyl sul fon

m), aBu%H@yd))m&t gmgzr'r@ozﬁl d), 7.64 (1H, 1), 771 (1H, m), 7.76 (1H, m) 7.84 (2H,

hi azol - - met hyl pr opan 2-yl )oxycar bonyl

m), %éﬂbﬁﬁﬁ)ellAl%lﬁ gr e of tert- but

o8 A PR SR P S h
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S 7.634aT B LT (LAmkT STEON, et GRbspnine) ((56) ) i o
toluene (10 nL) was heated at 1050C for 2 hours under
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reacher bitkteichyds theetvashed mtlheactam(éo nilo), grivéeotdrenagasdiidulphate,
ﬁlte%ﬁ%ga Ifgrllqgiangatgﬁ)%ls&afrug;) | llaa éflglgfgmg Ettf’g\lla/.]R w%pc %(%Iglg‘rrggr(a%m:({\l QI\}/)R silica, eluting
with/0- 5(5%(& | aﬁe)tatg & bRty 1ve the des1r%d materlal as a Wh1te solid (2.6 g).
N-r(2- yl propan- 2-yl ) oxycar bonvH - N- (1
20 NMR%bhh&ﬂollH RMR ImmawmzeDMde@ta b5 od, 3H), 3.15 (m, 1H), 3.42 (m,
azo

am not

11D G Sy s S y?%mgﬁ%iﬁ (5t BHb 0054 20 P156 mr18D: 7.74 1
( ¢uPYRAF (100 mg) in THF (100 ni)

IH) 7276 §t Hg)r QJJ&%(d |7Eg)r9 overni ght. The m xture was

LCMS Sgcmﬂlm (MH@(%I68amtbnuom temwrt I 2 wch, Methat b dlin Base r esi due
was chromat ographed on silica, eluting with 8% et hyl
acetate in hexane, to give the desired material as a

25 4-(BMHdnBsi Ik Bndifd)-0)6-dibNBroopgehid® 1H NVR (400. 13 Mz,

DVEOJ 6) d 1.49 (18H s), 7.50 (IH d), 7.55 (IH d)
LCMS Spectrum MH 299, retentioyt tine 2.6 mns, nethod
noni tor base Exanple 35: 6o[dt-

) - 3- Met hyl nor phol i n- 4- y_fs %yélsul fonyl net hyl ) pyri

mdin-2- yll-I Hindole rrixture of

2-chl oro-4-[(3S)-3-net hyl'nor phol i n-4-yl]-6-(met hyl sul f
onyl met hyl ) pyri m dine (350 ng, 1.15 mmol), |

-indol -6-yl boronic acid (277 ng, 1.72 mmol ), 2M
aqueous sol ution of sodi um hydrogen carbonate (1.5
mL), dichlorobis(tri phenyl phosphi ne) pal | adi un(11) (45
ng) in DMF (2 m_), (4 m_) wat er (2 m_) and

o S o o ol . T .
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dd), 3.58 (IH dd), 3.70 (IH, d), 3.80 (IH d), 4.0
(IH, dd), 4.18 (IH d), 4.47 (2H, s), 4.53 (IH s),
W®2009/001754 s), 7.68 (IH d), 8. 20 (IH, s), 8.2BCT/GB2008/050549
d, 8.55 (IH s), 12.0 (IH, s). LCV5 Spectrum M+
412, retention tine 2.01m ns, nethod nonitor base. The
preparati on of -127-
6-[4-[(35)-3-net hyl norphol i n-4-yl]-6-(nethyl sul fonyl me
thyl)pyrimdin- 2-yl]- IHindole was descri bed
6- (B%ﬁiénbwﬂ{l%)n r})‘l|1§7pyr§1‘11d[n4a 22, 4-dfdne (13.3 g, 49 mmol) was added to
- 3- nmor phol i n-4-
phosp@m(umhghl@rmef @AY miétangl Hrsymixtgrd ihpated t(ytleﬂux for 16 hours. The reaction

was tlllelﬁ'l'cl)ogfjeﬁ éo M@%g&l@e ’aggtrlr?lg&tce p?n% sphion a gtlilde was removed in

vaci®t The edida e Asdaddped with toluene (2 x 100 mL) and d1ss01ved in DCM. This
_5-[4-[(35)- 3rreth|pm)rpholln 4-yl]-6-(methyl sul fonyl ne
MiXUER VIpYER PR slowly patpicq {dol a@dztlt,réql B&@lm@u@& theny @mcted with
t
DCNTHS X $08 ST RIS B W L, i Sor LB Ly B!
condeheate@ actdcon tegive tiedddved Abteniahastalscowniselidi b g)r Ehovaaterial was
hed with a.saturated aqueous solution of sodium

use%wl?%ﬁéw Ren PRHeAtion: ¢ he organics dried (MySO ),
N P 3 it DN B 0 (R0 2405 B2 & 18-

7.7%(m,8Hhyl acetate, and the solid obtained triturated

Lth a m xt f dieth ive the
L—Cl\\@%éil?-%@rrg\(’g{[ Sl TRigR{IGHy yme%«@?{ a]g/’(%ﬂtﬁ’ﬁt)%al‘?'w WMOO 13
MHz, DMVBQd 6) d1.27(3H d), 324- 3.26 (3H, m),
3.55 (1H, dd), 3.68 (IH dd), 3.80 (IH d), 40(IH,
6-(Bdaacnesul @ yinhdehyId) [/-pyrnid B2, %ﬂionﬁ 80 (IH, s), 7.21
(I1H, s), 7.35 (IH, s), 7.48 (IH, d), 7.95 (IH, s),
8.24 (1H, d), 8.65 (IH s), Vgrm(lH s). LCVB

Spectrum M+ 430, retenti@rf t] 1.59m ns, nethod
noni t or base. The prepa
5-14-[(35)-3-nethyl norp n4§}l] 6- (et hyl sul f onyl ne
thyl)pyrimdin- 2-yl]-1 -i ndoI e-2-carboxylic acid is
6-(Clies emethe- lkfébpﬁi\midineQ 4-dione (8 g, 50 mmol) was dissolved in DMF (200 mL)

rg-r( /| mor in-4-yll-6-( yl.sul fonyl me
and gwﬁswﬁqimla P 20 sl ?9? E@oﬁ% 012:‘3%%5 'j&hearé’?ﬁloﬂ was heated
to 12‘3°€t fo & hBfirs ShdWdllowed to cool and the suspension filtered and concentrated in
(35) - 3- net hyl nor phol i n- 4-yI'] - 6- (et hyl sul f onyl ne
vaCLtotty Ig)\ma yatowi solid2Thd grufle miatediol waspweshet osithl vadter (80 oLngfiltered,

..85 L) i 2M.agueous sodi dr.oxi de sol
then iy i hSnBR B RGeS R PR 8 2 e
maté&Hal ¥k G edWRikIR Uk ﬁﬁﬂt‘éﬁﬁumﬁba‘tﬁaﬁuo and the m xture

adj ust ed to pH = 5 wth 2M hydrochloric acid. The

NMRiSpeetrumwis NMR (406t 18cdMiizt RMISwdarh 46he, Dy driods 2dbi 881 (m, 1H),

( t n porat ed. The residue was
787#B%§%b’ é%thf%%g ﬁig%3¥@ of diethyl ether and hexane
to give the desired material as a creamsolid (210
ng). NWR Spectrum 1H NMR (400.13 MHz, DWVSO - d6) d 1.22
(3H, d), 3.22 (3H, s), 3.38 (IH, t), 3, 50 (IH dd),
3.68 (IH dd), 3.80 (IH, d), 4.0 (IH dd), 4.21'" (IH,
d), 4.51 (3H, s), 6.78 (IH, s), 7.03 (IH, s), 7.45
(IH, d), 8.24 (IH d), 865 (IH s), 11. LCVMS
Spectrum M+ 431, retention time 0.79m ns, method
nonitor base. Ethyl 5-[4- [(3
- 3-met hyl nor phol i n-4-yl | -6- (et hyl sul fonyl met hyl ) pyri m
idin-2-yll -1H ndol e- 2-carboxylate A soln of ethyl
tert-butyl 5-[4-[(3S)-3-nethyl norpholin-4-yl]-6-
(et hyl sul fonyl et hyl ) pyri m di n-2-yl] indol e-
1, 2-di carboxylate (600 ng, 1.07 mml) in TFA (6 nlL)
and DCM (20 nL) was stirred at RT for 2 hours. The
m xture was concentrated in vacuo and the residue nmade
basic with aqueous anmoni a. The m xture was extracted
Wi th ethyI acetate and the organlcs drled (NQSO ),

T 1 o a T 1
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sol ution of sodi um hydrogen carbonate, the organics
dried (MgSO ), filtered and evaporated. The residue
wowr®9obmenat ogr aphed on silica, eluting wth OPAD&B2008/050549
met hanol in ethyl acetate, to give the desired
material as a yellow solid (10 ng). NMR Spectrum 1H
NMR (500.13 MHz, DMSQd 6) d12828 (3H, d), 3.27 (4H,
m, 3.55 (IH dd), 3.68 (IH s), 3.78 (IH d), 4.0
(IH, d), 4.19 (IH, s), 4.52 (3H, s), 6.80 (IH, s),
CLAIMS (IH s), 7.35 (IH, s), 7.64 (IH d), 7.95 (IH,
, 8.05 (IH, d), 8.48 (IH, s, ), 11.65 (IH, s). LCMVs
Spectrum M+ 430, retention tinmel .72m ns, method

mﬁ45ﬁ%z%0¢§3§ffThelr°¢£fSLif | g?4?§/| ] - 6- (et hyl sul f onyl ne

thyl)pyrimdin- 2-yl]-1 -indglCe-2-carboxylic acid is
descri bed bel ow.
6-[4-[ (35)-3-Methyl norphol i n-4-y I-6-(nethy|su|fony|ne

thv ppyrimdin-2-yll-1 -indo garboxylic acid A
m xture of ethyl 6-[4- [(35)- nethylnnrpholln 4-yl ]

- 6- (et hyl sul f onyl net hyl ) py n- 2-yl]-I

-1 ndol e- 2- car boxyl ate (480{(&?~ mrol ) in 2M aqueous
sodi um hydr oxi de sol uR'qQn nd met hanol (15 ni),
was refuxed for 4 hours. Xhe & ganigs were renoved in
vacuo and the m xture adjusted to pH =5 with 2M
hydrochloric aci d. The m kiromb (has extracted with DCM

t he or gani cs filtered and
or a B0iptar A rsPelle B AT borel at cd-wi £ a i xture
xlsqfrmqtaegﬂaﬁ}h s@tA& reRddrexene LR GIE CRIRT d&REAR=CR"-, -C=C-, -
material as a creamsolid (200 ng). NMR Spectrum 1H

C= otn\réR(z;@roRﬁtécamz NIVBR‘H’-6)0ERR 25 SCRER - d)s(caczéR’mH

SR Kigy O R ay R bRk N O’ i sy
-NR%(% dtﬁtﬂ @@)ﬁvﬁ%ﬁ %)}&409 %oﬂ};m@‘c%é)ﬂtk 1, _S(0),NR"-

ectrum 1, retention
and%NRéMQDBintns , nethod noni t or base. Ethyl 6-r4- r(36

'Y ol AP e 8 2 iR Ohaed RIBYR T ngl Ry other i
crStert-butyl 6-[4-[(3S)-3-nethyl norpholin-4-yl]-6-

(nethylsulfonylneth [)pyrimdin-2-yl] indol e-
R' iga gragb selepiost ffoat €1- aﬁo@ ér@salktnmlscmadimlyl rrarbpsbyqlnl earhocyclylC,.

6alk3?rl'i Heterogyc(lll angtﬂ%‘&eé%cty?%i 106aﬁ<|§{1 \})\éhé Eggrght% IS9Pk t10nal§ %1-&8‘[1‘[}'1,3661 by one or
mor® aﬁjsﬁtu\téhﬁ o] S?@iﬂﬁi a@fgthtelhoa cyabdeniffiox RYr- eR\?\gaSRé X-Stm‘?t ab,R’,

e ac e a e organli cs dri e
CORY-C6hEn SRNE R oNBtQ% RN ST R

: bl ofiltered to give the desired
NRWb(?erla :gsagg §g|ld (480 ng). NMR Spectrum 1H

R? 15§\WBro@1ﬁ@@1.edt3d Ifﬂdzn CQVB@H, (ﬁ)bddydlszﬁld(lﬁ:l:d;roG@clyl Wh3sh grth) 1s optionally

subsp%qtpd?’ l@j one4or6§0r(s|sppst té@ﬂg@gtfepgld%a ly sqgqud ?rpeq hagg cyano, nitro, -
R", 4o§51 (gg, %leG -89t HeamY, é@ﬁllgl@Nﬁ) R'7-NR @ and -
8.13 [ d). 8.55 (1H’s) (IH ’s). LCNS
léﬁ@ ﬂﬁﬂﬁkakH 459, retention tlne 2.39m ns, nethod

3 Et h t 13 13
R 1B GRAgIoney it nligr 762 PRer FoR autS By 50eRyt R COR "
-comel? NRR ' nq\qk]écok@ HRETBRXYInt- SR JO,REUr e of

thyl tert butyl
R* aedﬁam@daaeméerrtb/rrmdncggenror@zal@yloxaboror an-2-y1) i ndol e-

or Rg ag(mlg l}(@%&%ﬁ%‘[@%ﬁ%a&% atotns phcz)lf 23/ )e/trej at‘gt_ched form a 4- to 10-
men{bEeddoaktsogly E1eoH Hcﬁrdmﬁc)l@)ﬁhg Rihetoie 1 ,(215103 fiflg carbébatanmliy optionally
pot assi um phosphate tribasic (1.1 g,5.1 nmol) and
bi s(tri-tt-butyl phosphine)palladiunm{0) (50 ng) in
toluene (5 nL), ethanol (10 nL) and water (5 nL) was
stirred at 800C for 16 hours. After cooling the
ntxture was extracted mnth ethyI acetate washed wth

. R A £~~~ \ M 1
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LCVMS Spectrum M+ 416, retention tinme 1.84m ns,
nmet hod nonitor base. The preparation of tert-butyl

W®2(04/0d7751 5- t et ramet hyl -1, 3, 2- di oxabor ol an- 2- yPQDEB2@®B/050549
i dazol e- 1-carboxylate is described below. tert-Butyl
5-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an-2-yl ) benzoi m
i dazol e-1-carboxy late A mXxbare of tert-butyl
5- br onobenzoi m dazol e- 1-carboxylate (2.5 g, 8.5
nmol ), bi spi nacol at odi boran (2.56 g, 10.07 mol),

repl RRY G NID 3¢ Stadll Svhich BnGis o%ﬁo@a?ly"ﬁﬂ'@iﬁ’tut@ﬂ] dy one or more substituent
1,71 b|s§d|phenylphosph|n ferrocenedi chl oropal | adi un(

groupk yelggted fromdika, l§zane, addu bydrem@xngé;l -jakkydi Greakkexy, Zlalqﬂlyalkyl

haloﬁaﬂalgoe ﬁ (ﬁ’gxgs((.? fky hgzldrrg;cs })?aﬁioxa ﬂ&%&/sgg?keyé (9 6ai‘k%xyC1

6alk@5}|\/hmﬁﬂd t,tﬂ;aeﬁlylaﬁidld; be(di 6|alsz)h1ﬁ1rﬁ)h ammtqgﬂaﬂhgfq _@Ikyl)aminoC;.
lica, eluting with 20% acetate in hexane, to

6alkﬁg1> bis(G vl kybam e 1-prkody ‘F}ﬁlno(éma%%&lesa%lwkfméu% (2.65
6alk%glbl dn%nﬁ‘ﬁgtﬂh% SMR)W kéﬁémmroeglﬁ%'iﬁo% él | AR ylsulfamoyl,

n1ns nonl ter’t
b1s((5r @tl@lh)@hi&ﬁ@lml ﬁgatl«aheylaﬂmroaCb@Xkanbyl(él -Allsdlautin@rabhmoyl, C.

' 10.1 |
6MkXQMT Hvﬁﬁﬁgﬁg 58) %&?@Xﬁbony ter?nguzyl car bonat e
R® ah3 R3 afe ind eladémBJ s)ele%{ya MRy ¢80, 'Egl)o b}rhnZEHﬁtr() 3Rd i )alkyl;

g as heated at reflux for 16 holGrs. The€ reaction was
111@&ﬂ@mﬂﬂ&mnhw¢wgmldmkutgdmmmﬁﬁhaﬂhyl acetate and washed

R” affy e R e iR RS ol B S PRt B Sty i BoSeny

carb8éydlye, Juthaﬂ@owdm 230 HeREdAytly R hIRY Pwhidh BEXPNE opfichally
give the desired material as a m xture of isoners (2.5

subs@)utedﬂpﬁeomrén@rgwubgégqulg gepups shented fremthigkss cyano, nitro, hydroxy, C;.

LR B 1 G LA M L MRS .

6alk@(yﬂ}s’adilayll on 6201fzoxyC1 6alk0xy, amino, Cl 6alkylam1n0 bis(C, 6alkyl)am1n0,
2-chl or o- 4-

{ oI|n 4-y <%é neth | su
amin gl nyKph Spad kZI)aWI)OEV ﬁ‘ﬁ%’ldpﬁ idlkybaapiosegal I» @Wno 1-alkyl, Cy.
63.11{%%1%1’1?7!1 Q?l 6alk%§§ f(lmr?l-l%,n-l )I/]]OI ?166a%kézlsulfo 1uﬁa}kgn)§/1 Fl)r}oé Blzlallganioyl Ci.

6alkjfl);1|d§€muml his(€'-¢alkyl)sulfamoyl, C; 6alkan0ylam1no C.¢alkanoyl(C;_salkyl)amino,

oG P ohe S TRl )5 (et ol

R Ay ﬂ@Faré AAepdal eﬁ%dhdidi‘@ge&l%% J;r&rp &pRlRdidR ¢y ?e@kyls&gbéliﬁclyl

t r t-butoxide mmol ) was added to
carbogmlComlkylomdtwmlﬁwnd beerasyplala 6@1®y14wh119h g@b@?ls nnmn)ally

th t
subsRL R ST ab U8 st o S bisn i BV Wiy hdron: €1
salk@ANd;_L0exFEhd180 Lsall9],haldG, cBlk8xy, rmsr@ﬂo);y@@ga&ﬂ heragdedalkoxy, C.
and the reaction stlrred at -5C for 1 hour, then at
salk@pmetlkiip b1-st ke G el kax yh auning, Coelkyl %l%?lsmamawmo
amn?&fjl &E‘l?glof Hyﬁﬁe\ﬁ@)r%q eglk%\f Bﬁ(a@ I\éla%gﬁ%g)r e 6£Egr @a?l%b%alkﬂ Ci.

6alkﬂ&gﬁﬁ§'l lﬂnéslﬂsthmﬂ”}aﬁremomi Jal’kra&dyl@d;ah@t)&mﬁtor adrbginoyl, C,.
vac The cr. olid was chromatographed on silica,
kRGP 6 SETPAHPETRbt a6 | n DM Lo g1 ve t he

R sigie i
‘1§ O,'I( 1%% Ark Hde cégnc% 9;?/ h}é&lw%jns&gac}_gr{)%kele&&ls MR |$1 alkyl,
carbacybﬂyl( (sa,rbcsjﬁylyl(&,éa]]gy( etetddy clyBamtbhdterpcydilC all6d whigh group is

opti%r@lylsﬁ&szélggggy %)gg oy %%%&@t%@gf@%ﬁgée%frégﬁialé 'céasno nitro,
hydﬂo%r @llt dalk@'l ta, %ﬁkéxﬁ @af@(ﬁ salMAt 1 HEQQC 56aM0&y,a%§l@0;@€§ ke, AdroxyC,.
4-yl

&&@ nDrpho

6alko>61, @2.6 ’Wdl s@u(flbﬁy lge‘;l,kcgcp@mq:_lkoxy, ammo Ci.ealkylamino, bis(C;-
yl)pyrimdin-2-yll-5,7-di azabi cvcl o[ 4. 3. 0lnona-1, 3,5, 8
-tetraene A m xture of
2-chl oro-4-[(35)-3-net hyl nor pholin-4-yl]-6-(2-nmethyl su
| f onyl propan-2- yl)pyrimdine (150 ng, 0.45 mol),
5 7 dlazablcyclo[4 3 O]nona I 3 5 8 tetraen 3- ylboron

A NN T . A Y. Y-
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t), 3.66 (IH m, 3.79 (IH d), 4.00 (IH m, 4.06
(I1H m, 4.39 (IH s), 4.75 (2H, s), 6. O(IH s),
wQa208/001754 t), 7.14 (IH s), 7.36 (IH t), 7.4BCT/GB2008/050549

d, 7.61 (2H, t), 7.71 (2H, t), 7.85 (2H, d), 11.15

(I'H, s) LCMS Spectrum: MH 449, retention tinme 1.96

mn The foll ow ng conpounds.1ggre prepared in an

anal ogous fashion fromthe appropriate boronic acid or
boroni c ester. Exanple 45: 1 NWVR (400.132 MHz, DMVSCQd 6)

6alk%;almﬁé a&l%hbcﬂaatkﬁ (@2 62(11()H?anm1®C 136aﬂ<9/1 (Hlétlcl Egllayl?anﬁﬂo@ 1. dakyl,
cyat(oﬂ-ﬂ,éalgyl C4éa:hgfls(@tfqny15p1 6@k§41941(qn541ang)10 (% 6@kkyksp]£pn}§§C1 salkyl)amino,

sulfa}%loy%ﬁ Wtiy%tfalal)oy? Bg@ 68{1(&1)sul§a§nof§2q|7ﬁaﬁk%wﬁ 1}71%%(( Hilanoy1(C.

6alk§41§5am111%) Mﬂfba&rﬁ@@ @%alkmrba%%cﬁals(% J;alIZﬁl)c(aaﬂzzliml_(lgz) » 3.26
399(|H ,415 |i—| d)44:2 IH, s), 4 74 (2H,

ﬁ (%rsﬁ%)u%h ?9 fd(.\'?nil:\la(5 %r %&)E%rnf%ﬂm n?? %Jeg%lbge) S|B_.|l‘[ ﬁg‘)%lof according to

clanﬁl&ﬁhe(rdathi 'Ydy CH4nd78’ 6N, s) Exanple 47: 1 NVR (400. 132
MHz, DVBOd 6) d 1.22 (3H, d), 3.19 (IH m), 3.50 (IH,
m, 3.65 (IH m, 3.78 (IH d), 3.99 (IH m, 411

3. E I C(gl)ipouﬂd 38 f((rtﬂﬂla ?g or 4 pﬁé?m%a%ﬁttlcﬁply a&:eéébfel bt 'ﬂﬁerecﬁ’ a3ording to

claird, 1701 2AWikreimX 1szs(7®2CRﬁ,< -0y ;CO)BHR 2H, ), 8 14 (| H,
s), 11.19 (IH, s) Exanple 48: 1 NMR (400.132 Mz,
DVMSCd 6) d 1.22 (3H, d), 3.20 (IH nm), 3.50 (IH t),

4, 3 @5(:((11'1 unfbf f&mﬁﬁl @),6ra hanr?ac&ﬂw@llﬁac Etabl% shi? tl(ér@éf according to

IH s), 4. 7303 }é 6. 64 s),
clalr(léPwthm is7B(QREHwyS(ORGH M, -$D): 0215»( QHC(@NH-
12.51 (IH, s) The preparation of
4- (benzenesul f onyl met hyl ) - 2- chl or 0- 6-[ ( 35) - 3- net hyl nor
5. phal ¢ompbunyt lof fyriiutd @), QEaIpﬁatdet‘eaIttdaHﬁ atiebeble salt thereof, according to
4- (Benzenesulfon | met,hyl ) - 2-chl or o-

any ?H%thﬁé%lfﬂﬁl ntﬁl‘lp‘ﬁli‘ﬂr?lﬁ R4 1§,p gwplspfliegtleﬁ érom m%t?lyl ethyl, isopropyl, sec-

GRS SR s Dot o
metl{axyefetrifhiotorog bylphatyl, %ﬁethﬁxymtrhlyﬁ -awyil riemethog 2pyridin-46,1,127
e Rt B A

[(anBind&RbMEA nd added dropwi se keeping the

reaction beI OW - 5 The cooling bath was then renoved
and t he reactlon mxture stirred at roomtenperature

for 1hour xtur t he shed with .
6 R of Pt E 60 ApMiedisiidich %%ﬁesﬁsl“ﬁsaf*?tﬁrto figording to
clalrﬂﬁdx/l‘i‘@ﬁﬁeKRfl adaegtoup sMaged fromh e HoROdR ' Bl eqo_ ;)MTB-R' wherein R’
chrormtogra hed on silica, eluting with 0-50% et hyl
is mgfhgl gthyl ,ulwpmw,tsec -Huiyd isrhetdes Pl vit eri al as a white

LARE g SRR AR Mg+

metlihx@rﬁhe(nyi 4kl thoBy Zﬁrlﬂdorohtd)hylﬁheﬁil leetﬁdxbypyﬁd]h% -§5 2-

metltotxypyrp_ﬁm 47y17%-ntegptox|ypyr1(?n7 -4y, %&Fetgm}dqpm@n g&?ra&ﬁtpmldopyrldm 4-

1 M—'P ans®Rocd BB MahBib 1.95 mn, Method 5 Mn Base

Yo (Benzg%ésul f'onyl téti:i?l -2, 6-di chI or o- pyri m di ne6- ( Be
nzenesul fonyl met hyl ) -1 pyrl m di ne- 2, 4-di one (13.3 g,

@ngfm(ﬂllég‘}]ﬂ?@toﬁ ?(g'gﬁlgﬁa@a 8P hor lél}%lqg %Q%S{qg% sgft ]ﬂﬁ%oql?tccordmg to
any Bﬁ@Gﬂ dfthsVas o iedeia ol ie Qelé&ed RO hAPRSIIAA Lﬁﬁerﬁmyl ﬂ}@nyl

excess phosphorus oxychl oride was renoved in vac
naphtind, pyaselylénidesolrlz prerdpe furan hthiesly L esadipgl, pyll@l@)dlm'_l) pyridazinyl,
and dissolved in DCM This m xture was then poured
slowmly onto ice ( 1 L) and stirred for 20 m nutes,
then extracted with DCM (3 x 500 nmL) The extracts were
combi ned, dried over magnesium sul phate, then
concentrated |n vacuo to glve the deS|red naterlal as

. 1. .
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R3 is selected fromhalo, cyano, nitro, -R13 , -OR 13
, -SR13 , -SOR 13, -S2R13 , -COR 13 , -CO2R13 ,
w0 gObie7rSR14 , -NR 13R14 , -NR 13COR 14 , - NR BEGUGBRDE/050549

and -NR 13SO2R14 ; R4 and R5 are independently

hydrogen or C _6alkyl; or RlL and R4 together with the
atomor atons to which they.1g1e attached forma 4- to

10- menbered carbocyclic or heterocyclic ring wherein

1, 2 or 3 ring carbon atons is optionallyreplaced with

azadmol@ RidoS1,afuhoMA ;yp ReidiMetalz8ly 0 BehTdlahyl, &B&%fﬁruﬁ}qdbémotmenyl

one or nore substituent groups select ed from hal o,
whidygraen 1smpt1p@ally|r§y12q$tﬁ)(g¢d byone ocmo@gq;qbﬂltuel@ gree mdg’@ﬁndently selected

ron 8 ahoe P i RS Pt o R, BB g g -cone
-COB dkryd andb Nﬁcm@al kyl)am noC - 6al kyl

cyanoC _6al k 6al kyl sul fonyl, C -
6a| kyI sul fonyl ami no, G - eal kyl sul fony"O’ - eal kyFj am no,

b| s W&Pﬂ%;‘gﬁﬁ rdy 4.'% l# E%Waflﬁtg:ﬁ% Flcc mptable sgg rt ereof, ?ccordmg to

any Qe ofoddikngl 1ctarcbalmmyin ansi (yrsfoC3yIBahiny) l)}&hmb@lmyild1nyﬂ§ﬁndol 4-yl,

d R7 d tl I d f d
indof S OnIR -y B B Ry ls S BBEA D RRTGAT . 1 pitizol-d-
y)pRHN, 295 o Babohyl Y& ﬁ@dangno@cﬁ‘i)&ﬁillmd(ﬁ% - Q-a'ﬁ%gocﬁlﬂfonylmdol 6-
i ndependent |y hydrogen or a group selected f

yl, 3@imigatdcyonyliodolserl ologpholinagt, Beleywizgl- @ygemzwyﬁyl or

het er ocyclyl and heterocyclyl G- al kyl which group is
meﬂ@’gﬁ’@%ﬁ% “substituted by one or nore substituent

groups selected from hal o, cyano, nitro, hydroxy, G -

al kyl, hal oG __6al koxy, hydroxyCi _6al kyl
9. hydyr Qgpg,[(guné gf]{(mp}ala @rora @h%@;@y@ﬂca@g pwptab@mah dhereof, according to

am noG - 6al kyl ,
Clal‘flés(e@ceﬁ?%]ng?n%ag eal kyl, bis(G -6al kyl)ani noG

N-[4, @Bhd{&’JS) 3GnethGhdephdin- iﬂ-@[]pjfrlm(aln-ﬁég}l](-ylrﬁdlh(ﬁmbﬁnamlme
-eaglsulfon y"C - eal kyFj am no, sul fanpyl, G -

N-[2serBrs) 1%@%ylm0reh@(rd-y aywr%ﬂrxlhﬂﬁwthoxy-&

, carbanmoyl, G -6al kyl carbanoyl and
(mﬂgmo??é%g ﬁy?ﬁmar banmoyl ; R11 and R12 are independently
N-[2hé-BishGeSn- 3emetaygmcuphnlse41@rb]pgldmfd1mmm 3-Gadthgdy-benzamide,

N BN e TR aRR i gib - eis Ty

(trif R R dthHREA RYidene or nore substituent groups selected
from hal o, cyano, nitro, hydroxy, G - alKkyl

N-[4aBo0i3 Stk oty mdrplirlong-el pBamicin-2- }H}raﬂmﬂy@y Balkoidg,

N4 BT R SRR R P SR

carbbj;aﬁrﬁl@e - 6al kyl') am noG - 6al kyI G - 6al kyl sul fonyl ,
al kanoyl am no, car banoy C - 6al kyl car banoyl and
N- [%@@ewS)éamktwwwrmwl]pmrgldnﬁwl] Rrsethery -Rrsling-&
ndently hydrogen or a group selected from
Carbg%%g?’kyl , carbocyclyl, carbocyclyl G- alkyl,
6-Adeedreiody-2.5ibid(3$ ) Behethplyarbyd1id-4-yfbiaynidifid ] pyriding-3-s
optionally substituted by one or nore substituent
carbgryRide: sel ect ed from hal o, cyano, nitro, hydroxy,
I3, E?l%
N- [%dB?%Q%?) m@tﬁkﬁlgrpﬁﬁ éﬁ )I%fl ?Lb%&ho eél)%a)l/ml_de
2-Acxtdayido-NG[ 2, éd;lld{@)isyd-maﬂhkmxyphdm- ]pﬁlm&am%yylmldme-4-
bbi Sn(ugl _6al kyl )am no, am noG . 6al kyl,
car 8 kyFj am noGi - eal kyl, bis(G -6al kyl)ani noG
2'@@'1 H3s)- 301¥1§t'ﬁ53@10r§1%lﬁﬁlh-ayl]@inﬁﬁlulf-w-}ﬂ]ib-ffRLBYd #4-methoxy-benzamide,
al kyl sul f onyl anm,
O eal kyl sul fony~C - eal kyFj am no, sul fanoyl, bis(G.
6al kyl ) sul fanoyl, G . 6al kanoyl am no, Ci . 6al kanoyl (G.
6al kyl ) am no, carbanoyl, G -6al kyl carbanoyl and
bi s(C - 6al kyl ) carbamoyl. 2. A conpound of formula (1),
or a pharmaceutically acceptable salt thereof,
accordi ng to cl a|m1 vvhereln 1Y |s CH and Y2 |s N 3.

'Y o Y r .



S
N-[ 4, 6-Bi s[(3S)-3-net hyl norphol i n-4-yl]pyrimdin-2-yl]

WO 20000116KYy - benzam de, PCT/GB2008/050549
N-[ 2, 6-Bi s[ (3S) - 3-net hyl norphol i n-4-yl ] pyrimdin-4-yl]
-4-met hoxy-3- (trifluoronethyl)benzam de,
N-[2,6-Bis[(3S)-3-nethyl norgg!in-4-yl]pyrimdin-4-yl]

- 3- net hoxy- benzam de,
N-[ 4, 6-Bi s[ (3S) - 3-net hyl nor phol i n-4-yl ] pyrimdin-2-yl]

e R N il s ol MR e

Carbo;mmiéﬁhoxy benzani de,

6 Aceézinnd? I\ELZ? [5 (bg’sf%%? étﬁ¥ l?(ﬂ gépyr)fm 4. 5' yq]pynléh Y ']

oam

carbbkdmid6- Bi s[(SS) 3- net hyl rmr phol i n- 4- yI ] pyrimdin-4-yl]
- 2- et hoxy p%yl di ne-4- 5 carboxam d
C

N-[4eb- R (3snidaneieyimorpbelinsd-yHsyumidie2hy] %ﬁvfﬁh@w hengaidepy r

R T S e e e

carbeRamigt hoxy- benzam de,

GRS SN2, 6L S (39)- 3 et uorphol 0 v At

N- [2’\6 B%[@S%%ét%%&pﬁaidw&mﬁ&ﬁﬁ%ﬁﬂ 4,4%3(1 Ipyrimdin-4-yl]

fl'uor o- 4- net hoxy- benzan de, Bi s[ (3S) - 3- net hyl
(phelmkcmb@momlamlm)pgyznmmdedl n-2-yl]- 2 met hoxy- pyri di ne- 4-

b id : L
N- [ng‘k&siéﬁr‘:?’dtglétﬁy erphefinstraayimidindmdl-kor phol i n- 4-yi | pyr
(phellr\léncdﬂbamaywhilﬂ%bé&laﬂm& car boxami de,
6-Bi s msthxlm)rpholln4y|]pxr|md|n yl]

N-[2,6- (Wymbﬂ;ﬁ gdin-4-yl]pyrimidin-4-yl]-4-methoxy- benzamlde

2-[( m@%f& %Efb%e]t% %oﬂh §|L§1i [E)?s)}r?ﬁlgéﬁ'yﬂ%ﬁﬁﬁ&'lﬂ Ryl 1pyr
(meﬂliy[sél,f&ay&msih@@ﬁﬁrdmhyl m)r phol in-4-yl]pyrimdin-2-yl]

1- [41‘[I(3[32 361\@?1@[11{19@}19@n‘ﬁe}tlh91(%ﬂ1gi§§lfpﬁylmeﬁ}}f})@yﬁmHI&%yl}p119/qr]d1n -3-ol,

4- [(3@ =3- &g&%ﬂﬂ%@gé%@%@@@% (i 4 Bl;)}‘}?hr%h -4- yl 2pyr rﬁudme
3-[4- [@S)(ﬁe]v(btiwllmanphahmyL}dhﬁmm)ebﬂtsnlfnnyimethyl)pynmdm -2 yl] 3, 7

diaz%éL%@%[ﬁ%Lé%ﬁ ﬁrtgﬁet hgl nor phol i n-4-yl ] pyrimdin-4-yl]

5- [421(:{&)M&)yh%o@h@llﬂatﬁ}tB@%ﬂ&ghlmnﬂnﬁétﬂyi)ﬁ?/ﬁﬁ&@h 23y1!|t@Hthole

| Sul fonyl met'h pyrimdine,

5- [4+[(3{P4) i @@@ylmomphwm} éﬁmletmlsmlfynjln@tk(ydﬂprmmncbuﬂ%xiwHmndole

R T

5- [41())ut3n110flﬁhﬁh 1RrefiryY)-6-4PBRI fB‘-lﬂbﬂh?lm holin-4- yl]ﬁynmldm -2- yl] 1H-indole,

3l\/|9th|rmrp ol in- 6- (et Isulfong/
5- [4t[ )) ﬁl}ﬁh@p]fphgh%}ylh6 sfpropan- 2 ylsu fonylmethyl%yrmndm yl]-1H-
indofil azabi cycl o[ 4. 3. 0] nona-1, 3, 5, 8-tetraene,
[ 4-[(3S) - 3- Met hyl nor phoI i n-4-yl]-6-(methyl sul fonyl me

5- [4t(bt)l!1|ybspbfd§my1mdtlmy})%-[,(BR) thd:thﬁlﬁio@pholm 4-yl]pyrimidin-2-yl]-1H- 1ndole

4- [(%Sﬁgff %f?l%%pmth@-q TD{(E}E wif@n})flllm]ethyl)(l\qe(tlqufl)ysralljzlol% yl)pyr1m1d1n 2-
amings, [ 4- (But an- 2-yl sul fonyl met hyl ) - 6-[ (3S) - 3- et hyl nor pho

[ Tn-4-yl]pyrimdin-2-yl]-1Hindole,
4- [(ﬁ)E%MeﬁlmmmphOkhéwli bityictietsnifbylwltBRI-{8{ Hbphyzaiot-pho

lée k;)rlmdanyl]lH-lndole
ybp n[yh]p{'%@ %- et hyl nor phol i n-4-yl ]-6-(propan-2-ylsul fo
4- lJIE/I [thBdphb Fh-4i13-8-(Mleliryl dtl BRAWRthyl)-2-[3- (1H-pyrazol-4-
[(356 elﬂw |zﬁ3| fony}lnrret(hylh)yIIG ?%R) g)rret[hy(l rmr;yphol in-4
yl)phqnly}]pymmrdv@ﬁ n-2-yl]-1Hindol e,
4-[(3S) - 3- Met hyl nor phol i n-4-yl]-6-(nmethyl sul fonyl net hy
[)-N (I Hpyrazol -3-yl)pyrimdin-2- am ne,
4-(3S) - 3- Met hyl nor phol i n-4-yl]-6- (et hyl sul fonyl net hy
[)-2-[4- (]l H pyrazol -4- yl)phenyl]pyrim dine,
4-[(3S) - 3- Met hyl nor phol i n-4-yl]-6-(methyl sul fonyl net hy
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defined in any one of clainms 1 to 9 in the manufacture

of a nedicanent for use in the treatnent of
w@embiodesat i ve di sease. 5 12. The use of a conponc#2@8/050549

formula (1), or a pharmaceutically acceptable salt

thereof, as defined in any one of clains 1 to 9 for

the production of an anti-pngBiferative effect in a

war m bl ooded ani mal such as man. io 13. The use of a

compound of formula (1), or a pharmaceutically

5- [4%@3@@%'&@1&@1‘&101&1&[}@}16 (mRthyRafforgfhety | RONmAnNS- 20}‘;1} 1H-indole-3-
claims 1 to in the manufacture of a nmedi canent
carbgsamidp, t he pr oduct ion of an anti-proliferative effect

4- [(égr}o gty lmg %891? (Z-ye}r r{%ﬁfe‘[hiyastuﬂfofri1 Sln*en’?'léic)t % '/[12 (ﬁ‘{ y}at%gld 4- yBrl 3-

thlamrsnylhjy@md@ﬁeam rral such as is man, in need of such
t ment conprlses adn1n|sterhg%mto sai d ani

6- [44@8@%4&11%0@&@%14 oo ém@%kw&ﬁﬁtfﬁwlme piimdip2yyl] éH-l&dole

e e e e R

carbogmuide, | nflammatory di seases, obstructive ai rvvays

s RO o SR SRR S c gntle2

carbbfarfi@gd of such treatment which conprises
adm ni stering an effective amount of a conpound of

6- [4#[()13}13 -Meghyjmoxphobn-ghd}-frimethyisoHbhylmatydpy aidinay1{-1H-indole-2-
b of as defined in any one of clains 1 to 9. 25

car %aml phar maceut i cal conposition conprising a conpound

5- [4qt3s‘)qsr Metiay1tbiphatn-Aefl -8 2 nhdih @M g B réfancl- ?1')}?5&1nlidhp2—?zl]-lH-
pharmaceuticall'y acceptable salt there
beﬂ@ﬁtﬁ@l@m on with a pharmaceutically acceptabl e dil uent

Sy SRS A e -
diazalsicapé[als.Gnsal-1,3 15k te@aéne, f or use as a nedi canent .
5-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-yl)pyrimidin-2-yl]-1H-
indole,
4-[4-[(3S)-3-methylmorpholin-4-y1]-6-(2-methylsulfonylpropan-2-yl)pyrimidin-2-yl]-1H-
indole,
6-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-yl)pyrimidin-2-yl]-1H-
indole,
4-[4-(Benzenesulfonylmethyl)-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-yl]-1H-indole,
5-[4-(benzenesulfonylmethyl)-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-yl]-1H-indole,
3-[4-(benzenesulfonylmethyl)-6-[(3S)-3-methylmorpholin-4-yl|pyrimidin-2-yl]-5,7-
diazabicyclo[4.3.0]nona-1,3,5,8-tetraene,
6-[4-(benzenesulfonylmethyl)-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-yl]-1H-indole,
and

5-[4-(benzenesulfonylmethyl)-6-[(3S)-3-methylmorpholin-4-yl|pyrimidin-2-yl]-1H-

benzoimidazole,or a pharmaceutically acceptable salt thereof.

10. A compound of formula (I} or a pharmaceutically acceptable salt thereof according to

any one of Claims 1 to 9 for use as a medicament in the treatment of proliferative disease.
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11. The use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
defined in any one of claims 1 to 9 in the manufacture of a medicament for use in the

treatment of proliferative disease.

12. The use of a compound of formula (1), or a pharmaceutically acceptable salt thereof,
as defined in any one of claims 1 to 9 for the production of an anti-proliferative effect in a

warm-blooded animal such as man.

13. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as defined in any one of claims 1 to 9 in the manufacture of a medicament for use in the

production of an anti-proliferative effect in a warm-blooded animal such as man.

14. A method for producing an anti-proliferative effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as

defined in any one of claims 1 to 9.

15. A method for treating cancer, inflammatory diseases, obstructive airways diseases,
immune diseases or cardiovascular diseases in a warm blooded animal such as man that is in
need of such treatment which comprises administering an effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt thereof, as defined in any one of claims 1 to

9.

16. A pharmaceutical composition comprising a compound of formula (I) as defined in
any one of claims 1 to 9, or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically acceptable diluent or carrier.

17. A compound of formula (I) as defined in any one of claims 1 to 9, or a

pharmaceutically acceptable salt thereof, for use as a medicament.



