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2, 4, 6-TRI SUBSTI TUED PYRI M DI NES AS

PHOSPHOTI DYLI NOSI TOL (Pl) 3-KINASE | NH Bl TORS AND
wORklIcROMSE | N THE TREATMENT OF CANCER The i nveariG®005/002665

concerns certain novel pyrimdine derivatives, or

2Phal IBESIHC SAlInY- ARGHRPD ARkCAS RbSproS PhMANESIRL (p1). 39KINASE

TREBrTFbRE Snb MBI QT oV CRIED PRBERENRIE| cAddRUr acti Vil
and are accordingly useful in nmethods of treatnent of

t he human or animal body. The invention al so concerns

pracesses. .for the manufacture .of .said.pyrimdine

et JYEPULT conses SR S0V oXFEE RS SET AR ot ai ni ng
phaﬁﬂh@@ﬂtﬁ:@ﬁy—ta@ce?th%ler salt§,%ol\fz\tefsr&>@?ﬁpﬁﬂlkb thefBE N\PKieh pbQkss anti-tumour

exanpl e in the manufacture of nedicanents for use in
actiyitycuhdciré arcondingly useftl ipmadthddsrad ttiegienast pEde human or animal body. The

. warm bl ooded ani mal such as n .of the. current
invel QR ERe ROTCEE TR 1o IBP BB e o Gy Ciles  Sitas o
phaﬁﬁc?@[b%%oﬁﬁ&it%@ tbfdint Elln' anfl t& HERQKE ﬂ?th}é%l;)_ﬁﬁ'tic methods, for

Inhibit DNA synthesis. Such conpounds are icto N
examplk lis thlpemandiddiyre lofi metlivaments dai wseah peciuctoon ofami abtiyproliferative:effect
. dividing cells such as tunmour cells can be beneficial.
mamape?hl‘%qqe_@én%%%?éga% anti-tunour agents which act

by %i&(ﬁreﬂf E@z&m@ﬂﬁ@gﬁﬁ 8 ehAIbEifRMiRh di¥¥es such as cancer and

synthési's have the potential to di'splay enhancea
psorisisanilise tonpainda ethichninhibit DN Aeyyhthgsiar Sudht congmubéeire toxic to cells

di scovered that _a cell pay, becone cancerous by virtue .
genegallyt b thainiesicaiifeat TPty é%fgpg FAlF s9Fh pt WRACelicgn g beneficial.

AlteiRi0PEonckE o i FP S Elich 3 BAbEHRhI Ao ER te
inhibitibAQE DA Synthek3dfave the fdigntiabevdisphy cibahcedrielzggviesof action.
give rise to the production of peptides which are )
r edfRcentyeprsAt hps bgemdiserierrdsthatgqellpay brsome cangergpsdut irtue of the
r .sibse Yol £ o
wan R Rlon SRR ST SRSHGR Y iR ech B, on activaion,
lead £ ¥20HB frmatida lof ERVSHA nINCEgeNsBradhadeMuyiRiesis 1886AS01).
enzynes and that certain growth factor receptors are
Sevesplswch prengienes Siyevaseeo e pioductionnf deptides vdtich g secemoys for growth

Bi ogh . 19 57, 443 Larsen et al... Ann. R s _in .
factc%. d gc&maé{}%n. o% %%ro%éptoi §3°.ept_?ﬁ goglpfeg tsﬁ%slg%eﬁltlgﬁga%rs tto an 1crease in
cell paoliBrhtidh. Kit AGRWn for RRatmPRMbiaf de96raPbiBerds ‘éﬂ_&éﬂéctzr_osine kinase

viral oncogenes, for exarrpf e pp60v Src tyrosine kinase
enzyfssae what eetkain grovih fact@rregepters dre dhso tymsinedypansel epgymes

t.yrosi,ne Kkipnas i.,h _no | .ce]l,s, for exanpl .
oy efaiatuty DR Fhoafel D sERa el o 5 ARAReposts i3 Med. Chem.
19807 GHPLIBY. THE Atk BRUKIOR BEBSin@kRaddiRObé ARhtified 408 from such viral
transm Ssion of biochem cal signals which initiate

oncagehés, fapsixamate ppe0 " fHggostnekinase ethemisewowatisohStspand the
the cell nenbyane and possess.an extracellgd.ar bindin
corTRRATAE PAPSIRT SRR FARYIA Clie ol 2EARpleBP el ‘Brostierkinas
(oth%ﬁ%%o@%q:s)c_%g_ an intracellular portion which
unctions as a kinase to phosphorylate tyrosi ne am no
ac Raseptor tprosineikissesnate hrapertant i thefttansmission ef biochemical signals
_proljferation. Varjous classes of receptor tyrosine
whidh iz ePIERR (00 XS largq erayenes WhichcRae g el Jeeihlggne and
- r .
posseas Aol bidfle AFRER 19 OB fap R et il bR factor
(EGB) asbkdrf intadellaiar potiondesciChimstons asedépiseto phyospsomgkate tyrosine amino

. kinases conprising the EG- fam. |y of receptor tyrosine i
acidg impreteinssandhence toprflysnpe cetprolifaqtipn, n{ariqup plapses OhreseRtor tyrosine

. > | a N
kinayds o ftoP O RRYAdARles 1 Coited o3, 100 GI0F 2731 fmiic
are located intracellularly and are involved in the
transm ssion of biochem cal signals such as those that
i nfl uence tunour cell notility, dissem nation and
i nvasi veness and subsequently metastatic tunour
growt h. Various classes of non-receptor tyrosine
ki nases are known including the Src famly such as the

o . o a1 s o o
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contributes to the formation of malignant tunours, for
exanpl e by way of increased cell proliferation or
woneremasas cell survival. It is also now knownPCHaB2005/002665
signal | i ng pat hways nedi ate?l by the PI3K fam |y have a
central role in a nunber of cell processes including
of gryvathiffcomtwhich Bind t&@ Bifferdnt irscaptor eyposinkekiagisk aTheBlagdification includes
these pathways_ is a causative factor a w de spectrum
Clagsfl rm%ﬁ teasiee kmaéﬁwompﬁémgah%%@?ééﬁqlmf Kgeptor fyrosine kinases such
, 2001, 17: 615-617 and

a“@ﬁ#’@r“?f&aﬁ\]g?ﬁnd“ |rF°€"‘u "snce, 2003, U6: 3037-3040).

That Blafs kndWinl thatQerthinR{dsiltk RARSS Beford 16 kitRaRiof ABAYERBtor
t hat phosphorylate the 3-position of ‘the inositol ring

tyrogifie inasgsiighichl gieiloeatéd mtrac(e:lﬂbtaﬂe'\andtae@nhdwed irathe éransmpission of

biochias! et RO Tt CDMATH T R Aoy BFoQedpn and

1nva§i’b@§és§ %@ s%@%ﬁé‘n‘ﬂ? 'rﬁéfas@(ﬁ"iﬁhﬁ@&eﬁb&ﬁp kV%otﬁlclasIésW%%n Irfceptor
. 67). Class DI PI 3K enzynes

tyropho kpiasnswr@kmvﬁl 1mllm1mg the Sra:fann}ryessch ahaSsc, [LynPB¥0 and Yes tyrosine
._enzymes phosphoryl ate bot hPl and Pl 4-phosphat e
kinase§hr evi at ed hereinafter to Pl (4)P]. Oass | PDK
enzy ek eI RIRL:ALR ﬁﬂ%eﬁeﬁ@@o@ﬁ@clﬂs of senne/threomne kinases
4, 5- bi sphosphate [ abbrevi ated herel nafter
whi¢H £ré | GoaRa| 1ntradeillbtmlghmd Kibwnﬂte(am &)tPdsins khmise ec;ts,citlbm ainkare involved

B S B R v

soofp 5 AE S AN 10 B, RIS o o

dow&stpﬂtrf afPIBK awxck aCPB¥S 1, AKKiand $i€ROR ((BlungsJemiésRiraiiunter, Nature,
ependent ki nase that phosphorylate

Zoobér—l—n ¥hr eoni ne residues within pr otei n substrates.

Th e

?t 1{5“3?3% 5%5 tﬁﬂ IS?@%H éﬂ%g @E\Q&% §tt{)1 %%'I cé%gs F(’)'f ﬂgiﬁ ARRES which are

loca&ﬁlﬁﬁ(rﬁ&lllﬁhﬂy(hﬁﬂ atesdlioigvelivedinpthe Hangaikssiby bf BiohdMiBltsignals such as

and a requlatory 10 subunit, and the famly is further
thosgthat ifhieneg Wz sell gepvah andanyasvengsse nY griasls classesies lipid kinases are
knovgg% c? B%{h%%é %h%ﬁ osﬂﬂe%nﬁngseggl% e 1%@@?161@}{} gtgr%al’slt%KP1 EE{Il’llly that is

reg Ui a enz
alteﬁaaﬁ'é’élykh&vﬁ H@th@lphﬁsﬂlﬁtld}lﬁﬁmtdl J-kinaddFamitg. pi  105) that

dinerise with five distinct regul atory subunits (p85a,

p5gtals npwoaell thﬂjthptgkgggulmopwf gnq:oge;a@samyi{tumour-suppressor genes

unlt eract th all. requl
coni@iieRq the impioR oL FEpal A PG bl SR r@ihsed
prolfﬂar%ﬁoﬁ bﬁlngﬁﬁ@erdadehmuﬂaffvaacnuy A& dowknbFHRRAS Bk Bing Pathys mediated
factor-stimulation of receptor tyrosine kinases, via

by tlneanIéKaf@tmlormam acendral egjalima ovmbends lSFﬁ]l prcsleesesi inehiding protiferation and
| h hoz1yrosine residues,. t he acti vat ed
surFREape SEroBHRRRA T IS RERTGS  GURALE fapeF o Vi aiopim gt human
can&rsaam Jthdr@iRadth %Kﬁ@@%i ait, Wrn¥ el e 2 XRIG5SEBidl N 2801, 1@6615 617 and
types, whereas pll O d expression is nore restrlcte
Fostbwkdcit(éelm &t 2@%__&160§%r3§4@)p| thelial cells.

or ef LI farny LGRS 1t Agrouprit Ehare tﬁmﬁwap"nar%ate the

3- porsﬁﬂ)ﬂl cﬁ‘tﬂ%ﬁ’logﬂﬁ #ﬁ?teog Bgﬁ% aﬂmf)ﬁtol t(:ib%ré%ﬁé@?érgm@ﬂ@r%g@D Three

I's activate G protein coupled rece
majqr@PaR)s of \PI3 € rRZ YA ard knmpwhfchlamﬂclaﬂ[fealraecdndldg&o thelr physiological
limted to | eu occg;es Ther e |s now_ consi der abl e

subsgrgiedRRTECitn Y OPiag! 4 d5d5 i Biokibcin 1YHe 2 267). Class I
n I
PISEE A ich Sh G AT LI oRE B chepfl, E1alt SRS o BnkesEhosphgrtate both
and 25 Sawyers, Nature ReV|em5 Cancer, 2002, 2,
489-501). For exanple, the pi 10a subunit is anmplified
in some tunours such as those of the ovary (Shayesteh
et al, Nature Genetics 1999, 21: 99-102) and cerviXx
(Ma et al, Oncogene, 2000, 19: 2739-2744). More
recently, actlvatlng nutatlons mnthln the catalytlc

e o - A~ L T Y 1 o
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Furt hernore, augnentation of the effects of other
Pl 3K-nmedi ated signalling events is believed to
woanierookuse to a variety of cancers, for exanpPeTi®B2005/002665
activation of Akt (N chol soh and Anderson, Cellul ar
Signal ling, 2002, 14, 381-395). 15 In addition to a
PI aﬁ@PM-FHod}SﬂdﬂeE[hbHi@Vi@lfeﬂ hefe@tfagtet 0ePIaN)H]. SOlays VPIBK enzymes
signalling in tumour cells, there is also

ood
phosphpryésie BL ERE)P endBE4.5 DisphgsohateAgplsvigted hem%gafter to PI(4,5)P2],

cont ri . [ I S Vi:a [ 1) .
QRSP 525 SR SF B PSPl LR BBy prosphoryiaion
of PR3N hrodBcds ShekRisidRedondRhed¥endBr PIB),KD,ISttﬁPhosfpﬁht@ [abbreviated

nedlatln%1%2%$ogenlc events in endothelial cells in

herefnafipoiosti(. 5. Mgk ity relaied srembeuof this svpesfarpijyying Class IV

kinaSs sSepyassp0 PR ol ONRtenen it RinaneisPhony e ino it panine
residuds WRthid roveiRBshsiFa@s aAThOMobISAMET andusiiiefstoddUfTh&e lipid kinases are

I nvestig. Drugs, 2004, 13, 1-19), PI3K inhibitors
the Glasaul RI3Kremejes.t her apeuti c benefit via inhibition of

t unpur .invasi gn and net astasi In. additio
o SR TP LhSingn ey g Gro A0 eER S d @ egulatory
subdn@9 s Phk PmAY is AHEEL Gkl StdVCidds Bl 318 @8dd 16 dn¥ymes on the basis of
contributing to pro-tunourigenic effects of
reguil atddygparta¢rs apd oechanigb of Cguktiems ClassiIa/enzipmeNaonsise of three distinct
2002, 420, 860-867 These_findj.ngs su st t hat
catalyHig suRiEds 4 104k Pi B RH O haieEsq W%R%Weé‘%ﬁ’yﬁ‘e@gmamfy

’ ' f . 0f . :
s PR B 0 PRV oL VB! L5 R bt o e
withSel reSulbidfP stibtinB Y € folh aCakisly i8R r@litheHAIC1AN¥ES PB atel@nerally

| eukaem as and | ynphoid malignancies. i particular,

activate iirespossegio gopesfactoppigrulanen aecefionilyepsine kiases, via interaction

of tl%&%tﬂgt%& SIU?)HﬁIQ g?]?a(%{l)?afirgsg\fufgg %ﬁe%:ﬁ%%ﬁo%ﬁbo—{y?%&r?eﬁ%ﬁﬁ%&% of the activated
receptORbt a&ggc%r \}Jlr&@ﬂls SAALKTRSPO MBS 10& 8hd pl H0Pars *BESHutRRE

ronchi eol ar cancer) and prostate, and of cancer
exprefsetl ixealb ce¢lbtypes twhelbean @1 108 exghcission iemdreanestrioedko leukocyte

ki dney, liver, gastrqjntestinal tissye )
PopBRdaifag lﬁgl,nsmt@ﬂ, l%af?dfr 53 Somigy e sale Elass {iygrrzymg consists of a
pl 1%{%&%2%? %%Bﬂt )fhrfaﬁ Fl?leﬁé emﬁe@%qg%ddap A oﬁﬁas?hl@ﬁérhﬁgfé? the Class Ib
enzy@ensraalivated innegminsgrt Gipsotbia\ceuplk raepidr (GBCR) systems and its

physi ol ogi cal and pat hol ogi cal roles of the PDK enzyne
CXPIREHYT 4PPGALS kg be HEniiothto 1e¥APISYieSr s LY294002 and

WO i . f. 1 .

LIS S RHOR A b, SRR s concibute o

tumO@igeaedid incd widel waris® of Ginimdae cuidety, BithdiENS dreiniirgctly@Vivanco and
al l ow di ssection of the individual roles of the famly

Sawyesriietyre ReyiewhCanaes 2008, 2, 489-6Obbt Rtexamples Bieqd d g gubunit is

BRI, e U TS OB RS SR s o,
21: §3-992)d@deeRfix (Vb RESR B bEANBOT, 39: 37BoagdiLY i M&rép%&ently, activating

tunourigenesis, there 1s evidence that C ass |
mutationg vathiptheycatlytwl siteiofi pdttoehaveibsemswmecigidyl vetinvagtoua bther tumours

Trends in Ph | ogi cal. Sci 2003, 24, 366-37§)..
suctptshore of s OPER EAUyod chFls 1! ik (Garhedl g Sience, 2004,

' an: [ i . Y
01 O RN IR SRS Syl sucho
thos8 Bl tHelpvaryt dirlyc obdre(Philp eAgiE WancertRusgratls, 2001, 61074262 ¥n addition
and allergic indications. Inhibition of PDKis also = |
to digess pifects.gt isrelievesthafi astivation|of Class 2 BB ¢qrdributes to tumourigenic
anti-inflamatory effects or directly by affecting
cardi ac nyocytes (Prasad et al, Trends in
Car di ovascul ar Medi ci ne, 2003, 13, 206-212). Thus
inhibitors of Cass | PDK enzymes are expected to be
of value in the prevention and treatnent of a w de
variety of diseases in addition to cancer. It is

o o e . ~ a2 a2 - .
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inhibition of dass | PDK enzynes, particularly by way
of inhibition of the Cass la PDK enzynes and/or the
wahkews®oids Pl 3K enzyne, nore particularly by wapCoiGB2005/002665

inhibition of the Cass |la DK enzynes. The conpounds

of the present invention are also useful in inhibiting
everlthhatifzantpsbleh@dn sighhllibg hatbials, ffer atainpie bhivap ofili gssdependent or

from various non-nalignant diseases such as
hgandqmdamd@mraytlmt@@a& &eceptas tyrasipersingses bR sypigms or integrins

(Vargfl oy hf gé'%n' S%r?! 'Tr'eatlmen ggg Ehgrél()tOggi@:IPS 'th)g? anaﬁlla?&gstu'cff upstream

si gnﬁl!hhg 9§ﬂh$v)ays BlcRide bU&IOé)@B&Eiohloi thd’ﬂébdptdiﬂ t@rosik &iifRSé Brb2 in a variety of
psoriasis, benign prostatic ertroszy (BP
jupar:

tuméiyp daading$d aetivatipn o6 REK-sedi Raﬁéwg/ﬁ ap @ ¢4l Qpeagene, 2000, 19,

e TR LR P S O P AR b 07
385 4L 31RP. airmﬁdﬁﬁﬂl ¢l & PBKRERS BRAiIYe indRB&Ablt¥motifi€enesis caused

~compounds of the present invention Possess pot ent
by vandusdavorsreas signalfing syerits skor@xamyle; loepif éa2ffeetf the PTEN tumour-

TR e NN M S —

with aWzé?§ bRfad ‘fbr[g%%% tEHSWE Bz &f@éﬁlzﬁﬁntcﬂ' PIIICSRIMAEd f)ﬂbﬂﬁétidﬁ%f
ki nases, for exanple EGF receptor tyrosine kihase

PI(3a P8 (SMEGBN rad Bpisoms, Eyxp oSélhBeski 2083 £264029dld i Fetthermore,
augrggpgflt[rlfgf Wﬁfﬂ% er:ff L §r 8§$tﬁgrcé§h%3§$§§t%a g%glgng %‘2@‘(.{‘?1{3 believed to contribute
to a IVEPI'&g {S)it? Q%CCI@ ORyP Exam DI?I 2%@@\5&’&1%&1'0}’ Ake (Ni%ﬁol@&{ %{H:Xnderson Cellular_

agai ass ymes, particularly against

Sigrallags 2062, H’%%nﬂ&ms t han agai nst EGF receptor
tyrosine kinase or VECGE rec or tyrosinpe kin
Sr dn Additien e Ginepraiiatie 0 ey 3hijstge in tumour cells,
N
via jtfunblidn il taseur-assbilated aiyomal, ceflar Forcaxlamupley PI3K Bllghalhng is known to
Class la PDK enzynes, whil st denponstrating litt]
playz@timpprtgntagleiin sediating RpgiogeHs eYeyliweﬁéotlaPh\ad%ll%m I¢4REASe to
G C i
prof S RS SERRSENIA i AR SGETh RIS N RE DS, 200424
2941%% r QY CURSIT Blmmzjyh@s a@ aﬂi@nnv@wd/m mﬁtﬂﬁdyanﬁmgiahan gSa(wyer
Expo pstias Inesti, Lragn 00 13, La0h A8 AR B awide therapeutic
ben«#&'vzclz %ﬁ@?’&rgt rp/tgmo]ﬁy 9er1]101|‘nvés§o %%%eta&hsﬁ 0, hydroxy,

car boxy, carbanoyl, ureido,
(I 18 eadtiby, Gladsd P&ﬁX%hk}Qﬂ& play ar Skpoddalityidyd in the regulation of immune
(1-6Q) al koxy (2-6C) al kenyl oxy, (2-6C)al kynyl oxy,
cells( Wltb H{ Retivityi cgntr(hutmg;}capn@ytp@gppgﬁmyq: fects of 1nﬂammatory cells

(Co SGTS nﬁ'@ w%h%’&@rg&?éﬁ%i;ncgfbonyl,

( IPHESe B diNgCREBAITA harin\{céib ic4llinBi6eds ey I8 1 PESR¥hzymes should
(2-60C) al kanoyl , " ( 2- 6Cs)a kanoy

OoXYy,
be of memp)eau«mlw foaieamnent of the @)aab\u@/ﬂ%rr(le oty dliseaseoyficanden 9mprising

sohqg Wneql)r% En o%ftrctngn@é)agqi ﬁagﬁ(awtsazmdﬁge leukaemias and lymphoid
al |
mall,(gﬁ?IFthC)Ig %%E@g:lglgbﬂ?l%/‘ of @Qs@![ PYJK é& a); Eﬁ(ﬁlﬂ rg% !oggﬂefh%eutlc value
for trdatma@)od) floy exemeplelaancer Bf thd:l br@z(st cﬁb}@ltlktyl Ihng éindloding small cell lung
IV,iV AV -tri '

cangegy. o sg@l]eﬂeig)}p&ql:a;ggg)r?gxbgtl)llclﬂ{oeaiv%glar cancer) and prostate, and of cancer of
the l% ?é % ( ! ogg:)lﬁéc@é{ Ik | lqdlaey, liver, gastrointestinal tissue, oesophagus,

anesul phonyl am no’ an
-6C) al kyl - (I -6C) al kanesul phonyl am no, or froma
group of the forrrula : @Q@- X2 - wherein X2 is a direct
bond or is selected fromQ, S, SO S, N(R5), CO
CH(ORS), CON(R5), N(R5)CO N(R5)CON(R5), SO2N(RS5),
N(R5) SG2, OC(R5)2, SC(R5)2 and N(R5)C(R5)2, wherein R5
|s hydrogen or (I 8C) al kyI and @ is aryl,

~ ~\ SN N~
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I V- (1 -6C) al kyl sul phanoyl ,
iV,iV-di-[(l-6C)al kyl]surphanoyl, (I -6C)al kanesul phonyl
warmwewosns - (1 -6C) al kyl - (I -6C) al kanesul phonyl aRCIAEB2005/002665
froma group of the forrmulas: - X3 - (Bwherein X3 is a
direct bond or is selected fromQ, S, SO SO, N(R6),
ova@@arﬁt&a@%ﬁn, t@@hl( ﬂR(ij)md NG9, COrviANGiRB y TN (AR bof 16TREMNGIRS (including
Cf, C(R6) 2S and C(R6)2N(R6), wherein R6
ALIr gnfh gHItRE wds@)a@mwmpwsqs is ar yI

B%ea)(‘:l'all %g{e%%mﬁ fhg%%gﬁ]éﬁ%dqﬁ% gﬂ%sz.sl atho}o gical roles of the

PISK 31‘1&@)1@%&113&13&@1&1& PIIK nﬁ@lﬁirzkwamamdaﬁQﬂmanmn Although use of
het eroaryl - (1-6C) al kyl, heterocyclyl or
thosp éﬂmp@@ IIW}L IZEEER AR JOT PIéKdanéIahe\é@ny theyare not sufficiently

sele§1 %lg]éﬁl OﬁS&%ﬁul(y%o ?ﬁ% C%ggscgcﬁ on,e t W? <ﬁur gaorlé(s ofthe family

men@cwrs OR& thi¥ r&R8#,Smdre pdtedt amtdl SR EVE b8 iaSeutivthl BIBKM@MibR6rs would be
the sane or different, selected from hal ogeno,

usefp} jof4llour mertgamplety gn@erstﬁndmg of RlAk Byogtiomaidhto, provide useful
th g é car banoyl, ureido, (I-8C)alkyl,
er‘(‘Pfu $¥nyl, (2-80C) al kynyl, (I-6C)alkoxy,
(24 I@Q@Iﬁhkﬁ‘ RY hueiri gérsRheleddy BYideNae, tha(t'Cl@@IqiﬁK'ethlrﬁes play a role
(1-6C)al kyl sul phi nyl, (I 6C) al kyI sul phonyl,
in other ¢iSyastk (W simpnroe! cd|,T q adrinatdlagics 01ence, 2003, 24, 366-376).

Botl's éla@ﬁ%"égﬁ%&;%g§g tP? (5161%;5 (ell&%i&ggp%)g%wve important roles in cells of the

1nnnlMe 's%/ kéth '(f(()%'a?s(ﬁ %ﬁh@ﬁnw %003, 42354 #9)kA0 OlsAAt P&k therapeutic

noylam no,
targa:t‘s/f((ﬂ mﬂﬁ)miatoyy allldeatltwglc 'm(iid:at@@) ahih;blmreoﬁ:ﬂ?i?’K is also useful to treat
' ) al k ureid

cardtﬁciyl’aisqyl d;]lle%%q vig é)lté—ll 'fltg}vyoegfects or directly by affecting cardiac myocytes
Y. 6L) [ I
(Pragénéb éytl\é,l" III‘}éng/E fajlf{rﬁﬂlo_v = g%r%%%? ngg%fo%é-l’ QbG S92k SiliBiors of
Class I PEIK ahkyamssud @Ipanlyd aovbaof value in the prevention and treatment of a wide
andi V- (1 -6QC) al] kyl - (I -6C) al kanesul phonyl am no, or from
Van%Iygif gispasss in ‘H?’éhtf%‘rtﬁﬁﬁl%.cef - X4 - R7 wherein Xis a
r fAl ' .
al e gnéggggd fglrlnte;f‘nag %18 a%%t NBIAANT O S dB4)048865 bt Berfiin
pynﬂﬁ?dlﬁ@ derdvative Sfg)ssdsk PI3K bﬂ@ﬁ@ﬁnh(bhto ivity hnd are useful in the treatment
nmer capt o- (I 6C) al kyl , - 6C) al kox 6C) al kyl
of cqnicers C'E]%ﬁ dsqleswrgtocpses @p@ry@g,mnnoc get@qoaxel R-)spfasututed pyrimidines.

e SR eSS e BRI e A

( Z{ﬁﬁi)dfdcl@aéw&ﬂ Rurbpean (HateB O Fﬁ%ﬁg,onllk277 738 that a variety of structures
a

C) al koxycar bonyl am no-
poss,es,& I(I|3 KR W}IZIIPIEZII'H @ct(\{lty@@)i@rq(k}qeful in the treatment of cancer. The

disc o\}lre( {xﬁlgéa Fh 1o ldrﬁ 1&)}1%1?& ibs Uteél(sl%éfcll{ly Iheteroaryl compounds such

Yheholinklan® By @dd{3 2 Rtind deiohlds)nd Atmbrphol d
Y 1I[né[a?l %C d;l{lyk%ff]f)%? donde (1- b8 aYAI?yI Fmbspholino-substituted trioyelic

hetegqaoyjpompotlm\cb spght ataanpoundxdescrioyfl aghridp 3’ .254i54fumo[3,2-d]pyrimidine
di rect#? sel eg ted fr

ceri{ispE; HRRoPEof S TR S ot SBEIE RYARoCG DTN ding fsvativs.
ar e hhveSfeh@fdend thaf @lhﬁﬁﬁﬁ?l‘&/' ceﬂﬁ%g%ﬁﬁﬁdh}ié déﬁVa@lc;E@bé‘s\ééss potent
het erocyclyl or heterocyc

anti-ophowrestivipy, bebngsisdfubin mh@ubgtthc umungolle(hcedlmlarmyoltferanh& which

anse(sﬁ'ne %1%}{& #ggstel V@% %1,1]; : om §e grﬂlggﬂ?%glrn?&éydisclosed in the

G pBlse S Mol dYidhl Botd

pres%gtl?%érﬁlalgl 311/) tg%r s 1 or0 1oxo orgﬁﬂq%%%?&gg{ lﬁ%ﬁféﬁa on a single
and wherein adjacent carbon atons in any
(2-6C)al kyl ene chain within a RL substituent are
optionally separated by the insertion into the chain
of a group selected fromQ S, SO SO, N(RL0), CO
CH(OR10), CON(R10), N(R10)CO N(R10)CON(R10),
S2N(R10), N(R10) S, CH=CH and CC wherein R10 is

2]
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(1-60C) al koxycar bonyl ,
i V-(1-6C)al kyl carbanoyl , N, i V-di-[ (I -6C)al kyl ] car banoyl
woO 2008918l kanoyl , (2-6C)al kanoyl oxy, PCT/GB2005/002665
(2-6C) al kanoyl am no, -(I|-6C al kyl -
(2-6C) al kanoyl am no,
b1olog1<6d1 Elokss, kyik belesved thaViHé\é'onﬂiouﬁdd proGdalak yihﬂl-lmlilﬁmdmffect by way of

Calklureldo iV, di-[(I-6C)al kylJureido
mhlbmon of Clqsi B enayyes, maéiC@&ﬁIIY\hY(WaSG‘(’i) 13@@@@%%%# Ia PI3K

e R B NS B

ClasXla PBEKS& ed from CO N(R13)C0, CO\(R13)
N( R13) CON{ R13) , N(R13) COX(R13) 20, N( R13 COC(R13
N( ﬂihe):mmm N(mss)enhm emu(qnla@ @j@n@sqf gmm(ﬂnmmg@e uncontrolled

cell qr_ pg%%rwln v{'l'tl%h étg n or E Qo%é gligé%ﬁsease suchoas inflammatory

dised¥8s ABLELmiple Bfehalakoll arti‘ﬂtYﬁisf zﬁ?@)ﬁnﬂhmﬁ@c&ﬂl kel dlsease) fibrotic diseases
mer capt o- (1-6C) al kyl, (1-6C) al koxy-(I-6C)al kyl

(for excample @bpzﬁ@)cmr]kgsis anddumg;ﬂbﬂos@r,gh}mgmlonephntls multiple sclerosis,

| - 6C) a
poortysisy (A BUIRPRIT [ HOR e HIRFTSCRSit ey PRt Af e sking blood
Vessg) (ﬁLéﬁXés (k(fr: eggl%f]éoa{fhﬂél@%é:l&&l? Md &Eteﬁ@@' HWrgic asthma,
1nsuﬁ12—d6®mlbkt¥chdgplt@nﬂua‘get(d reﬁnz)ml:hzyydn,d diabetic nephropathy.

( | C@@j ’lC(ﬁ)/?/ Eéll%BgHbﬁ Qhﬁﬁé’}‘{%ﬁ%m@g?%ﬂ(tw ()SSCSS gOtCnt inhibitory activity

agamgt l(flgbgg le Pilﬁ—}é | d z(rhcnﬁﬁcg‘hgkaﬁin/slt Class Ia PI3K enzymes, whilst possessing
less poneM‘, 1nﬂ1b1tbf3l adfi€jtp hgaihgt ltlyrea;ld@ kl{nhseﬁffﬂ)zainbgl sych as the receptor tyrosine

kll’laI’SC;é \(/):riegzgm PllelE %e%lglgl)llé% gqsa&n or %’% Wq:ptor tyrosine kinase, or

(] 6
s PO PR e Eh@ﬁaﬁfﬁo% Ao prappgpnds of the
preseit ifdlentidn Aroshess ambstanflhﬂ)ﬁﬁét&k bylency &:a8(s) Clast DRIMNY Enzymes,

(3-8C) cycl oal kyl - i(( -6C) al kyl, (3- 8C! éd oal kenyl ,
partleelaém)ag%md%lm@éﬁy Pn76’€)eé4 q’@?‘l‘ ag%’éﬁ’f alicgptor tyrosine kinase or

C%k? {e%é %JFosﬁrlne lﬁﬁ:%s%) ¥§k ﬁlc;]lefe@%ﬁ%tg}&é nr?qgnase Cﬁluchd_?mogounds possess

suffictdat ﬁ(ﬁt@my a\gaiﬂat GlaE;EhEPI@K @izomps it then ﬁialy)be eed  rntAmbsufficient
said or CH3 rouP one or nore hal ogeno or

to m(uble@)aas kwmms @erticylaglyde shibit Glassia RiGEmnzyapse sthilat

demggﬁg{?gﬁé lit?ex%lﬁugl agan?ﬁtt W@F% or t%?,ﬁq% é(&ffa%};: E)P %For’eceptor tyrosine

kinabd oﬁﬁbaioh;fb@pkdihy@mhe k(n'aseﬁc) al kyl sul phonyl ,
(1-6C)al kyl am no, ftL -6C) al kyl ] am no,

(1 é@gmm@tfoma aprealof thg mvenu@qhamy peeyidssrpopirimidipe derivative of
the ]év di % -6C) al kyl ] car banoyl, (2-6C) al kanoyl,
5 | kanoyl oxy, (2-6C)al kanoyl am no,
-(1- 6C) al kyl - (2-6C) al kanoyl am no,
iV -(1-6Cal kylureido, "V -di-[(l-6C)alkyl]ureido,
-(1- 6C)a| kylureido, iV,iV -di-[(]-6C)al kyl]ureido,
iV, iv, "-tri-[(l-6C)al kyl]ureido,
LT-(I- 6C) al kyl sul phanoyl, -(1-6C)al kyl sul phanmoyl ,
di -[(1-6C)al kyl ] sul pharmyl ,

(1-6C)al kanesul phonyl am no and
-(1-60) al kyl - (I -6C)al kanesul phonyl am no, and wherein
any aryl, (3-8C)cycloal kyl, (3-8C)cycloal kenyl,
het eroaryl or heterocyclyl group within the QL group
optionally bears 1, 2 or 3 substituents, which may be
the sane or different, selected from hal ogeno,
trifluoronethyl, cyano, nitro, hydroxy, am no,
car boxy, carbanoyl, ureido, (I-8C) alkyl,
(2-8C)al kenyl, (2-8C)al kynyl, (I-6C)al koxy,

2-6C) al kenyl oxy, (2-6C)al kynyl oxy, (I-6C)alkylthio,
| - 6C) al kyl sul phi nyI (1-6C)al kyl sul phonyl,
| - 6C) al kyl am no, [(I 6C)a| kyl]am no,

"~ SN~
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and wherein any heterocyclyl group within the QL group

optionally bears 1 or 2 oxo or thioxo substituents,
wanwoewasrei n adj acent carbon atons in any PCT/GB2005/002665

(2-6C)al kyl ene chain within7the QL group are

optionally separated by the insertion into the chain

of a group sel ected ¢yon10 S, SO SO, N(R16),

N(R16) CO, CON(R16)g 6) CRN() R16) CO, CH(OR16),
N(R16) SO2, SO2N(R1 ) CH and CC wherein R16 is
hydrogen or (I1-8C)a or a

phar maceuti cal | y-acc ptable salt, solvate or pro-drug
thereof. In this speesixfication the generic term

"(1-8C)al kyl " inckiides “gpth straight-chain and

branched- chai n al kyl grqups such asaﬁrop . i sopropyl
and t rt-butyl, d al sq (3- IRy ~"gr oups such
as cyclopQQ R 4 2§l opentyl, cycl ohexyl

and cycl oh ptyl and al so ( l)cycloalkyl-(l-ZC)aIkyI

groups such as cyclopropyl ] %, 2- cyclopropylefhyl,

cycl obutyl met hyl, 2-cycl obutyl edhyR#),

cyclopentylnethyl 2-cycl opentyl et hyl,

ﬁLohexyInethyl and 2- cyclohexylethyl Fbmever

re erences to individual alkyl groups such as "propyl"

ar ©ipeditfeidarflProlpassptivngliy belkal 12, et 2 substikdnts, which may be the
references to indivjdual branched-chain al kyl groups

same gtﬁlffgsent,usgbsﬁeéésqm halpgengpiflupremethyl, ¢¥aao, isocyano, nitro, hydroxy,

L e
(2-8EPARy, qlfﬁw)alkbﬁb‘ (2-0U5ATRE YRSk Y] (PECRIkyMyIAR, (51“5113)@91911510

conventi on plies to other g%nerlc ternms, for exanple

(1- 6CDalbxll}ldeaoxly(l| fic)aligdsnipimnglcy Sbaibylklwr@xsh-ﬁhﬁ@glkﬁlih@mno

- TR SRR ek Ry RGBT S IR Py,

(- 6€¥zﬁkéﬂé91 Y3- eeymkmmge@te@)@mno ANAIeN & L6rMIkyl-

cycl opf opyl nmet hox clopro erthoxy

(2- 66?aikmm1ayhmt(&@@alkenmmmuowy1—émaiky& -BrfeC)alkenoylamino,

(3- 6%ﬁ%}&g{}gﬁgﬁgﬁémq{%rl-g(gggsgliynoyﬂnnnoI 1{/1 Ct ugé)salkylureldo

N z@rtﬁ'([é é@ammu%hgw - BC%a@ﬁﬁﬂéidoé‘mmodlq]fQB_@%Ikytlﬁfreldo,

exanpl e nmet’hyl am no, ["am no, propyl am no

N.NGyetopi eﬁ@)b&nyl]nxmdml}’f(ﬂfﬂﬁualyymmhmosdy]& Jl‘bﬂie K(§6&hligl]sulphamoyl,

1- 6@%1( E}ﬁgﬁqﬁy t h l anaglo ﬂg@@ﬁﬁylsgﬁ?‘; l et l am Pagﬁao or from a group

He%G gntylnethylan1no and di-[(I- 6calkyl]an1no
Oftlncbg@es di -[ (3-6C)cycl oal kyl ] am no groups and
[ (3-5C) cycl oal kyl - (I - 20)Qf-&#-] ami no_groups, for

vvhei?e{;n;,l i QAP PR ARGl ﬁrgﬂly'ogéﬁncsncgbqggj RIRBY BT Rflor?), coNRS),
b 5 5 5
N(ng‘ﬁdy (:Rgpr(g‘lggll?r k(esc%?(h“ﬁ?@tkﬁsoé%bg@ MSRPRS), and N(R¥)C(RY),, wherein
S is hghoyml @mmnyﬂkylhyﬁde) 1s\érryleﬁﬂyy(1aﬁlt‘)uﬂ<}&,r(d 8C)cycloa1kyl

-CycC

| o
(3-SGelos ol SRR s e N g BB aHens BRIl heteroaryl,
hetegoatrylaﬁ rgér)glkg . ﬂ&efo%?ﬂyﬁ&qbe?erm{y? Zi %#I) O&I Q‘:@earél a

emc e or ~nor
(13@§Mnﬂﬁﬁ&ﬁdxy@abﬁﬁmm@tons the invention includes inits
definition any such optically active or racem ¢ form

aieod vhossRaH R abilie sresiridhied suetiant gn Cfigptionally bears on

cxtFYALOBE B CORHR b Bl P TRACORy Sl for

substituchbgelétdd fr&ﬁmyamsvpﬂnercbytosamﬁlb e8jafio fdagiBx@Péarbahdy, ureido,
active starting materials or by resolution of a

racemic form Simlarly, the above-nentioned activity
may be eval uated using the standard | aboratory

techni ques referred to hereinafter. It is to be

under stood that certain conmpounds of Fornula | defined
above may exhi bi t the phenonenon of tautonerlsn1 In

. Y e 1 . o o
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group that is |ocated at the 6-position on the

pyrimdine ring may be |ocated at any avail able
weoasictoosmnson sai d nor phol i nyl group. Conveni enPCY/GB2005/002665

there is a single R3 group.8Mre conveniently, no R

group is present (g=0). It is further to be understood

(1-6Mhalkox6y) Y1 -68) e ydiao, t(héC)aihylsdﬂphmyE$E—6C)alhy1$1hphcﬂiygr(yJGC)alkylarmno
p that is |ocated at sition o

-y RTINS HyOR R obER - b A BURBRPER: o
N,NRR i{lt B?ﬁll&j{]c%’a&o?p %Xb)e@ﬁa%%glm gﬁ?yaqﬂn%gfo& (gzt é@aﬁcahg‘ylannno

group re’‘conv

N—(Ipﬁe)“aﬂ{yl (26PN kanDyl aiéhb,eV- ‘(B«b@%k}ﬂ@lfeld&ﬁl gB6e)ilRylureido,
radicals referred to above i nclude those set out

N Noedid(}-6@allgilustile N -de @ HCakkyllareidop VN W -t (1fialksl ureido,

N—(lﬁ}#l&ls%ﬁ V\'he 8{3& d[ z(ﬁﬁ%iallglil(]gﬁﬁﬁgfnhghgla&ba ane?ulphonylarmno and

N-(IPeERIKI(1-6 ﬁf(ﬁfe&h Nor¥/hivib,; orfrditfat YR FRmiufy: any
(oneholit‘wt(helg:p grons (QL to Cﬁg w%qu? IS
(3- 8C30yc|oa|ky| or for theQQB C)cycloalkyl gr oup

whelfh 0B i e Bl oS B G g, by MBRE R FoHoR", CoNGRS),

N(Rb)cty qil(g) YN Y eszbw(Ré)' N{Réﬂs@gccms)ﬂﬁ @(Rﬁ)as' gg@h@ﬁ)zN(R% wherein

val ue r any one of roups

R® i hyC(reg@@rdSI{SCddkkleﬂl}d QotS dryly anyhél- 6@)@1@14:()368@&}'@@31&3/1

G- 8%5,&%%%&- -Bc?a@@g @%@pgﬂg:flkerty@ép mﬁ)é:h%'lkenyl (1-6C)alkyl, heteroaryl,

hetefARHITERYERY] h@t@b&y&&p&%@w&wﬁg uchakiie val ue for

any” one of groups (Q't when it is
hetaad mgdm ary drgl; (3-8€)dyeloelkyh (§48Coeyolaalkenylh hetematyQor heterocyclyl

I o) for exa . ronatlc ered
groufrday shbo R OB 0 0ol SEB A S OHItESEY v gy be the same
b ey
carbhjmloghyfe,ld(m(hzﬁfbglkyl (2s8Rmiehyl, (2-8@)adieyzngl y1-6Chatkaaol yl |

t hi_azol yl, isathiazolyl, oxad|azoI&. t hi adi azol yl
i

-6CRBTBIONY, Cr e elayigry, @;ﬁ@)aw hlﬁy lw;qulphmyl

-SRI bt B Piming 1A R5 5o, G A g tbony),

(2-6l0gaikaiolyl, @zebydlkano@magzpwn 6Cbﬁk§¢l@£ﬂbamb§ﬂDMN dqmlmﬂ)mkyl]carbamoyl
ui noxal i nyl C|nnoI|nyI

i soqui nol yl, quinazo
(-G SRaTRy YRSk ki o 2y G Grlureido.

V- SORRRIl & b -Gl BERR a0 IACLPRE A rghe o,

NNQN&EFDI[(Qr6®)alk9r]uﬁldmwtdlc6(3ﬁmylsal[ﬁ1dn©5ll PN 1di-g{1-6C)alkyl]sulphamoyl,
saturated 3 to 10 nenbered nonocyclic or bicyclic ring

(1- 6ﬁ)alhan9wlpborfy|lar@nﬁ éﬂ@No@tQQaﬁll@bﬂeéw«ﬂkwm@w@énno or from a group

of t ﬂf en and sul phur, for exanple oxiranyl, oxetanyl,
}} 14 ydrofuranyl t et rahydr opyranyl , oxepanyl,
tetrahydrot hi enyl, 1, 1-di oxgt*etR’ahydr ot hi enyl ,
tetrghydrothloq¥ran , 1, 1- d|oxotetrghydrothlgpyranyl

whegeie X' 4 mgirect pond of mﬁylbcte@imm)@uaud WR ), Whegéy BT 1srhydrogen or

(1- Sk;.g]q,lgﬂg?rl} 1s¥1 Ioggﬁ/o ﬁzg&ﬂaﬂyyl hy%}/ox%/ga é& ﬁ@ ‘mercapto-(1-6C)alkyl,
(1- 6@9&&&@@%@}&1@1 t(l“6@2zhlﬁyl|thlbe(i 6@):9 flt @ﬁahafay@malk?ﬂmhmoa@ -6C)alkyl,

erl onopi perid I péerazin

(1- 6Wbﬁﬁmﬂm@k6@)31KYBd&f@Eﬁ@)ﬁﬁdylﬂF@1® C[l]-(ﬁ@)aﬂgyl (2- 6C)alkanoylammo

a-ofSRilaurotptioxsrrb e < Rl deR rran e ey st

N'-(Heysic BYé&élthld!S@xa'llg@o "Z?"&aq%Y@@QK§lp1ﬁgl‘3br(¥|6C)aI}<yl,

preferably tetra uranyl’, teéetrahydropyrany
tetrahydrothlopyranyl pyrrolinyl, pyrrolldlnyl

nmor phol i nyl, piperidinyl, piperazinyl, indolinyl or

i soi ndolinyl. A suitable value for such a group which
bears 1 or 2 oxo or thioxo substituents is, for
exanpl e, 2-oxopyrrolidinyl, 2-thioxopyrrolidinyl,

2- oxoi m dazol i di nyl, 2-thioxoim dazolidinyl,
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for (1-6C) al koxy: nmethoxy, ethoxy, propoxy, isopropoxy
and but oxy; for (2-6C)al kenyl oxy: vinyloxy and
walbbosloosons for (2-6C)al kynyl oxy: et hynyl oxy an#CT/GB2005/002665
2-propynyl oxy; for (l-6C)al%ylthio: nethylthio,
et hyl t hi o and propylthio; for (I|-6C)alkylsul phinyl:
NN’ reﬁt[ ?'dmﬁ]uwho@n@csalwlcﬁrw,mwnmﬁ.{(nm)alkyl]ureldo -(1-6C)alkyl, or
kylsulphonyl met hyl sul phonyl and
from@tgmuggfrm dewmulator (I - 6C) al kyl am no: et hyl ami no,
et hyl am no, propyl am no, %E @pyl am no and
butyl am no; for di-[(I- GC)a yI¥] am no: di nmet hyl am no,
whe@EXNH @dﬂeﬁ@boﬁcﬁérh%eléc‘t’ed‘ﬁbﬂ)(b and aad Mﬂg) wherein R’ is hydrogen or
di i sopropy 4{jgm no; f or Lal koxycar bony
(1-8@rikybyand 42 His awl,, arﬂt(ﬂes@beléw bﬁtproarqdr hﬂi@ﬁg@h(b@ﬁiﬂlkﬁd@tﬁocyclyl or

neteio R RRRY ik R P REGRR ich may e the same o
dlffe!re\ﬂt P%{%@béd@?d&ﬁﬂiegéno ﬁ%m\c}ﬁ-@t‘):ﬂl&d £\ dlekyhikeay, bamoyl :

| met hyl car banoyl| nethylcarbanoyl and
i Vﬁndjwheﬂeyi agrhetemooyiclyl gmup(v@t}ﬁm)i ahbstituspi on @c@pyonally bears 1 or 2
pi ony and i sobutyryl; for (2-6C)al kanoyl oxy:
Oxoﬁk {GPUBHHUS S pi onyi oxy; for (2-6C)al kanoyl ani no:
REORIRREHHHAin 48 (2-6C)alkylene chain within a substituent on
JV%‘?%%%&?@? (2-6C)al kan%)nylrg’rrr(l no: )al %}enec a1n

. nmet hyl acet am do
Q" asnsptiovialip tdpptapeddpi the arsertion ifitorthg &zﬁt@)ﬁa gronp pélacted rom O, S, SO,

50 N dZJ,H&QR DN AR N R 0N S0 N e, NR S50,

CH—(%(—TE%E nlg)ei/f g:ﬁlgg%ﬂ%gh}{fge gyalng}{lotonam do; for

- ( GQQJEAr@(RJX@h&@h&UKy ROJoaer MQ(1-8C)alkyl, and G2 is N or C(R?) wherein
I V-met hyl propi ol arni do; for LT-(I-6C)alkyl ureido:
R’ is hydeogepi an(&8Galkyld ' - et hyl ur ei do:

If %i({y/\ d él{th&cﬁ%% a%@ H;#ljll] . rée?g;y iis N, ther% ﬁy %{2 or 1f G2 is N then

lis CtR’@C) al kyl urei do: -nethylureido and - thyI urei do
for iVAV -di-[(I- 6C) al kyl Jurei do: '-dimsthylureido,
mgtikQl 1, 2, 3erlyl| urei do and -ethyl - '-nethylureido; for

I]Vﬁ&q: B3 Eg‘lf'{llr &\}hbcglcr)ng | g%%%%%le %9 dlf%ll‘ér{lé,tlﬁ )(/][ 8Caligy] og g group of the

thyl- ', AT-di et hyl urei do; for
formu?? 6C) al kyI sul phanoyl : - net hyl suI phanmoyl and
-ethyl sul phamoyl ; for , -dirXP{R-'6C)al kyi ] sul phanoyl :

ng%xﬁnlg}:?g% lzﬁ% % harmﬁp%ordﬁ aeléfftﬁ(gf?gg\lﬁs gﬁtﬂ#gﬁ,lov%re ma{mm hydrogen
or (I- g}:%e%ﬁ% aain'@dil* J i %ﬁ% %P%Eﬁﬂkﬁhwbmlnm)alkyl

met hanes | am no an

(1-6ENakdnyt- (at(ﬁ(a)aﬁqulcpdmnwﬁmahm ;anfine- hhﬁﬁ@]nyj (reGalkylanyiho-
chl orone 2-fl uoroet

(1- 6@3&@1&%“@@&1&}@]@39{1-@63528@(1 (6 an¥aimino-(1-6Cyaliy;
§1§0 b;iuoroethyl 3- quoropropyI 3-chl oropropyl ,
3, d|T uor’opr opyl and 3, 3, 3- trlfluoropropyl
f olhoRO %Yo, wifdtambky be theyseiney dEfedtt, is Zelboted frsyelidiydeno,
1- hydroxyethyl and3- hydr oxypropyl; for
triflyaspathtyb cyancs Wit RydroX yrancs gamte EtAG CarbpX HeGerpmQyb o,

(-5l PR, BRSGRURYE FEBRRIERY (ACTIBbS ot ny1

(1- 6é)ﬂE§IE\ﬂiSh{1ﬁSrhY1 6C?a'1 uﬂv;]mbylsn e aakﬁmhm@ymtnw6cmﬁyl]armno
met hoxyp l; 6C) al kyl thi o-(I-6C)al
(1-6Eaiiisenivons Nol-6tliylerhpomt dl-ian@cewqyunmﬁ@mw

e TR 15 Bl ) B

nethylsulphlnylnethyl ethylsulphlnylnethyl,
2-nethy|su|phiny|ethy|, 1- met hyl sul phi nyl et hyl and
3-net hy. | sul phi nyl propyl ;
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for (1-6C) al kyl sul phonyl -(1-6C)al kyl:
nmet hyl sul phonyl net hyl , et hyl sul phonyl net hyl ,
wa-20nmstonydisul phonyl et hyl , 1- et hyl sul phonyl et hy PCata82005/002665
3- et hyl sul phonyl propyl; faw® cyano- (l-6C)al kyl :
cyanonet hyl , 2-cyanoet hyl, 1-cyanoethyl and
2- 6€5zﬂkﬁﬁmmﬁmyw d‘l@t’iC)aIHynﬁm(ib NSQ)I adikly1- 6(})ﬂkﬂqmreidbyl

2-am noe 1- am noet h am nopr
N- (116@)@,11@@\5@6%3,4\1 ql,]éﬁ}wﬁ;%) NO,E)V —trrl)y[(l -6C)alkyl]ureido,

N- (1( %ga%u% ?val dlﬁg ﬁb}%}ﬁh{lkﬂ@inﬁﬁékﬁnhn8e)n’atllz%e3ulphonylannno and
N(126@mm1(w0)maﬂmh1 hé’n}@éﬂ‘ﬂmbam noet hyI and

3- net hyl am nopr

i 38 Ssepied Rym] Gl NER IR GANG), NRIICONR®) NG)COCR 0.

N, AR R B SO 0, wherin R

hyd1%§9ﬁ sRtibytREyneRROPY| ; for

C) al kanoyl am no- (I 6C) al kyl : acet am donet hyl

pr &1 is 8T aIknd (Ar8C)abkeayle (228C Hidletniyl; Ihakogeno-(1- 6C)alkyl

hydrow-@é?ﬁ%lﬁi’l“ Sabie o0ty ARk S cyano-(1-6C)alis,

amif E%@M%qacet ammgrg?ééi(lh 6C}€ﬂl€5ﬁt&mpﬁepdlm%ﬁew%b%hkyl

(1- 6C)411§W€m®4(h¢%kyla€h—@@)aﬁiylwlnmmﬂ ~(1-6C)alkyl,

a 6#&*@?@8@9"@%‘@?&%@@ @@H ¥ 2gg %%lv‘@yéflm 3hi nomet hy!

N- (1t2§é atnﬁ%gg%gﬂkmyzﬁﬁﬁb e %@?m}h @) alkoxycarbonylamino-(1-6C)alkyl,

onylfam noet h
N-(1-6C)alkylireido @l sAdRulkyl, A" {(M@)alﬁﬁl)lmhdw(l -6C)alkyl,
NN TGS Tt an- bt Mt SC S urdido (Y cTacy,

AN ORI BRI ORIyt 06 o
N- (1aa©)a1k3g4én aﬁlczﬁlkﬁegtlaglgcydyumndqwtj)aakyl 60Q° is aryl, aryl-(1-6C)alkyl,

(- 8@)%1%91}’ I’(%T %@ﬂ‘?ﬁ}k}’l (kﬁﬁ)alhﬂt éﬂ@)cé‘?l%l)k@@)ﬂyl and
L
-8Ryl R QRSB btsrgmol (166l ey o

hetefRYByl-r-eCymagt hyl , 2-( , LT-di net hyl ur ei do) et hyl and
F&? dlrrethlureldo)ethl for iV, L],

@nd W]ereg@m{ U Chker gbls gtou@(\;ylghm yhe Q group optionally bears on each

said CF_I%-, (.J(',I?E%Q?]Iﬁ% {g%l}lg I%ggg)lg%ﬂgﬁ haééﬁgho or (1-8C)alkyl substituents and/or a
subs%m(elﬂt &%lec\t’éd fréﬂn‘lﬁrﬁﬂﬁclyuﬁa@fcﬂﬁﬁ)e&ﬁﬁ‘bé C}faﬁb carboxy, carbamoyl, ureido,

6C) al kanesul phonyl am no- (| kyl
(1- G@zﬂh@z{r}esbﬁﬁmj‘kwmmn(h@ﬁ;‘é@lhglsulphmy (1 6C)a1ky1sulphony1 (1- 6C)a1ky1ammo,

o aRaLt PREGHERREp SO PRkt gparbamor

NNk 1§1' -66faliglikMibatby L Q- 6135@1%%9'1' pileeydnedﬁb%x{/' 8)atkydylamino,

['met’hanesul phonyl am nonet h

N-(l—ﬁ@)aﬂin-l@ﬁﬁ?aaﬂemdybhmntyIMH@lﬁQ)&]ﬁkMultmdﬂ,dV ,N’-di-[(1-6C)alkyl]ureido,
V-Coielablonar Sy R E GRS N ENE dc oS abiyforesao,

f AR I SE13€
N(ll g%%)w}%m di ogﬂyggr e}@ﬁyﬁh ene ?&ﬁﬁgf Qﬁ)’allgf]sulghamoyl
(1-68haikanctiiph@ofaniao upy Na@djGC)elktyl- (]l-ﬁ@)adimea;ulphmyla\ﬂhm as
defined herei nbefore fornmg a group of

an Rl grou
f ot Wherg sy argl, - Sﬁfry"]@ﬂ]&bfg I(%S )@/Clogll@nﬂdlm)oml or heterocyclyl

o D05 Ry 0 298 S e

to the phenyl ring and the oxygen atomis attached to
the Q2 group. Simlarly, when, for exanple a CH group
within a Rl substituent bears a group of the fornul a
-X3-@ and, for exanple, X3 is a C(R6)20 |linking
group, it is the carbon atomnot the oxygen atom of
the C(R6)20 | inking group which is attached to the CH3
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As defined hereinbefore, adjacent carbon atons in any
(2-6C)al kyl ene chain within a RL substituent nay be
wopbiemnasdify separated by the insertion into thectieBE2mm5/002665
of a group such as O, CON(R10) or CC. For exanple,
insertion of an O atominto the al kylene chain within

diffeRerft; FRICRAVd holo¥er, @riffugbimethyl, k:giaﬁlot fitrof nyd@m rapligo, carboxy,
2- (2 nmet hoxyet hoxy) et hoxi/kﬁgr 0

carbambsh tretth. 61 6 00 YDAkt CLACIstipb A BEMkerwi € hi 1

RS RN AR O Banny.

(1- 6C§b§§f1§d1ﬁ[bn9f (ﬁ6@§l‘1’k&lﬁﬁﬂ&w di- [mcﬁd)a&yﬂélhmoemescmtdxycarbonyl
3- met hoxypr opoxy group gives rise to, for

(2-6€%e\lmﬂo¢1 (2:6Q)e{lleanopiontdy 4t SCaaHrleibemoyly Ng-gif(l-aPeliylJcarbamoy],

e 6@?41 Y0 QEC o IR S tgntay Ul Redey

é@hﬁ 1SR W (1RBE) My iHRIdd, NaV 08 gR6Oalkyl urcido,
subst’ituents, there is suitably I hal ogeno

NN oN ~ri- [(Smhkyl]umdm M(tlbﬁ(alallqytsahmamoyh Neletir[Cla@)atbiyil]sulphamoyl,

N T R DOt TR N T -

hb fodm@h : 3 such substituents present on each said CH3
Oftgrgup When, as defined hereinbefore, any CH CH2 or
CH group within a Rl subst rKeRt* optionally bears on

wheggh %nis?i MPH@Q Pis éele%taﬁl o a@ﬁﬁﬁ%ﬁﬁ%@lﬁr@g Lsghydrogen or

(1- 8??&1@334%‘4981?%8%@68@@0 SHJ'kﬁi1 hgdw‘él&g%y 6@:5&?}%3‘,1', fYERikoxy-(1-6C)alkyl,
cymﬁTmMﬂmﬁ%¥EEMyhoehéczﬁhyﬂﬂaxygmﬁygnnaﬁﬂﬁﬁxykﬁumsg|tuted
0 roups such as r OXypr opoxy an
di- [(% afko; r@p@xéﬂﬁl(lqyl @efr@%wué @Bgftqyfo At
6C) al koxy groups such asya @t hoxyet hoxy and
[

3 et hoxypr opoxy, hydroxy-substituted

whe?dﬂl Ké-ls( 2dibo) Bbﬂ@él}/ls gelectpd fivtcO, @S a'BldaﬁT(iRﬁb wherein R" is hydrogen or
rox opoxy, dro substitute

(- sg>a1 \ andQi mmoar(yb Skt ese il BelesaR 4L 6C)alkyl, beterocyclyl or
hetea(?cy%/lél -8%{5%11%‘? cha :?’tﬁ?‘%ﬁlg%%ﬁy ]k ofY g&bﬁ%ﬁﬁueﬁiﬁ?ﬁ%ﬁh%ﬁﬂbe the same or
diffetest] e8pdeed o fh@l'o%ellﬂy Wy e PI (@ FBTYMIK %’ha/rdr (QXQC)ambsy i tuted

am noné‘é 6C) al kyl'am no groups suc

3- anil mbeimgnir knisrpexsiyl lssorprvithin ey @x grogpioptippaliyehgars 1 or 2 oxo or

kyl am no- (2- 6C)al kyl am no groups such as
thio Oﬁ@)&?"&? %3 net hyl ami nopr opyl ani no and

hy @ Whefibadihdnt 8Fbon atoms in any (2-6C)alkylene chain within the Q° group are
-1 (1 - 6C3a|ky|]an1no (2-6C)al’kyl am no groups such as
opuana:llyrsepmﬂeéhv thee- iRsértion oy heapginantiargsoupt selected fgemy S, £, SO;,

N, N R %)?Rﬁﬁﬁ?@s (3R TR 958, KR,

or CH3 group a
CHSPH AT g O SR St

relnbefore such an optiona
or a?phbﬁﬂacémtﬁmﬂyﬂagepmmosraﬁs goltatenr proGhipg Gtd?enf. CH3 g roup

wi thi n the hereinbefore defined b ituents .
be Ip#us snecifiation therapneriqigrra Ga%}}aﬂe/ WélUé%wE |sgxﬁlgm/ham and

brarlgﬁchJ E)hdal\gfétaﬁ%kp%r%u]lﬁ]s E§ i)foltpg Prd: ?, Elpdu%frl hda &8

(3-88ybldaliil gﬂ)uby s&h(dsc@él))@lobyll cgﬂ@hmyl &)Mi);(eht-y&@)yalbk@dyl and
gr oup Inéﬂg}ﬁi nally substituted on a CH,

CH3
CYC@h@m ¢ eurlealky1- AL B LETopas Bich o8 éyqlwgepylmethyl

bst i t 0 es a
2ok MR SelsEbTuding e RERRBL HEl PRt &
a (lI-6C)al kyl am no-(I-6C)al kyl group, the termnal CH
group of the (I-6C)al kyl am no group may be further
substituted by, for exanple, a (I|-6C)al kyl sul phonyl
group or a (2-6C)al kanoyl group. For exanple, the Rl
group may be a heteroaryl group such as a thienyl
group that |s substltuted by a

T e 1 o I e

1. i
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5-[ -(2-nethyl sul phonyl et hyl ) am nonet hyl ] t hi en- 2-yl
group, and a (2-6C)al kanoyl -substituted heterocyclic
waresposush as a - (2-di net hyl am noacet yl ) pi per PAT/GB2005/002665

group or a 4-(2-dinethyl ammoacetyl)pirerazin-1-yl

group. A suitable pharmaceutically-acceptable salt of
2-cy@opSiAemyr cedloldx§lnahiing 2Lcyickohek flthgk g ver adferences to

aci d-addition salt of a conpound of the Fornula I, for
indivashzatplkyl gioupesugh a8 dpiopyl; asaspecifictiar ta sirpighlehin vession only,
et Q8 RS BB BT B N BRI e o
branéd-@%A R Son 8nl§ahl rébrefcbRRiidusllcyt 08Ik PEdUpSsuch as

which is sufficiently acidic, for exanple an alkali or
“cychipkatlyl reze specifle foethal S-gadmbesedtingienly. dal analagoay convention applies to

magnesi um sal t, or ni um.sal t a,s with an
othebigat s eiferpa LG R0 GngrifTdory Exdufand
a0 I i
-5y EBhYL- ADCRIKRY BRI B exdFI RIS, Bhoxy, propoxy, isopropoxy;

cyclgrapylace ayélomitylpx poyelopatloxyalytlobéxydoxy npdoprapyiethosy,
Formula | is, f%r xanpl e,. a %Itfrrredvvithinthe )
2-cyRiapRaRY IStoRH SYEloPBIYAPYL - alPRR Rt 4] captogentyethoxy;
i - -
oSERR;oihs SOCRIrdidyay ol aps o scislodol,
(1-2ChukyFanimslgeodps) for ekample xatipflanine, éyantie, poaylasine,

hem - hydrate, .a nono-hydrate, a. di-hydrate or

cycleprppylyaing: eycbusy|aninoe FyeieherKlagying, €y 19”1"1%&‘1“?5’6‘?3’?”%?8’

. . . al i 0t he
2oy FAPRBYRTBhinb IS cl Btk iflafito, 2% @Y Bt Hhfth b 0
cyclélsentylinBthiyagnifieaad d-{(1a6Caiiayl|dnddy irchudes die {8 6@ cydogbloyd fachino
of the invention., A pro-drug may be used to alter ttie,
erouphgad GG opehailet- (k) dky Tmng geunsdaks Fmle dimethylamino,

cietYARED g e AFPRIS B AR Fkye BoRiEncotlylamino,

N-cyeRheRylT¢-cthyttihafal-eydoprepyletetis i ds tethiyeantind AV \@Hcgtlopropylethyl)-
property-nodi fying group can be attached. Exanples of

N-mpﬂl(ﬂﬂaﬁmggnd Neotyclgeentilmatipd-Nemethylamisoest er deri vati ves

t hat. be, f or at a [ .

ar ip e WierseEifed byOph & Ra LR Baffhordd P bBibHula 1 deined
abovel BAVSARtSn BptichEly A8five/Girhddsic thats BiRirtheof Gfgtrdn@t adymmetric

carboxy group of an am no group in a conpound of the

carbpo ptegisathe inyention éichigdey in ithéeliniéensany sualy epiicadly activg efqaeemic form

.those conpounds of the. Farmula,l as,defined .
Whidh RSBy A aHTHAAE AURTD aaPe s TR ca g fms may be
carriel SuitAERal RS BRI rdMinid U adi ey VSR intthik BB for example by
body by way of cléavage of a pro-drug thereof. o
synthesifiroin ogligallytact vp stegmgtmatenais o1 byreselotioniela ragees form. Similarly,

onpounds of the Fornula | that. are produced b .

the SPYLABSy eI TR B e aheted PunE LT Ia A ory esmiques
refeﬁéc?toﬁ{e?émﬁ%g. in the human or ani mal body by way of

net abol i sm of a precursor conmpound, that is a conmpound _

of Itikeo boumieksiodd thatycelminacosypoithés ofcEdrimypladr dedimed dbove may exhibit

conpound or a net.abolical.l y- produced conpo . A .
the pheneRsnen QfHAARIEES &PW?@ é%‘tt%%mbwg‘? aﬁ%% hgterogyclic groups

.t G b F i : ISt d
1 br b 3x OB H; hstitB&R€ 1t Yo be understood
wnh%@%ﬁ%%dgﬁ n%rgﬁ%satﬁaﬁ% gerr%ntxas %e@%susuilt abl e foP © HRAEIStoo
that gbpradeat in@entiom ihclutidsan titg iafinition any swh thadmerie fdroy br a mixture
undesij rabl e pharmacol ogi cal activities and wthou
gL;rllerely to any

therepfdyhich pessepsey theabeyertrentignadsachyity prsl igmohtorRe/emis

one SFR i S um s T 2ud bl iRl By ERIITRR Breriples
by K. Wdder, et al. (Academ c Press, 1985); b) Design
of Pro-drugs, edited by H Bundgaard, (El sevier,
1985);c) A Textbook of Drug Design and Devel opnent,
edi ted by Krogsgaard-Larsen and H Bundgaard, Chapter
5 "Design and Application of Pro-drugs”, by H
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parent acid. Suitable pharmaceutically-acceptable
esters for carboxy include (I-6C) al kyl esters such as
waorbdsyosoiet hyl and tert-butyl, (I-6C)al koxynet RgI/GB2005/002665
esters such as met hoxynet hyB esters,
(1-6C)al kanoyl oxymet hyl esters such as
pi viak aybowndeasitod thesthe X -QB grivphaiy biyloc&sd ef sy available position on
3-8C) cycl oal kyl car bonyl oxy-(1-6C)al kyl esters such as
the phenylaweun §ink diss G110y irdeeajed afdle 2-position on the pyrimidine ring.

Con%éni%@b?&%?%ﬁl-gf&qgﬁﬁsﬁé%iﬁ e}flé etefe-trogﬁz%%s}]tiogson said phenyl group. More
conveni®Ri{Pthe 23008 ghoupridicRyel antd-3ypdsaidiydn @sd SichyPadup.
(I -6C)al koxycarbonyl oxy-(I-6C)al kyl esters such as
meltrie fyther bobs iageysiead it anydulistivesnt §1a) isarrbwsny o sbedd herpup may be
t . A.suitahl.e phar. ti - t abl a
locs G gF B FOLE DI R GBI0 SR AET B At Fessandte Q
grou ary ?feg’éﬂ(, S PPstitBentt Hay D% BN age GFUiffEreMt. (CoreRBNEP HiRere is a

ster or ‘ether ghereof. An in vivo cl eavabl e ester” or
singletsubstitoént @ndloeQogrisipof t he Fornmula | containing a

hydr.o ro is, for. exanple, a .
plhgtrl lﬁ@%ﬁ%‘% PR Qe PATTY i bt e Br P oot
. ar . . .
o3kl A AL Sl SN vl
o oy “?‘;:E‘”“Ki ?‘mﬁﬁp-‘:ﬁ%?;?‘“ge?efﬁf S oue aa T e
ydr oxy up include | gani sters su s

Con‘i’iﬂ%ﬂﬁdt(gke BP & REsfat (0%hg phosphorani dic cyclic

e e
that (When@ BN antoyhted mothp 2-msitionas the pyyhidilxenzplay be located at any

Pphenyl acetyl and substituted benzoyl and phepylacetyl
avalgibm}tlo@mms@g}epg&l){%;cew.b pRMenignlyfaete it sgg{yl{ grouﬁl. More

carpo P o | 4C) al kyl ] car banoyl ,
Con‘%glggﬁkﬁgng%%gés rff%e%g%r%b)é- car boxyacetyl groups.
Ex soqhisis velues forghesgonstic tadenalssefenret he alpheriydladethpbe seodut below.

benzoyl groupsincl ude am nonet hyl , N-al kyl amynonet hyl,
N, M- siitableyvakire fon st onpl of tho i HasPimsdRetM(Y and Q7) when it1s aryl or for

the UPRORENARTY TS 15 xrmlerpiensigrnaply, prfersbly phenyl
phay smeBletvata) foy amcarifall € elrbers (QBr ot agl @hovpm it Br a

hydr ox roup include a-acyl oxyal 'k]%('l groups such as
(3-8§gce4clm ehigr then@-§7)ovdlentkyd eyer wighingr 60) gsoupAs.sfar exammie,

har maceut.i cgl | v accept ahl 0= g f
exlpRgPRar o Rl PeR St IOl HaPlitg bR E gl o
cycl8¥@{Ring.a saitabiB vilu¥ Porcdn§dva bf thea@ dfouph e0E @§° anfl@®) when it is
exanpl e an am de fornmed with an am ne such as anmoni a,
(3-3&)qycloalBeaylkorifantiba é3-8Godycloslkenyltgroumivitbin aa'Q’ group is, for example,

I -(1-4C) al kyl am ne. such as_di nmet hyl am n

eyl PR S REE NS RIS F T YOG G OF p Tooctenyl

(| -4 &Gigblevayudfr 46 @lekdfltﬁén@egrwft89§qz to Q° and Q°) when it is

2- et hoxyet hyl am e, a phenyl- (I-4C) al kyl am ne such as
hetetnylydr fion the hetarbagyligrampavittds asQC prasy igylfgéxample, anaromatic

ester thereof. .Sui t abl rmaceuti.cal |l y-acceptable,. .
5- oy RS GROROEGHURA b SD-POTREEA DIoOF e fop JLbapSadive ring

' |y edrO hitfosBT R Esul fMur! for ¥k MBIE k&Y 3Ly, thienyl,
heteg(%]t(ggg e?c?({/d;#%e& {her elolf%?é Suitapie HApIE K5 Boubiyl, thieny
oxazuihdr ivaxenolyil dalifarobt gepazabil ¢hmadlgk ssothiezn] dnoxadiazol ygrtbiagiazolyl,
. include, for exanple an _amde forned with )

triazofyl; t@@z&lﬂamﬂyi@ryaﬁ%méu@ﬁméma Paaa@trpﬁ’, L. }ewtgeAgnyl, benzofuranyl,

phenyl acetyl and substituted benzoyl and phenyl acetyl

groups. Exanples of ring substituents on the

phenyl acetyl and benzoyl groups include am nonethyl,

N-al kyl am nonet hyl, N, -dial kyl am nonet hyl,

nor phol i nonet hyl , pi perazin-1-yl nmet hyl and

4- (1-4C) al kyl pi perazin- 1-ylnmethyl. The in vivo

effects of a conmpound of the Formula | may be exerted

in part by one or nore nmetabolites that are formed

- Y - .
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i V-(1-6C)al kyl sul phanoyl , ,
-di-[ (I -6C)al kyl ] sul phanoyl
wOhke®@psdikanesul phonyl am no and PCT/GB2005/002665
-(1-60) al kyl - (I -6C)al kanesu#phonyl am no, or froma
group of the fornmula : Q@ - X2 - wherein X2 is a
indolyl] Bzothngll, bendoxasstlle béetinidagstyOberSotBa2, 018 daN(RD ) |
CO, CH(ORS5), QON(R3), N(R5)CO N(R5) CON(R5), SCOZN(R5) L
benzaqfisyanyh quDOhREFoqui Ty RGyiRazay NArREPEplFE) Linnghaybernaghthyridinyl.
';’ yAp Q’u?l{aggagla%rkfgf Ln}?@eggﬁ%%/ ‘g’%&%ﬁ(@z o 65 %hd Qb) when it is heterocyclyl
or fdr?eh@@t@m@*&ﬁ'glﬁddp With® Q) @’ kydup i6,FoBERBiys1E,QhdeeMPatic saturated or

(3-8C) cycl oal kenyl - (I -6C)al kyl, heteroaryl,
partially eatoreteg 3 {0 l(b@y@quryd ,mqm@@dig@y bioyphcbﬁng with up to five heteroatoms

seleqlfd BeFegth ity Sy ErstnBie Pimicorsgprtygrabydrofuranyl

tetraly@eByh{1Nbxepan R tebtilydrbthiefdt 1aPdibRstalriy dRsiBiefiylon each
said CH,~ CH2 or CH3 group ohe or nore hal ogeno or

tetrahyd@Diepykaryl slubdidxotesrabydrathitpyranyl, sedsitinyl paynrolisg], pytrelidinyl,

o R 9 TR A B R o i
1,1-8iox SR y¥-3 ULBRZINA,  pipdridBis) alomdpgperidi M iperazinyl, homopiperazinyl,
(I-6C)al’kyl am no, di-[(|-6C) al kyl']'am no,

2-azgbic gl X Gihygpizl, goimptlidinyd; ¢lirod@) ) Isg¢twambaytpindplinyl, isoindolinyl,
dlhyl('i%/)jg'léaljélp’{( gﬁ%@%%@iﬁg é@g&%ﬁ@;ﬁ@% ?elt%(a%r})&)(l)lpyﬁnﬁdinyl, preferably
et Rt G Akl e A Y PR,

morphdliy ipigetidit§C)pabdcydihyly mddlinyl or isoindolinyl. A suitable value for such a

V,N iV -tri-[(l- | Kyl [
groq%y\yil}(ip}’_l Ih@)r%}l %‘,Q[é)%p ﬁg% %/ub]stlijtglgrlltg ?s’, for example, 2-oxopyrrolidinyl,

e
4-oxfor RMAdihydeepypidindyl, 12 dioaopytaidingX 2,5-QioroeniianolXBnylor a

direct bond or is selected fromQ, S, SO SO, N(R6),
2,6-¢ioxopipgradidyl. CON(R6), N(R6) CO, N(R6) CON(R6), SC2N(R6),

N S ) '
e B R SRAT AN
hetefdayylmethy6 Q) ldtdewhryletidyl 8hd 83hetepedridptopyl. The invention comprises

(3-8C) cycl oal kyl - (1 -6C) al kyl, (3-8C)cycl oal kenyl,
corrgspondifg yeifabig wadwss for (Q"-gyoyns| whyan, fosexappler tather than a

nete B GO P i PAICKE Bl pOatio
(3-86&38@@&{5%’10%& LéO)alkyl S Kekaredehyeal loenakyl gisﬁlefsgmht. or

heterocyc roup within a substityent on Rl o
opSudakie Vylupekor gny of the R’ grogphiEt ito Rent ot fopmpdensigagupsavithin a

a the. sane or.differe elected fram hal ogeno cpi b
Q" PR PoRiphn KGR BRI E SHyRRG TOERTRGS erows witin @
incl&frboxy, carbanmoyl, ureido, (I-8C)alkyl,

(2-8C) al kenyl, (2-8C) al kynyl,
for Haloge®) al koxy, ( 2- 6C) al kenyfloxy, chlorogBoaikandibdy ,
| - kylthio, (I-6C) alkylsulghinyl, , .
f“é_rgfgg}%{ ‘kyl sul phonyl , (I Eél‘é{h?g]ylr#ﬂ@l isopropyl, ert-butyl,
di -[(I-6Q)al kyl]am no, (I cR{IRkHBYIAERANYclohexylmethyl and

(2-6C)al kanoyl, (2-6C)al kanoyl oxy,

JV- (1 -6C) al kyl car banoyl , 2-cyclopropylethyl;

IV, iV-di-[(l-6C)al kyl]carbanmpyl, (2-6C).al kanpyl am no,
for @\ﬁq)ﬁlkelé}jlg| kyl - (2- 6C) al kah8yh X%QPW%?HQ’ Ay R0 B 28

( likyl ureido, '-(I- [ j 9_unvl-

for W‘??@% “[(1-6C) al kyl ] u?‘g%@}é’@b%%ﬂ%d but-2-ynyl;

Wdi-[(l-6C) al kyl Jureido,

AV iV -tri-[(1-6C)al kyl ]Jureido,

i V-(I-6C)al kyl sul phanoyl ,

i VAV-di -[ (1 -60C) al kyl ] sul phanoyl ,

(1-6C)al kanesul phonyl am no and

I V-(1-6C)al kyl - (I -6C)al kanesul phonyl am no, or froma
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and wherein adjacent carbon atons in any
(2-6C)al kyl ene chain within a RL substituent are
wopbiemnasdify separated by the insertion into thectieBE2mm5/002665
of a group selected from Q1sS, SO, SO, N(R10), CO
CH( OR10), CON(R10), N(R10)CO, N(R10)CON(R10),
for (5@21'%1&)@5), N(R10) S@2,  CH=gttharg, eoxyhpioposy, Rbprdpoxy and butoxy;
hydrogen or (l-8C)alkyl; R2 is hydrogen or
f0r(%16@@)<alyl%}’ qis 0, 1, 2V1n$10€§}’allda eH:R3 group,

be the sane or | - Al kyl or
for (g%éﬁgbﬁn%? *¥he formula ;- y?m%and i—ﬁroﬁ)%n;?éz}?‘s g
for (QUGC@&H( Jagpd or is sel ect eﬁheﬁlrynmo@tﬂw@nbl@ﬁagbopymgr ein
I s hydrogen or (l1-8C)alkyl, and R11 is

for (mcbgikmbulphm@b) al kyl , hydmetbylsglphity) andsthylsulphinyl;

ror (SO B B £ £ Y mEUG RS R o

fi g'é’d 51;( Bfaifd:kyl 1 am no- (1 - e dvbo,th lammo ropylamino,
Or( 8 Ikanoyl am no- (I -60C) g?hgyl r |sy 0, p p% each
R4 group, which may be thmoptapﬂamnnqjalfdftenﬁmnnq,

fordp,, Gréqeﬂ(ﬁgom hal og:nmonot rifl ugr OHEt5¥§5‘¥]‘?'B§ﬁr]’our2: ggo

(1-8C) aI kyl, (2 8Q) al kenYNaetl(y:f %b and dusopropylarmno,
(I-6C)a|koxy (I-6C)al kyl thiag, )a kyl sul phi nyl”,

for ({HoMD&kakyeptteull: r honyl , (| mﬁ(h))aydraylbmyl thoxycarbonyl, propoxycarbonyl

di-[(lI-6C)al kyl ] am'no, (1- | kox nyl ,
i V- (I -6C)al kyl car banoy! , and e utox%ar%onﬁ

al kyl ] car

for - BCMIIERBIRAYS . V2! 6 Arhants T SamEe M (R oapgy) nd

(2-6C) al kanoyl am no, iV - MprG@ledrkqthwlel do,

ViV -di- 6C) al kyl Jurei do, jV-(Il-6C).alkyl yreido,
for Zﬁl’,v-qiile(l-éﬁl)a[lgllce@ﬁ)a}qyﬁ] L?@#{%rélm%x}cérbﬁm?ﬁ)fl N yhlnyﬁcl) al ky

I ido, iV-(l-6C) alkyl gﬁﬁg

? {J/r Z: ) F(' ' 6C)( al kyl) ]asu?/piS]am) amoyl and N,N-diethylcarbamoyl;
for (Ql Qkalhds&nesul phony! am ngeeggpropionyl and isobutyryl;
-6C) al kyl - (I - 6C)al kanesul phonyl amno; X1 is

for @eﬁ eltke@pﬁ%'m N( R13) CO, CONRY3Nd PRIaBI@ony R13)

for (%%%})%k %%‘% g(l\l)( RT(S;ﬂ g%%aﬁ‘g}@fﬁfﬁ“ﬁﬁ(%s) o,

for M‘OF—G aﬂk ?alﬂtﬁﬂfy%ﬁlﬁooN-Iﬁéthﬁl@éihMo ;and Nmibhylsopionamido;
2-8C)al kenyl, (2-8C) al kynyl,
for (ﬁeﬁCB @o}aarm@@) al kyl, hydaesyhmid @@%acmglanndo and crotonamido;

for @&ﬁgﬁl&l&;@ﬁ@%&%w&ﬂ oj@%:l%‘a%g)%%%@?ldg %{f‘ JVk ﬁﬁéthylcrotonamldo
for (@%’C@%ﬁﬂé}[ﬁxﬁiﬁbno (I-6Q)al gﬂd)plolanndo

) al kyl ] am no- (I - alkly
for N—I(l-@C)@lkjdy(BtGﬁ)@lkynO}@@))mp k¥tmethylpropiolamido;

for]? |-(1 @)& lwi}/.]l é@{ogﬂloﬂzl (I - 6&) al%lureldo and N’ -ethylureido;

65) gl feanaxipabiae: (| - 6CNaNqah thylureido and N’-methyl-N"-ethylureid
for]([ZN @5% :6% YR o kanoyl'am no- (1-6Q) al kyl , >

for NJ( 1 6C))aikklovegdm rbon y l ami n oN(metﬁyl)laehd@and N—ethylureldo

for ]}I s()l 461[86@3%&)“ e 80( l( | 6&&? q% éy hylureido, N-methyl-N"-ethylureido and

1V o-di-[(1-6C)al kyl Jupel t%q ](gl_m@tg,ﬁkéw(l) iV,
-1 (- GC)aIkyI]ureldo(I O alkyl] 1V ,
for N,N' ,IN "=di{[ (1~ 6Caidykintdido: ei doAN(N" M@)ﬂﬂldtlggl'lureldo

(1-6C)al kanesul phonyl am no- (|

-6C) a kyl .
-(1-60C) al kyl - (I -6C) aI kane&m(%ﬂdﬁwa#w@%rw@é)aaﬂky| ,

or QL is aryl, aryI vk lkyI
(3-8C) cycl oal kyl - 6C) al W&K%“V jg. ) CyC F nyI

(3-80) cycl oal kenyl (1-60 al kyl, heteroaryl

het eroaryl - (1 -6C)al kyl, heter ocycl yl or

het erocycl yl - (1-6C)al kyl , and wherein any CH CH2 or
CH3 group within the QL group optionally bears on each
said CH, CH2 or CH3 group one or nore hal ogeno or
(1-80 al kyI subst ituents and/or a subst ) t uent sel ect ed

e
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(2-6C) al kenyl oxy, (2-6C)al kynyl oxy, (I|-6C) alkylthio,
(1-6C)al kyl sul phinyl, (I-6C)al kyl sul phonyl,
wOhke@@psdikyl am no, di-[(l-6C) al kyl] am no, PCT/GB2005/002665

(1-60C) al koxycar bonyl, (2-6Gpal kanoyl,
(2-60C) al kanoyl oxy, -(I-6C)al kyl car banoyl ,

for N—(N6@Dalk)(lbul Wyl ] car bamnéthyl(sﬂpﬁﬁhayllaan oyétaplsiiphamoyl;

| -6C) al 2-6C) al kanoyl am no,
forN N( i-[6p Dallyyllw hawoyk v Wx -dignethylpulplgraeyy | ] ur ei do,

6C d V \VA I
for (.ll \éé)al e) ﬁi[pﬁﬁ %Ir | kyl i url'&etéa esu{;fhog@%ﬂ(y%’ %egjuq?/l?dnylannno
for N- M-BM;ZQ %I(ﬁlﬁﬁk%&uiphwlmﬂﬁoyl ,N-methylmethanesulphonylammo and

anesul phonyl'am no and
-(1-60) al kyl - (1-6C)al kaneyunghmlnmaamumhonﬂmmmm a

ror kiR CRHIONT] C sa oot cEMprBRI A RORS) 2 didpey.

R15 is hydrogen or (I-8C) alckMroetd, Blﬂﬂl!l&oethyl 2,2 2-trifluoroethyl,
hal ogeno- (1 -6C) al kyl , hydroxy- (1 -6C)al

(1-6C) al koxy-(1-6C aI kyl , 3-¢11aaruprqp}4,6155tldbmpropyl 3,3-difluoropropyl
arri no- (I -6C)al kyl 6C) al %‘Sm rﬁoé? %;(Lal kyl or
i-[(l- 6C)a|ky|]amno(| rein any

for t@ﬁl'(ﬁ(é/ 6 ¥lkyBr oup wi thi nh}‘d?@xﬂetﬂﬂ‘)%y%kyﬁﬂﬁ' l)l‘lydroxyethyl and

or 2 oxo or thioxo substituents, and wh
adj acent carbon atoms in Mydl(ozy@tﬁpyll kyI ene chal n

wi t hin roup are optiona epar at ed t.he

for et pIbRCINRYY he- cha n BETID G e B aprcaptosthy!
S, SO S, N(R16), N(R16) £ (R16) CON(R16)
CO CH(OR16), N(R16) Sz, SOZN%}@KE i CH and CC

for (M622)alkoxR{B-6C3alkyldr ogen ome(Hoxﬁlﬁ)amlykpth;oxymeIa‘nyl 1-methoxyethyl,
phar maceuti cal | y- accept abI e salt, I vate or sro drug

t hereof. Particul ar novel “@éfﬁl'p‘f?i‘t}’ﬁ@é’ é}ret ettt ant i on

i ncl ude, for exanple, pyrg (gé,g f.vatives of the
Formula I, or pharmaceuti ca tabl e salts,

for (3@alkgBhior (1B alltyligs t hemeﬂlfylthidﬂ&itlﬁjlmthymh@ﬁ&hyl
ot herw se stated, each of

and QL has any of the rrea%mf‘é]éﬂﬁ’é‘?qﬂi*ﬁédi ﬁ@ﬁfé’ﬂtﬁ%ﬂtﬂ é“‘br
i n paragraphs (a) to (rr) (a) pis 1, 2
or 3, and each Rl group, #gtﬁl&%ﬁgﬁeﬂt he sane or
for (dle‘d)@n@nh 3}111@1@?—6@9‘&1@}:1 fr ﬂmﬂypslqummmemm %Iwmmyﬂmémyl
cyano, roxy, nercapto, am no, carboxy, carb 1y
ur ei do, (| 80 al kyl, (2- SQWtMWPhlnYIEﬂUIC)laIFlR‘W&W phinylethyl and

I6CIk,26CIk Lkynyl oxy.,
( ecg; ky! B 510 )a[(Fn%é)e)%I{IQS‘III%hISr%%PYYny i

1 AALRBThLKyE (| mERyahkhos hylsulphonylmethyl
oo it Gombin e shtapebmm oo
(2- 6(:) al kan oyl ami no, 2- methylsulphonylethyl 1-methy1su1phonylethyl and
Lr-(1-6C) al kyl - (2- 6C)a| kano
(3-60) al kenoyl anmino, - géeéﬁﬂlwq&e@ygﬁfwlkenoyl am no,
for &yﬁn&@ ﬂﬁly' ani no, (I Sfahdhkitlyt, 03cyakddthyly NYArREihyPand
LT-(I'-6C yl sul phanoyl ,
iV,iV-di-[(]-6C)al kyl] suI Plezampkorils- 6C) al kanesul phonyl

anm ng V- (1-6C)al kyl - I - 6C) al. kanesul phonyl al

for 36‘?1“??(6%?33‘1 Youp of the fo 031 I é‘éf‘ %Xﬁﬂe‘?@nﬁ‘%gy]s
a direct bond or is selec} %gmlfl };p 1- %dﬂg@i al%-ammopropyl
wherein R5 is hydrogen or (I-

for @r6Q)alldylaiGhed( kpC)alkd: 8C) cmethytﬂnkmbmethyl ethylammomethyl

(3-80C) cycl oal kyl - (1 -6C)al kyl, hetero
heteroaryl - (I - 6C) al kyl , h&wt I&ﬁg t%éfil 2-methylaminoethyl,

het erocycl yl - (1 -6C) al kyI _
(1-3C) al kyl enedi oxy, and r\%\%[epg@#)ﬂg%thﬂ qnd 3 methglamlnopropyl
group within a RL substituent opti onaIIy bears on each
said CH, CH2 or CH3 group one or nore hal ogeno or
(1-8C)al kyl substituents and/or a substituent sel ected
from hydroxy, mercapto, am no, cyano, carboxy,

car banmoyl , ureido, (l-6C)alkoxy, (I-6C)alkylthio,

(1-6C) al kyl sul phinyl, (I-6C)alkyl sul phonyl,



10

15

20

25

30

(b) pis 1 or 2, and each R1L group, which nmay be the
sane or different, is selected from hal ogeno,

wonrbdsloosmsnet hyl , cyano, hydroxy, am no, car boRgT/GB2005/002665
car banoyl, ureido, (I-8C)allkyl, (2-8C)alkenyl,
(2-8QC) al kynyl, (I-6C) al koxy, (I-6C) alkylam no,

for dli[¢1- GC)aﬂ@)l}ahﬁﬂé - ReTRokyl{ | digderial kmnpartiybriidthylaminomethyl,

(2-6C) al kanoyl am no and - (1 6C) al kyl -
(2- 6C) al kanoyl ami no, and ethilamygoetyyl, Zedimeghylgpinoethyl and

group within a RL substit nt |.dpears on each
said CH CH2 or CH3 group%l?1 %tﬁglahjg&ﬁ) +l%§'geno or.
for (Ql6d§Q)<aqhéwAmﬁluk($16ct)alkw s aReisidoethyh prigioiemtidsabagt ed

from hydroxy, amno, cyano, carboxy, carbanoyl,
ureido, (I-6C)alkoxy, (I -&@yettmidogiyhand 1-acetamidoethyl;

forlﬂ}(]( k&%ﬁ?ﬁ%@ﬁgﬂkﬂ ?}@%ﬂnngl(l 68))gﬁ(kloxycar bonyl ,

iV, iV-di-[(l]-6C)alkyl ] car hangulla¢tafifdosi oyl am no
and N-(1 -6C) al kyl - (2-6C)al kanoyl am no; c’) pis 1 or
2, and each Rl group, whi Nhnmylpmpi(oﬂwﬁémhyﬂn
different, is selected fr chlo
trifluoronmethyl, cyano, %fy ylé?ﬁtﬂaldog%]m&%

car banmoyl , urei do met hyl 1_ ﬁilﬁé‘thylawt&lﬁﬁdo)etl‘{ylnw

allyl, ethynyl, 2-propynyl, nethoxy, ethoxy, propoxy,
for (il 66 alzpryoarbomgtamih@i- ﬁ6)a1]e5ﬂhy| ammahoxycapphydamimmmethyl,

di met hyl am no, diethylanmn car bongyl,

et hoxycar bonyl , acet ani do®t EB’FWH%&H met

N- et hyl acet am' do, N-met hylonapt QfHEh?Hm] thvl and
hydr oxynet hyl , 1-hydroxyet hﬂ? ° nometiytan
1- hydr oxy- | - net hyI et hyl, 2—1ﬂre;bb7qxgabbﬁ&lhnun2>efhyljr oXy-

1- et hyl et hyl , h droxyprppy :
for (1ot ooy kylet - megivyidamy ol R ynsshupidorethyl
am nonet hyl, 1-am noethyl, hyl
2- am noet hyI , 2-amno-| - mat(%I @mtﬁ‘ghjymgéabm)é H;%r opyl ,
for N5 MAdiA@t o) alklyInetidyH@10aYhlkyl2- am N;N2-disiethylyreidpynkethyl,
nmet hyl am nonet hyl , 1-net rr%/l am noet hgy 1- et hy I am no-
1-net hyl et hyl, 2-nethyl a MeNh‘Q}me lneidp)eth
2. ot iyl ari Ho- 1 1 - i met hyt SV B%et%%?ﬁl?ogeﬂl# -
for NA(TBCHkyAnRId0-(1- @@ml@m dON&hétMylureld(ﬁﬁ&hﬁnEidN&hé’thylureldo)ethyl and

1-acetam do- 1-nethylethyl, 2-acetam doethyl,
2- acet am do- | - net hyl et hyl 1-&= Iﬁ@bﬂéfﬁl@ﬁﬁtﬁlﬁbyl

for S EE ARy TR R My Aoy,

first RL group is selecteg qumlﬂ%ﬂfypﬁﬁdoﬁmymgmd
carboxy, carbanoyl, nethylam no, am no,

di met hyl ami no, di et hyl ani hél,\’,NredlmQﬂvﬁ’a@E@W}’,l;

et e S G —

hydroxynet hyl, 1-hydroxyephyln N tnmethylure1do)ethy1 and
1- hydroxy- 1-met hyl ethyl , ami nomet hyl, "1-am noet hyl,

1-am no- 1-nethylethyl, nbiNWN d‘fr‘rtmmyiwl,do)ethyl

for (i;@%]%l an 8&}/ Qﬁ[@ éé@ﬁﬁ%@{n h;%l%%rﬁ%tsﬂﬁlony@ﬁmnomethyl,

1-acet am do-| - met hyl et hyl 5_ (ﬁgﬁilaﬁ&ggﬁghﬂ%ﬁ{o)&gﬁ%q R1

group is selected fromfluoro
trifluoronethyl, cyano h}/{ﬂmebhymesuhﬂm;ddamfatd)gthyl; and

ropyl ,.. vi nyl nyl , nyl, methoxy,
for]@fhééwkﬂr(érﬁg&l g q lflcg?ﬁ(&yl s1or 2 anda

first RL group is sel ecte @%Jy}gdlh a%ﬂ&}i

acet am do, propi onam do, R’\%éﬁ I acgt a%loglgf éthyl

i V- et hyl pr opi onami do, hydroxynethyl 1- hydr oxyet hyl
and 1-hydroxy-1-nethylethyl, and the optional second
R1 group is selected fromfluoro, chloro,
trifluoronethyl, cyano, hydroxy, nethyl, ethyl,

met hoxy and ethoxy; (f) pis 1 and the RL group is
Iocated at the 3 or 4 p03|t|on on the phenyl group

s o o e .
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-(I-60) al kyl - (2-6C)al kanoylarnino; (p) r is O or r is

1 or 2 and each R4 group, which may be the sane or
wdaizbdemosns, is selected fromfluoro, chloro, PCT/GB2005/002665

trifluoronmethyl, cyano, hydsoxy, amino, nethyl,

met hoxy, nethylam no and dinmethylamno;(q) r is O or r

is 1 and the R4 group is QQNQﬁétﬁyﬂrrfeltmmédlplm"r@Ianﬁﬁb)@ﬂ@l and

trifluoronmethyl, hydroxy, am no, nethyl, neth

mat hyl ani no and di net hyI ailn(Ngnetpyl)nqthq@s@phgny}amlgo)gthyl

o A e ElafleddPs RaC iR S Bn PSP,
metl@l&féﬁidx&oé’th I(de}ledlbﬁy Xsc%o;@&@é%di&;y'c@@ﬂiyﬁieéﬁ)xy B8d the oxygen atoms

position;” (u) the X group is located at the
therebfposiintyi afgcetajngpositionsel ect ed from N( R13) CO,

N Lo oAy SkGErRS ot QN IRE B PR B R 0ffls formula QX

and %Pé}%{ﬂ&)é@%? OI?TI §CO (Tt’\%gﬁﬂhr%'g&ﬁ &G ﬂ%el)‘dékbl\cl)(n( R@%lsnﬁot'(tﬁe oyﬁygen atom, of

the OICER’}) BOOQRL®)P A hidk( mﬁmm)cmama)d tha @M{/@n atom is attached to
the éi;‘” LoD kot gx“agggg %@iw%eé’é@” £k Bhent bears a group

of sel ect e?(from Cco N}—%q N( l\/b) H’I&V&%m)ﬁ’slsthecarbon atom,

not kiGN AIEOFHROC(RDHEDARiNE gamgp WiHED G-tk the {CHYgroup and the
is sel ect ed from NHCO, NHCONH and NHCOCH2O, (aa) X1 is
oxyges aiem aylinkedrip figcdd) SIQERE) CO, CONH, CON(Me), NHCONH and

(i, e helBperors 3RLcea b yai iy M| g it

Q? substffaant hw)be(dbtlbﬁallyl sef@hrtdbylthe ﬁ]ﬁerﬂﬁ‘x) adtls eeydhain of a group such as O,
1}% gC) al kyn hal ogeno- (1 -6C) a
CoO -=(q\,/ é@) eHapple, npgrtion @n Q atg@ igfadhe alkylene chain within a

4 méil}l %@ﬁ:@%{ i éw?cl)i% %y@a e 43 (()?ﬁ ﬂ{)&é}vkﬁhﬁ gy)ethoxy group, for

alple] fnkerfi6n @féﬂdzba%‘fb td tHeEHAN¢l ch ithin a 2-hydroxveth
ex F 5O Al Kyt hi o-( g%t Al Kyl l@} ain within a 2-hydroxyethoxy group

g1ve§ ris§ ©) aﬂ-}hydmbflpmr%ymyIQXy g@))qaam@ ffor example insertion of a CONH group

imops i) Bhiy VAR sy RRRY 28 givep g g for example, &

2- (2%é!ﬂm£>lvac c}wth xy Softp) cycl oal kyl ,
(3-8C)cycl oal kyl - (1 -6C)al kyl, heteroaryl,
haWhmagdef(ﬂedG@@mboﬁcbre mw(éﬁ[&l;lqung group within a Q substituent

optigfaly R P it G B G o e el S ety

subs}@e%tsctﬁer%uﬁibl hAloRER S8 -ST)allyT SibBAueRIYISsehf on each said CH

8C)al kyl substituents and/or a substituent selected
group; therdare saitaply hot aeuclcmsmmerctapmy oncactbsaid (JH, group and there are

suit%ﬁ g%t i Ao Bt et e) Sraleil P Bhamype,
% Méfﬁ{@d rel e‘f&él rt @I@l H+ %(@H‘grb uﬁl\)mthm a Q? substituent

oxyca
opt1omé1/}ydjem[s(dn dﬁﬂ) %&YJH &H{m lﬁ’dj@l grm@?a ﬁfﬁsﬁtdeatmydeﬁnbah beraintiefore,
J L,- 6C) al kyl (26 alkanoylamn d wherejn an
sult%hley& spbstigientsysolfarnedinclufe der Sumple, élefgw&fféﬁé%wp@ (?'8Calkyl

r .
sroffs3h #H A1 HEHBCAR) WAL 2o §BhT, fyardPhuidined
(1- @élﬁ@iyegioﬁpmh ab Qgﬁ'ﬂmxyplfo 6iwmmydr¢kyproy@@o

droxy, amno, (l-8C)alkyl, (2-8C)al keny
(1- alh@syawbywwed ((ltﬁCéé}caMkss@yps wCh%)?dPWPWWYe’mG
-etﬂoxy[l)&lfo()s(? @ﬁ%@g}*ﬁﬁ %Emﬁ&%(?)eagl% gig/%n(g&ps slagh Lé)g Mtﬁ)
sel ected from O and N(R15), wherein R15 is hydrogen or
(1-8C al kyl, and R14 is hydroxy-(I-6C)al kyl,
(1-6C)al koxy-(1-6C)al kyl, cyano-(I|-6C) al kyl,
am no- (I -6C)al kyl, (I-6C)al kyl am no-(I-6C)al kyl or
di-[(I-6C)al kyl ]am no-(Il-6C)al kyl, and wherei n any
het erocyclyl group within the QL group optionally

T N IR -
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am no- (I -6C)al kyl, (I-6C)al kyl am no-(I-6C)al kyl,
di-[(1-6C)al kyl]am no- (I -6C)al kyl,

wOhe@@psdikyl t hi o- (I - 6C) al kyl PCT/GB2005/002665
(1-60C) al kyl sul phinyl -(1l-6C)al kyl ,
(1-6C)al kyl sul phonyl -(1-6C)al kyl or

2-hyldZox8Hi ok ngdioxyisubstithted @-GCBz)lkylamianD 6G)alioxl groups such as
aryl-(I- 6C al kyl, (3-8C)cycl oal ky

2-hydgoxyed-mpdy ]’(19]])1‘.0?1))&)6 @y@qomwsubqﬁ@;tgd iak(}16C)alkyl]amino-(2-6C)alkoxy

groq%é%i«;ﬁﬁ%;y et pyrO SRR B stimtedorp or
ecCyHau@mﬁmhb igfoulpd SuéBlastB-Biafh PP hi@oR y[ﬁys?ﬁ@@hfo RYdreRYE Bubstituted

sal CH3 group one or nore ogeno or
(1- GCDQBMMHMZ-@DBBWWTUEQE@UQS\ gilabras 2-lyshexy-3-methylainepropglamino

and [y Psbitantted Eicboe TR GRE Sy SR ERes segh

3- mﬁ{atﬁﬁ/yannnélz-rﬁ@&dylpydpsr}&nnwonyI (1-6C)al kyl am no,
( O al’kyl Tam™no, (I|-6C)al koxycarbonyl,
L/ -It(lls flﬁﬂf)eatd( e wadebsoasd/that when, as defined hereinbefore, any CH, CH, or CH3

al kyl ].ca 0oyl ai no and
oD (G RS o b A B e S e Gt Ty &
substitient ad GHREY ﬁé’&irﬁ@f&é’ lsuckh &t @ﬁStﬁﬁ‘{aYéub@ﬁtuQﬁttrﬁﬁ Zﬁﬂeélént on a CH, CH,
group wthin the QlLgroup opti onal bears T,
or C&I;kgd)ug withinshe hdrembefmwddﬁmed hui)ssaxmtscthatdné}fbﬂmasent on an aryl,
sel dfro an en trlafluoromat

hete $etegmy pbsgaegF K r ex ¥§C)fefl Q embpﬁtuent
1ncllgr?e ?Paﬂlég/ﬂ%ﬁhro?f}}l %&%%gﬁ‘?@( rbgﬁn%uge@g%%% gﬂ%@ﬂlﬁ@ gl%‘%ﬂ the (1 8C)alkyl

group mayde eptiahélly\klﬁjsmute@% a €Ha Gl roe €XH3pvoup ﬂmerelnsby one of the
selected from O and N(R1 wherein R15 is hydrogen or

hereer;b_e@@ definad sugﬂguqa&gthp@ﬁpfy &g g3ample g€she Qy$ubst1tuer%: includes a

hete%arﬁ%ﬂﬂ‘tg@ﬂs lkbsﬁgtﬁ K% és)raﬁm%?e Q(l %ﬁ)ﬁ%@ﬂnfuko 1- 6C)a1kyl group, the

termfhal [(H; S6)@bikiie IBBCMR}(lmnﬁﬁ) g&btk;yinay be flfrthemslﬁ)sgﬂm{m!? ffor example,
the formula : - %V\hereln X8 is a direct bond o
a (1i6§€)alkylselpbenyl gtsmp@r acDosnalkaox groupwier exampta, the Q substituent may

clyl or
be s B8ty Sich Ae iy el i e SRS 8 eal s 1 or 2
N—(Zsﬂﬁﬂiylshgﬂhﬂhﬁeth hfhofRyhy erdupeustiamat Be Qfi subaitadtt is, for example, a
sel ected from hal ogeno, hydroxy, (I-8C)alkyl and

5-[N-(2- @@lwlsuh)hynylathml)mmmethyé}ﬂyemr& eepe [Rprthes Sergxample, if a Q°

subsltwllegxwcgq%%%?tgécﬁ?@ylo%%{q? A l%g p? Ug&yéﬁf(%pmo 1nyPgroup that is
subsSMEtEDSY 2 (ﬁm@@h aidm/{here!ok bP, @bﬂé)@i@le (al (2660)alkkidyl group, the terminal

cyano- (I -6C amno(l 6C) al kyl
CHjy( gro@Opiathk {(Z—éﬁ-ba};ganpy may [be further substituted by, for example, a

di- [ar6([é)%kgﬁ@]uﬁ# 8‘l ar% éinw%c h&(lfay substituent may be a

N—(%g%@ﬁ%?%ﬁ?ﬁﬁ%cﬁ% é)%g:k?lulg?r a 40(2 eyl @hivbacetyl)piperazin-1-yl

groyp3- 8C) cycl oal kyl - (1 -6C) al kyl , heteroaryl

et B HerE ObeaRR i (e A imFtsan Stbryloeians piinhe -X'-Q
grou?[%gg %H W LR of Bl h@fe%%f&@ta{n‘i’/'@ll | @Hp&aém £3uF ¥thin 2 Q°

or CH group 1, 2 or 3 hal ogeno or
groupl epfiChalljydarssarbesich said (s, GHgdraHagoup atsubstierent sedeobdd

here{l,nbggag S(a{ti%;(le@ %rrntp(lg}% 0 %/ anegleyéﬁ%a %P[%%X&I%%Ee %ggr%xysubsmuted

amn§+ @@%@%@dgggg% 1L£r|§? ?@ @@ JI‘)Ly car y?-,znh,ydroxypmpyl’ o

-[(1-6C)al kyl ] car banDyI (2-6C) al kanoyl am no and
N-( 1-6C) al kyl - (2-60C) al kanoyl am no, and wherein any
aryl, (3-8Ccycloal kyl, heteroaryl or heterocyclyl
group within the QL group optionally bears 1 or 2
substituents, which may be the sanme or different,
sel ected from hal ogeno, trifluoronethyl, cyano,
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group optionally bears 1 or 2 substituents, which may
be the sane or different, selected from hal ogeno,
wonrbdsloosmsnet hyl , hydroxy, am no, (I-8C)al kyl, PCr/GB2005/002665
C) al koxy, (I-6C)al kyl am no,20di -[(I-6C)al kyl]am no,
hydr oxy- (I - 6C) al kyl , am no- (I -6C)al kyl
- 6C}a‘ll@ﬁ)yadu|l§§‘titai€tlﬁﬁmﬁd (ﬁ@: IK)BU @ such as 1-amino-2-methoxyethyl,
-6C) al kyl ] am no- (I - aI kyl: (kk) i's
a (14 éC);QK})lami@q (1- )@H@kyul(snu@@) tqayaryl group such as a

5- [N(d% Wg&xﬂsu@@@fl@%ﬁ %%Sha/ﬁ a?xg%]ylk gPo%?p %rtcg/ a 2R§/q2)alkanoy1 -substituted

L
ety oot rotB e s

4- (Z@hmelhylaﬁuwapbnyl)prpytaz(ﬂ-I@Q@IupyI (3-8QC) cycl oal kyl
T AT 0 b
exanglg é’l‘ﬁ%ﬁ@ A RO s bf a% &P TR f&ir @x ¢ @ acid-addition

oup optionally bears each said CH
salt wyithap isorgartis bt ¢ngewit asldlsedt ajhydrcmhl(ma;i hy;dmbroam: rsulphunc

tnﬂlfqrg%%l%f:o%%g mlgzlc éqld (%?3?@%12]}? (sjq.lﬁ%}ﬁ Ipsolljlln ! h? t% Formula I
whlélh\}’ ?@)ﬁglelﬁﬁy ?é&gféj g{}kyﬂl}élgra% 185 & a*ﬂ&'ajhﬁé Em{al salt such as a calcium

anoyl, (2-6C)al kanoyl,
or maZnds{tina kMg 0o wh amitonivamsalt, or a salt with an organic base such as methylamine,
6C) al kyl - (2- 6C) al kanoyl am no,, and rein a )
dlmea}(axlprmlxes rgesthylaming Riperidingsmerphpline %frtﬂmgf @V%femt%ﬂ)mne A

o 4 A - R T LORAR R,
exarﬁlﬁlh eciaddofhehwhhinabehomarn of ddimal bodstdfigt adripiktiaskiyn of a compound of

am no, carbanDyI (I 8C) al kyl, (I1-6C)al koxy,
the Kqrmglg I kyI am no, di-[(l-6C) alkyl]am no,

h | )
B P A AR Y g e i
exarfiple] { lﬁycﬁé& ghdtyds] a&fﬂnﬁerﬁfat& @rabdothydiad, a di-hydrate or a tri-hydrate or an

heterocyclyl - (1 -6Calkyl; (11) Q1 is methyl, ethyl,
alterpatgwuanmyﬂpq:reofpent yl, am norret hyl, 2-ami noethyl,

rre?ﬁ] F%Iﬁp%% toﬁ ﬁ}ea}rq]\éen y be: aﬁ%g{"r %Pe% 1¥1¥he' form of a pro-drug, that is

a coﬁpﬁ@ﬁcﬂhﬁﬁ@b’?&&ﬁ Qll@wln in ﬂleﬁinliBH @mnﬁﬁii]lﬂoﬂ& to release a compound of the
nmet hyl am nopent yl ,

1nveet1¢1y| Amprordrg ey bezu@dm p]écmth@plnyﬂqal properties and/or the pharmacokinetic

propgrtgs:% %g%g‘%&ﬁ% é 1n§F$é$1%y§ ﬁ%%e%ﬂ ;Qf: formed when the compound of

the 1ﬁvéi‘lti33ﬁtcBMﬂaﬁﬁ‘arbﬁﬁﬁl§l¥ ?roug di“sﬁl@sftll't\Yén@fB WRiRh @@)Yéperty-modlfymg group can
di met hyl am nobuty di met hyl am nopentyl ,

be atﬂacxht:thyEaﬂnp]@ﬂef ml-drugs inp]gﬂhgn wne pleavtald ester derivatives that may be
3-.di et hyl am no ?ld dethﬁlamnob&%g la]and
formgd it ECRPPRRERBBERE PHAro8Y Stgipil 2 SRmRON gihS Fprmula Lan
in vigo E’{%Q&%l@&rﬁﬁﬁ'e deﬁVzﬁiv@E’ 813t Way b@Y&ﬂnféﬂea?EWcaer)(f LRIBRE ¥h amino group
cycl opentyl net hyl, cycl ohekxyl net hyl
in acmnpmhxelmfyhmﬁdsmyﬂal furyl, thi enyl oxazol yl,
i m dazol yl, thiazol oxadl t hi adi azol yl
py lA,cgg;]dlng'])X, ,tlpetﬁrme]% nverptmrvpﬁlété?ﬁ, oset qﬂnngpﬁseqtjﬁg? FormulaI as
et R e o PR A it syinee Sud Tt railable
withixy thie mludlany)lr amiday bod;t et wapyficledwagea nf/h pro-drug thereof. Accordingly, the

t et rahydr opyr an tetrahydrothlopyranyl pyrrolinyl,
presgyrmmry ign iRpludes }{hqggg@ppgy |o th}q Id'hﬁﬂre produced by organic
synt [cqggélns %X!a alsh ?ﬁcfh%oguzihsn ﬁif\f ;}h %ﬁ%dﬁl}%% 1}12121? ﬁﬁﬂlugﬁ 8¥knimal body by

2- azablcyclo[z 2. 1]hepty| i ndol i nyl, |50|ndoI|nyI

di hydropyri di nyl , tetrahydrofuranylnethyl,

t et rahydr opyranyl net hyl , tetrahydrothi opyranyl net hyl ,

pyrrolinyl methyl, pyrrolidinylmethyl,

i m dazol i di nyl net hyl, pyrazolidi nyl net hyl,

nmor phol i nyl net hyl , 2-(norpholinyl)ethyl, tetrahydro-
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5-di met hyl am nopentyl, diethyl am nonet hyl,
2-di et hyl am noet hyl, 3-di et hyl am nopropyl,
wa-20h6@0FiE am nobut yl , 5-di et hyl am nopentyl , PCT/GB2005/002665
2- met hyl sul phonyl et hyl , 21
3- et hyl sul phonyl propyl , acet am doni et hyl or
way bf aggibdlisBagt aprécurr c@hpb@nd} fend a cdﬁ@timﬂ of the Formula I may be a
2- pheny Iethyl cycl opropyl, cyclobutyl, cyclopentyl,
syntngt,qauvr@quuce %nmtadtcma Tetghalisphrpyadaesdsampound.

12 btg%%é ﬂiﬂ%ﬁ%c;; t1cCa¥1§1ra§E %rt]%l# g%t @rﬁg 8)12 %Zééﬁnﬁp g otr?ﬁaet: nglmula Iis one

that hss&iééd! &h Yéasoﬂaﬁldiﬂé&bédljudg%{eﬂiéﬂ bemg $uiiaBRe b Administration to the
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,

hum@y of agamal pgti}amthgut uné«;mnab]@mhagxnacob;guqahamvmﬁs and without undue

yrylnethyl 2-furylethyl, thienylnethyl,
tO’“"Z“i‘hlenylethyl oxazol yl met hyl , 2-oxazol yl et hyl ,

| S axak Ydrﬁ‘ﬁto‘ﬂ%) 0-dRp R0 B dehﬁiﬂwl for RAHSIE P merfsn&vi

2-im dazol yl et pyrazol yl met hyl , 2-pyrazol yl et hyl,
domnhmnxelylnethyl 2 thi azol yl ethyl, triazolyl methyl,

a) g Me Zl' | t _ | { o,x‘?%Tgéol §b§§b yI ¢l by K. Widder, et al. (Academic

Pres$” fg35§1d| azol yl ethyl, tetrazolyl nmethyl,
2-tettazol yl et hyl , pyrldylnethyl 2-pyridy|ethy|,

b) pyDEzignydf Pee-dygs, tﬁhwba_ﬂ _r‘h%n!ndgdaydl,,(EbwiiedazBﬁ)yl net hyl ,
2 IR B QIR Pl Kot Lanen
, s
H. B‘uﬁhgé%Fd B&Eénﬁeﬁlg‘g%h& Héﬁfaﬁ{'o‘? I%ia%s:’, A B HaeNdrd p. 113-191

pyr pyrro |ny
(H%nyrazolldlnyl nDrphollnyI tetrahydro-1, 4-thiazinyl,

pi erldlnyl nopi erldlnyl |pera2|nyl
D ho o veneeiSeagilag ety Beicws, e BS99l i ny!

Ite L gﬁﬁg%;&%‘& or 31 6 DXf P Q}X!:eutmal Sciences, 77 %%5 q1988)

uranyl et T anyar opyr any Fire

f) teWlN. Mév@@mzam&reany’hm inu, 3k, 892l{(1®8a);anyl net hyI
1, 4- di oxanyl net hyl , %yrrollnylmsthﬁ'é]ll .,
9 pyrr Bigushhgndrke $plla, Pre-Basas 4 ey Systems”, A.C.S. Symposium

met hyl , nDrphollnyInethyI
Sen%y(rmr %gji‘lwn‘%)et hyl, tetrahydro-1, 4-thi azi nyl met hyl ,

h) 2- @ Rotiahiediten), “Bidrok Brsibe @aﬁh}:ﬁtlhﬂmg Depigh?, q?e[’g‘cirﬁ'ﬂhtlbﬂéisy 1987.

2- (pi peridinyl)ethyl, honopi peridinyl methyl,

pl Fﬁewatzlbmhmwumaﬂy@gpmt&q pieydrpgohig |compound of the Formula I that

razin h or

possg S5 8 RBLRY e 3 fohcsaRipiense iy ive sisavaRleusoisrhessg &g in vivo
leatdtile &4t r@ﬂ%cg Bndbf thé Fofrheta Dhodiam DOUrbORAdrbYp RERN &
Ceaon eag% saidﬁ%g, CH2 orOCH aroﬁ augibstltueﬁ}up xample, a
pharmc@diceﬂy{ammalbwwwhidrﬁsn avesiaribe hmaarbamyllnal body to produce the

poe S e S BRR by T R ot

(1-6%“%1@ YA ROMHY meﬁltyl" QNS Qﬁd)ﬁ%utyﬂ gaﬁ@g&wxgﬂkﬁﬁm&s such as

et hyl car banoyl, “JV-isopropyl car YA
methcrﬂymthyj/ Estens b@d Fﬁ@)lalkanQyIGX}qmt]eﬂ leytesasubla nmpilvalay]@v(ymﬁthyl esters,

5ot b ot 2 R eyt b 33 €0

cyclég% ﬁﬁ%&b’&{g@@é h 1884 g1 QBHéxyﬁfar ?rﬁ)&?&}igll e)é{erﬁ roup

gr up opt onaIIy bea
2-oxetih3-didxotenybnetiyliesterswaygh beS-nthd hrexot, 3et116>icﬂeremylmethyl esters and

elected fr n1f|u hloro, trifl oro
(1-6 gpé]fcggyyar gpﬂ ]C&E}ggﬂliﬁters ﬁ’é‘fbnﬁlsl me omg]pﬁggg?thyl and
- dlnethylan1no hydroxynethyl
In§£ﬁ§§¥%§& tﬁﬂ]&gﬂoxynethyl, 2- met hoxyet hyl ,
cyanonethyl 2-cyanoet hyl , am nonet hyl, 2-am noet hyl,
nethylaninonethyl, 2- met hyl am noet hyl ,
di met hyl am nonet hyl , 2-di net hyl am noet hyl ,
pyrrolidinyl met hyl, nmor phol i nyl met hyl ,
pi peri di nyl met hyl , honopi peri di nyl met hyl ,
pi perazi nyl met hyl and honopi perazi nyl nethyl; (nn) Q

e
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1-cyano- | -net hyl et hyl, 4-cyanobutyl, 5-cyanopentyl,
am nonet hyl , 2-am noet hyl, 3-am nopropyl,
wa-2eosioasthst yl , 5- am nopentyl, net hyl am nonet hy PCT/GB2005/002665

2- met hyl am noet hyl , 3- et hy2am nopr opyl ,
4- et hyl am nobutyl, 5-nethyl am nopentyl,
et W’Stﬁfﬁbwiﬁﬁhydeml@almiwblﬂﬁblﬁ @£3-tiyle ,of a compound of the Formula I that
3- et hyl am nopropyl, 4-ethylam nobutyl

POSSes§ep ﬁ%[ygqqapcﬁ SRR I T for eramnlenAndnvive eiaa g,l}le ester or ether thereof. An

oo R R4 o R b ERARIL RYaiing a o govp s

for ékiaBpley h%ﬂh@@%@ﬁtﬁb&ﬂly-azc it 1ysteor eaRE ﬁ'}‘lich is cleaved in the human or
3-di et hyl am nopropyl, 4-diethyl am nobut

aningal dody teypraduded @mirynt h}@rwqwmp@un%hﬁ b?é/q pharmaeeutically-acceptable
et am done
esteﬁ rgwﬁfﬁy a w%%gégwl 1Hcrilc1’€f}/ Jlngfﬁﬁl{lvl e%cg 6% H]P?/slphate esters
(incRMGlgm¥pHorariiid SRIE Bytle t Riither §M9c{b®]?ﬁaﬂnﬁé‘éuﬁ}éﬁlly-acceptable ester
cyclopentylnethyl cyclo exylnethyl uryl, thieéenyl,
fornyng grsiups fona#:yxlgmm g]oup ingluda ﬁb{lQC)al]pzylpalzgijs such as acetyl, benzoyl,

phelfyz;fcreérg af{cé/f;ubs bl?ch?ﬁ\{‘l b\{)l g?h ac\éb@ g}trogllgg,d(hsl'%)@)a/ll(oxycarbonyl groups

suclpé/srétl'fﬂxq'bﬁlﬂbnylfN Wtdﬁﬂhw)alkyll]carbamoyl 2-dialkylaminoacetyl and
t hi enyl'met hyl, oxazol yl mét hy i soxXazol yl rret hyl,

2-carbixyacety] 3gircmptsh yixamples ioff diag olibstigtehtslon thy phmulleycbﬁyla atd/benzoyl groups

incli ""Z"g%lsq‘ﬂ?/ Moo ol g o fiometn

sSR0SI gy

phamyacemcﬂllwb@tdb}d ethél" fpytmnmgdcbupg lfext dlygdroxy group include o-acyloxyalkyl
t et rahydr of ur an t et.rahydr opyranyl ,
gro%ﬁ?%ﬁﬁc?ﬁ@?h}’l@ 5415&11 PivaloWexnétyyl Steunsy ol i nyl |

py rp{ 811{ ﬁﬁanﬁ%%ﬁmé/- ééptatflg Ho@@(lg NE a coﬁﬁp&mcﬁéfj e i:’()rmula Ithat

posd&ﬁﬁé@@b&‘bbﬂ}z proyib s, fovkdainipyd, an b5 G dl@hw[b}’é amide thereof, for example an
t et rahydrof uranyl net hyl, tetr ahidr opiér anyl met hyl ,

amide forige Wgh@ﬁm $iyeh as grnqn(m‘lsg)a ine such as methylamme a

di- (gX{,‘ﬁPEl%yB%%‘n% ﬁ %l‘qeﬂ%%&%gm 'z@% nf}\]h %ﬁ@}plannne or diethylamine, a

(1-48541Rb3eRL 4T YAy 2hify kuchrh@mmeky&hymhﬁiet Mphenyl-(1-4C)alkylamine
pi perazi nyl met hyl , 2-(pi perazinyl)ethyl or
sucmasrh@pmmuangilamnmwl s sueh aexgle!m@ﬁ 9T amystaHherepl or CH3

R BTN AR £ N ——

pos£¥§é§ X ¥mir BrBE) isCHARRampR! RAFOY o clé@ftaﬁlé&){md@aéﬁ%ﬁve thereof.
net hyl sul phonyl , " net hyl am no, di et hyl am no,

Suitalde pbaryeeetsically-acasptableyaaidoingh, aniavine gioyp cmimﬁgrl example an

dg foume] wER OB eyt eSBLRRY o5 B Sratarnzop phamafpeety! and
subsﬁﬁﬁ@@ﬂéxﬂ@g@a‘ﬁ@ ﬁhynﬁ%eﬁ)i | g?&@t aﬁkﬁﬁpleﬁ BElME ﬁftﬁhﬁeﬂ@bn the

aryl, O) cycl oal kyl eroaryl or heterocycly
phemylazatyl amd banzoylhgros igelodgpaminmbinetigl, IIY/-alkghimndmethylz

NN Sl R Bt e G HFBY op PEREAT LSRR
4- (1%E1??%rﬁeﬁéglrgggllg§{rgpmyl met hyl , met hoxy,

thyl ami no and any such aryl,
(3- Taéi)n:ywb effédty bf a h@hpamﬂw thedForhmml £l may bé y;ter@ddmu part by one or
within the QL group optlonally bears a substituent
morg gietabplitgs thag %6%9814%(\91}-}@@“ urﬁ@t Wlﬁg]tw after administration of a
cyanonet hyl , am nonet hyl , met hyl am nonet hyl ,
di met hyl am normet hyl , pyrrol i di nyl met hyl ,
nmor phol i nyl met hyl , pi peridi nyl net hyl and
pi perazi nyl methyl; (pp) the X QL group is an a-am no
carboxamni do group; (qq) the X QL group is a
natural |l y-occurring a-am no carboxam do group; and
(rr) the X QL group is selected from glycyl am no,
sar cosyl am no,
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hydr oxy, am no, nethyl, nethoxy, nethylam no and
di methylam no; the X QL group is located at the
wa2p05916Nn; X1 i s sel ected from NHCO NHCONH, PCT/GB2005/002665
NHCOCH2O, NHCOCH2NH and NH@ICH 2NHCO, and QL is
met hyl, ethyl, propyl, butyl, pentyl, am nonethyl,
compeoand ofohe Pytmul2.ant st hopdiblydfpreomizlin vide affeaopF @ @Uﬂlpound of the
4- am nobutyl, 5-am nopentyl, nethyl am nomet hyl
Fongu]ﬁfgtxw a5l Wﬂw by wayef ﬁy;ra@ﬁ}wgﬁf 8 ,qucursor compound (a pro-drug).
di %%E%*rgﬁon%gﬂgb%ﬁspéégﬁﬂﬁ%{jﬁéﬁ@% .Qfgegée %’ rRﬁ)\’nded a pyrimidine derivative
of thd-Fbirntdtyds a{eﬁﬂapmanbeforﬂe \dhéfemhy | am nobutyl or
5- dlymthylan1nopent QF phenyl, benzyl,
2. lsl]elgwh@tergﬂryl gEQu xb@ﬂmhé&ﬁlor 4 substituents, which may be the

A A S

o) | | t | I
eSS o) 4Rt (KRR RN,

(2-8€Calkyty, dhﬁﬂaalkpw &pC)allosnylaalyl B6C)apgmyloky dil6T)alkylthio,

T NI NI -

(1- 6C§Hi@$ﬂy@¥ﬂbonjllsﬁl(3%)hl icarbﬁl\fﬂ)PpN ﬁJdELYQF@)QMJyI]carbamoyl

hol i nyl ' net h mor phol i nyl ) et

(2-69)gdlkeamioni, ®5€anoyloZY(@r¢@h11@n®WhmmhM(l -6C)alkyl-

-6 S D eri o B O st i~ alkenoylamino,

- SESTRAFRE PUTEA LSS coppotam, (SOt

N, A(’-Ehﬁ(l)—é?)allqﬂmeydq , ot e@wqymremb NeX' eche[(:lyédé)dtlk}tg]'lmuﬂo
N BB ety ik Rstio ool dht ) IRy sulphamoyl,

(1- 6§?ﬂﬁ£ﬁ¥wlgﬁﬂgﬁﬁgﬂﬁ@ny %uéfﬁtaﬁ(?f(?’l ?gﬁg%}%%l%gly%ﬂﬁno or from a group
of thedommdar yl or heterocyclyl group within the QL group
optional Iy bears a further szub§t ituent selected from
am norret hyl, nethyl am none yIX and
t YA a e ] 5
whefé&r}‘? @ Pg&g&r Sk Sel%grta@fr?ﬂxa(? e, chzukt@aé& BERBR®), coN®?),
N(R?)an MRP)mJom(cR?mmmN(Rf) NiQRS)S(Dy ecncuéub SSJ(RS)PM{d N(mﬁ)@@R )2, wherein

derivative of the Forrry

whe
R isghitgirogenior £1-8Rjal Kl ongl Qslswleﬁvbﬂ W)@lh}’b;(aﬁ@sfydoalkyl

@3- 8%@@%&& 10§(|§)§L e SOl aui’”ﬁg‘(ﬂ?pcy'%rqu%pg&@ qa(%ﬁ(yl heteroaryl,

heteﬁﬂ@lli%@ﬂﬁﬂ}/hékeﬁeydﬂyﬂ c@uqewlrocyallyﬂ(f_b@)aql@ﬂ | @3 beapcoNd

group is selected fromfluoro, chloro,
(1- 3€}alkylwﬂmtshlyﬁtltue@yano hydr oxy met hyl , et hyI

o0 B O R R Bty s n
each%ﬁﬂl @HGCHéoﬂCHqgrd@ oh8lof ﬁfo%jhilégéﬁbfdr %‘PB@)alI%ﬁ's%Qlt@éi‘l@s and/or a
group is |ocated at

subsmqgn'rsaeiqctnd frong hydroslmerteo fangino G@pnmlH@@OXN(dhfdn)aﬁ(Oyl ureido,

(1 6%‘};@% t@%@ﬁb a }_E%%nyl H_%%E%Eg Bﬂy qc%)é%llkylanﬁno,

di- [(b%@&lkylﬁ)ﬁﬂlhw (1- @(t)'aﬁdoxyc%rﬁﬂﬁth)ﬂeg@}’ah nyﬁc%r%ﬁmxypr opy! ,

-et hoxyet hyl | 3-"et hoxypr yano

N,N- ﬂ} {:(31eﬁ@eﬂdyﬂtarbﬁnayﬂa(@e@ﬁ)aﬁvhoyll(%@@)aﬁmheymmﬂéqulkanoylamino,

T N Y
N ,Ng-d%e 1%3’39/}1{“&&56”“' 1@ %@%lpmuﬁgiéa{ﬁg{i\hw ’%[@ﬂ%&%ﬁyl]ureido,

nopropyl, 4-neth
5- met hyl am nopentyl, ethyl am nonet hyl ,
2- et hyl am noet hyl , 3-ethy|an1nopropy|,
4- et hyl am nobutyl, 5-ethyl am nopentyl,
di met hyl am nomet hyl , 2-di net hyl am noet hyl ,
3-di net hyl am nopropyl, 4-di net hyl am nobutyl,
5-di met hyl am nopentyl, diethyl am nonet hyl,




10

15

20

25

30

I soi ndol i nyl, tetrahydrofuranyl nethyl,
t et rahydr opyranyl net hyl , 1, 3-di oxol anyl net hyl ,
wa 2doschosany| met hyl , pyrrolidi nyl met hyl, PCT/GB2005/002665
nor phol i nyl met hyl , 2- (nor phdl i nyl ) et hyl,
pi peridinyl methyl, 2-(riperidinyl)ethyl,
N-(mmmmmqyu mP,Nttyll[(l BC}bﬂ!k}&]sulphhmeylbYl 6C)alkanesulphony1ammo and

é [ per azinyl) et hyI or honopi per azi nyl net h and
N—(lmﬁ beg-)adkenesyiphestylapiBo gt & SEPHRP tth% amulr oup
optlonally bears on each saij , CH2 or CH3 group a

substituent selected from hydro y, am no, cyano,

whegeh BARDY mrednbbﬂ@m,s selobed YronB} 8YSOL80h (N(RP), CO, CH(OR®), CONR®),
get hyl ani no, net hoxycar bony

m no
N(@G@%}%ﬂ@) SR, SURDS Ry € R ROV an SRYINRS, wherein

R i s At pﬂ‘@%e?as%”% Q2 Bt o SR C R BRT R
(- 8®7®cmﬁ€y@(ﬂ6@5ﬂkﬂ%8dc§c18ﬁk&wI(geddwwoémeetn@r plasa}an@yl heteroaryl,

het'er ocycl roup within the QL group optionall
hetemayls(liﬁy ﬁﬁlizl ggtbmcwlubwn@termcbﬁ-(hﬁﬁf)fﬂbylt he sams or

? Ir lfa;l& Zl'emsel eclt E@jé{lgﬂmo Mﬁ@ '8 h E)%ﬂ%’ﬂ}yl hﬁg{qul or heterocyclyl

groudFRk g Y suﬁﬁftﬁléﬂt %H’QP’Q) pRiBAalf) BERE, |2%P3%bﬁﬁ@erﬁ£‘ XVlﬁ&FHlay be the same
aryl, (3-80C cycl oal kyl, heteroaryl or heterocyclyl

or dtjfewp selecteidriranh balQgenyy, mfblcqulnctbmlabj'qpobmmosh)a:lroxy amino, carboxy,

BT B B S B ARSI RABEN 1 scnutons

(2-6CF4 Ry BR N ONBE A yny Dk R L fad)mnﬁﬁtegh?/@alkylsulphmyl

pyrrol|d|nylneth |7 morphol’i nyl me

(1- 6ﬂ)qikylsldph13dyi‘ﬁ£1l-lﬁﬂ)alkyﬂdnmq)dr ﬁzll-ﬁql)hlkgl]hnyﬂno Gir- 6@)alkoxycarbonyl

e-oEfkann. Crof ko ks N ban ks ipatad b ehidl S alkflcarbamoy,
(-GRHERo RihS TR PHCIR IS CIARNBIN Ol (1 B RGN,

rst
N’ ($6l®aik§ﬂdre°1d@w W th((ly6C)w{}kbhxmad> N, NCdi- ﬁ(mﬁmalkyl]ureldo
propi onam do, i V- et hyl acet am do, - propi o
N,N h‘y d rbﬁ&r@)ﬁwllu@l%yr X@@@Wﬂsu&h@mpthd&@kﬁ(_l 6C)a1kyl]sulphamoyl

BBy iy 9 SR S g o o

of tHeyfesauy ; nmet hyl, ethyl, nethoxy and ethoxy; R2 is
hydr ogen or rrethyl qis 0 or g{is 1 and the R3 group
is methyl: r is 0 or r is IXn the R4 group is

wheﬁe% ) E ddm{c? mn[i& & trsgelF&Q(!i 9@%09 aﬂl Mf}r rovﬁgxlepry fis ol cElydro gen or

y, am no am no
(1- 8¢Deme§1 haﬂdam’i i9 (halogéld) (1h@c%1 }gjﬂfuxg (I1%d)@1¢<91t efbrétptd-1e6C)alkyl,
position and I's sel ecte from gl ycyl am no,

(- 6@%@“@@@;/0136@)%)'1 (- 6p\)nusy1ﬂmy|6§ww; 9yanp+b 6C)alkcyl, amino-(1-6C)alkyl,

N S ST SN N B T

(1- 6C)a§ﬂ@5‘l)’dI%E)akokyéérmltythhhné-ﬂ/—%b%lkﬁ”NK(Q+6C)alkylure1do (1-6C)alkyl,
-am nopent - 4- ynoyl am no, 2-am nopent anoyl am no
N’- (LﬁCéaikﬂumydkaﬁ: 600)alltyl, Il\édﬁyd@ﬁ"l-ﬁﬁf)alkyl]ureldo (1- 6C)a1kyl

NNé(ég@ gﬁ)?}kyl ltr%_ ﬁéiﬁ‘;ﬁgk (%I\,/\{,&E %1)(% (Eh %é)aﬁ%/ ]z.lre 0- ?1 6C)alkyl, or

frond ¥lof breSBfthiham no, (O nethyl - L-honoseryl)am no,
L-Threonyl am no, (S-nethyl-L- cystel nyl ) am no,

(5- et hyI L- honocyst ei nyl )aﬁ&i n@' L-net hi onyl ami no,

whefsiibe s Fert b oS Sbit fram T o AR, bhtasis fiigrogen or
(1- 8@?16“})1' ﬁﬁ'(pﬂcgﬁﬁi NSl 6@5@&1{3 'E@tef&ﬂ'ylah teroaryl-(1.- 6C%alkyé heterocyclyl or

nmaceu l'y-accepta vat
thereof A further particular conmpound of the
invention is a pyrimdine derivative of the Formula I
wherein :- pis 1 and the RL group is |ocated at the
3- or 4-position and is selected from hydroxy,
car banmoyl , acetam do, hydroxynethyl, 1-hydroxyethyl
and 1-hydroxy-I-nethylethyl; R2 is hydrogen; gqis O r
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pyrrolidin-2-ylmethyl, piperidin-4-ylnethyl,
2-(pi peridin-4-yl)ethyl, piperidin-4-yloxynethyl,
woizpmsreazdin- 1- yl met hyl or PCT/GB2005/002665
2-azabi cycl o[ 2. 2. 1] hept - 2- y#Set hyl , and wherei n any
aryl, (3-8C)cycloal kyl, heteroaryl or heterocyclyl
hetegroyeiy]-(i-6@)atkyd Imdu@lolgfo(nulby bears Doal bt;!bsbﬁmn& @hich may be the same or
substituent selected from am nq, nethyl, nethylamno

diffesent., selcirshiEemprlogspo. hygrexyndiorikyham a(L@éB‘loébl e
| f a ..
; gr | gﬁ_}?ge\r( ﬂ"% n}%{% 8 é}pc‘é)?irg?ﬁl t\Dlﬁﬁ\}g %tSPBér?lt{lésHttgﬁ% (optionally bears 1 or 2

oxo @ethimat dubstitaéntthe Fornmula | wherein :-p is 1 and the
Rl group is |ocated at the 3- or 4-position and IS

s elané whgrein adingeptieaskon atgwe dmMHG; 6%&9@ wBeiRy¥ithin a substituent on

Q" % iRy SepHte Y e i hEhAN b Bownhlegtel fipm 0., 0,
SO,sKIIEés, e, faoH CPJOI@N%@W R(R'500, Nﬁil%\domtﬁi@) &9&% NR9S0,,

group is locate - or” 4-position;
CH#@H/B)I@&%@&H@MR wheggenam 1-QL)dlkylnet hyl et hyI

i SOnn et ho et hyl
E%ﬁ%% ShrC b%%wg%tﬁw OgFA %ﬂegwfky? 5%6%{%@@5 wherein
2, , 2-met hyl am noet hyl ,
R gﬁ%d}?%ae?&nmﬁggergéﬁmﬂl 2-et hyI am noet hyl ,
di pﬂvhdddathatmm&iflﬁi}landﬂ ds Nehﬂd/ifﬂﬁmbm&yfiz is C(R?), or if G? is N then
1.4 a%nethylan1nobutyl 2- met hyl sul phonyl et hyl or
G ige 3ﬂ1donethyl or QL is phenyl, benzyl, cyclopropyl,
cy lggui)g &ycl opentyl, cycl ohexyl,
opt opyl net hyl , cyclobutylnethyl
Cy @hﬂpR?l eyoups Whjéh may bé theexik ﬂSBHiﬁérent Ol 28Ikl or a group of the
I soxazol - 3-yl, isoxazol-4-yl, imdazol-2-yl,
formwia dazol - 4-yl, pyrazol -3-yi, thiazol-5-yl,
l,2,3-triazol-5-yl, tet razok65Ry1I pyri di n-2-y| ,
pyri din-3-yl, pyrldln 4-yl , “pyrazin-2-yl,

py whéﬁam & 4 ¥ ired@Bbhdbeli @elactydi froRYO iafill s@LJ(Rﬂél Wherein R'? is hydrogen
t hi en- 3-yl m%? hyl, oxazol - | met hyl ,

or (I- %MH%I angl%/ ﬂlggenm(’sé@&l ¥1, hbldeBE(th)alkyl

BB S AT AL S RS —

(1- 6@)d11€91d<ﬁ2[gi-6€)a\1 ]Aamho (mst:%q@l ok (Y Bcs‘éﬂaa\ﬂ tvlarmno ~(1-6C)alkyl;
pyrazol - 3-yl rret , , 3-triazol -
1, 2ig0.tkrérakzol - 4- yI mst hyI 1,2, 4- oxad| azoI 3 yl met hyl ,

t ef’%’cj'z%hl o aﬁg‘ﬂ V" Xy ge‘&‘lﬁaﬁﬁl}e or éﬁ qli,})P sé/lecteé Prgm halogeno,

i
tnﬂ@%%ﬂ;?t:hgll' ﬁy%ﬂogﬁgaﬁ jfdr&)g nsérrfhg?onﬁéﬁﬁ, Ieﬁ%(#byfcy, carbamoyl, ureido,
(1-8@2)gbiyyl @+3C)akkeh s (By8C)apyynslz (R6yaykaxyt (ly6C)alkylthio,

-6 AT -G B Tohop s Fi-AC R Ring; disiC1-6Caliyljamino,
(1-6gyaﬁﬁéﬂyéérgélﬁy ngr;gf @ﬁél}(ylgaﬂa%b yg*zxrr‘- 2 (X' H(bll]carbamoyl

tetra
Q- 6cymkamby1d (z;ﬁgzyaamléylpb(y, (Qe‘i@)alﬂm@tmnﬂmmopyr(am(}i}alm-
azetidin-2- rro (grrolldlnl
- 6§Wk@Py@mm%Mf(l @ak&hum&%ﬁém [HoPG i eeido,
N{ﬂ%‘l’fﬂk& r&dé N(v -cﬁ)-'[ggér(:l)ghﬁﬂﬂre?c}oo%lygj\é?ggI(?%l-dlC)a]Ikyl]ureido

N- (lL(SCthrshlphaﬂloyﬂ NVl @hoChatkylsephatn oyl N@LéG)kikanesulphonylamino and
etra hgdrog%ﬂan 4-yl met hyl, 1, 3-di oxol an- 2-yl net hyl ,

N- (1r6®aldﬁy o lsﬁnﬁ@tlplwnylapym,m i di n-2-yl met hyl,
pi peri di n-2-yl met hyl, piperidin-3-ylnethyl,
piperidin-4-y|nethy|, 2-(piperidin-4-y|)ethy|,
pi peri di n-4-yl oxynet hyl, piperazin-1-ylnmethyl or
2-(piperazin-l-yl)ethyl, and wherein any CH CH2 or
CH3 group within the QL group optionally bears on each
said CH, CH2 or CH3 group a substituent selected from
hydr oxy, carbanoyl, nethoxycarbonyl, et hoxycarbonyl,
i V-net hyl car banoyl , -ethyl carbanoyl ,
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the X QL group is located at the 3-position and is
sel ected from gl ycylam no, glycylglycyl am no,
wa-2edengdiam no, (2S)-2-am nobut anoyl am no, PCT/GB2005/002665
L-isol eucyl am no, L-I|eucyl &4 no,
2-met hyl -L-1 eucyl am no and (L”-nethyl -L-Ieucyl)am no;
or 1951%&&1:&51&1%@1?)30@@@10@@ N(R%?b(EONmPy«N(RIQCOC(R”) 0,
pJ o- dr ug t her eqf . grt her, particyl ar cog}gounlq
NRICORIRGRS, NR a@@cm AR A2 pad MR VICQER Nﬁbr)ﬁﬁDaWherelnR is

wher ej and Rl is a hydroxy or hydroxynethyl
hyd:gg%gr@hsd@aﬂg agéat ed at the 3-position; R2 is

hydthg%ns lky‘bl @-8(‘3)aﬂ & Ez Be)a&ya? , BERIBN4-B1 - 5Q%ﬁqgﬁd at

he” 3- posi |on i s am nomet

hydmxaﬂiﬁ@palbﬁymer@pma(ilrﬁﬁ)zlhyht(h-ﬁ[)‘)alb@w (1- ac)ﬂthyﬂxcdyamwl -6C)alkyl,

amin BB RGBT RtB0 L A Sk Cyaltlamino-(1-6C)alkyl,

(1-6;163?%&3(1&9&%? B@Fbgﬁyl d1- E(E)alk%?s%mhﬂﬂqﬁ(i:%@?ﬁk{l 1-yl met hyl,

nonet hy I ohex- , I'mdazol yl met hyl ,
(1-6E)ahylndphorgl4i 6E)edhyla@eﬁcml§ahuﬁpmyio -(1p8@etkyl.di n- 3-y! |
NG yEQ’éq oot ellr{og 5o bl Koy, b U Sufiiokyearbonylamino-(1-6C)alkyl,

I |_ge
N-(rﬁlge;}er | ﬂ§ &qug} %&P{V{V Ry &g‘%ﬂ%gﬁbé(?onm4 Y aS t’h l,
N NS didiCi- dC)alléy-l},ulrmd(y-l(rbﬁﬁlydlkyerN di-[(1- 6C)a1kyl]ure1do (1-6C)alkyl,

NN gN g'e P?rgée(?@gﬁ(&ﬁle%;%@élﬁ&ghgil (},’cﬁ%aﬁglgﬂsqlgp@nﬂamg}oo(,loqqp@lkyl or
N-(L- l@éfaﬂgﬁ A1 %QMEM%@&PH&{&&A&ME LR und of the

i nven a pyr ¢ of the Formula I

QMeusi, rarylt(lmc)lslkszl QG‘I-SCREchloﬁH@l mma)owmkmﬁﬁ@wmt hyl
at 1s |ocat
G- S%WWEQHWW]Q G- §Clgyclloa1k§nﬂ (ér6C‘r)al|k§1 !netamrxlmetmargkbluéc)@yl

thyl; the X
hetF S5 GRS RhoD or
N( e GHeredighy @ HI SI-EEﬁ' el Ridiiyl w1tfﬂﬁ‘1tl’fbyd2%1§i*oﬁp l@hbﬂdﬂy bears on each

et hyl am nonet hyl , di net hyl am none

said{ddt Gl erdrlds grpp oge arineeialogenp oe ﬁly%C)alkyl substituents and/or a

subﬁﬁu}fg}} ﬁﬁ%ﬁg}f%(}%%%@yw I%F{nﬁ%f)tgzgrél%fo)??yégl& caégl%y carbamoyl, ureido,

(1- 6®ﬂk&t (ﬂfsabalkﬁthﬁ@nJ@Céjalkylsulghmm dr80haikyldl1sidiw, (1-6C)alkylamino,
azo yl et

4116, elkyomizor | Hopykarobasbopfl R C)alkylcarbamoyl,

NN CRBS e Rtmdyh (-6 Cufkib, 7B E Iy Gr6Graigaggytamino,

N-(1 E/Cmﬂl(igmﬂl&ﬂo@}laﬁ&nﬁow »(I%GDX%RPEMBU M oli-GiL[11 8 CYdIkylJureido,

pi peri'din-3-yl, piperidin-
N- (]l &C)aﬂtyﬂwbmbpﬁw dilf{(ﬂégzbalk}fi]up@d@.ﬂ N [ (1-6C)alkylureido,

AN m v S SR R e T S

(1- 6 lkane gﬂ(ﬂ{ﬁalﬁho%ﬁ@nﬁ(luﬁb)tanﬁ[ 2REC)dxdnkd1PInylamino,

rtlcu onmpound of "th vention I's a pyrimdine
derand atheroin ady drke (%Cmybh)alkywm%éﬁ)aycloall@ny]s hdtemadyl Bl heterocyclyl
is a hydroxy or hydraq yrret hyl. group that is . |ocated at
grouprgithin SRt BrowP °1il9§ YiRramsdg et 3<§u€%ﬂ@fsﬂt§» whichymay bg thegame or

dlffegrﬁrﬂn%l%li@ é%gﬁa%fbgg?d $rifiG4r5 g{e&l?h g&%ﬂ? BtH)OB df%f?f a%ﬁgggfrboxy,

gcat ed
carbaﬁloﬁml‘éldlf (E@NOEWE?I (228d)alienils (%&C}Mynybi(hﬁb)alm;qpyl

2- h hyl 3- h hyl
TRt AR A NR o M ARG P AT A SRR At B

(1- 6@%%&@@&({%}%%0(5 E(Pl%l‘nilmd 3P lr@tlf)alrlrc]}/ll] I’BII%O 1 -6C)alkoxycarbonyl,

2- nethylsulphonylethyl 3- nethoxycarbonylpropyl

car banoyl net hyl , 1-carbanDerthyI,

2- car banoyl et hyl , - met hyl car banoyl net hyl ,

-i sopropyl car banmoyl net hyl , , -di net hyl car banoyl net hyl ,
pi val oyl met hyl , 4-am nonet hyl phenyl, 4-am nobenzyl,
cycl opropyl, cyclobutyl, cyclopentyl,
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2- (I Himdazol -4-yl)ethyl, pyridin-2-ylnethyl,
pyridi n-3-yl nethyl, pyridin-4-ylnethyl,
wa-2merooshin- 2- yl et hyl , 2-pyridi n-3-yl et hyl, PCT/GB2005/002665

2-pyridin-4-ylethyl, pyrazi?-2-ylnethyl,
5- net hyl pyrazi n-2-yl net hyl , tetrahydropyran-4-yl,

(2-603Ikatul r(%hj)ﬂlaaﬂo@rlbxéf M- ﬁce)mrl@mﬂmfo Y, AN 2 xtln@@jm&y;l]carbamoyl
t et rahydropyra net hyl 3-di oxol an- 2-yl net hyl|

(2 6@)&k@1qyi@@1ung,.]y-|(h~épgglkyl @ﬁ(‘éalkanoylannno N'-(1- 6é)alkylureldo,

N P RBER S eI Rl X BB RuRRld, S RISt et

N,Nt NV%-I[(I%C)aﬁ(yﬁjufb‘{dd N-(i- a@)aﬂ@nsuvlﬂiakﬂb@ of Ntdig (IFeC Tty Ls{llphamoyl

1

wherein :- p’is 1 and hydr oxy or hydroxynet
(1- 6§b:dlmestnlahon}éammoanéal @r6€}alaky;l}(b6§baﬂ apasulplonydamino, or from a group
ft}gﬁyefd en; qis G r isOor r is 1 and the R4 group is
0 PEBY8d from fluoro and methyl; the X QL group is

| ocated at the 3- or 4-positg’opl4 X1 is CO and QL is

2-car barmyl pyrrolidin-|-yl
whegsim&( hox giredt ophg gr lscsblﬁdﬁd filony D, and N(Ri hophgreini Ri is hydybgen or

hyl d
(1SS UREHER bt B Bt bzl bydiguHSG BN LrOG alkoxy-(1-6C)alky,
I I | or
cyan‘b g)l(%@ja_l@/ da@gg(g Ela ﬁCgh‘llss{l%’ 13@@:%}1@)%98 BBtk of
di- [(dkﬁz(f)&ﬁwﬁaﬂumna(ll—@chﬂwhpt able salt, solvate or pro-drug
t her A further rticular co gnd of the
i n@éﬁ Hhgrein gnyah%erp?sﬁa?sa.&ﬁ@r’d‘m%@%e SEoLDOREORSlyRgess § or 2 oxo of
tmowgﬁlﬁhﬁﬁnfs pis 1and Rl is a hydroxy or hydroxynethyl
group that is located at the 3-position; R2 is
hy dnd gehereigadjsce@ carborsatGmstii en?((Q@C)gﬂqlqme icRaih ovigttie thea®” group are
the 3-position; X1 is NHCO an
optignally; SﬁB&I‘Q’[CWﬂ}ﬂ iBPBHOR 1nt<5th§rﬁhﬁ1@§gﬁtqu)up selected from O, S, SO, SO,

N2 S ORI BRI 0, SO

CH=CHh 0y rlhéen-’'C ¥ mdsgén or i 8ENAIRYIN- 3- yl
pi peridin-4-yl, piperidin-4-ylnethyl or

ora phg@racqmtwauyypm sht;tl solwate ar pro drug thereof.

Z{ﬁg& ?utlc ﬁj}p%C{gg bles adﬁte or pro- drg
o et ﬁgY clas %‘r’?éi%n ‘P BYG AV SAATRF- Rygidine
den@é%fve@ SRR |F%rm\t11|aq &yph'afﬁléﬂeﬁﬁcﬂl?[dclé@tkéﬁl@ §a1f§f le{;‘ﬁesF QpFbldRugs
| that are disclosed wthin 2
ther@(f2whereBy, 2171)3$s @havjise s&t@lg)eaclstqﬁ{zn%) G 6@§7}) R® B Ri)X and Q" has any of
9), 8(2 5th t t
the irEhdsRPP hot BB oI A P FRBE 1SV RRSTF OB T on
(a) ' S Qaflgﬁ h@?éﬁﬁﬂ’legro%) tR¥ dﬂﬁ'oghlz}ﬁbé;?é' 1,98riv@baimbite and Q is an
rimula I sel’ect from hydr oxyphenyl) -
aronhu:biq For B-ri@nhdrpd modoeyclic ying ar b@ﬂ gt H}Hmmbhmdyblc)wjac lrmngdmth up to

five gi?l’sé@teseaa?%fq%?ﬂt%ﬁr%ng&%%% a%ﬂ%ﬂwa 4- ( 3- hydr ox
) g o B APl Pk eniopad Gy

aromatid-3-dr byﬂam}a@ta@mylbmhn y1|ng w1ﬁ}umbﬁhmlnngdmwromms Relected from

4- ( 3- hydr rret hyl phenyl ).-
Xy DO L T fOF A Pe Ny Ryvelel ety PHealyl oxazolyl,

mo%fl%’?%%f.a%ﬁl?h sf%%etw BezePbSyaRERsHy s gt
pyridPenypyinGdi®T Ghpirazopyr | m d| ne,
3- hydr oxynet hyl phenyl ) -

(©) hoh n@abef@@a@rl ;géqquhaﬁwﬂyn@lbfml AArdoyheinentpyrd QF &ian
aron'?a%& z? ()51 - rrrcl)lg(e)rﬁge l?lﬁ%hpc)he l‘%y\?/})th P % frl\b r1 hetergat{)g;xs selegtreg grom
in-1- ylcarbonylan1nophenyl)- pyrinidlne or a
pharmaceutical |l y-acceptabl e salt, solvate or pro-drug
thereof. A pyrimdine derivative of the Fornmula |, or
a pharmaceutical | y-acceptabl e salt, solvate or
pro-drug thereof, nmay be prepared by any process known
to be appllcable to the preparatlon of

o T | o S I
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by the follow ng representative process variants in
whi ch, unl ess otherwi se stated, p, Rl, R2, g, R3, r,
we4poexdsand QL have any of the meani ngs defi ne#CT/GB2005/002665
her ei nbefore. Necessary stasting materials may be
obt ai ned by standard procedures of organic chem stry.
oxygdédie nitfoppaaad sphaf fos dgdmplt detidoigranl BiIdbBA, Dehgothienyl, benzoxazolyl,
described in conjunction with the follow ng
ben@@bd@@bﬂu@ﬂmﬁbl%@lﬁb anflazolyk iqginolyl dpenuinalil guinpzolinyl or quinoxalinyl;

) ot P AR AP Bieobionffiofias By 2B EEAkma @ is .

yrrery@ GRIGHYIE sxetz@hn HesQzbll], #idaddIoH phiz61, amﬁlﬁz%lt RothidAdgy,

rdi nary skill” of an organic cheni st

oxadleadyh dnadlwﬂwdetmamlvl yymdvltmldpzmsle pwemuﬁnsd oswraaimb'b

© {3 KacpieRoediin Polrbnalybeiy | O] Subutoeslh Rhiches be the

&b BAtRerRBsleRl dtfﬂﬁn HE8 ﬁifﬁﬁ)frérﬁ n
Samexgept t hat ar?y functlgéhﬂfg)%J group ?Lgyﬂ;rs%a?lgc?ygidrgi}ememapto amino,

carbosy.assmmoyl, wirtito,d(h-861) glitnlo (2 BChalkemyl €28 Cdlkyriyd, (FefiGyulkexy,

-6Gyalignsliire - TESmy By g alkylaatae chd(e G Rl oRET e

- 6®yaak9>t chitn fwl- ﬁt§chfb%91 FWN@?flggg);aﬂ?grg%aﬁB?f

any ft nctlo group I's protectéd i

- 6ﬂ)ﬂkﬂm3flcmy @%C}alkatleyiamng) Yr@egC)alkat-(3-6Chal lemeyltamiso,

B D AR SR
(IOBCEJ%QFP IE@ incg/[zﬁ’ijﬁﬁo 1? @f- 6@}5’}@ gﬁan%vl,or o, brono,

y, pent-afluorop

N Nrcht[h]aﬁ@}aﬂlt}p)]smphhmayl ar 6®)alkaamﬂ1moay]apﬁﬁma{ﬂdabla(1@®amyl- A

sui table value for the Ilgands L1 and L2 which are
(1-6fpalkacsulghonylaming, grrfrom 8arQyp afifbe farpulasor on r eagent

include, for exanple, a hyggxye  (I-4C)al koxy or

(I-6Cal kyl ligand, for exahple a hydroxy met hoxy,
whe&dil QﬁYS a firequsid of SeElecpd Xfy)m ous CN(SR ),IE0 hyheremeMb hydrogen or

ternativel

I but
(- 8Py ieind & Eﬁa@y"l{mﬁ&yééﬁm dﬁ%&)gxp&wﬂgﬂdﬁ Do (1-6Cpalky,

hete%%a&% fé&?ﬁo%i ?j;or 1 611;1% té?‘h&{ i&rl ggtE%)r clgl laéé(?)%ﬂ%/%itot% ?ﬂl)p is

(1-3d9dlkyienediogxy - ( 2- 4C) al kyl ene- oxy group, for exanple an
oxyet hyl eneoxy or ési/trl met hyl eneoxy group such that,

t ogendhethergin iy G, ohCHs eraupaviithin 8 Q" tsubstitegns optionally bears on

eachhE ERP R Cal R 4F e BEP Rl SRy Bt ancror
subsftﬁﬁen@é@é@é&froﬁ(}ﬁﬁf&ts}%eﬁ@ﬁﬁbeérﬁm@a@an@fca{;gb;@r@ﬂggnéﬁ eido,

roxy, a isopropoXy or an ethyl group. A suitab

(1- 66;31&4)?365(1-669311{35@110,éh@@@hylslﬂphlumleél -6€ ik ydscdpheing], (h—6C)a1kylamlno,

- el it AR B P S earyst o

N,Ngcm Js@) rrlé(aﬂfc%hﬁ()ﬂdr tpb@maahﬂ%ﬁyl(aﬁ@a;@kbwme

adiu chlori de,

N—(1b6@1aﬂkyﬂ-;ﬁhéﬁk)albdmsbhunm)l‘{}él 6€1hialkms(ulpljamdyll orl de

N,N- éiﬁ é.? %@)éx kyi]: @pgﬁ?ﬁ hag&%éesg P on§lg%unon;|m% l IC&alkyl-

(1- 6? a‘iﬁr@hﬁ? %m%phl ne) ni ckel (H) chloride or

enyl phosphi no) f er r ocene] di chl or opal | adi um
( ppnd M’lemddartyl ayl, (3a8(ﬂ)'cgeloalkyﬂl betkroanil br héten'ocyiﬂyl group within a

conveni ent |y ag added, for npl e an_azo conp
subsiifhient a1 Qa LpenAlly DS tly £ 6 ?@P‘?ﬂﬁ@;emwhvé\ﬁp@hm she S?JH% or different,

eSO TR AT\ B, BRI, s,

nmetal carbonate or hydroxi de, for exanple sodium

bi car bonat e, sodi um car bonate, potassium bi carbonat e,
pot assi um car bonate, cal ci um carbonate, caesium

car bonat e, sodi um hydroxi de or potassi um hydr oxi de,

or, for exanple, an alkali netal al koxide, for exanple
sodlun1tert butOX|de or, for exanple an aIkaI| netal
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such as tri-isopropyl borate. In an alternative

procedure, the aryl-boron reagent of the Formula H
waoayoshmesaiepl aced with an organonetal | i ¢ conmpouRdTaEB2005902665

formula aryl-Mwherein Mig9 netal atomor a netallic

group (that is a netal atom bearing suitable |igands).

(2-88Yalk 31,81 6 )bk x §, 1L -60) Sk peindd edendi+ (-6 Ak yl fa@fino, and wherein any
exanple, lithiumand copper, Suitable values for the

hetemallyl group Mathin o sehstitnent omR° eRGeRH1Y begis duppS el tihioxo
in atin, silicon, zirconium alumnlum
"be dium nercury or zinc atom Suitable Iigands

H W tigsa usﬁr@rﬂ%&@hﬂ fhet @h@ﬁmy Bakd 065 2 Ewsumemﬁlvﬁlch may be the
hydr oxy groups, -60) alkyhﬁ%roups such as net

same ph ﬁffer@ﬁ,@,ggﬂctem fm;p hdpgcpnoa Iyq:thg]r OYARS; hy;ho)qg @mino, carboxy,

cart el ) S5 SR SR RGP G S0y

(1- 6@&@1%92@1 da[(d-6ehRy N aeli® H%C)‘éll&ﬁ&&drﬁéﬂﬁr(IZ 6C)alkano lammo and

or ganonetal | 1 ¢ conpound the forimula ary
N—(le&@)qﬂt}é»(Z@ﬁ?)aikgmytmmno,corrpound such as a corrpound of

s 2 Soiest e o P o o R e TR optomat bears on
cactPhAFOPECHE QR CUDLOIPD W) S3dbefd of (L ICPRNIuSHinidi andlor o

formul a aryl - an or ganoal um ni um conpound such
substisueat micqnmifndmdfydtdxq droimoudyana,ropkboXlyRta@bamaoyl, ureido, (1-6C)alkoxy,

N ”§1 oA Sﬁoﬁaaﬁiﬁycae%idﬁ P iallguamos,

CRI Pgﬁﬁ 0zZi nc
N’Ng(g ou n%l uc Eﬁ!’as ng ?CJ) rkrgggi%lb%l e Iégr %ﬁrﬁ - ZnBr .
(2-6R)ak®awmylangngr oups may i n general be chosen fron1any of

t he groups descrlbed in the Ilterature or known to
(®) ski (' dtia permasy] saupBprantPnaledsey | ehesysEiieets; whlcbﬁnay be the

samk Bfed@f? ) se cﬁﬁq ﬁﬁo fg}l&%y trffﬁlo'r(g}hl::tﬂgllJ ﬂlobl)éydm)% anudno

conventi ona ecting group
carboyy,asbaayl, eli‘elémtméfbj?lhaﬂylaproﬁgls olnyhedyl, Ethtyhﬁl 2-propynyl, methoxy,
literature or known to the skilled chem st as
ethoxparepesyatsepopexy.necthdaming cthylamieo, prepybaminagdigietyrmino,
dletl%H%ﬁ}nI o&e*h%#ﬁ&rﬂ'&%@ g‘fo ﬁgz{rﬁl&lgyﬁeéﬁ{}zﬁ&mﬁé@(&nanﬁ% ect

Perovar s e pr g ar
N-ni@th3ladEtaands AoﬁqegfymtagoﬂérﬁﬁWd@oxymettm By @ekYethyl,

Speci fic exanpl es of protecting groups are given bel ow

L-hydgexyt héleﬁml@hjdf 2-hydepayetbylc&hydrexy rl@hthyleﬂwér2Lhychi@xyprppyl

f i f h
LRGN A e SR B9, Mo Rt
1-arhihoViLnbthRR MR AR thyl, a%mmq&@emym[yl eBapitpl,

exhaustive. VWere specific exanples o nethods or the

2-amigpdvitlingithyletbyle @tWQOQrm@bﬂPml gmtby‘lalbélomﬁth}h,ese are

| t.ect
1-mgfanintind e HRRS b rineh MR b 2Bk PloBR T il HelBigaino-
-m@thﬁeﬂ@i X RABhSRmiNbrBHy, - Hﬁtmﬁom Hﬁﬁethﬂ&ﬁ? bQRethflamino-
car boxy protécting group may he resi due of an
—meihylero}fybramta@ldximthbdt l-acemanndpg/chall ﬂfmeltamdcallmzmmmthyl of

9. acsﬁagaﬂ@qeg}ml rm r%dal#%g%yﬁg’yggr sai d al coholl Si l@nol

é@ﬁmﬁ r C e stralght or branched
L1- &ﬁﬂ hﬁla%%%agdl?%%ngé gﬁgghﬂpfdlpygxanpl e isopropyl, and

() rt- Qﬁtlg/h hetetoaryd rgrcaipktha(qpptlbmjlbn'beaisklyd)r substimedts oomprising a first
a met hoxynet hyl , et hoxynet
subsfig nE% X)f’y q m?é?mac%ar%w %{9@?0531 Regihoyy. §thoxy, methylamino,
tf
ethy, aglé]flcr)y oxy:ir/eﬁnﬂﬁﬁ o VaI o oxg (lﬁrg)rf e[ﬁ?(f)%}ﬂrbonyl acetamido,

al koxycar bonyl oxy- Iomer al kyl groups (for exanple

1- met hoxycar bonyl oxyet hyl and

1- et hoxycar bonyl oxyet hyl); aryl-1ower al kyl groups
(for exanple benzyl, 4-nethoxybenzyl, 2-nitrobenzyl,
4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower
al kyl)silyl groups (for exanple trinmethylsilyl and

sub
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al koxycar bonyl (for exanple rt-butoxycarbonyl); |ower
al kenyl oxycar bonyl (for exanple allyl oxycarbonyl);

wanyle/dosaer al koxycar bonyl groups (for exanpl ePCT/GB2005/002665
benzyl oxycar bonyl , 4-met hoXdpbenzyl oxycar bonyl
2-ni trobenzyl oxycar bonyl and

proploriintide), bﬁﬂﬂeﬂb@mmﬁlbo My-methyilpropiokiyindd, hydr()f(ymetﬁyla MHydroxyethyl,
trimet hyl si and t rt-butyldi nethylsilyl);

1-hysglrqapt- f(fgﬁdr argingmsthylneahipopish d jaming-lh@sthylethibne

metlqud N u% g-{yyir ﬁlgﬂ&ﬁ%}{&%tﬂglp f—ﬁ%él%gﬁﬁmo'—\ﬁh{éﬁgffethyl acetamidomethyl,

Xy and am-‘no
1-acBhti@seiiyl end llféid@l‘énhdtﬁlll-liﬁ&hylétﬁyl BXEAcend @ﬁbsﬁtuenbs%?&ted from
metal - or enzym cally- catalysed hydrol%5|s for grou
fluogn, ehloess tQﬂWI‘PmGﬁTé’h z:yarm( edekn mysthylhstbiylo geapal, ivinyl.fadlyl, ethynyl,
ou benz and .photol ytically for groups
-prgwfég&fgo tj‘%&?ﬁ H’%SY;?&‘QHSSBFRH"X YThe reader is
ref 88 héteroAe] BRGRIthEY AR 1CorCNRIFsBubMs cAiPrisid h'fﬁ?ﬂ bstituent
@ Qfl rchr publ i shed by John WI ey &sgongnlgg Su stuen
selquah &oml h}glmmfan@bamnylr mdloviy),retlmmyd aqetmdoavmpnoeagsht s

V- iy, Nt Ptgfintod, MNP s LedroR e Biane
1-hy@¥d:8V1 ﬁﬁegPBl‘ibthﬁOéncgeﬁﬂ?ﬂt@na&%&ﬂ%ﬁstﬁﬁerﬁrs@lte@t‘éﬁ Iideh ﬂuoro chloro,

groups. Pyrimdine starting materials of the Formula 11
tnﬂmmgmbthyb byaion h}ddrbyy,omtkryi nd:thyinmlethmxp and emhesy,s u c h as

thosg .di sclosed in t | e at, are
() her O s @Proaﬁﬂ BT t@mf sfn %F‘Hlsﬂté‘eﬁfr iadk g gpdroxy,

cutHE0E oSALRRY Nyl B A ol 13y

& r, Q& ifa HetBioarl @verpathyt bebrstarsingie arbsﬂ‘gent&ldcmelcfrom hydroxy and
herelnbefore except that any functional group is
hYmBFHP@@YEd if necessary, may be acyl ated, conveniently

in 1 I fhned.
O o LHEPTREFR' B Dkl o (BRERIEH ARCTEN it v
(m) HO2G'4s O andai? i N:eact i ve derivative thereof as
defined hereinaftes, wherei,n QL has an¥f§p t he
(n) nreaﬁi AR aaéfq ﬁé@(ﬂér@i%@ﬂ?oﬂ%hw@&eﬁtort( )akyl;
fun 2 s protected if necessary, whereafter
Eﬁ §$. ?%gyg%%up that is present is renoved by
(p)conqemolonal means. (b) For the production of those
conpounds of the Fornula | wherein X1 is N(RL3)CO_ the
(@ acyHas Lohor Zaneash Biterqup, whiohengy basba seme pr gdifferant.dpmethyl, ethyl
or bas]gB of an am ne of the Forrmula IV wherein p, Rl, R2,
pgmy , R4 and R13 have any of the neani ngs deflned
() herqhgpgﬁ@ﬂ@Iéxg@ﬂsmﬁﬂahﬂany functional group is
protected if necessary, wth a carboxylic acid of the
() Formis®i VHO2C - QL v or a reactive derivative thereof,
of th meani.n def i

wh . .
O hor EFberDrar e B et g aDe SiaF OgPiipen’ds selected from
halogéﬁ?)t ﬁiﬁlﬁﬂlorhéthglp efaRAhYdroX) ehBR, S%C%Mylp(ﬁg@ﬁlkeﬂgl (2-8C)alkynyl,

group that is present is renove conventi on

(1-6pdkaxy, @- é@)aﬂla/balmnba@le[(léc)a‘lb)rllaaxamilZéC)alkamy@?ammo and

n .for exanple, pyridine,
Aﬁuﬁﬁg)ﬁﬁfﬁggﬁ%‘ aYNe.  4- di net hyl ami nopyri di ne,
) Lrieidybans 1&r Z%HQQQ{ RA Evouié\(vl'ﬁ@ﬁ fhaly "Hértlﬁ’@%ﬁen@r d?fferent is selected

di azabi cycl o[ 5. 4. 0] undec-7 for exanple,

fromaflk@bj clxbmroaﬂﬂfmlommethﬂr d:yancr,dtydtoxgrambmmamtlm ﬂm;tkiqu rrrdﬁylarmno
for | e sodi um carbonate, potassium carbonate,

and %W%@ﬁ rbonat e, sodi um hydroxi de or potassium
hydr oxi de, or, for exanple, an alkali nmetal am de, for
exanpl e sodi um hexanet hyl di sil azane, or, for exanple,
an al kali netal hydride, for exanple sodium hydride. A
sui tabl e reactive derivative of a carboxylic acid of
the Formula V is, for exanple, an acyl halide, for
exanpl e an acyl chloride formed by the reaction of the
acid wth an inorganic acid chloride, for exanple
thionyl chlorlde a n1xed anhydrlde for exanple an

I Y . o " -
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di luent, for exanple an al cohol or ester such as
nmet hanol , et hanol, isopropanol or ethyl acetate, a
woaabwgesased sol vent such as net hyl ene chl ori deCT/GB2005/002665

chl orof orm or carbon tetracil oride, an ether such as
tetrahydrofuran or 1,4-dioxan, an aromatic sol vent

(v) SUCR i@ of Plsuemd. thaRh) gD @mdlected fhemITRdEd, ichlord, Srifluoromethyl,
conveniently carried out in the presence of a di pol ar

hyd T@Eib’tﬁnnuos@b%?ﬁn meghaxi, lagthylarranmnglmedr

JV, i V- 1 h
(w) di n:&qu If)gﬁsgﬁlga%lgeeﬁm#%p S se cttec%/ %r&%rﬂu%ﬁdi%hﬁé%ancgme&
(x) car iR Ofleratp ig1dcatraes ﬁtetg-%r urpo%iﬁ%nr ange, for
exanpl e to 120C, preferably at or near anbient

¥ temﬂm&t @ gravprip Hicdtedat ﬁteeﬁr-pq)sntg)mat erials of the
For Y nma t.ai conventi onal procedures
@) sucﬁ%ag %%HF§¥P%§@d 4P%Sem?%(anples that are set
(aa) Ut >t1q£ 6183 £bm W%@@mdm’% NXR“f@@NG@“PfN(RhECOC(R”)zo
Formula XI wherein L is a displ aceabl e group »
NRFIEDGER "nd¥(Bi ) lond DB HEACHR RLNRY)CO, wherenil' e Bydragea or
gﬂ of the neani ngs defined herei nbefore except that
(1-8 ékﬂunctlonal group is protected if necessary, nmay be
(bb) C2% Rg&' et BoiE® h@tRI%@cS’fcéﬁez
ave any he meani ngs deflned her e nbef or
N(Ré%;eam(RPbm(Ré%) wnd NQRP)@GGII(RB)ZNQE3)@Opwhetent RY is hydrogen or
necessary, whereafter any protecting group that is
(185?@§ﬂnt is renoved by conventional neans.

o | PP o SRSt

F&ﬂBZCEQN&KBD r, R4 and RL13 have any of the meani ngs

defi ned herelnbefore exce that an unctlonal r ou
@) 5. B gt et HPmIdROYHAT, NOMe)C (@IN(Me), NHOONEL,

gﬁﬁi R§E sui tabl e catal yst as

PH%%@?#ﬁed e#%?ﬁﬂ‘ﬁgﬁg ?Eﬁgﬁggnganoboron reagent of

(ee)t he Xas gaidedHrvheNHCO, mmonﬁ dnll NBFIGOCH,O0hi ch may be
ane or different, is a suitable I|&8nd as deflned

(ff) her éis‘nb eelented tipi NHERM Nt@ﬂetﬁz‘a@ec@hlﬁ SFONEMe ) PEHFAYE and
d her ei nbef ore except that any functional group
N -
tected if necessary, whereafter any protecting
(ggprogﬁlghgkxps present is renoved by conventi ona
neans. éll_tg‘:The reaction of a pyrimdine of the Fornula
(MﬂVI Whds Q@ of N(MeiQpl aceabl e group as defi ned
her 1nb§%§ﬁ§ and p, R1, R2, r, R4, X1 and QL have any
ngs defined hereinbefore except that any
(]J) f unc;tlllQ@@N];gbpggN(Md;r otected if necessary, with a
nmor ph o ine of the Fornula VH wherein g and R3 have any
(kk)of ﬂheSﬁﬁhnlngs defi ned herei nbefore except that any

) any Griok BRI R Pl BRE RRRB b Raaigl <"
hydtCQ)Q?\(? BohARA nidRa t%)h(l]_é@afl@ﬁ‘ﬂ-%@?am@}yy QoG RNE r&%ryo It31eﬁc)alky1

ried out int presence of sui'tabl e aci'd
amihd€l -p€pdleno@- Gﬁ)aﬂtykmunal()l-éCbm&;é dl;‘{(b—ﬁCDﬂbﬁkmaDO-ﬂl-ﬁg)alkyl

(o araien LRruRdclof R FefBimin boadRA cui tabl o base
R A L N S

QE ?/dhnymah%u(m@hﬂﬁylc (ﬂB@EgclbalﬂcyL @B@Ddynballayb(]pgﬁ}allge,,
i V- nor oLl ne or | az naec ene,
hetegparyls B@ter@%a(trzt -8C) a&tvlatqt%rptycgsﬁ %Rtatqcﬁ‘éy]eérgﬁ)aﬂﬂi’al

carbonate or hydroxi de, for exanple sodi um carbonate,
pot assi um car bonat e, cal ci um carbonate, sodi um

hydr oxi de or potassi um hydroxi de, or, for exanple, an
al kali netal am de, for exanple sodi um
hexanet hyl di si |l azane, or, for exanple, an al kali netal
hydri de, for exanple sodium hydride. The reaction is
conveniently carried out in the presence of a suitable
i nert solvent or dlluent for exanple an aIcohoI or

ey o, o o o o,

NTRPSCONR %t@d”)cé)(:(km)zo
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For exanple, a pyrimdine of the Formula XH wherein L

is a displaceable group as defined herei nbefore and
we2006r00598, X1 and QL have any of the neani ngsPdefGB2ew$/002665

her ei nbef ore except that amg functional group is

protected if necessary, may be reacted, conveniently

| N ahHG RSP W@HOCHQmS@HE akdup widlia khbSQb g%uf %f)tl&ﬁeﬂily bears on each

her ei nbef or e, th an organoboron reagent of "the
said [, rﬁ:HaorF@HLgmhp oa¢ nr warshhabdgene on ﬁHSCElkMubﬂutum;s dpd/or a

a di f.f ls a suitable I| and .as e n
subsgiest s 0 s . 08 GRS A RENM PR S alkory,
(1-68%{1cN 8o, N6t ARG @ﬁmm%t)aﬂaﬁ&u1 Ry, {1 HC) QR am@ﬁchp

IS protected if neCesSary, whereafter any protectl ng
di-[(@r@Ciplkyamirics (b6€xdinixycabomyipV€t-oi)alkplnarbambylnal
(d) For th t| on of tho e corrpounds of

Wi lhacrroameye PSS kasoRiarey The
N'(lb@@mg’l’“q ??ﬂ}é%{blﬁ’ﬁ%h‘y in the pr esence of a suitable

erel nbefore, of phosgene, or a

¢ heni edlerety) anyvakle (ﬁ—SC)‘@Dba]kyl \hetetoaayl oahietesocgtlyl greup within the Q
Fornmula 1V and an amine of the Formula VM R 3NH
group qptiopay Rgaps b 2 axp, supgtitugnts,pyghich magpe theisamepy d@ﬁerﬁ% gelected from

. RS S080, SRS Sl 3y SR eSSy,

(1- 6@#}@1&@& (escmryylmbenﬂ i 1g6@tkylamind, st fromsegrbup 6f the formula :
renoved by conventional neans. £ suitable chem cal
equi val ent of phosgene is, ForRexanpl e, a conpound of

Whe%fhf XIE g{: .gg{)?ct Ib&&'or is 9860 eé- frofh $GA ?\T(ﬁklfg,f \jvl?erginai‘is EsaIWdf'ogen or

e group I'ned her el ore

(1- 8@}@1@% &nd R“&yhyc&b;k;e(ldﬁe)aﬂlq@,e(akmeambwpl ECbﬁkylf &fano- (1 6C)a1ky1
exanmpl e, an al koxy aryIOXé or sul phonyl oxy grou
mw@nﬁcwwlr@t@agﬁyfaphmr&9 )qﬂﬁl@aﬂe&(&f@@mﬁ]w%ﬂ 6C)a1ky1

galaﬁg m%gf"eg;g hgefrx%yéﬂf}x \g%{ g) 1t18P l%%ém gﬁo:%lé %lpﬁméa"illy bears 1 or 2 oxo or

thiof§lRAAkAtsder i vative such as disuccini m do carbonate.
The reactl on is conveniently carried out in the

(mnpr e Bris 61-8€)adk i Re&Hakkenyl o2t 8Celkyayl hdpgatioH(dedtt)abiyl,

SR D RSP8I 0h BRI oo,
aImﬁHItJl 60JalityR rmea@m&enﬁﬁa (ﬂihe)dn%a 1L[@II6C%I’1®1]%&hﬁ@J(1-BCDdlkyl

presence of a"suitable cata yst as defi ned

(1 6ﬁléﬁlleyltibeﬂbl6€)albﬁ @-gymlkylsoiphenydi(1-06dalkds nul a XTV

1-ohakymgeronE GatD R R RO e LEECH or ¢ he

or QTSR AR AR IGCNAyINEL SERIEANS, PXECRiclolRY - APHC)alky],

group 1s protected if neCessary, wt
hetemagﬁnhﬁlemanyl-(bé@hﬂtyl dietdrbeychd ombétaroxyelili( 1v6(e)|a1:k|yh e ac h

of L1 and L2, i ma e the di fferent
sui*pgBiherein @%&h f éPIZ PlhéHg SFOR ‘%@ngel%?sé &P gRtionally béars on each
b h
s P e el A S R FT Yl andlor
subshitueat sedewatd fjbml}gdi‘cﬁymmhepct}ado [ darbmgemlmmqyl \nnadeﬁ(fltﬁﬁ)alkoxy,

any protectin that is _present is remved by
(1-o@eHinee Gt R Riosh o ber ARG Iokene. LLECIREHARAP. be
ai-1GB g Ry, O HERIRLSEEDER D Tl Abuafage Such o
N. Nfﬂjiﬂ(loﬁﬂj)iﬂ{yl]‘c@xfbam)éﬁlrfm eCrdichinopiabiiceatbnat e, sodi um

car bonat e, pggt ass| um bi carbonat e, potassi um carbonat e,
N—(lc@(ﬂlﬁﬂk)'ﬂn(%‘é kenoglamég®si um car bonat e, sodi um hydr oxi de

o GVBER P s AR Bl B wion o

for exanpl e, an al kal i netal am de, for exanple sodi um
hexanet hyl di si | azane, or, for exanple, an alkali netal
hydri de, for exanple sodium hydride. The reaction is

conveniently carried out in the presence of a suitable
inert solvent or diluent, for exanple an ether such as
tetrahydrofuran 1 4 dloxan or 1 dlnethoxyethane an

o oy e s o - o o o o
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hal i de portion of a Gignard reagent, with an
or ganoboron conpound of the formula L-B(L )(L )
wohere@mosp1E i s a di spl aceabl e group as defi ned PCT/GB2005/002665
her ei nbefore. Preferably tB8 conpound of the fornula
L-B(L*(L 2) is, for exanple, boric acid or a
grodprOptlbhalﬁﬂ)@lrd(}/IZ [i703 ﬁﬂ)@tl‘@lﬂlﬁﬂ vagch fnay ibs s e oﬂ)ﬁff%ﬁt se]ected from
In an alternative procedure, the aryl-boron reagent of

halogepo, taflwarpaetyl, wygnd éydrefsy,@@éao Gty di'@ﬁ)@ikﬂt 6-8Calkenyl,
s RO bS] 2 B Ao I 8L B M T e oy rowp o

the bRl e | i gands). SU|tabIe val ues for the netal atom
i ncl ude, for exanple, I|th|uq1a@g copper. Suitable
values for the netallic gro&p~Rnclude, for exanpl e,

ich tain t S i reonj

wheffif 80T et BERLO e R BoryOsna R S BtPindly isdbicogen or
(1- 8bbaﬂ1ay1d§nd/w4hs Hyc&wé)h(l%m?h‘ll?}l ! (I1f6c951%fay (necydey, {jﬂﬁo -(1-6C)alkyl,

exanp hydr ox roups O al kyl™ groups s
annmce(h?@)alletl,r(9+6c)pﬂ<abgmno (béﬁ)aﬂml lor drf( 1H6@)glkyJaminos(1-6C)alkyl, or

hal ogen s, _such as chloro, bronp and iodo groups,
ﬁ”“b%&“% -§€§H$E5§v ‘groups such as net hoxy, ethoxy,

propoxy, isopropoxy and but.g®ygroups. A particular

organonetalllc conpound of the fornula aryI Mis, for
Whercﬂaa?fp fiseg digget bogiamms iselectodrfronm@, €0chdaéRA’)cwhmeinR!” of hydrogen or

-8 o Betgroaphat piheipde %ﬁ;ﬂ?—@@%@?\#ﬁ@ﬂ‘éﬁﬁgﬁlﬁ%ﬁ?xs Lor2
subsgf&ﬁ&owcmﬂam RO YRAL BBt %éle@teﬁ?MHﬁg ﬁﬁﬁoyﬁ, (1-8C)alkyl

formufa aryl-Zrd'3, an organoal um ni um conp und
andéb6@kﬁampound of the formula aryl - AIEt2 an
nd such as a_gonpound of th

Sﬂﬁr%& ng?ﬁlsﬂ ﬁmm%ﬁﬁ SFYRTH R &fmC} 8OHB eamméludq@araé Q2 oxo or

tmoﬁPﬂEﬁH&% @f the forrmula aryl-HgBr, or an organozinc

conpound such as a conpound of the formula aryl-ZnBr.

(nn)Pyr Q‘hm(lnﬁ:)sﬂl@ﬂ thydg)xlyﬁ(u&’iﬂ)al@l Of-6Chgkdxg (LB alkV cha@b-(1-6C)alkyl,
be obtai ned by conventi onal HﬁJrocedures that are

aming e ofealkylt(b- @%&m&%(b@@ kyih ditlel-66pdi lamingrbk-6Ghadkyl,

0 t hose
(1-6E oo (L EEI RN bP 2 6ty bl Pl BRI B A B9E° e
aryl- @b ClkyIn(3-SORYEDAIRY (3;»‘8@)&yélbak I—@S&D)‘aﬂ(yq)fhe&r@éiylt abl e
base as defi ned herei nbefore, an am ne of the

hetemm%l—éﬁ)@ikylmmocy@l\prméqcyclm r6Clleyl Q1 have any of
tﬂg%ﬁggﬂg i oup 52 %ﬁtr}%e; e| ngequ %h X s%?ﬁ}llggt %‘?ﬁ?ﬁbears on each

said CH, WH0riCHAGbEp 107 0123 h&8gdno\g (180 M 1i s\ﬁBstftﬁ@ftseﬁfdlcﬁsa substituent
defi ned herelnbefore of the Formu wherei n p,

seleqtad fre hygroxmaaminoaeydniaparhons, m@amylx ureldne@mi(h)gﬁcoxy,

(16 B, CPREHTETBlrE. BT PRt (a8 aetind

N-(18O@ukyidaManios1, BV, FSBqt1- 6@)a[]81'[ﬂ‘éé(1%ﬂm6yl @ﬁ@@%&dn@x?@huno and
means. The reéaction is conveniently carried out in the
N—(lrﬁ(@Q]étmbé? of)atkagoylemliiee i nert sol vent or diluent, for

| h | th ol ,
s p et S nds by FOsEQbku hinaRe SEhelieny dgapamm within the Q°
grou? 'é?ﬁoﬁ%ﬁl YRRV &b iRt dd Qﬂhlé}hhlg.? B8t ‘H{ergag'{ Oc%%lﬁf‘?&@nt selected from

rachfori de, an et her such as tetrah uran ofr
halogend; diftwosrmethyl, ayanoEiyideoxyphminot (ls&@}allésd (ed@elkexy,

veni ent | ction is conveniently carried out

(1-66 ﬂ? Pé‘géﬂbgcﬁé)éﬁ t]%}EW’Qror AH0TBE LOYHPRBR foraWar as
iV, -dinethylformanm de, ,iMdigmethylacetam de,
iV-nethyIpyrroIidin-2-one or di net hyl sul phoxi de. The
reaction is conveniently carried out at a tenperature
in the range, for exanple, 0 to 120C, preferably at or
near anbi ent tenperature. Pyrimdine starting
materials of the Fornula XVI may be obtained by
conventional procedures that are anal ogous to those
dlsclosed |n the Exanples that are set out herelnafter

o T o N o a1



10

15

20

25

30

reaction is conveniently carried out in the presence
of a dipolar aprotic solvent such as iV
wodbwswoss f or mam de, , i V-di net hyl acet am de, PCT/GB2005/002665
i V-met hyl pyrrolidin-2-one o¥ dinethyl sul phoxi de. The
reaction is conveniently carried out at a tenperature
whekrdin 5f1@s 4 dinge boh®andRENP hgdroRy (D6CRIKY, (-6 )alkaRly(1&C)4kyl,
near ambi ent tenggrature The rimdine derivative of

cyancrd -6yl aminorkl 6%kt G oDalkplaminek opDukrs

r ei nbef the f f th
i A B U AT Vely i ¢y be obt i ned i n ¢ he
(oo)f or °qgf (ﬁS@ﬁllltyth}fdi’oiyh@ @@)la fypf(116 alke@xyrul-6C iy,

wherein L has e neanin i'ned hereinbefore.” Wien

amifie-(} éCk?éléfl,r(écﬁ@)@llwb@raner(%ﬁ@)&lkﬂedlb[éhécﬂalbyﬂatnhmOé%GC)alkyl or

-6l e (TRE R OL Rt i3-S lBRG- R Raoall o
(3- 8@)}%’&8&1[18/1 ~(R663d1k§11 Bht&YRBaryt @Je{ekéﬂrﬁeu 6C)alkyl, heterocyclyl or

nmet hyl an1nopyr|d|ne tri et hylam ne, "nor phol'i ne,
thﬂWﬁthVEhﬁ@hﬁbﬂ;ne or di azabicycl o[ 5. 4. 0] undec- 7- ene,

f | kal th
BB LB ak Sl oal T bRl B e apbginap ithin the Q°
grox%)c}gyrﬁgxi gf%é%?sr Perakdhstifihfs! WhicA %@%ﬁ@ sami@8 dfferent, selected from

or potassi um hydroxi de.” Wien a
halogbz, trfteroinetlyl, iy dios gpenainb o 1840 )alkyl, (B-60Yalkoryd(1+6C)alkylamino,

a1 fepaefihiin bitosit 1S okamin SRkt by, “For®

a- 6%@{2%&& ﬁa&ﬁjaﬁd?/l add &j(iL 6@/yilk§nﬂ1?lﬁgr g?gj&m&lt ve with a

aci d ‘usi ng a conventiona ure. Wen a

(pp)phad?as: 6BCmitl hydoogp ST alipt, ¢-60kgkaty-l-6Pnlinl byae-(1-6Cpalks,
g L A BB SISy HBF Sl lsrmai 4Bty
(1-6&*1§'alkﬂ r}ﬁkf QF% ggﬁ 8g agllﬁaﬁlgéﬂﬁﬁﬁﬂfjbﬁgllgﬁnﬁr"@ilk W1,
arle(B@CI)alhyl & se)cgolﬁpmyh B-6C)dyblvalkel-(146@)alkyl Hiekebary) Getdroaryl-

ar boxy group w phar maceutical | y-accept abl e

(1- 6531)?8]63‘1 eteypcysylios ﬁéﬁem?bfddl"(la6@?ﬂﬁ’bund of the Fornula I
¢ O'%&‘Wﬂ' f%?n ﬁr 8 {:?%J& }ﬁn the (8 group opEonally bears on each

phar maceut | oxy

sai d AT Lor CH; Iﬁuﬁ a\s@bﬁﬂtmv adyédeecamlﬁelyafoxg Mnbm:}iihﬁ Q:arbamoyl
derivative o e Fornmula | may be obtai ned

(1-68xalkpve (1 66)5?&19{1%1@@%(1,-6%@‘1@%10 ﬂhﬁlﬁ&)a&ky ammo

(-SSR e Rt 8 il bamay o

- 6639)2[1%%5111 (PECYIRario i ald FAIGT)RHI(26T ARGy I HPD

phar maceutical |y acceftable car boxyl i c aci d.
lvalayd zzmelten“eanmlr @&Cmelgalém hnfétbarbéroehntemceclmbgreup within the Q°

arod ARk B S R S ol piged o
halo%l no, tﬂﬁuovbmet@i\/h%@x%\&mﬁ& LaffavRlyl, Qm@@mﬁs 6C)alkox

ol ogi cal As5ays The fol | 'owi ng assays can be used

(1-6Gallslareinoh éi- K1 166Dalky bdminh chydovmyolneS by, tcb{mcpfle@é)aikyl

i 6 RS 3-SR o o B SeIGE Sl g 01-6Catt anc

hetef&ty MS6 )% .nhibitors in vitro of the prollferatlon
of A- VB- 46 ‘human breast adenocarci noma cell's, and
(gqgas | h]S imlethnyt sthiyh, propyd, toitylf pentydy ammbmemyﬂumlanmoemybt% -aminopropyl,

deargh xeno %§H§%ﬁggiyg$h§§8 carc ona tlﬁsuepgéﬁP I n
3-m%§%19?ﬂf%%ba&%ﬁ¥%?%ﬁ’?é?bm > Het %ﬂﬁ PGy R hifdieiny,

compounds to inhibit phosphorylation by reconbi nant
Type | PDK enzynes of the lipid Pl(4,5)P2. DNA
fragnments encodi ng human PDK catal ytic and regul atory
subunits were isolated fromcDNA |ibraries using
standard nol ecul ar bi ol ogy and PCR cl oni ng techni ques.
The sel ected DNA fragnents were used to generate
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froma cDNA |ibrary using standard nol ecul ar bi ol ogy

and PCR cl oning techni ques. The resultant DNA fragnent
woastcni1sl oned into a pCGEX 4TI E. coli expresBCOI6GB2005/002665

vector containing a GST epi¥ope tag (Anmersham

Phar maci a Bi ot ech, Rai nham Essex, UK) as descri bed by

2-eth¥laninethdl, 3-cthylamitiopedlyl, Bi-ahiemisibuyl, 288lamddcpentyl,
234- 245)h? The GST-tagged G pl PH domai n was expr esysed

dimefpplaminqopstierd, 2rdimefhylaminnsthyl.Jedimatiplaninopmpyl, dadipethytninobutyl,

sl BRARES, e Ra Bt B 23Rl PR DGR3 hinopropy.

4-diéthRniRsbu of SREQRYIEMInoPBStyl, Ak QTUOpEenyR bihay] of pasitihyl,
compound dilution were placed into a well of a G éinér

cyclgpentyletyclahenylyeclohepiyl.\gyclapentlmpshy}.styglobexylpletiyd cycloheptylmethyl,

.ei ner Bi0:0ne r unei onehous ; g

fory Gl eoraral] PRepdv i Mar ol e 05 A amolyl sy, myrimidingl
Chh; d ' i1k | 15
By S P X BB AL IRy, Bl BT
oxadiazolylniéthyhahiadiRpalplmetoylupyridylmesByl, p@amadimgumethyh tetthigrofuranyl,
d [ triph hat IP; 4 d. a. buf e

L TN T

. - < a _ Y - - . 1s . .
ok IR bR B, i
hon@@'pﬁrazﬁmﬁﬂ%azabidydam $1heptyt hdalingtk igol@iohivy]] dikydropyridinyl,

B R ST RSP SRS S AR e

. M . ’ i q

S R e R S e R S

morpledlinylrhéthyl, Prmdrpheting )ethyd] tetrahysiroy dl-thiazinydspbplli ng t o
fully inhibited enzyme were created by addin

2oy WA R YA B AU RET DY PP TScEbe.  Padge

v AR5 PSRRI RIS, Npo A et o
2-azabisyclaf@iZ. Hheptyfnsthyd0 mi nut es at anbi ent tenperature.

Each reaction was stopped by the addition of 10 m of b
a g pihewininyEA(R-30EyRopkyh oterrard o bateracheli gropmwithin the Q

o i T 25 B e g s o

fluotd) €hlord, i fdG2Eitnethil hyda%'(z,, anfii@6 0fEth g Bihy D widti dx§Jethoxy, methylamino,
~ GST-Gpl PH protein éé nr\% and Al phaScreen Anti-GST
dimetbyleminm bydroxEpetbyl, Bdwdexyabpl, aginomaatids Hamingsdivbnce

e b Sl e GR IHBB SRS A e ietaminceny
(i) lto'ea@fis HRI1, oy, oyl AbetbpyA, Bty R et Aty122-hadiok &ithyl,

nperature in the dark. e resultant signals arising
3-hydraxyptapsk R-théthpxyednd. 3-methonyprop g 2-ethoxyeshel, Betbxypionyl,

cyarpegit -t P dsarey b e A Ba Ty RUS e e e
5-cy@hopehiyt, a@éﬁ’@metﬁ?le 2 GRhnS3tRY], ?—'ﬁhﬁiﬂi—ﬁé&g}d I 8hRioBufyD %taﬁﬁﬁgentyl,

associ‘ated w th” Al phaScreen Anti donor beads for
methyl aoimpnesthyhi2-methyknoneathyly3-ateghyy 1 @hih8peopgl) A3ntthdemimbutyl,

S-mi) BT OpRYLRR BAPF Y o BSF 03] 4- 8 B OBV b
4—etl’é¥ilélﬁin%t) i, @yé_tﬁ}‘lﬁgin%hér?tgﬂ 1338 gé?@—rl-lkﬂieﬂﬂ laBndRethire PH

omal n protein. Upo [

[ aser I'ight excitation at’ 680 nm

dimdth@ anhomoanetind 22} dimeicy emptroethyh &adinwtiyyl axinpprogyic ¢€limethylaminobutyl,
.signal that can be neasured. Accordingly,. Pl3K enzne

5-dlwe%wlﬁmyoneawm?Fhlﬂﬁr(nsr}%{l%lygs%éﬁahg%@ea%@hé-dlethylalmnopropyl,
_ e - S\ ¢ ’ b S .

i GRIREILAT Skl Rnhofid, Zhelhchshof byl 2Ll 1sfbnnypropy!,
i nhi bitor, signal strength is recovered. PI3K enzyne
inhibition for a given test conmpound was expressed as
an 1 C50 value, (b) In Vitro phospho-Ser473 Akt assay
This assay determines the ability of test conpounds to
i nhi bit phosphorylation of Serine 473 in Akt as
assessed using Acunen Expl orer technol ogy (Acunen
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Aliquots (90 M) were seeded into each of the inner 60
wells of a black Packard 96 well plate (PerkinEl ner,
waaastiomns918A, USA; Cat al ogue No. 6005182) to Qi PETAEB2005/002665
density of -15000 cells per3éwell. Aliquots (90 m) of
culture nedia were placed in the outer wells to
acetpnlomiithyd dg ¢ -aebthetdosthyl e QPek bhend®renzylc2phdBAbthyl, cyclopropyl,
overnight at 37C with 5% CO2 to allow themto
cyclgbak éy@apf‘dléxl yelohgeyl ceiclahepivh e velepepalinahylicyckodutylmethyl,

cyclSSéﬁ%@%h%ﬂ@r %&Lllmlgl?%?g f gg%@ﬁig@[@b%ﬁwﬁ 71:;’" }é\gklt Ic?xa?z((J)Ty?Osoxazolyl

imid@blyl, ip9fesolyl) tﬁaumylambzam | oxhdivzéliyl, tigdasyll @EW IR pyridyl,
wth growth media to give a rang e of concentrations
pyragigd, preidezing., pysinaidinyd fnedmethel 2ffuné¢thyletémeny1methyl 2-thienylethyl,

B T AN R —

2-infibgzoly1681, f)ﬁ%’élﬂ%&ﬂ?}@ @P%ﬁ@l&leﬂﬁ thrﬁ§ol§‘ln'f€tl‘i5}1 rQ’-Eﬁlazolylethyl
reporise control, each plate contained wells having a
triaziol ymgethyb Retsinzolglethyh OﬁﬁdlMYhﬂﬂthyl’Zl}tlmaZ@Bdﬁbylotﬂmhazolylmethyl

R A L R e S

pyra%ﬁ@lm@tﬁ?lp Q%E%rznfy@tllnﬂ ‘éﬁﬁﬂlaﬂmﬂ%&ﬁ@ﬁ)‘l Oﬂpyﬁ(ﬁﬁnﬁ@ﬂfgg/nﬁﬁlﬁfdmglmethyl

hé plates were fixXed by treatment with a 0'dqueou

-pyﬁmmduiytbelhw,detrﬁtyldmfumnyl( Elh@h}ﬁro?ﬁ@il}d, tefatnysledthiopiGanyl, azetidinyl,
T A I L SN —
) T A B 5 g
indoliagl isethdatidylt dibydropyrédinygl, @trahydrofuratybmetivgl &:tmhﬁ:hepiyranylmethyl
tetfagﬁtsr R bufi%3&8&013%@2@515@9@?%@%@% PamBinylmethyl,

R ﬂ%‘ﬁf*ﬂ%#"%%ﬂ@%{%%% FIA St BRI
2- (nimpl’icﬂmyt)enhyl ﬁtnahgﬁroﬂ éathnzmylmeﬁqi P& droOl SGhiazinyl)ethyl,
| isation' buffer was renmoved

plpeaﬁalyha‘ﬁhxlp%&pwadlaylardhﬂgh@n@wae%mém@ﬂ%mrwnylmethyl

2ol DRI Yoo liPHl fmBIR &% BEREL R BBy Rl
dr iapd whlsicimae, O] GHE oMEHY gfoup (wielGh SHea®gtotp aﬁt@oﬂmgib):ars on each
Prem er Beverages, Stafford, GB] in a mxture of

said £ (Homos Hygrenp 2 ubstifient sslesisd figm hydroxeramiae, gyene setbamoyl,

metlfbr}&péetlﬂg %et@lﬁﬂh%nggﬁté@%&n%g%géﬁlg? eé@qgl er(l) diethylamino,
methxlyCArDelyy]; S@hdﬂybﬁﬁor(ﬁ%f%etﬂ?baﬂd&hb ﬁ%tlﬁ/ylc%rﬁﬁiﬁé 1i ng,

Hi tchin, Herts, UK Cat a 927 t hat "had been
N-lsqpmnylé@rbamgﬂoNﬂYrdlrmtbxlkarhgno uNfl\édletfwéctalr@mwd,@cwab Ipeepionyl,

but Bree ti mestl n.a mxtured% g@ d. 0, t050/ Tween- 20.

utygy Rt Eafouh, figeAmide, yrapigRgmido and F’&g‘Y?a&F A yr  at
amgh@Whedest '?ﬁS/' ai\éjj'lugﬁiiﬂl\)c%loﬁk?lx ﬁétlef&fy-} 38 hét@i%@ lﬁ%r&%ﬂvithin the Q°
anti-rabbit Mol ecul ar

groupmpnpnaibfénam MHQe@bstﬂacmB,eyhlcmay@tﬂaﬂ @gwsbrl‘dufferéht selected from

fluorty Phibyo, Pyl S eTE Rydtont aBing; Aemed s Sbdl metgeny, ethoxy,
metfy@énﬁe i he AR TG Sy Ak yrddhy! 3 BytRbx Rkh f%tﬁ%@rn@tﬁ%was

ded to each well "and’t he Iates wer e seal
—metjhta?qictmlll aiyalcsw]h}dr %—cwmeﬂhbﬂe aﬁtmmnﬁhyieﬁa&nmegr}al methglaminomethyl,

5. %E}tﬂect ed 1&? %tgx%rsﬁg%%% sceﬂce dosgﬁl1 }3%%’1%@1%?&%1
degree of inhibition of Serl ne 473 in Akt was
expressed as an |1 C50 value.(c) In VitroNMDA- MB-468
human breast adenocarci noma Proliferation Assay This
assay determnes the ability of test conpounds to
inhibit cell proliferation as assessed using Cellomcs
Arrayscan technol ogy. A NMDA- MB-468 hunan breast
adenocarci nona cell line (LGC Pronochem Catal ogue No.
HTB 132) was rout| neI y rral nt ai ned as descrl bed in

~ . N [T o
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tenperature, the cells were washed twice with PBS.
Hydr ogen peroxide (3% 50 m; Signma, Catal ogue No.
wolRogapsaas added to each well. After 10 m nut E6TAEB2005/002665
anbi ent tenperature, the wa7ls were washed again with
PBS. BrdU incorporation was detected by incubation for
morphd iy Tmethy] apibé@dihylnREBe ! linpEpaidinylmethsk piyetdzilnskthyl and
r%};}ti ZOdy }Zg%@m ; }(Iial t ag, Burpﬁ) ngaﬂr}]e, C‘z\ p%jse; Caﬂ?ltlal og};lue
homppipern@BRbogthylhat was diluted 1:40 in PBS containing 1%

69 o BRSSPI APRRRY, Y Smincpropy,
-amifl 05 ah@fofhl méthPaf@AdrSetl! Bridiigadaiobmkl, 1 hour
4 atglgjﬁgli’gnt tetﬁpggjar?l}rg Wi th PMB% (50 m) ar?d . 05%

3-mathplemi ®prépyl femetyltanzinobuiyl, S-methyaningpentyl, dimeshylaméncanethyl,
flyor 488-] gbelle oat anti - se | gG .. For
2-difpe %@ggﬁt%ﬁnf-g@%hglawqprqﬁy&,{% ,eﬂ%}%‘ﬂmﬁ[‘ﬁgﬁy}dﬂ ution
_di ' ; I r )
5 dlﬁl_’ié%hs‘ﬁﬁfﬁo ag%eng%gdgd@h(llz lgéh‘ri:}g,l Behz{il 2p8enyldif1atRERNNG, c_yglﬁhexyl,

ate was washed i'n turn w
cyclaiRatylfethyt gyucnbdxyiR8Byl, fienyld imidwslyhdhiedolyb théadinzolgl |

vic I OE BALSETES, A VTR R S,
T e

tetratipdpoeled-afiazinyli pipedidinylo hoBpiphBdid @3 pipetazinyt, dntdopipgsazinyl,
N R Y GO T TMER T )
pipeflrBRRAUE o ahi, o SpaN e AR

2-(piichazinyl)ethyl] domopipefaAimdmbyl Gadd-kzabickclo[22.1 fiepylméthyl,
total of about 5 x 106 NDA-MB-468 cells in matrigel . . b
( BaB PhBTem ¥k ¥l 3-8Gicarlogikyl. Rgterogpy @A}sletswwlﬁ} gopRyithin the Q
. 8 0 ch.
i e R
amim}) eedthyl AmSdy Sy, nidihflbhind ahd disciBR&itieshd Mycachesk| y
usi ng]‘ cal lipers and a theoretical volung i

(3-8C s [Dabityb dheterearptear deteracyslel sovpavithin hedyi greuR epfiqraly bears a
furt PR A R TEAL O BUR S o BARLOKIEIRASH o RIME] ¥ §RES aminomethyl;

conmpoundsTare prepared as a
(tt) bal |def1§ Heftﬁrl,%ﬁ@m,%gﬂ)}ﬂ!ﬁsbﬁoﬁ% pakly pedthiabieyly e hcthe yamgl,

dosed orally once daily for a period of about 28 days.
3-mathex yiropsd 2-ethox yethils 3-gthesymopy, eyesemetbnl, 2Ayerestiy, I-yanopropyl,

h | ogi cal ' f th f.th

tosBma oy egh 3 RbRRE s Tabarhilh a2 Bty

3-arSigBsToBY1, AehliNdBuYylPSafRssRALyD )fn&ﬁ’jl’mﬂl-iﬁﬂﬁ:ﬂ%ﬂ, 1-hetyPdmimbeéhyl,
I, may be d

enonstrated at the fol | owing concentrations
3-methyosewropyl.chmetylaninebwyl, inecthleminoperiyk ethajamipgipethyl,

and - .Test (a):- 1.C50 versu L.,10a Type,la
et hopsi roRETERIGE. 4aiBRRBREn DelvEng iRy
dim%ﬁ/?ﬁanﬁ@rﬁéth*lp@-@iﬂl&hﬁﬁﬁﬁﬂ&ﬂ@%3—ﬁi%et1%¥;ﬁfﬁﬂb§ﬁop?}, 4 dimefhylaminobutyl,
Test (¢):- ICO in the'range, for exanple, 0.1 -
5-dibRthyMmifiegntyl dliethymotinarnetizyli, 2-didikylamingethyt, Srdiethylaplirgpropyl,

O T RO R
o AT A g b M S, s
cyclbp®bginfetl)yl, dyblobutytrhetayid cyaddpentylifethyl, CpilohexlyEhdhylefusylsthienyl,
oxagp_ljlg[l, ilsg)g@-gmein@gijy?g};go %Pa@%lg{e, ﬁéz?ztgg}ﬁg(gfa?i{aggﬁrﬁ r’H)Jilagi’azolyl,

0 -. 20 ] C): o= ' .
e S By phegind pYEp=tR mliainy SRl G,

range, for exanple, 1-200 ng/kg/day. For exanple, the
pyri m di ne conpound di scl osed within Exanple 4(3)
possesses activity in Test (a) with an |1 C50 versus pi
| QGaType la human PDK of approximately 1 mM the
pyri m di ne conmpound di scl osed wi thin Exanple 6(33)
possesses the followng activity :- Test (a), 1C50

o o A~ — o ~ N1 —
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conposi tion which conprises a pyrimdine derivative of

the Fornmula |, or a pharmaceutically-acceptable salt,
weabwsan®1sr pro-drug thereof, as defined herei ROBGH2605/002665

in association with a pharrm&ceutically-acceptable

di luent or carrier. The conpositions of the invention
oxaif&yln’iwx}ilﬁs@(afzolquéthzlt hildezdlgimettiyd) 2-lisidatdlgethok PRIz 6lylEethyl,

t abl et s, Iozenﬁges ard or soft capsul es, aqueous or

thiamlmelgmpt@iwa ,tflﬁénﬁz??a_ﬂiaéﬂb’lm%{hglp@ﬁ%diiﬂoé’lm bitgregplylmethyl,
R e e e M R

2-pyifdlabiny R, Pyrisd aR§REdtRYIS2-pyfiLidindBihgl, sdtfaBldrofur],
i nhal ati on gpbr exanple as a finely divided powder or

tetrayfliogyiagyla éateabpdrpthiopyranyli mizetidnyl apyromingls pymelidinylatroopholinyl,

for pl.e as.a finely divided powler r. for. . . .
eurdyPion AT Bu P mhmopivsh oy e % hogthipapaziny, indolinyl,
isoi AEUHRGL Set@hy@okutafHneihlyD RetfARl dioPifa@YIBRANE, 1,3-dioxolanylmethyl,

subcit aneous, intrapefitoneal or intraruscul ar doSing
1,4-diox arylmethyb pysioltidinylnfetiryl y motphblinidsietiy), 2-(Bxepholinyl)ethyl,
AR I T
2-pRRAARIRI 6fhoRdSbakAR e | known [n the art.

, conpositions intended for oral use may contain,
f orand xenereie anyGHE, 61, 0D CE @odupuwitinig thesQR gtompioptionally bears on each

. flavouri ng._and/ or eservative ents. The anount of
said (i O oot BrowRs Ehiont i R hatorsiomeings SYigp ccarbamoyl,
metﬁdg(‘ér'égﬂggﬁ,ﬁrftﬂylml Ry199H, gﬁ%ﬂﬁaﬁﬂo%‘%ﬂo&&cag%%yl,

vary" depéendi ng upon ost freate

ethok piearparyl, i -nlesirylcanbarsoydf N-athyl dattsimo i Misopfopylcarbamolyt, a
formul ation intended for oral adm nistration to humans,
N.Nygipgt oYYy agehk BrapIonyh Pivaleyhycetantide andy gnethylacegamido,
f i . i ciq - b
O DR PR RS e b BRZR Pl i e

groupiptiopdliyehearah de avstituents, ®hioH MiayHe th Sind endiffemhit, 8lected from
may vary from about 5 to about 98 percent by weight of
fluogq, ghlogr, ifleesamsdivh. ibydroxyamiap LarbamqyhanetbWe medioxy, methylamino

o B RO VRS 0Bl SRR o

withivther@ @odp sptieiaily et aiisstidicneasetad R6Q hythgyagayand
sex of the animal or_ patient and the route of .
methoxymethyl rexenespethde awingmethw.gnetbylemignsegaihylr dimstipilaningmethyl,

oy b Rt B PR LR hok b8 P
(uu)be thitg%L?gsaﬂatdﬁﬂho darfaxdnyidd@sdup, N the range, for

exanpl e (g to 100 ng/ kg body weight is received,
(v)gi véhe XFQF gepyiprie 8 nawrallyvdcdeningssusinol carhgsaeidal grotmeed

oses W b be adm.ni stered.when .a parenteral route is
v B0 sfe PR B iR RER S Ui
(N,z\admdah}agw@mmno,agg@?ydymrﬁjhs, I ARG Flani Y, 26M8EPlaBnyihmino,

ng/ kg 10" 25 ng/ kg body weight wi |l " generally be uSed.
(N-ngithylplanyl)amihor (28 ¢tAamisobusanoyhaniiyo,ilnkeyaniion, a dose in

iR, FEEAR S BRR 2 3e  oi
. . ' [ 3 . i cal .
L-1s61¥:1§‘<fﬁa[éﬁ1%9; L@élfc?lrertgﬁf\}mélrzl-lﬁgﬂgzliﬂglc Ial&%,rlnov.%tﬂygﬁg%ygmg%no,

uni t* dosage fo tai n about
serylminoyi Ounethgl-Lishiyd)amimce iWinoathylAsseayBamethoabove, it is
enzyjres contrjbuie to tunourjgenesis by

kn hat PB

(ORI bGP TG LR PERRBIO S vhi-cyrEmyDEPH; on

' | _ o ! h nts

R i A R b b TR e R
of cancer cells. W have found that the pyrimdine
derivatives of the present invention possess potent
anti-tunour activity which it is believed is obtained
by way of inhibition of one or nore of the Cass | PDK
enzynes (such as the Cass la PBK enzynes and/or the
Class I b PBK enzyne) that are involved in the signa

. N a L
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useful in the prevention or treatnent of those tunours
whi ch are nedi ated alone or in part by inhibition of
woeDRkemzyises such as the Cass |la PDK enzynes BQ@/GH2605/002665
Class I b PDK enzyne, i.e. t¥e conpounds nmay be used to
produce a PDK enzyne inhibitory effect in a
(N-thé@h b batthgamitio)Bl-adparagigthntho, Mgutimmnglanng, L-AFosylamino,
stated hereinbefore, inhibitors of PDK enzynmes should
prolamisfo anedrstilamiaoyal ue for treatnent of, for exanple,

c Pt (g BERE e N BREE N byt ARSI B Fpt

wheldi®nchi oal veol ar cancer) and prostate, and of cancer
of the bile duct, bone, bladder, head and neck, _
ki dReyis furyly pyrrolyh shiemyl axegelyh ddoxezadwlyinidazad Wp prrgealyl, thiazolyl,

soof Y DR el B B S oo,
benZidRREKA, itentRAbASTdEoch Mbthiaz P 2Rl 8 Hebrs TV 2088 HEts comprising a

| eukaema (CM.)], multiple myel oma and | ynphonas.
first Aulostitwtind geledsedirbun hyideox yasgrbarnoydf methexy,rettaxtyi anetankide.e

T CONCE N Y
and %rahgdfgx 01 -FReyRAhy1, AR HpHBRA B&IE AB&{tAER séi18¢ted B8PSR0, chloro,

I cafment in a warm bl coded ani mal such as man.
triflieromethiyh gyam, Aydroky,meethdsetbylt methoxfiend atheryii on, t here
i's ppovided a pyrim djne deriwatiye of the Formula I,
or bﬁgﬁiﬁ@zﬁt%&%ﬁgﬁ é%@é‘&flﬁllfé It, solvate or
pr oy hel 8Rd thedS H6hd ReaLthar ei nbefore for use in
thqué gg’ﬂ%t?on o% ean z(’gntﬁ} - pr OF;ﬁf erative effect in a
war mis0 oorisd adithaR* gronp isselawtl fréin doch, khlok® tafluoromethyl,

further feature of this aspect of the invention there
hydsogy, 9o daethyl, thwmﬁ@ylagvmw%c{ dignegtylami@oFor nul a 1,

or a {i - pt apl e salt, solvate or

proﬁlrugbt"%gérﬂébollfs? ggexggﬁ%?ggﬁg I‘%gll%l% efore for use in a

war i ¢ sdeteet] Goinr@d, NHCO, DEMED0aSONH, aTON(MB) MNHOONH,
ent in the contai nnent and/or treatnent of solid

NH@&%Q NHCQGH N 208 NHGECHNEGQirander aspect of the

o RS Al ARG, difoll! SYNOE, D161, BefyRlugdl, XK BRES,

derivative

3-meRakypR6BN ] 2-6dhbk yetityd CBpihakyopyl éy,anﬁlﬁbt\hﬂl, Q-dyﬁn(wﬂ@l,cﬁ’-bﬂafnopropyl,

t hereof, as defined herei nbefore for the production o

1-cygpo-drmethplediyl. detvanoiusyledtranopeniyh amiramaihyd odragningsihigl

such a n.. Accarding t fur, r. featur f ot hi
s-anitop T, F PR e PahorenSh S i R 3 et ipoghyt
3-meMylaffisipRep Al &f-imeeyl n@lﬁut?’lb §-niehyTaehopent§T, ethylaminomethyl,
har maceuti cal | y-acceptable salt, solvate or pro-drug
2-ethlaminotthyh $-eibylpminpprapyb idritieylaminobutyl. Heethyaminopeniyb of

. di.ca t [ In the, preduction. of a . .

aim GRS ER R 2ot e O OGN GeroRVl rmpthytaminobuty]

5-dife 1 ASnOFhtACESMY aRfindrRetByll WdidigylakBREME 30diethPlatninopropyl,
aspéct of the invéntion there is provided the uSe of a

4-digpylaminhbueyl dediettgtl andaopdntyl h2-nfedrylsilphdnyleghryl ar acetamidomethyl, or
.phar eutical|]y-acceptaple salt, solvate or pro dru

Q" if Ria be, Fabdniayeinmerbeoftyh & arrlcelbeEy.

e B AR Bl AR A1 A0 TRty

oxazuhyl/ Boxdzobdtimedazobil, yodzotyltthiapely], dil szehd sox adineolyl ithigditzolyl,

a further feature of this aspect of the invention
tetrop s VPGV Iy P P HHEAYD BT BBy o CRrR s ey Rhethyl,

. L . ‘. . e A
g U R R
adm nistering to said aninmal an effective anount of a

pyri mdine derivative of the Formula I, or a

phar maceuti cal | y-acceptabl e salt, solvate or pro-drug
t hereof, as defined herei nbefore. According to a
further feature of this aspect of the invention there
is provided a nethod for producing an anti-invasive

Y e o e g, . o
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sol vate or pro-drug thereof, as defined hereinbefore.
According to a further aspect of the invention there
woOo@roosdisded a pyrim di ne derivative of the FoPaQUIGB2005/002665
or a pharmaceutically-accepabl e salt, solvate or
pro-drug thereof, as defined hereinbefore for use in
thiazdlgingtiey etnhmmlnmthylr@aardfmoltyhﬂéthylhrbﬁz&immmmeﬂxyMuﬁ‘dzo@urﬁethyl
sensitive to_inhibition of PDK enzynes (such as the

pynéylase@w,az-emﬁeégylawa%pywm ZaByafipylpthd, éwglwel)lylmawl

-PS?’I glnp 1\("8{%3’% ?&P er a &)y}sl%%a&ﬁw ?&nr\?gg‘ﬁgglnéhé and

tetrahiy@f oﬁ’yﬁhyl ﬁiﬁiahydrythﬁxfpytaﬂyl) Wretfdhyl Spyritiagl, iyRalididyl@morpholinyl,
further feature of this aspect of the iInvention there
tetrahydmb%tméanylhelpegémd} harrppxpﬁﬁdlmfh eipgeazinyhthopropiperainyl, indolinyl,

isoitHiFY} oo oo RIREARE Sl dortaRinEivEd SefBolpimsty
1,4 Hmaﬁsaﬂl@ﬁ@p wfrsmhylmdmeﬂl B8RBlnyIRkthYE ©- anﬁbrbmmypethyl

prevention or treatnment of those tumdurs which
plpesldns'ilmﬁthﬁl 2dpipatidinybetbyl, bemppipetidinylyretisyl ( piperhziayimetheyl,

d as s and/or th ass | b PBK enzyne) that
20%9%?44%' anﬂe WﬂBmEPaWEP E;nsductlon stepg m%lch
| eadd me;e,lﬂeargr oHi ter ?eir (022 ,gr&ﬁswl&n&ﬁ khe OV gl%ﬁb\bﬁﬁ&%y%%s on each

mgratory ability of tumodr cells. AcCofding to a
saidfCchl.t (Glds orf G4 gowp afsubstiteent sgeated omittydraxyy aminoocyanheragbamoyl,

et PR E BB P D R I i SR
ethoR s&%yyrm {15 b Aoyl fw.eﬂyﬁ%&myﬁwygsfoﬁ@w&ﬁm fe

I'b Pl 3K enzyne)’ that "are i1 nvdl ve the si gnal

N,Ntdlmnﬁnjla:athammyls taeqiyl, propodnyl, einchlayd, dcbanpdoind Hﬂﬁd&th}dacetanudo
survi igratory ability of tuno

L nvasi ve and
cel |a§3{ WP T5rAsYh EEEerlontket é?tﬁwgwl 9 beterpcyslyhgrPupithin the Q°
f [ r
grod'i__y leeﬁ?)fléﬂsﬁbe%fgoym 2 al%sﬁ%%g{sﬁ %fg y g)% Cdéép; ?ir%&%’ & (ﬂffffeﬂ? selected from
fluogy khlat® mﬂuqrbmediyu @yﬂfmy,enﬁno,&&rhﬁioyh&ﬂethﬁlc fiethogly omethylamino
According to a further_ as the invention there

and dinethygmihocng a8y speh 4k &3- g@)qyelgelikvb hgterqapd o fetercyclyl group
wnh?ﬁ af %&@g@@ﬁ? bbMs qsGERL ﬁ’c &1 ﬁc{)dt qrorﬁ%'ygiﬁ)‘x?m%{hyl

as de |ne erei ore-tor-use

metqumediyng:yand?ﬁzt{hﬁnzmmmeﬂ{yl bhéthylymefonesehyl( Giuthyddnidomethyl,
Cass la PDK e me or Class |b PDK enzyne inhibitory
pyrrelﬂqhéﬁlfr)ethy}\dewapﬁl@ylm@thal iperidylmethyl and piperazingmgybct

or a Y EH INROLLANGHIER 16\ AL SYRAsd iete O 2

eri |ve b or a

phay fadett drﬁ@ilhlyeo@gﬁﬁﬁﬂ abihe iswntion & rﬁldﬁ{e RE8HERDf the

t hereof, as defined hereinbefore in t manuf act ur e of
Forrgulgdahesiint for use in providing a PDK enzyme

inh' i.t ry, eff h as Cl ass ro...

if BfoRreestS niS e dia g SolR R ekl iR W, thipzolsl,

1sotl‘f1hﬂdl§"leéxa@§a§8}§11 tRihdiabelyl, ﬁ’{z@BIy*l PYritie p i dZirBi, SRRk @ D yrazinyl,

arret d for prowdlng a PDK enzyne |nh|b|tory ef f ect
and Qs bedrs é@ra smaﬁst@entsacmmengzgxﬁﬁt wbsmuastsseld@tdde hzglmey,

hi bi t ffect d t
carbepyl etk tno: dtaniil, RAPanHE BB oHR Gethpine
N—mgf?l?lﬁ%[ﬁoﬁarmﬁf) By dRAS/niERGR UL h Gibi yeue ﬁﬁ@ﬁ@lﬁhﬁ)ﬁ/aﬂ fnethlylethyl and an

vate or pro-drug thereof, as deéfined hereinbefo
optidisl stcaneé suliséivenndsddetrderom dhupz, phloopafiiwetemethyt, lkgano, hydroxy,
esent inventi ssess substantially better
met}g’&%@ﬂf”ﬁ%ﬁ%‘%%‘%ﬂo@@g’s | a PDK enzynes than against the
Ol ags id e PIEXTR: 8 393ha’F iFEH; T ecept or tyrosine
ki nase, VEGF receptor tyrosine kinase or Src
non-receptor tyrosine kinase enzymes. Such conmpounds
possess sufficient potency against Cass |la PDK
enzynes that they may be used in an anount sufficient
to inhibit Cass la PDK enzynes whil st denonstrati ng

little activity against the Cass |Ib PDK enzyne or
aga| nst EGF recept or tyr03| ne ki hase, VEGF recept or

o o e
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effective amount of a pyrimdine derivative of the

Formula I, or a pharmaceutically-acceptable salt,
weabwsan®1sr pro-drug thereof, as defined herei ROBGH2605/002665

By "a selective Class la PBK enzyne inhibitory effect”

is nmeant that the pyrimdine derivatives of the

For njuik @ dr qds ¢ andtie Rbgrenp isagathpist C ass |a PDK enzynes

than agai nst ot her kinase enzynmes. In particular, sone

of At eprisduaddheRe sraiprigsalestedhisomdlionichlpraytaflnpiomethyl,

nyafiRl BhinB AR AL o o B R R B R e

ki naﬁfs_xlqbé@@fﬂimdataa%ﬂimp&imﬁes For exanpl e a
sel ective ass |la PDK enzyne inhibitor according to

t he X ris edleqterhirpm MHCO: MHCGNH, FHCREHeOpNEEIRCH,NH and
cat, least 10 tinmes nore potent, nore
P"*E@E#@f@@hé“ﬁ@ | east 100 tinmes nore potent, against
O agy ik el SR YTBSyIL Byl ?&ﬁwaﬁmﬁﬁmylkz-aﬁmthﬂ,

According to a further feature of the i'nvention there
2-arhigopk-methytory] p3-amiriogianyl, deamhinabityh SefminbpenEdr mathylaiminomethyl,

e B R oS0 3y,
dimbth§RhFE hetRY], Qxlaﬂﬁgcgﬂgﬁﬁﬁ&qlﬂrﬁaﬂethyqm&,?gpymgéﬁhHalalg}]aémnobutyl

(i ncludi ng snal | | ung "cancer, ‘non-s

or Seimethylzaxitofntyhodti QHk pheryhrbeoayl c2phemiethylr oslapentyl, cyclohexyl,
Accor di to a further, featyre.of this. a ct. of the
cyclppRel LR EPEe Mgl 8t dmazohl dhiseoHE hisderal of
thichylfhelTB Tz bhyiaRing, EBOIRREH)L Bz RN Fatf Bt dforany,
tetradhgdropgmnyln tetiakydrothadpyeantyl, @fyrrokumd epyrafididyd, thorpholdd,t |

one, bl adder, head a neck, ki dney, liver, . .
tetrag«aéﬁ%?ﬁhlé@pﬂnaamg@gﬂ g?lﬂ@@%laﬂla@h gl,pewaw;lwwma@;nyl,

. Kion i i d .

ina 5 85658, LR mbh L oA e ok,
pipemidalybirechal) d-(bipendiaghathylApipetidingplpxymethyf, hoinopipefidiaklnieathyl,
_of this aspect of the invention there is provided the
pipegpzinybmetyh Jripicezy gyl hamoppeszinyaetgk¢ful a |, or a

) ' j -aGceptabl e salt, solvate or prodrug
zzugﬁg&gggﬁgggégi*%ﬁgg’hereinbefore in the manufacture of
a madd easent afyatryly @R8Clrytioglkyl, Gateraany o@het@ﬁﬁ?fi&ll @bup Bethin the Q°
un

breast, colorectum lung (including small ce g
groupaptiepallynlnarsstheibetitpant se egieg froam Baerogefdoro, trifluoromethyl, hydroxy,

.bronchi,oal r n ate. According,to a
s, RN P B FARRRY b TSRO A e <
(3-8C5cyRIcakiytl etk digylug deRfodcRY inOﬁ'P ithen BerQNabiny @?tafnaniﬂ Bears a
Formula |, or a pharmaceutically-acceptable salt,
furthes isybstisnest sehrcéadk fugm emineaéthylamethsdomaempiby bandodifgthyldminomethyl;

or o pPErmPRRiA i Bl I G hrocsthe 6o b1 adder
he agdfiaihdr pREkularkdofipRYind bf elinvedfish i0d prRfidiRAeril b the

oesophagus, ovary, ‘pancreas, skin, testes, thyroid,
Formwled wderager-vi x and vul va, and of | eukaeni as (i ncl uding

ALL and N [tipl el oma .ang | homas. . .

AcoSP s Ay s ks, PESORE, G el L SR, tiazplyls isothiazolyl,

ilJ1VSRidaeiyl, BGfifidiSylRE PYagRdh, andef hesks 1oy A dupatd.a isi
pynégﬁgg%aofytﬁzﬁbrégét,9¥glo?ec?ﬂﬁ$ Iuﬁg {includingscompnmnga
first snipdtituené bdledtedijormdrydmxy, caobansoyd thetbexy, atetmgidoaNermethglacktamido,

br onchi oal veol ar _ cancer nd prostate jn war m
YRGB S SHERTS - Qo et s Ty Badiam b el second

i B e A MubRITR A0S i AL A I | :
S R P PR T AT bR BOE i, Ak ¥ 3pd methory

a pharmaceutical |l y-acceptable salt, solvate or pro

drug thereof, as defined hereinbefore. According to a

further feature of this aspect of the invention there

is provided a nethod for treating cancer of the bile

duct, bone, bl adder, head and neck, ki dney, Iiver,

gastrointestinal tissue, oesophagus, ovary, pancreas,

.
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anti nmetabolites (for exanple antifolates such as

fluoropyrimdines |ike 5-fluorouracil and tegafur,
woabdsionsazed, net hotrexate, cytosine arabi nosi #eTaB1005/002665

hydr oxyurea; antitunour ant42biotics (for exanple

anthracycllnes like adrlanyC|n bl eonyci n,

dox 61 ubCH md Qaisibroy &' ris Nemdr(ﬁfbsﬂ}h, i dar ubi ci n,

m t omg/& n-C, dactinonycin and mthramycin);

ant 4P tot i ¢ agents (for exanple vinca alkaloids Iike

Vi ngEd @:tl ne, vinblastine, vindesine and vinorel bine

and taxoi ds |ike taxol and taxotere); and

t op thesXive senp ia hichietiar the(3 positboranpl e

ep| quﬁ%¥||OtOXInS | i ke etoposide and teni poside,

¢ 6t ecan and canptothecin); (ii)

¢ ZJm B PRt 2 P PR PR 3 Bl O inopropyl,

metl@ﬂmhﬂmnfeﬁﬂﬂé ofdithetiodminbare)yl, oRIT) llﬁpﬂé@g%ﬁzﬂf@phenylethyl
examl e bi cal utam_ de, flutanm de, nilutam de and

cycleResivt eicihexde excighexylmethyiythiareladsh ithier-3pimethrh

I d
e L L D,
tetraR g@roeHi @) yrarbd- SAEE- gy folinty R ipy@618di0 2071, SydIRIe 388, morpholin-2-yl,
anastrozole, |etrozole, vorazol e and exenest ane) and
piperidirbivt Ginerigin-Bal, pinegicind ], mazaglfylmagméclmé-yl( iii)
yrrglnci“ b| ﬁl%ﬁlyﬁ’l @e%ifq rt-%-)é gtzlyleﬁ-a(n%egdm-ér ﬁetlﬁyp %f’p%ndmﬂ-y%xymethyl,

ors
plpe?azﬁr-n@urhyﬂlgmcb m@wb[ml}h%p{ 2y(etiPt hy! pi perazin-1-y
| ) et hoxy] t et rahydr opyr an- 4-yl oxyqyui nazol i ne
( AZBabgberejmanyranyt (%%@cy@aalém hetgrsiaiyd ar heterogglyl group within the QP

grou?)é)é)Fﬁneﬁé) and gai;ztlltﬁgtlrt;) ; f)tgfl grg)}rﬂgrn&%?n%h?yl, methylammo and

axmrib'ni{ét]l yl2- met hyl pyrim din-
ylan1no}th|azole 5- car boxam de (dasati ni b;

or a PvBoREABRBly-dcceptatile s@hculvaROQpro4ityg GBESL. 6661) and
otel hase i nhi rs like mari npst at
b b BB ek SpoRadob Pé SnienS e i TR denawbs S he
me&HQQWH&En (iv) inhibitors of growh factor function:
for exanpl e such inhibitors include growh factor
ant Qﬁmsjfwﬁ thirchyl oaudlylf moxazolyl cinvgezotyl qmazbm; tazéliyhisothiazolyl,
e antj-erbB2 antibody trastuzunab

oyri QS aNRdE G PRI mn@ﬂtt?enémsezom begayzebil 0% bsrgsthiazolyl,
and Q8&z} Loor léﬁﬂstft@ﬁ'tsﬁd SFrst Hﬁ;’sﬂﬂl@?’c sfef&:h R droxy,

t'yrosi ne |nase In tOI‘ or exa e 1 nhibitor

carbarheyl emiethex pedcetgmidd, V- ﬁlaﬂi}/mcetﬁmiﬂd jﬁyd{foﬂymeohglm Heydiy&hyl and
famly t |ne ki nase inhibitors such as
-hyflsgx ngﬁ%h@{ 1yl, and an optional second substituent selected from fluoro, chloro,

mﬂ%@&&ﬂﬁ%&% 9&%’#’?& Xn%%@ﬁg r phol i nopr opoxy) qui na

(3Géi§’®H)ahﬂ|033ﬁs/N) 0BG TistN sh@CAed BEXyet hoxy) qui nazol i n-
4-amine (erlotinib, OSI-774)
and@lsa‘bryl ai ni do-L'-(3-chl oro-4-fl uorophenyl)-7-(3-nor

Py st P A BB BB ol o XHibngine SR

S|ne Ki hase I's suc

| nhnhelxloqg% gl@hpm@c:he@atttﬁ@yi 6 Bpewtidn;f actor family,
i nhi FI tors of the platelet-derived grovvth factor

f ardl i NHEW, MM% bﬁQBJH Dh‘EQN(M@B@ndf

/ h
o1 a1 PRASH A E e S L2 FUPRELH T ARORE e Syanomethy,
2-cydroBigi, taﬁﬁﬁométﬁyl %ﬁﬁmeﬂqﬁ %ahmnr ndid X}é@ AhindBy1,

i nhi bitors of cell S|gnaII|ng t and/ of
Pl 3K ki nases; (v) antiangi ogeni c agents such as those
which inhibit the effects of vascular endotheli al
grom h factor, [for exanple the anti-vascul ar
endothelial cell growh factor anti body bevaci zumab
(Avastin(tm) and VEGF receptor tyrosine kinase
|nh|b|tors such as 4- (4 bronD-

~ 1T o L, T T T e N T R A 1




10

15

20

25

30

i ncrease the i mmunogenicity of patient tunour cells,
such as transfection with cytokines such as
wonomrdosuki n 2, interleukin 4 or granul ocyt e- NRCTAHE2605902665
colony stinulating factor, 4pproaches to decrease
T-cell anergy, approaches using transfected inmune
ethytzﬂhjlnsmthyh 2a@hy:lymmoetlgrl tdlmam&hnnmtndhmld 2+dlmethg7bln‘hﬁoethyl

B G LN T
f
o SO B 0, SEL S L

cyclopetitylingbetay], cqol’mexpdmbﬂlyhfoth Styleﬂbxml -3-yBuedxazol-4-yl, imidazol-2-yl,
conpi nat i on ﬂucts enpl Oé compounds of this

imiqazQledriv]. Gwragp %ﬂ thigeolfo¥lad 3rfawa@1 ¥k detragakyS-yl, pyndm-Z-yl

r e ar I
P AT R RS hh £L B RS AP G R

thieh{3-Ame ey Ok agdl-4-Vienct il Si8dHa061-3 E)Eﬁéthﬁ&s@ia@él dqxﬂmathyl
Cg]gar maceuti cal product conprising a pyrimdine

imi

Pk Iximethylgimidpzol 2oylmethyl, |2—1eir§d@|@ﬂ11md@|thwe 2dmidazpb?glethyl,

2 o8 A, blab UMb Ao F IS oS, 154 ok ot
1,2 Nﬁ&@ﬂ@fylﬁlbﬂhyl; Q@@-@ﬁﬁ’cﬁaﬂﬂ St)hﬁleiﬁ? T, T, 3 thiadib Lol - 1RREH LY Y

of val ue as therﬁgeutl c agents for use in warntbl oo

etf?éﬁl ?cré{irget{lylntqtnaml yiaathyl, mm;n aryémethyh pmémta—ywné,ver

S R T R R e SRR e e i

pyrdiﬁﬁZJyﬁnétHﬁl Q%Vﬁizﬁp@[&hﬁfpyﬁﬂ‘ﬂklhl@#lﬁwt&m 2 bﬁ%&a‘il@ﬂl@rlétﬁyl

he search for new pharnacol ogi cal agents.
pyrimidiar?:ylowethyl| pyringdinkre yinhdtd: 2-pyeeiidin-2t Yethflo I2’r1?(ywmngln—4-ylethyl

R 2. SRR S e s R Bl e

-pyéhz)hihoz 0 Blrraiiin Y0 Sy Rk dRi-IRS gﬁrgbﬁdﬁﬁf& 91 nd dhnggﬁlorpholin—}yl,

uch as nitrogen or ‘argon unl ot herw s
plpe@dm)o pipegdinel-5l, pmehémebw pipenifline4a; tpimnazimd syl fisdihdolid] -y1,

o S ST B Stty i
SO G 2 S i,

plpeﬂdin%-lyhnahy\leﬁfépl@endid ébylaerthyinﬂ)’lpehldmsl-ylagylﬁsﬂiy]l;rpiperazin-l-ylmethyl or

sul pha'[l vvoLk- up procedures were carried out after
2-(ojnerasinsl-YORhsi dual sol i ds by filtration, evaporations

vver b b

S Ll Ol sRUPRALEL L okt e on o

saldeﬂﬂ A Had @&, gm»dp ‘Msalmstlmlmnesdajt@d fromagtifoxyscatbagoyl, methoxycarbonyl,

repeated if a |arger ampunt of the reaction product
ethoyarbonyliY- a&thymbampywréﬂla carhapoyh f¥-$epippalsathpmoOlle

f

N,N- %ﬂﬂfﬁ&f&%ﬁfn ‘\3/{) acétplégﬁ)g)fc{ﬁg Jﬁ% a%etg.ﬁﬂéd 51{11919 nti)éﬁé%?cetqnndo

nucl ear magn OF NBsSS 'S

t eclhnd whein &lyeeyl (BSRCRYCIOBIES], Boe®aryalor Hét%ﬁ)cwylegroup within the Q°

obt ai ned using a Waters ZNMD or Waters ZQ LC/ mass
groww@pn@me@fs eiputisHgeniss whigh siayibpdhasmmnmengiffereat, sdected from

o RorFREERY Fupritab P bR By S5 AR Plino
hydmymaﬁymeﬁwggxso g@d:y@r(brﬁdﬁl@yl AehindmSa, Qnétﬁjzl&%nﬁm%’t}%er

ectrospin spectrometer operating at a field
dlm@tﬁylemgtommylao@ 1Whylpil@ﬂﬂml-4 MlmQﬁ@ylabbr evi ations have
plet; q,

or aaﬁ%{ﬂa&“%cﬁ%ly'ﬁ%ﬁe??%}eeﬁﬂt ?ﬂva%o?ropia dr\‘%/ hf’ elﬁ’ﬁl ess stated
ot herwi se conpounds contai ning an asymmetric carbon
and/ or sul phur atom were not resolved; (vii)
i nternmedi ates were not necessarily fully purified but
their structures and purity were assessed by TLC,
anal ytical HPLC, infra-red (IR) and/or NWVR anal ysis;
(viii) unless otherw se stated, colum chromatography
(by the flash procedure) and nedi um pressure |iquid
chromat ography (I\/PLC) were perforrred on l\/brck

'YL NN\ o o o, o 1IN N




di aneter, 50 mm | ength) using a Solvent C conpri sing
0. 1% aqueous ammoni um hydr oxi de (d=0.88) in deionised
woabwroosms a sol vent gradi ent over 4 m nutes f POMGB2005/002665

90:5:5 m xture of Solvents 4A, B and C respectively to

a 95:5 mxture of Solvents B and C, 20 Method A2 :

Ph eX furthee parSyuler compdiidd P tiggAveanionnima pstrimidin®dsivative of the

J@dca 2.1 mmdianeter, 50 mm | ength) using a Sol vent

Fonéu MrER fig 0. 1% aqueous anmoni um hydr oxi de (d=0. 88)

m nS?Ies frgﬁﬁy\ﬁ%@ ﬁgn ?Zﬂlofﬁgg,%‘f%? Eyﬁ%g ‘hﬁyﬂmldmyl or

—pYrﬁﬁ]ﬂﬁfyl ian@ Iy tearsd && éhbsﬁtuermtx Coimprisihg S¢irstanbstitdent Beladied from
C respectively; Method A3 : Waters 'Xterra'

hydyosy eingthgxy hydoxypethandl-hydiosyeihy andcan opgiopah second substituent
selegﬂeg%gneﬁmr85 h?%t mdu%{) ghylucﬁ)ﬁ{r}% l‘gyd%?y\éﬁl% hc}lggrtld methoxy;

ueous ar

sol tﬂlll@cﬂm@%ised otro}lnHNQan%lbemddltl on of anmoni a)

and a solvent gradient over 4 mnutes froma 1:99

m xtqup 8 of Sol vents B and C to 100% Sol vent B; Met hod
" P61enorrenex Synergi MAX-RP 80A colum (4 microns

SI|I %, 2.1 nm di ameter, 50 nm | engt h) using a Sol vent

C cqapfgaxl_ rggo@,lg,;deafyd&g{eeg, sitfg:er and acetonitrile
&@he mxture cont ai ni ng %formc aci d) and a

soI ris NGIC@iandt over 4 mnutes froma 90:5:5 mixture

o SR A RS R e
3- arMﬁ&:}%Foh%% ﬁﬁ‘ie'tﬁ?l‘ 4- éln{Ho?I{e‘ﬂ{ﬁcy%ldhbﬁ-q»-ylZmJidHQBl-qLﬁﬁ?%Eh%[

50 nm | engt usi ng a Solvent” C conprising a I:
5-amingtl.2, é»thxﬁdmmle} ~ylavethyd.cetrohidin-3-yk N- mﬁlyﬁpyxtalndm 2-y1 piperidin-2-yl,

pipH A ah G A QE S TP A SO R TATAHE 1o o

piperidird- gﬁ%%‘ihgﬂlt cl Kg‘ﬁ’o ngﬁgixy@aaﬁ gpeﬁlﬂng&%ﬁé@gﬁﬂ vel y;

Met ho yner um (4
4-mathglpgpesazin-Il iydmeth@l, 1 mm di anmeter, 50 mm | ength) using a
onpri si ng mxture of water and

Sol
or aaﬁ%%%%et}%aﬁé-a%@a&ab}ﬁ s@?tufcéV%ﬁf BIOrTRg thesgofor ni ¢ aci d)
oA forsieh MERb B @giha BY B ity RiBH 12 pidiTh e dBRivBRuor the

Formuleflwheredf :-Sol vents B and C; (xi) where certai n
conpqQunds, wer e_obt ai ned as an acjd-addition salt, for

ex a1 24U Roluryl-Supmds 3-geenyh 3 pysidyh 4-pyridyl, 4-pyrimidinyl,

> L A 5 AU AR L oo
comipfisinp @ fizstrspbsntasnt sélectek Ao }@Hm)@hirﬁﬂ‘bkmm}@lfoxtyh%ﬂﬁyﬁi bﬁd
was generally not determ ned, for_ exa means of

1-hysresyethyhiand aa pptaenal srepnd sybetifuent setecte) FQJWﬂNQIO chloro,

mﬂ'%gﬁélgelﬁkg:ck%%? o{}cﬁ‘éﬁ’g“gg%%ggﬂem%&; sul phoxi de THF

t et GAhy dHOdndrGes BVIdr 8! A Miangid?ys aggt am deExanpl e 1
2-(3- acet am dophenyl) 4-( 3- hydroxyphenyl) 6- nor phol i no

pyrdi# 8i ne A m xture of

2- (Ség?(?et am dophenyl ) - 4- br ono- 6- nor phol i nopyri m di ne
3- hydr oxyphenyl boronic acid (0.017 g),

tet mkxsgf’ ot RIPASIcRIBAZPINe3e bPAlogeibamM(0) (3 ng), a

saturated aqueous sodi um bi carbonate solution (0.2 m)
andXiISZNHGQDhN(MelCF&r@d(Z m) was stirred and heat ed

s ec gﬁdcs %&rnf’fll’% ?—:tg At an@ﬁn@%m%ép fb g%’g’gl?laomethyl

(0.017 g), tetrakls(trlphenylphosphlne)palladlun(O) (2
ng), a saturated aqueous sodi um bi carbonate sol ution
(0.2 mM) and 1, 2-di met hoxyethane (1 m) was added and
the resultant m xture was heated to 60C for a further
18 hours. The resultant reaction m xture was
evaporated and the residue was triturated under a 5:1
m xture (1 m) of nethylene chloride and nmethanol. The
soluble naterlal was purlfled by colunn chronatography
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nmet hoxi de (20.5 g) in nethanol (200 m) and the

m xture was stirred under an atnosphere of nitrogen at
waniemasoisenperat ure for 30 m nutes. Diethyl nRCOGB205/002665

(22.6 m) was added dropw s& over 3 minutes and the

resultant m xture was stirred at anbient tenperature
acetﬁmtdoh&tllimm annnﬁmmtln}dplmnlyhﬁ amixdnethylphsn gy Svpetiaflisdxazdhs-yl,

J&ue was treated with hot water (400 m) and the
1-mp Pl 1¥htlé- 213 -KiRgol- b P¥aIByA-: PYREN M 2=rrms,=dazol 1-ylethyl,

2 eSS R L B RF L Bl .
2-pywialie8-yldhd, Bip?ﬂﬂztmﬂ yi&hyldazetigin-2-yl, Brptretinddigier  hot
et hanol . The insol uble material was collected by

N-mefhy{pyaroligin-2-wh SHourasyppraligiaroyl, Bipariding Ly, Bwsedm-4—y1

B L DA e —

pipeSRAet L et I,DI\/BOd6) 5.58 (s, 1H), 7 83 (t, 1H),
8. 38- im 1H), 8.58 (d, 1H), 8.99 (s,
or aPhammg yascepiap hs@&n v{taor nrog(}rug/d‘gprqdded

port oRpw. se..t
f4 bR B b afpiadund e oS infioR ine myvipiding deriratiyg of the
Fonhﬁuaqtmk@m_ne (11.9 M) and acetonitrile (200 m) that
had heen cool ed to 50C under an atnosphere of

n| t Q)ge A-furphe-fuirdt Zitlienyd s3-gienyhetpyridyhet-pyridyl dhvpyrenidinyl,

YRR do AR A ST PRk G Gbeail Dhd Subshtuents
com;)hklhg AlfRsWABsRYGHP 94184164 fromOtydRES, WREhoR 9 ARAIrGIthdilf and

[tFate residue was re-evaporated. The resul’tant
1-hydesiydtnyl, wad as optperatieatond suhstitugheseiectdd foorh dimosm dhieas hed
oW th 1l m t re of us ammnl um hydr oxi de
mﬂ%%?’ﬂi‘?ﬁ‘éﬂlt CYY! E‘%ﬁ’x%ﬁ&eg)g 8 oXYor gani ¢ | ayer was
sepey'al e anfdl (e NO VP G HBRNGAIGHT, gyt phat e and
evaporated. The résidue was purifiéd by colum
chr gimOpgraphy on silica using nmethylene chloride as
el uent, There was thus obtained
4, 678 %r omo- 2- (3-nitrophenyl)pyrimidine (1.45 g); NWR

S § 8.32 (d,
peg{erjgnbl %@S‘é%ofz?égfm% ﬁg]rpo It-&mne (2. g) Q) ! \:I)/as
add&d 1&1C®ﬂ>w{seCON€Me5; gmdnutes to a solution of

4, 6-di brono- 2-(3- mtrophenyoi rimdine (7.5 g)
DVAQ 78 miethyl. e, pRaRyljeenorY ot -ethoriet G- éYPﬁORfluﬂ@nometh}'l

i R A o
2- dlmeﬂ@badd@fdhylm-ﬁuﬁéthylaﬁﬁﬂobat}ﬂ DhethyBulthanylethgl, mat er i al
had been consuned. The reaction m xture was evapor at ed

3-mefhex Yca®oprlprapyb cw&@mtovtmthsdt Egatppmeylethyb &@r@m@@qthyl

e e e

pivaldyhehyRg- ahﬁh@néth?l@hét@&ﬂ ﬂa@fr@b&&yﬁ'cpﬂbpﬂb??l Byblobutyl cyclopentyl

2-(3-nitrophen {)yrlmdlne as a ow solid
cyclmsonylgyethyttwcle @ty eihyl, ¢yOldbensimal %tmerei-y(mﬁ;thmxazol 4-ylmethyl,

-mertpéhso a@é 3’_9511‘neM 150 aﬁl—%ﬁyg I&—gﬁuda'z_gl’ -ylme%hﬁ
1H-ifhri 4000y 3mBs P Qqhmenaaz(o% 1Jekifp] t@gm; )Iﬁtaazcmzdy ?§h§18 2

g), stannous chloride dihy rate and e
2-(1Heistidazel- Ga@léthﬂ Pyvidia- %Vlmatbytl Bﬁmﬂmréaﬂmdthtyb pymﬂllntéeylhmthyl,

S TR e RS A R R T S A
-methill {agin-A- ?]I'B% 1158) MRS -ONE 'tetgh%ﬂatlﬁ@[fyyém ARy,

V|g fous s I'ng to“produce a white of “t’in
resi dues. The et hyl acetate | ayer was decanted and the
aqueous slurry was washed with ethyl acetate. The
organi c | ayers were conbi ned, dried over magnesi um

sul phate and evaporated. The residue was purified by
col um chromat ography on silica using an increasingly
polar solvent gradlent frontO@bto 2096ethy| acetate |n

o o o o - o — o o " s I



Not es The products gave the characterising data shown

bel ow. [1] Mass Spectrum : MtH 1 390; HPLC. nethod Bl,
weebwrnsan Tinme 1.15 minutes. [2] NVR Spectr unPCT/GB2005/002665

(DVMBQd6) 2.14 (s, 3H), 3.8u46(d, 8H), 7.38-7.5 (m 3H),

7.89 (d, IH, 8.03 (d, 2H, 8.09-8.16 (m 2H), 8.38
tetramgidroﬁi-ﬂ}m 28yIméthy} tettatydropOrad-4-glmekhyl, 1,348 oBme-§Inmuthyl or

[3]. NVMR Spectrum : (DMsQd 6) 2.14 (s, 3H),

14é108&n@crm8rh)‘/ 4.63 (d, 2H), 5.27 (t, IH, 7.27 (s,

ora ghpefofafiacedabicad o prolafiBafiiar "1y

Sperc furthier paritidhr ddpound of RSAVEItIRAtE & PyrimMihd-Herd@five of the
HPLC : nethod Bl, Retention Time 1.21 mnutes. Exanple

5 Formula I(whes®t-ani dophenyl ) - 6- nor phol i no- 2- ( 3- pi peri di n- 4-

L CRENAT DRI SITE AN ) e

U.ﬁ'g'l brolmﬂzﬁmdamlﬂf& %dnzﬁmﬁﬁdliflobﬁmﬁbédrm di B@ubstltuents
(0.0 , 4-acetam do(ghenyl boronic acid (0.043

comp@tsmamfgrttaubrm@w splhese ﬁ*pmel)sfslmxsamelhqxw; hxdxmyrmhyl and

R i ROt Reiob bty Wi iy o,
10 tnflllikﬁ@fn@ﬂlyl QyﬁQph§l&6Xjfl3néidera§dUﬁBﬂl@c§X}an at nosphere of

nitrqgen esul tant” reaction mxture was
evaoraCEha s or ésiisiNeandds” is OH;ur at ed under a 4:1
m xture (1 m) of nethylene chloride and nmethanol. The
res@dnt nmixture was filtered and the filtrate was
evapgy@ted. A mixture of the residue fromthe
evapor at | on and a 4M sol ution of hydrogen chloride in
1, 4tlchX§eQ1grc(u_p1mlc)camd9tther3r oed-pasit@nbi ent t enper at ur e
for 's. .The m xture was evaporated and the
15 resi)%l %&%ag ‘ﬂ)uri fied by colum chromat ography on
rev Wﬁgﬁl | umm
Q%bsigy I ni t| Fﬂl %/Ibl\iglgﬁjie lng hgyoﬁﬁﬁéiﬁﬁ dr%rnetlﬁgmol
4- anﬁmbplpmdinkiyyleumnnmmamylmpenﬂm-hcgt Bacyahomethyipipetidin-1-yl,
sol ution, The rrat so obtai ned was purified
3-oXogineFAZiN- by &r@p@? m@nﬂme ethyWpipgragin- kylor, o'
o1 rever sed- phase colum (5 m crons
SOX% ??a%h%?%'%d aneter, 100 mm | ength) using
20 or a@ﬁmsmt@lly—amﬂpmblemam solede Opr@dr&g tHegsifit ai ni ng 1%
aqueous ammoni_um hydr oxi de (d=0.88)] and acetonitrile

as Acfuisr partrrdpieoppoun of thstinvantien 1 wRyHmidin desiyatbyaef the
(0.021 g); NWR Spectrum: (DVsQd 6)

Fonﬁ‘ﬁég“ﬁ‘%géé’q(m 2H), 1.74 (d, 2H), 2.09 (s, 3H), 3.79
(d, B 5- hzldﬂiiyﬁﬁthylth'l)en 27y142-fkethdxypyrihidi®-5¢@d or 2H) , 7. 96
& I H), 813% 8.26 (d, 2H), 8.54 (s, IH,

24- H@@Wpymlﬂ)dm 0’1:15 (s, 1H): Mass Spectrum : MI-H+
501 r [3-(1- tr

25 - but oxgggf%l%n%;\%erl di n- 4-yl car bonyl am no) phenyl ] -

6- mgriphol i nopyri m dine used as a starting material was
prepared as follows :- 2-(7- Azabenzotriazol -
1-yIys® 1,3, 3-tetranet hyl ur oni um hexaf | uor ophosphat e(

dd t foiVv-(t
S -é?%ia%&'ﬁ?rq%atsﬁiaa{lﬁéi‘ap?géoeﬁéiy?. ¢ act d (0. 375
9) ., xdii§ ReRI@P¥get hyl am ne (0.353 g) and DVA (20 m )

and tbhe mxture was stirred at anbient tenperature for
30 1 h&urs methyt oopipeidmdpyier e of nrtrogen

or o e gl ARV RSP BORRE: St i rred o

anbi ent tenperature for 18 hours. The reacti on m xture
was evaporated and the residue was purified by colum
chromat ography on silica using an increasingly polar
gradient of 0%to 30% ethyl acetate in nethyl ene
chloride as eluent. There was thus obtai ned

4- br onmo- 2-[ 3- (I -

tert-but oxycarbonyl pi peri di n-4-yl carbonyl am no) phenyl ]
- 6-nor phoI [ nopyrr m d| ne (0 37 g) NI\/R Spect rum

VAL WY A — — ~NrN oA ~— 7




7.92 (d, IH, 8.02 (d, IH, 8.47 (s, IH, 9.54 (s,
IH); Mass Spectrum MtH* 474. [5] Mass Spectrum
wOkbockH5NF4; HPLC. net hod A3, Retention Tinme 2P61/GB2005/002665

m nutes. Exanple 5 47

2- (3-gl ycyl am nophenyl) - 4- ( 3- hydr oxynet hyl phenyl ) - 6- no

r profurthepparticulai cvanpidung o fefiyveiion iaapmem{dnddetivative of the

was added to a stirred m xture of
FonwmﬁﬂéﬂﬁﬂﬁﬁfoxycarbonylegC|ne (0.028 g),

h e x a I uod ?13'8{0%8{“ F}hﬁlju fe{?) 2 %% 756%/9}0 "S@E@T‘E{ﬁa?%‘hﬂu ﬁﬁjr‘}hga@(ﬂ-“-ﬂ

and G'heCreaid @zalﬁtN oG u§ B avd G5k I0H;ed for
approxi mately 1 m nut e under an atnDsphere of

5 ni t Adg8n. A sol ution of
2- (3-a6n nophenyl) - 4- (3- hydr oxynet hyl phenyl ) - 6- mor phol i
nopyhmd| ne (0.044 g) in DM (0.3 m) was added and
t he 8 XLQP @roMpSs ddated@d tHe P pridtayr s. The DVF was
evag{?rated Trifl uoroacetlc acid (2 mM) was added to
t he X ésNEGO:zand t he mi xture was stirred at anbi ent
a@r.at.ure.f m Xt ure was evapor at ed

and L HePPRSt Y (TR TEE by HPLC Using a Vaters
10 or apmlﬁ{aeamcanﬁaede@fdbyeesahey&va%@ar PoaRfeg aRkgM (5 mcrons
lica, 19 mmdianeter, 100 nmm | eng%h) usi ng
d ed;’aemglan gdn}appmda of thexinwengion afe, et examapieg thegetrinidine idegvatives of

he et e e 5! winBaairelS Sodirint Bctomshgpinaly
S .
5%‘7"%‘?531?%(0@ 14%7 ﬁgc% @% tsh% nlzfici)n,%o@ .YSA gqp?ex%zﬁ) r’nﬂ pg}g_ﬁn,ﬁ(ﬁne ddtlvative of the
Forrfulg b séle@&d from :k H) , 8. 13 8.25 (m 3H) 8. 61 (t, IH;

4- (5%%%%%@ﬁ}y tglﬁnﬂ }'E,{E 61m91=p ﬁ]lmggé-m 1n-Zl—gll_c%rbonylatrrnggphenyl)-

pyri 1%1((11%: am nophenyl) - 4- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i
nopyrim dine used as a starting material was prepared
2-(3asethmidophenyl}-4A2-methexypydfidin-5-yl)- 6-morphohnopyr1mld1ne
6- hydr oxy- 2- (3-ni trophenyl) pyrim di n-4(3 H)-one QL)
2- (SAweroameeﬁw&fW@ ~“Zo¥N) ringrmhging-4dg-niparidiny yéqarbcmmmp enyl)-
pyri to 105C under an atnosphere of nitrogen for 3
ours. The resultant reaction m xture was evapor at ed,
4-(5thytitexnmethylfuriin2-yi)5-mdehdlined-(B Hgpefidid-urykcat®shylaminophenyl)-
evapor at ed agai n. The residue was dissolved in
lil%iﬂl*ﬁyl ene chlori de (200 m), an excess of solid
] ' e r unti |
Ora@?@%@%@%gﬁzégg é’mge grné%gt&lﬁ? st irred at
ani @ﬁmﬂﬁﬁmeﬁaitma)fftm Fétthul I) ek @%haﬂ{h@eﬁﬂdéllyfa@ce%‘éle salt, solvate
filtered and the filtrate was evaporated. The residue
or pigedyup thergaf smapie pispaas bl AL igresy rkapwy tohe gppliceblegethe preparation
or iRty erich Eriolips SuchIN RN P BHEAT obpeSa a pyrimidine
demﬂanfse df gBIFereuR1ad Spﬂot/fdéa Iaeaylhﬁley Fdaflir6 o gheiflvedB ol )an@éreqnustrated
white solid; NWR Spectrum: (DMSQd6) 7.89 (t, IH),
by tl(eéollwmg repra@naive prq)cesssvamm(sdn whigh, ugess c(therwlls}el)slatdd Q G', G?,

f di di
@ Ry 55 ) et Y SR TEB B S aR heref e Be.ohtecestity Siting
mate‘ﬁ%ﬁ%h%é‘ dBianbasy §t&ﬂda¥d E)ocedures of organic chemistry. The preparation of
[1 |s(d|pheny phosphi no) f errocene]

30 suchG:]aTL*hlhg)Iél@t@ah]sasjdm(lbetc) 1élx:omjlmomquil w}i\é%d ﬂollnwtﬂg/rlemtementana/e process
chl or.i an no was stirre
variqfh g i e S BB G L e L crsauirin g materials arc

for 10 m nutes and then heated to 44C for 3 hours. The
reaction m xture was cool ed to anbient tenperature and
the precipitate was collected by filtration, washed in
turn with nmethanol, water and nethanol and dried under
vacuum There was this obtained

6- chl or o- 4- ( 3- hydr oxynet hyl phenyl ) - 2- (3-ni t rophenyl ) py
rimdine as a white solid (10.5 g); NVR Spectrum:
(DVMBQd6) 4.66 (s, 2H), 5.35 (t, IFD 7 55 7 6 (m 2H),

~ NN
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triturated under diethyl ether. There was thus
obt ai ned 2-(3-am nophenyl) -
wa-20@/00yads oxymet hyl phenyl ) - 6- nor phol i nopyri m dPO®/GBR0@/002665
solid (2.94 g); NWR Spectrus : (DVBQd6) 3.81 (s, 8H),
4.67 (m 3H), 5.16 (t, IH, 6.74 (m IH, 7.01 (s,
obtditdble By élﬁldgfous pidcedutestib-tRokAI1GstatethicH a®bwitltin thd Brdinary skill of
7.8 (t I|H), 8.03-8.11 (m IH), 8.16 (s, |H).Exanpl e%?
anou§mﬁg hemdstogous procedures to those described in
Exanp 5, the appropriate 2-(3-am nophenyl)pyrim di ne
(@) wasl heéa%qtlea, spnveniemlty iaghe piseinse of @ svitablesaialysicefo pysimidine of the
For@uMar t he conpounds described in Table m. Unl ess
ot herwi se stated, primary and secondary am no groups
in the carboxylic acid were protected by a
JV-te/t-butoxycarb group which was renoved by
treatment with trifflu delf? ¥, aci d as descri bed
wi t hin Exanpl e 5. |Tabl 112, 4, 6-TRISUBSTIT TED
PYRI M DI NES AS P | DYLI NOSI TOL (PI') 3-KI NASE
| NHI Bl TORS AND THEIﬂ USE | N THE TREATMENT OF CANCER
The invention cong certain novel pyrimdine
derivatives, or @harnad@utically-acceptable salts,

sol vates or pro-dfugs thereof, whi posgess
anti-tumour actiwty ap« o
met hods of LtTeat nen

eordingl y useful in

an or ani mal body. The
i nvention al so concerns p .es for the manufacture
of said pyrimdine der i vat Vg %harnaceutlcﬁ
conposi tions containing them and fﬁ their use in
t herapeutic nmethods, for exanple in the manuf act ure of
medi cament use in E{Odyctlgn of &

wheikih L3t 1P Reec Soup FRLD G & RarnikbPacud @ hvAany gfbn meanings
defn"i’er?io nbe!\faf%yex %ptttll?ﬁ afty fdricl n cﬁng) fotéc? 1ﬁ§ces§);{r}r Cvglltﬁ an

eration sease suc r and psori as

organbbd)rbﬁeeagemmﬂlﬂlﬁtﬂEorMiﬂzcm i nhi b| t DNA synt hesu s. Such

conmpounds are toxic to cells generally but their toxic

effect on rapidly dividing cells such as tunour cells

can be beneficial. Alternptive approaches to

anti-tunour agents Mhtgb Bct by mechani sns ot her than

the inhibition of nt hek? s have the potential to

di spl ay enhanced sel®ctivity of actlo In recent

years it has been discovered that a ceﬂ may becone

1 Br 0

whe%?@&ngJfD%A Q?{Crl] %Lo \g}ﬁ@% ﬁ% ggﬁ%& sraﬁﬁstfr%f@a%ﬁt gnae Vﬁ)l@@lg&l’l@ﬁhd Q° has
any afthe \nm:mmgs deéfemdhetaintictiere feacapn thiad anyofunnﬁbnag Bau i prdeddted if

cells ( dshaw, Muitagenesis , 1986,  JL, 9%% Sever a
necessiy, HHEGHEh &Y @P%P@tmg goup that freprpreabiiscemerechby grapentinag! means.

Whic i gr t AG!

¢ heT DIBRR SRR B, B R EhE S BoadiE MR, BRI o
sulphenydoxyi grous dereexiampleed thlpfop biohes, aﬁdtlﬁm(y, bmeany,lﬁaﬁtMﬁluofo@henoxy,

exanpl e, that several aqncogenes encode tyrosine kinase
met@agmna}qg}ypﬁg:tlueé@ﬁg}lphc@ym 819Ut or receptors are

al so W ) e [ .. Rey.

Bi Z\C uﬁ%ﬁl%%'f@% g&l I@%?l%ﬂl%%zl_, [ngrasl,e ﬁ%‘ ﬁfz %}es 0t dn t%] g%IPP §¥orn of the
arylibbrovirgagehiatiude, f6PEmTE At hydisky, (1Tln@)a1lkorxfs;tor QI—GQPaHé}fl ligand, for

tyrosine kinases to be identified arose from such
exangple alhymwg@ﬁégxy,feémwxmm}@a pﬁpﬁ@pog dutoryorietyl, lethyhgwopyl,

isop{oOt elj’ Bt e}ﬁ (g \é\glt| watﬁ\ée?}(rgfel ? f, Qéﬁ% g &qﬁggtﬁ@ that, together

w1th$h§b<§fz$ﬁ QoD & Whidh $iey(a8d Aedched Qhéy“f@ﬂﬁ a@mgC FoF Bample, L! and 1.2
Recept or tyrosine kinases are inportant in the

togethenmapridelineom exy-@Gr4caylanatoxy iggmuwl, orwhampleianiaxyethgleneoxy or
cell replication. They are | arge enzynmes whi ch span
the cell nmenbrane and possess an extracel |l ul ar bindi ng
domain for growth factors such as epidernmal growth
factor (EGF) and an intracellular portion which
functions as a kinase to phosphorylate tyrosine am no
aC|ds |n protelns and hence to |nfluence ceI

I N 2 N T o T e
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Such serine/threonine signalling pathways include the
Raf - MEK- ERK cascade and t hose downstream of PDK such
wa0mDsd1s AKT and nTOR (Bl une-Jensen and Hunt 8CT/GB2005/002665
Nature, 15 2001, 411, 355).491t is al so known that
certain other kinases belong to the class of lipid
oxylimeah@snauily ghouprsach drattegbthartwiacik butcardiym am o hishethed & attached,
i nvol ved in the transm ssion of biochem cal signals
theystoan ayclimbrreniciagid asker igiawe & attipwdialy suispble grashoboran deagents
. avasi v S, ' I fol i pird. Kj ar.e
mclkﬂ%ﬁﬂ FHE ﬁed PR gsé%ngigp h%%p %i&??o"g iIt iaagiﬁ 4%2%2%’ 41S0propoxy of an
eth}([ghhfpevi ated hereinafter to PI3K) famly that is 20

alternatively known as the _
phd's plitabledsatalys £orthe reactiomimsdes w1 gxamiple, p enatadllic wethlyst such as a

pauED: Bl bR RGO BLARPeID PRERP O RS i on
tetramis(@h' SNFsphidBIpEN Sdiufhy), SARIRINY %éhl%ﬁ&e,ﬁfallhdlﬁﬁﬁﬂfﬁ%nﬂde,

cell proliferation or increased ce survival. It 1s
bis(taiphenylpheskhiowipatisdiemgDgdoridentytiabistiviplysyiphdspiimgniokel (0), nickel(IT)
chlcidfy Mo Eb e e e PP RGO P e R S o
[1,1&stvdj?§énymegpﬂ%)%caié] GithRlogall8GEmPAY. TWAUSitibf, Afree radical

causative factor a wi de spectrum of human cancers and

initiatoh sraydos eadantly bkatidal, for examplefamnazalcoRpoundiaich aBev .
iol. , 2001, : 615-617 and Foster et al, J . Cell

azo(@&?%?he@{onz@i@; _]CZ‘)G':VG%%‘%’J isAsyctopmpadeeried Ayt e presence of a
sultz%ﬂrl]ﬁb%s_eEggﬁ%ﬁ%lndlg%lﬁ?lﬁgﬁ#%g ggltﬂg F}fe}/ﬁgrbgff?ﬁé oPRARBRAE HoRL Eample
sodiphdsipdrhonade; Isodiomi dadhonfteh potessiwh ditattemeienpdthwiunh oaBbiate, calcium

Three 30 maj or groups of Pl 3K enzynes are known which
carbgPae JasuuRyaignie KR &y@r@X@;@r PO Aydepeds; or, for example, an

SRR GBS bIOsNERERGRLEEC, B sl FF B
amiqd) dexpexampledodivft hedanrehyldisilesane, foasfor eXangds, anlaliflidketal hydride, for

enzynes phosphoryl ate bothPl and Pl 4-phosphate
examplsispdinblelidger ei nafter to Pl (4)P]. Cass | Pl 3K

en . . . .
SSRGS, Eo A H Bl or g b net st

dilu@it( for Bx:bEPle anlethbosigh a0 tdtyahPiliofurd), A4-dbxbe bt 2aHmetoRfethane, an
t he physiol ogi cal cellular substrate. Phosphorylation

aronggticpspventuoh ap penrgae dolupre o1 pileneseienrdcahel sushge methanol or ethanol,

e URSRNBHS, LR S8 DS AL i 8y gemmte 010
zsoqgjl\,&@éffa@m})iﬁtwﬁng 38 17¢°ki nases such as nlfOR and
- dependent ki nase that phosphoryl ate

s e Hetenraryl-baron meages ol hedFomnula IH mpayheesbiaiserbby standesd procedures
of %ﬁﬁie{!ﬁ?n@?@ﬁ@a’ﬁ?g? %&tﬁ g'ge?@ i?lgld@ s%fglg(t) aensmaergé{iig Ig}(ljeéiliilstr,] ?greeiample by
the REMRINQH 2R fer SR SthSthi fég%echft wheR the hded A %r_yeﬁ(bﬁlpge? pbﬂglthrh or the

t
and a regulatory 10 subunit, and the fam er
magdesnidddlidepatich abs Grignanddefdeat svithanenmganobsroarcohtpeund of the

formpgl B Wheiet i h Qe el aHoup ot demeiegintafge; Resferably the
com‘glé‘ﬁrf& Hih& f&%@ﬁﬁ—{?@]ﬂgmﬁ Q, for eQ.laﬁlaebb@(ﬁdacm %rQl ?iz-glt—%%%gg’l borate

nerise w Istinct reg étory subun

suchpds5a;isqpvOeyl bpkdh and p55g), with all catalytic
subunits being able to interact with all regul atory
subufh eléerpdive Profeduipathe detpresrylaren wagens o thedfosmyly I may be

-ar Y :

replifed S8 & AR ComRSa R o o Ruls R AR AT s 2 mera
interaction of the regulatory subunit SH2 domains with
speci fic phospho-tyrosi ne resi dues of the activated
receptor or adaptor proteins such as IRS-1. Both pi
10a and pl1 O b are constitutively expressed in all
cell types, whereas pl1 O d expression is nore
restricted to | eukocyte popul ati ons and sone

o, B o -~ T 1
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(Vara et al, Cancer Treatnent Reviews , 2004, 30,
193-204). Exanples of such upstreamsignalling

woabdewaydsi ncl ude over - expressi on of the recepPOT/GB2005/002665
tyrosi ne kinase Erb2 in a Wriety of 5 tunours |eading
to activation of PI3K-nedi ated pathways (Harari et al,

atonBE § greblic 260P (thidt is @bbtalGtd beaik aN@bledipnnidsy s Saiab¥ values for the
t he oncogene Ras (Kauffmann-Zeh et _al, Nature, 1997,

metzgtom mu®4§)r expmplegHihiym and conpss $latabi%1@uwsf9r the metallic group

1ncl&(§r, %%r 5%1@ 'urggﬁr]hlécﬁ gclg?g fagny ;gg My re \1/1202) gilr n'ftﬁﬁ %?}B.}r%um magnesium,

merb 18§ 9r @inclafign eShieMle BEantb iffiENCch larm&amu%ﬁs élhde for example
phosphat ase that catal yses conversion of PI(3,4

hydlt@ay IgTQlkPS,F(ﬂ(ﬁC)BNWIZgﬂOQPSaS@b @b ateghyl.;ethyli prapyl, meplppblrandwutyl groups,

eof tu dere tion of Pl
halo B8 EroRbs SRS Eiot, Brofit S eth sEwS: and (TR Eppgps such as
r

ok, By praRls sdlidpo gPiuolibie! 198 iouar rmomerallc
comppymhod the @ormumh@enosrbe iselar@xampleomt oighndtin ctoanppund such as a

var cancers, le b ctivati on of
compRin a8 o Bereror DnBn P or e oS g pmd 5. a compound
of t&%onﬁ@l&h@%@aryl@(ﬂd@)}‘@dﬂf Jrlg%zirgoxﬁuﬁl@oﬁqﬁoﬁth%'a%mgound of the

proliferative and survival signalling in tunmour cel
formfiz hetetoarydlZ3Cl:gamndrgendalieningr hampdihrws&uch as Pc@idpemelofdabe formula

wil | o contribute to tunouri esis via its
het#%ﬁﬂtm ?ﬂofwg%?gb?%%‘amﬁ‘t P a %‘EPP%mdr@é the formula

R | t

R T S e S L
heteccirylsHgBr, besporgaroine @nopoand isodeas acdngeinad of thedbromda

VEGFéAbl d et al., Arterioscler. Thronb. Vase. Biol. ,

hetesqsgvi- 20 294-300). As Class | PI3K enzynes are

| > ' t] , o g
o B B chérl p oot BRH YD EMMRSS doggriped in he
literhths &l Knokva t6 Inlmﬂl@llqdrcmnm ab Bspropieaté for thepotdction bfithe group in
i nhibition of tunmour cell invasion and netastasis. In
quesiigniand any beliaseducedpy ponsieatjorad H@WSaﬁrqteﬁémgtms mRAyee removed
by ahg {)rn%gfeﬁgfﬁl to'd%g dQJc bmntﬁe ﬁ?eri\tﬁre t ?E?tl% qu}édtc%ermst as

unourigeni c ef
app ﬂo Fihta THEthe Eéfn@\%ll bﬁthg Fprc(t@ﬁﬂfgsﬁb‘lg) ﬁiri;ﬁleMﬁ)"nb sudNahéth€ds being chosen so
02, 420, 860-867). These findings suggest that

as t%ﬁéacmmvab Pltde pratedtivgizsrup with glisisyim dspugkansp 2§ geoyps elsewhere in
the féglld be of therapeutic value for treatnent of the

W ts forms of the disease of cancer conpri si ng

solsEemhu Qﬁﬁhﬁl@ﬁﬁﬁo@‘éu?g@hﬁ@ﬂ%@@ﬁ%eﬁﬂf £RNMBSsakBAf EdYfvenience, in

aem as and |lynp mal 1 gnanci es. In particul ar,
whighmHpwer' oassnofor example.| lopeBakdnsigniies Stabtherewp tofwhich it is applied
for ex

pref%rgﬁfé&%ei# c%qlil\éoa l glggf It vsg[]lbtg Ir,uglg?rgﬁ]odltl&m 6116(5? S fr:]%bre not exhaustive.

Whet8Bhdciffed danipliyhr GRMeSs for BB T&AGY Al oP?ﬂo'techH% GrPPaR giAithelow
br onchi oal veol ar cancer) and prosta of “cancer

thesoﬁretSﬁtBilmilY motaubaystibon€he tead M?Cthgagjomchndenﬂthods of deprotection
liver ast 0| nt est.j. nal
not e AR e GG, PR Foitin St ins So G ke InvRgiog o
ut if kagm
LB S AT i o kBl PSS
aryl(@hemahllcyholion veai ésga’eforrmngaﬂmcﬂ Xthke emddﬂdohel or silanol preferably
physi and_pat hol ogi rol es of the PDK enzyne
conthizing 1y2§§?r gn efeEisp XHTRBIED %ﬂgoxmmf&m gfAbps include straight or

o LSRN 2O SooIERSEAAYARY |

not sufficiently selective within the PDK fam’ly to

al | ow di ssection of the individual roles of the famly
menbers. For this reason, nore potent and sel ective
pharmaceuti cal PDK inhibitors would be useful to allow
a nore conpl ete understandi ng of PDK function and to
prow de useful therapeutl c agents In additi on to

o o s T T -~ ~~t 7
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possess PDK enzyne inhibitory activity and are useful
in the treatnent of cancer. The disclosure includes
waormicioos18f 4- nor phol i no- substituted bicyclic PCT/GB2005/002665
het er oaryl conpounds such & qui nazol i ne and
pyri do[ 3, 2-d] pyri m di ne derivatives and
lowér atkoxyh tdweradlsilgadupt (foe exdnple ytioxyhetist, e@ioklymethyl and
conmpounds such as conpounds descri bed as

isoby{aiyensthyl); bower agylpgy-veer alkyl propps. iatiexampleraceiaxymetbyl,
f. di . i
S SR b T A S

alkoxyitpboiagllpweealksal gropyy (fol XaftpliEhictixyyABoASSRES] and
otent anti-tunmpur activity, beln? useful in
1-ethemyicanbenylgxyatleylli medreven alled gseups (foaexpnpleibeazyds 4-oethoxybenzyl,

2R AR AT BB Bl ERE B P o B s o
examWQﬂﬁm?lsmsmﬁmﬂmﬂmm !triﬁ?&&ér‘éﬁl&l)sﬂﬁhﬁw@i’alk%rl groups (for
virtue of an effect on a singlebiol ogical” process, |

exampleamethylsilylethat); ené (2 6@ )denssgrpnps/(foleexampiaallyl)t dvfethods
f t b f o inhibiti f I PDK
e Y R e T g P
acidebayeTEdeANGr @hzhiRally-8falytdd dldbaglZy e, nore
particularly by way of inhibition of the ass |la PDK
enBrawples Dh gyd;rowp prntebtingfzraupe inpletednwer alkgrgroups (forexample
I f in inhibpti | ed |1 ul
et B R i g0 st Suple AU Biieb Bkalion eraue GRaeample
acet?ﬁk;qﬁﬁéﬁzﬂké%ﬁrbéﬁyli ﬁsﬁ@m_te@a?ﬁg itéﬁ%ﬁﬁ%éo&mgf,ng?ganpl e

eumatoid "arthritis ‘and i nflamatory sease),
lowdriabireoylosycirsmys gwups (for exaamit allfiepaaibongl)r arfloleiver alikdxycarbonyl
| ung fibrqgsis),,qglonmerul onephritjs, [tiple
groupg @F paraple bg-%ﬁﬁégpggowénﬁgﬁnwquw Oéng@}yll’r ophy
il o NAR GG LMYk ARE L AR AL diBu B RS example
trimethglsidyl G $9r7-batyl dimgihylsily?) farma aryil-iewis alkyd €foe BL@nple benzyl) groups.

di abet es, fd/i abetic retinopathy and diabetic
ne%’ﬁi‘“@ RY MO RIPIEFiRE SOHRS BEES (oTEyl.ryltlnwentlisdeioups (for

j j t 4l i hi Cl.l.vi i nst
caf AP QRSSO I LIS RN OO
2,4-dimehorghenshl, bad triphesya®itnyl); HiesanisPlnesiyl iad fﬁi‘kﬁlﬁth/yl groups; lower
activity against tyrosine kinase enzynes such as the

alkox yaghonyl (Fenaxguipkerer- biewsarbpayl): dewaptlkermtyxyeabenyl ¢for example

j ' tyrosi ne ki nase,
R R R L
4-mdéthisybenayog cardeiifl a2-nitesbepaidiiea®bnyla d ALEEEREnzyloxycarbonyl);

i nvention, possess substantially better potenc

trialigdsilvh for examape trimpetkylsitvhane ééﬂ-bafwldimgthabﬁlyl)aajbﬂynbne (for example

. , ai_n EGE receptor
et y1 ra%gél) h@d E%ézggé%r%@é&&‘?@%‘gg?w E{IW&?W@ ki nase or
Sr Mefids mpgx@pﬁ@te foyeRBivaIR HiyaRRS -an@Hﬁjﬂl&ﬁBE@%ﬂ%déroups include, for
possess sufficient potency against Cass | PDK énzynes
exam@tacichdipserajpetsé- Qrse@aymwaﬁm@tnkym hyslodlfsis farrgroups such as

2R o S SRS B el e bty
group€duckiak ¥-rAGeheRS)loffdarbagEPt Or tyrosine ki nase or VEGF

receptor tyrosine kinasé or Src non-receptor tyrosine
ki Rbgeadexds mfetirerbtot Advanesd{Qygenic Cifentisiey, UthvBditiomrbytlhdfaech,

i rovi ded..a i m.dj derivative of the Fornul a

pubtisfgEhElohn ¥ingy & o] a2 GpEiapte i amapacsoniconaiipys and
bears 1, 2, 3 or 4 substituents, which nay be the sane
or different, selected from hal ogeno, trifl uoronethyl,
cyano, isocyano, nitro, hydroxy, mercapto, amn no,
fornyl, carboxy, carbanoyl, ureido, (I|-8C)alkyl,
(2-8C)al kenyl, (2-8C)al kynyl, (I-6C)al koxy,

2-6C) al kenyl oxy, (2-6C)al kynyl oxy, (I-6C)alkylthio,
| -6C) al kyl sul rhinyl, (I-6C)alkylsul phonyl,
| -6C) al kyl am no, di-[(l-6C)al kyl]am no,

~ ~\ R 1 I 1
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het eroaryl - (1-6C)al kyl, heterocyclyl or
het erocyclyl -(1-6C)al kyl, or Qa bears a
wOhe@@psdiRy| enedi oxy substituent, and wherei n BQY/GBA05/002665
CH2 or CH group within a su3stituent on Qa optionally
bears on each said CH, CH2 or CH group one or nore
reaghnfis age toPwtecfive B wgisky 0rgartis Simthesis, " HEdition, b T. Green et al., also

pobfshe by YT By € S o gieral GuisReRs o oGP AP Bsegps.

(1 ‘Iﬁ’%ﬂ y: ts‘% ﬁgé{i{) Iof ﬁ;}e"’l*og%gﬂ%]tiltﬂ 'b@éﬁjs functional group substitution, for

exaldp}eEvi(lthélg §I§)e|éQ?§ l}?lg’]oa? rgtDou;(sl mﬁﬁ))éibéﬁmeytédifrb@ aybmpound of the invention of
a car
the Hapmula kgs_de lpg@@f}rsm%ﬁ%fay sRnYSylionaborgayis i chemisiy,

P:)gc'gﬁﬁ?%y (ﬁi%)'ug Axe g%ﬁ%%@ﬁe%ﬂ% Q® group carries a

hydlﬁx{/J(l-GC)z&kﬁ)shbﬂtﬁmdm maly\lSe o(bka:n@@) tli%z’ kdduelisiPby eonventlonal means of
[(|-6C) al kylJureido, ,jV - (1- 6Calk¥ %urel
the cogequ_ndmgrqonmun@ @)hg{ep(lythjelﬁ egraep cames a OHC-(0-7C)alkyl subst1tuent for

exarhfo( 4 £ RIS B IABIRL Visrsing, 2° wroum e5rsen R eyl substient
mayd&iobenifachyi thie fédu@@rﬁbﬂ‘&’énv@hu&@ ﬁlekﬂtﬁ”&h@ @&%\%ﬁbﬂh@ Qompound

or froma group of the formula : - erein
whefeén the §? rgre¥p esHies dformyl sdisiaeetd 4 Blumblb re&xclwge@as for example a

illRerect Eum b Ty BTGBt T

alumhiefehydrias ot réfefbBYan alki i i
u Ao (}IFHHGC)OaIspIE ¢t ?% A é gh(éﬁe(‘g@)?dﬂyﬂhde agéoéh%nﬂfdﬂ)hydnde

sodlmssa)qbpmlwdndq; ISO@DHH@)S&IYMth@Bd@(S))dmm tnmhdthmgybprohydnde and

SOd"ﬁ{gltUg?c%g%L }1 %8/ al'I&{;‘lrea Pé%/ Wgﬁtﬁﬁ ygﬁ?err}(ormed in a suitable inert

1 | I,
SO vc%iﬁbggi)lgf;f% I ﬁgg ?)f(d;/'rlipﬁQe%laﬁ%&rgglﬁ‘ﬂg%ﬁﬁ{}géntﬁdrbtﬁéﬁoﬁggr . re gowerful

redugipg eg@ntg/sucylas dittoum ahirninium hyduides tid, ferngxanmplémethylene chloride or a
ituents, which nay be

.op na I uhst
oo R G B and g B e s T
i
sodlﬁci:rg rtﬁ%d%?x?fggﬁ)ﬂ%d%df%aEregugioéfaﬁ?bdg@dﬁ@f TR 2 %on is performed at a
tempe2n@Eimtheanyde, fdr2x86pRk, k§ ry$0°C( borﬁz@hﬁhﬂ@&tyor near ambient
(2-60C) al kenyl oxy, (2-6C) al kynyl oxy, (I-6C)alkylthio,
temp@rat'efe) al kyI suI ph| nyI (1-60 aI kyI sul phonyl

A

F(Sr%x?i oxyc on of[ tﬂé Fg% hlg%rﬂ 107 group carries a halogeno
subsﬁtﬁeﬁ@h@} IB@I&QME@Wh a-rﬁétaﬁ@hﬁidk)fd) ftinbAdYpound of the Formula I wherein
1V, i V-di -[ (I -6C)al kyl ] carbano (2-6C)al kanoyl am no,

the Q° (gromaénw CYaRo gr)upt Kaanygnig Sh the mac(uonena)}dbekqamwcbomw the

presén\/e E)ﬁ Sl(IS Qofe(c%é%é { Z}Aﬁs@ftjﬂ&lp él?eé%f cyaer); 1(s for e)( A Heavy meétal cyanide
such 'as bink C&&ﬂld@@@hﬂﬁéﬂlé é'dtﬂ'yé’@s be\/ex(ahrp@eC)aﬁ |0I‘Qéln§h4efaﬁl?d'ﬁ%¥éent for
iV, -[ (I -6C)al kyl ] sul phanoyl
exarr(gle mrgam;mg@nm@gn@ bagh asah;dmjylphosphmoferrocene The conversion
rom a

reactighf SR BREAY P RTPR R R el § Al inget el pargier o

definB@R6reftibefote &% ﬁ%ﬁ@ﬁlpéﬂaﬁﬁ% {2 @8 ‘f‘aﬂﬁé oo 196", SkdteiBblySat or near
hydr ogen or (1-8C)a and

100°@al ogeno- (I - 6C) al kyl , hydroxy (I 6C) al kyl ,

meg ca t o- al k aI kyl
TSRS Mt B u‘%tyﬁ% {719 GCpiauRpirics a halogeno
substﬁ[ﬂ:rﬁ‘?1’1;{3J be@@&%lth ald 'SQLC)alﬁ iha Q c&ﬁqulg‘?daétktﬂé Formula I wherein
-6C) al kyl ] am no- alky ,
(2 6C) al kanoyl am no- (I 6C) al kyl ,
(1-60C) al koxycar bonyl am no- (| -6C) al kyl
i V-(l-6C)al kyl urei do-(I-6C)al kyl,
"-(lI-6C)al kyl urei do-(I-6C)al kyl,
iV ,iV-di-[(I-6C)al kyl]ureido-(l-6C)alkyl,iV,LT-di-[(
| -6C) al kyl Jureido-(I-6C)al kyl or

~r <\ _1 1 1 o c
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gis O 1, 2, 3 or 4; each R3 group, which may be the
sane or different, is (lI-SC alkyl or a group of the

woanmws1s - X6 - Rp wherein X6 is a direct boRATMIB20E/002665
sel ected from O and N(R12),53wherein R12 is hydrogen or
(1-8Cal kyl, and R11 is hal ogeno-(I-6C)al kyl,

whetsja thex@? gﬂouﬁ: Craibk ¥ (2-8Chalby@yh brony wudH as&fﬁ)alhml group. The reaction

cyano- (I -6C al kyl, am no- (| al kyl
may@(/)ng@léﬂ tiwhe: é:,qp}%l OU(t in the)P&‘F(SEWe 3f a sullltable base as defined hereinbefore and

in th% fr&%l e%%ano?%@%ﬁ%@% ( oéﬁﬁ% *f\YelmQﬁ a sbuta%e cata%zst ig, for example, an

orgaR4mgtallitpreagent, Cbr eraynpheai bl%aﬁ@mﬁadlhnﬂicfnﬁpﬂhﬁﬂ bucH &
sel ected from hal ogeno, trifluoronethyl, cyano, nitro,

tetrak{sitriphenylphosphipe)pallagivme)). The ﬁwrm@meb@trmw convesiatly carried out

in thé)pa«%sghgé A ﬁ‘ultél%: al%@%hb-h Y be c(aﬁn ﬁv%/cﬂ{ﬁr%ﬂlﬁqﬁe and at a temperature

in thé:haxfg@) @ dsysetc qia@fetalbly 2{t|or §€aradokal am no,
PI - 6C) al kyI ] am no, (I-6C)al koxycar bonyl,
VFor expaypie. ey ogmoygq}(gythe Formula I wherein the Q” group is a phenyl ring that

bear: gw%én%q(%%giﬂl%%@ |01i1( %@L{;’)%t g@g‘éﬁggpm%%e converte/cli into the

¢syohd @pbévtd A
corrlsgoﬁ (1|n§ gdC) g&lﬁ)kﬂy l(\ﬁl:f%%hé‘@ %M:lu@ri% ?iﬁe%zg)ngc}aﬁc;/ Iy% group. S Such a conversion

maylbvcemeé@)uabk gdnyentiotal nieens, for- emam[p(d, bg @aatitny With i acid or an

equw%;e?t\{h ﬁu&@ Fg%ﬁ]@ﬁ%aﬁg ltrlelfl[lﬁ ort?loformate The reaction is conveniently
perfeﬂﬁéd% t}[e(ﬂre&ﬁe@bikzy Mlﬁﬁfe%ﬁﬁ@&’dtalﬁt(siml} as é%-gihﬁeiﬂee%lphomc acid using a

6C) al Kanesul phonyl am no and
suitaf 1661@)9131 stlaesuidghentyfoamkarople aXexéess sktiethylenthbfamatOand at a

e bt A S S0
O Bttt B LB ol it We&%%glg ANEgEED o

(1-6C 18 mink \oup, tHeadllqgm convefieatlio the presence of a suitable base as
hydroxye&g 6C) al kyl , mercarto (1-6C) al ky
%

deflr(eri_hg(g)ug} yof(a Qogm)oalp 9 ft ed@pgxﬁgla(n wl‘@@glg[th@Q group carries a primary

or seggﬁc{% %@%@Lﬁ SuiQAb]% @(2%&9% %}%np T exal)np an alkyl halide, for

exanﬁﬂle 6 Q)-8Chatkyl Rhivride; Broindddn iodide, conveniently in the presence of a suitable
6C) al kyl sul phl nyl - (1 - 6C al ky 1,
base p defines) heyainkg gﬁomyq suftab @}Q;‘]: $leent or diluent as defined hereinbefore and

ata %ﬁipgﬁlﬁ%gﬂg% Q)? gémﬁg)aﬁd ggy 14% (I,‘ﬁ oexlvergatg EH)QF near ambient

tempéfa’aﬁ@) dolsveriiealy b@ Faduaiivd@ninkt &edé ot may be employed. For example,
V- (1-6C)al kyl urei do-(I|-6C)al kyl,

for the\pro(hpct@@)og thape aprapetendgof Q@)Iﬁjrmla I wherein the Q® group carries a

VvV -d d
o g b GESERB L RBAIR 50 ) s n amino
group mayibelrédctfiCorah FottnaeBidom the ﬁ@%éﬁlcg wE a sultable reducing agent. A
% O al kanesultphonyl am no- (I -6C)al kyl
sultabl(elretmc)ng ag;znt ig] fos @)aanpda,mmsalﬂkq@hmtyl buminyztk(dle-sﬁﬂ) ad dodium

| - (1,-.6C) a] kyl | gal kyl
borofgrigcs Sedist cgaopraliesidr Bhe epcichcs EpbieBzplamgtomed in a sutable
inert @&V@@&Xﬁh&ﬁl f&? @Xéméle R abdednlo t(ﬁ'r gﬁ&% solvent such as methanol

het er oaryl - het erocyc
and dnlmnei o’ﬂyﬁ:ieyctuc(rﬂ is ﬁﬁ)“aﬁﬂeﬁl at amﬂpmhtafean nharayigé Hor &ddpld, 10 to 80°C,
?roup within the Qb group optionally bears on each
COHV%%IP%F Oreﬁr@m@#t&%%a fle or nore hal ogeno or
(1-8C)al kyl substituents and/or a substituent sel ected
from hydroxy, mercapto, am no, cyano, carboxy,
car banmoyl , ureido, (I-6C)alkoxy, (I-6C)alkylthio,
(1-6C) al kyl sul rhinyl, (I- C)al kylsul rhonyl,
(I-6C)al kyl am no, di-[(l-6C)al kyl]am no, (I-
O) al koxycar bonyl, iV-(I-6C)al kyl car banoyl
i V,iV-di-[(l-6C)al kyl]carbanmoyl, (2-6C)al kanoyl,
(2-6C) al kanoyl oxy, (2- 6C) aI kanoyl am no,

~ ~\




10

15

NiV, "-tri-[(l-6C)al kyl]Jureido, -(I-6C)alkyl sul
rhamoyl, ~V-di-[(]-6C)al kyl]sul phanoyl
\Nohmﬁﬁmﬁhkanesulphonylan1no and PCT/GB2005/002665
Lf-(1-6C)al kyl -(I-6C)al kanegul phonyl am no, or froma
group of the fornmula : - X7 - R14 wherein X7 is a
di 1Pyeiimibiondtadting ma&ﬁhle@f et Formul«Ql atg b¥(oBtdhled bByh@meédtional
RlL is h drogen or (1-8Qalkyl, and R14 is
progggpisg & @@)déqqu,spd nh Egﬁy]p s _t}@;(t;)agg je put hereinafter. For example,

for tﬁ%}pﬁo@uﬁ &ggﬂlﬁi ?ocﬁ)q%uﬁé% tﬁé %nﬁlf*ﬁhﬁo ﬂé}g}é& 1§>N(R13I)CO an amine of

the Bornfud X6C) al kyl ] am no- (1 - 6C) aI kyl, or froma group of
the formula : - X8- (B wherein X8 is a direct bond or
Is selected fromOQ and N(R17), wherein R17 is
hydrogen or (I-8Cyal k a(nEl3 is aryl,
aryl -(1-60C) al kyl, |lhetegoaryl, eter oaryl - (I-6C)al kyl,
het erocycl yl or het ocyclyl - (I-6C)al kyl which
optionally bears 1 o 2 substltuents whi ch may be the
sane or different, ct ed from hal ogeno, hydroxy,
(1-80C al kyl and G1 6C) aGkoxy, and wherein any
het erocyclyl group within the Q gr$§§ gptionally bears
1 or 2 oxo or thi i tue Bwher ei n

¥ any-tR- 6C) al kyl ene chain
within the Q group are optFo ally separated by the
insertion into the chain ofN#&group selected from Q
S, SO SO, N(R16), N(R16)CQ ), X
N( R16) CO\I( R16) CO CH(CRlG) N(R16) SO2, SO2N(R16),
CC _wher RL6 is hydrogen or (1-8C) alkyl;
Wherﬁm 5 ﬁh»aﬁ;nﬁcgutfr BaimcyR daEs pnheidhe meaningpsfined hsrfembefore except

that ?{@? f&cl(’iﬁnag %?cglﬁ)glg Pndt‘%bﬁ%:crllf glgc:eegagi/,fﬁﬁéﬁée acgr}]a't;tel?ie ﬁ&%n glgﬂgy in the

presbficurhaaditghia bhseadskiefingl IestEIabErufd) with aagiilylic b&i@RF eRYFormula V
and t r -butyl, and also (3- 8C30yc|oalky| groups such

as cycl opropyl, cycHéh&iy® cycl opentyk; cycl ohexyl
and cycloheptyl and al so (3-6C)cycl oal kyl -(I-2C)al kyl

or 2 SARHRS ASHHRAVE e BEMRRMI RS Mhler, v@h&éﬁﬁ'(?%@ By 6f fA¥ meanings
cycl obutyl met hyl, 2-cycl obutyl et hyl,

defqudiem@ebstfytmegtltheg any ﬁlmpelml eraiphy protcry@i ibhecepsanp twiydreafter any
and 2-c ohexyl et h ver references to
Prot?%igﬁr%lipaﬁ Wéﬁse‘@tﬁ%ﬁﬁ%‘”&a@ﬁ ngvens%%wanar e spe fic

e hai n _versi.on ferences,t. 13
oot e HE of S PR Rt P Fhimp B RS X' ¥ NGR o,
the éclyhlupn,(mmlvémmﬂy iapleepesance of a sieabhy Base o dn @hdmenof the Formula IV
version only and references to individual cycl oal kyl
groups such as "cycl opentyl™ are specific for that
5-menbered ring only- angésgous convention applies
to other generic tlerns; ok anpl e (I-6C) al koxy
i ncl udes (3-60C)cy ogfjgréxy groups and
(3-50) cycl oal kyl - (I -RRC) al koxy groups, for exanple
nmet hoxy, ethoxy, pro oxy, i sopropoxy, cycl opropyl oxy,
cycl obut yl oxy, cyckop
cycl opropyl met hoXg' 2-c§
cyclobutylnethoxyl 2-cy
cycl opent yl net (L%
(3-60C) cycl@al kyl am gro
(1-20C) al kyl am no groups, xanpl e met hyl am no,
et hyl am no, propyl am no, m no,
cycl obut yl am no, cyclohexylaninoxqﬁl? v
cycl opropyl net hyl am no, 2-cycl opropyl et hyl am no,
cycl obut yl net hyl am no, 2-cycl obutyl et hyl am no and
cycl opentyl net hyl ami no; and di-[(l-6Cal kyl] am no
i ncludes di-[(3-6C)cycl oal kyl ]am no groups and
i -[(3-5C) cycl oal kyl -(I-2C) al kyl ] am no groups, for
exanpl e di net hyl am no, diethyl am no, dipropyl am no,
-cycl opropyl -i V- net hyl am no, -cycl obutyl -
-met hyl am no, i V-cycl ohexyl -i V-et hyl am no,

%ony cycl ohexyl oxy,

| opr opyl et hoxy,

| obut yl et
llahi no | ncl udes

d (3-5C) cycl oal kyl -

T T
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within the Qa and Q groups that bear 1 or 2 oxo or
t hi oxo substituents. It is to be understood that the
wores®misoisnvent i on includes in its definition aOY/GB2013/002665
tautonmeric form or a m xtuwe thereof, which possesses
t he above-nentioned activity and is not to be limted
whergin €°yGl, GagyRYmeRrt mdmﬁmave:aﬂynfﬁhmmhmagddaﬂﬂeh ihBreirthefore except
formul ae drawi ngs or naned in the Exanples,It is to be

that gpyEmstiend SERHRS priectsed @e@sm Wiy 2 parDpBistasi eft theFgrmula V

avai |l abl e position henyl group that, when &
is N is located at ZC%OSIIIOH on dhe pyr|md|ne
ring. Conveniently, the -X*-Q group is |ocated at the

or ageacfye derp@gw m@r\eqfnwhgem Qheasyany gf thepneabigs defined hereinbefore

ni ent | - ocat.ed
exedf? PRl Bt o i Byt B Rosel Pefegen i rgtegiing group tht
is p&%@l’ssﬁzﬁl@ded torpRYtiSHPRlechhuent that is present on the
Qa group may be |ocated at any avail able position on
saifdsuflablgrbmagis, iWrenamnplet apédrgamiabsting bese sechoas, farexfaple, pyridine,

2 U8 Ul B o ol

;?H@ﬁlﬁe &"Hlmﬁlc%owi’gﬁmdéé 7lefie fdi"ito? 8karh e b£1 alkah or alkaline
erstood that any R3 group that may be prese

earth metah”ombhnﬂte oyhydyoxide, fohertampde mmmnedrbanatenmtassmm carbonate
t|on be I cat ed at

calel i GO 5P OB BrPP i EY BRIF 1 o5 PUBRIE, an alkali meta
anu&oﬁ%%ﬁ gfel s)bdlutrﬁ‘ ﬁé)&nie? o}ﬁ%ﬁﬂ&%@ OF?ngé)?ﬂylﬂ)&? M ‘Pkall metal hydride, for

conveni e i's present

exarﬁpletsh«hunﬂwdhdeunder st ood that any R4 group t hat rray be
present_ on the pheny| group that, when G is N_ is

" odntiigblTeaqiye sepyiiveioha carmﬁz@ 9544 PhihaiFREmylp Visnfey example, an
acylf Bl @&I(ggq]@;]e %ﬁ%@yﬁ&ﬂbﬁ@%@@@?& gﬁegf@?&fa@? gk 4&?&% an inorganic
ac1d©hhmellJ fentkxampla du&ﬂyl ghlouide; QSmD(ed%hyddde—ﬂir exﬁﬂple&@aﬁhydnde

val ues for the generic radicals referred to above
formed o forerep iz lBe A6 vt @uproorsiale bk &5 iabuial ¢hderofgagnate; an
actl\fa?—:%ﬁ e ffof gfamq% a E&&%ﬂgg}) f?le acﬁog %lje a\éﬂiew%h b ghgl}o& rsuch as

aryl “grou rou

pent&ft Iﬁ:nop Rneithydn edter @ﬁ@h&sfpehtaﬂﬂbﬁ‘fpﬁé krifltReat¥tate ér with an alcohol
sui tabl e value for any one of the ' oups (2,
SUCha?}ﬁdﬂ@'f)ﬂoJ'vﬁ-‘éhﬁnPl 1s0§rqp3nelc)>'¢t9m1@all\kwdr@xy%eczotnw@le an acyl azide, for

exangeél %19%1%&8 ‘%f ?ﬁly &gy?elégté tr{h%?%}fi W a/agll rﬁuyllﬁ as 81pheny1phosphory1
azide; ycﬁl' a@?lﬁ:)%hl,de ChoE bRdreplE )i'c;mrﬁdi@ﬁb@ﬂn@ﬁ By ﬂle]ﬂaﬁlﬁﬁh)ﬂf afl %(r:]ld W%l a cyanide

cycl ooct@ and a suitable value for any one of
P

Suchgws sigikylpigmphayyhexknge) ondhe praduct of thar@ciayed thahkidmith r

caohGimpSo 5B ESALSTNn B & oo en

2-(7GY A&l 1-y§3 el 9 BQ&EﬁﬁthylﬁxfonﬁJ)f& h&&%@mﬁhospﬁatem
suitabl e value for any one of the 'Q groups

t oTB r@nUOIQS)Commmentb/ dagrieidestug imothe presencefafa Suitd)le inert solvent or

dilu%nﬁt St %?f\é%/gl% gl% gllég}ilo 6)tr Eggxbsglf;]é a o uglc p&n@nc?l?{.?agr)égg%l gt ethyl acetate,
a hal%gerila@)ed@%m%f ﬁﬂthba's Cethy1Ene dhlBidM lofdPorirPor da¥on c}lat'fg:hlonde an ether

teroatons sel ected Trom oxygen, nitrogen an
suchsala Itq;ﬂ'ahydroﬁnmn ox hpliexdnyiary hronjagic Bdlvyﬂlt suthn asemyiene Conveniently, the
i soxazol yl dazol y razoly

reackg léfsf{xﬂmeqt@&meé AR e GranoL sy Polanﬂpacawasgb\feyr such as
N,N- Hﬁh&ﬁ?h?f%nyafrhﬁ PRk hyﬁ}fétgl%gde’ N%Eﬂhg@?%rgﬂam-}one or

pyri pyra2|ny iaze

benzof uranyl , i ndol yl, benzot hi enyl, benzoxazol yl,
benzinidazolyl, benzothiazolyl, i ndazol yl ,
benzof urazanyl, quinolyl, isoquinolyl, quinazolinyl,

gui noxal i nyl, cinnolinyl or naphthyridinyl. A suitable
value for any one of the '"Q groups (@ to @ and Qb)

when it is heterocyclyl or for the heterocyclyl group

within a Q group |s for exanple, a non-aromatic

T Y, | T Y . AN 1



het eroaryl nmet hyl , 2-heteroaryl ethyl and
3-heteroaryl propyl. The invention conprises
woanteepandi ng suitabl e values for 'Q groups ROEIGB20651002665
exanpl e, rather than a hetewoaryl-(I-6C)al kyl group,
an aryl-(l-6C)al kyl, (3-8C)cycloalkyl-(I-6C)alkyl,
dim¢tByBdphyxiteal kereytticnl is 6Ghaniently oarried out at a temperature in the range, for
het erocyclyl - (l-6C) al kyl group is present. Suitable
exayple @ to $20F Caprpiesably gleor oar ypbigpistepRaraise-R17) , or for

vaky . L 1Al stituent, or, Wwthin an R3
or IR BRatbhiBifls Be R G IR nbrotint b g ientona
procethtirgs suc ab iedst desclosédin the EREBPRs tHat BfeQet GiltihefPnaril OMD
and iodo; for (1-8Calkyl: nmethyl, ethyl, propyl,
5 i s&pr exaple.ta pyrinydinglof theKaromla X1, cycl ohexyl ,
cycl ohexyl net hyl andLZ- cycl opropyl ethyl; for
(2-8C) al kenyl : vinyl,” isopropenyl, allyl and
but-2-enyl; for (2-8C) al kynyl: ethynyl, 2-propynyl and
but-2-ynyl ;for (I-6 koxy: met hoxy, ethoxy, propoxy,
i sopropoxy and bygoxy; f@r (2-6C)al kenyl oxy: vinyl oxy

and al Iyl oxy; for |(2- 6C)al kynyl oxy: et h%nyl oxy and

2- propynyl Oxg:/pf/og‘gl - 64) al kyl t pirs: Ny t hi o,

et hyl t hi 0 @ge-PT OpYNEF O, oGl - 6C) al kyl sul rhi nyl :

nmet hyl sul phi nyl and ethyls nyl; for

(1-6C)al kyl sul phonyl : met hi\ge#Kphonyl and

et hyl sul phonyl; for (I-6C)al kyl anfRb), net hyl am X8,

et hyl am no, propyl am no, isopropylam no and

butyl am no; for di-[(l-6C) al kyl]am no: dinethylam no,
whe@ieL. hyA aigplaceabie\ertpyd define® hbildefir®endQl G, G r, R* and R™ have

di i sopropyl ami no; for (I-6C)al koxycarbonyl :

any ofethe giepringhéniined herof a ekeepy that amycfoostianal ponp lis protected if
- but qxycar bpnyl . far, JV- (1.-.6Q) al kyl car banoyl :
to. neocfhy HATRIERIGRIh = meiuoliyios gt £k
i V-propyl carbamyd; for , -di-[(l-6C) al kyl]carbanoyl :
A-di met hyl car bahoyl \t BE yzlcyl i V- met hyl car banoyl and
/] -di ethyl carbanoyl ] for (2-6C) al kanoyl: acetyl,
propi onyl and i tyryl; for (2-6C)al kan%oxy:
oytam no:

acet oxy and propipnyl oxy; for (2-6C)al kan
acetam do and propi onani do; for
whetein q 8@ Bi kape-ang 06 Beahéamingg|dafinetbhereinbefhyd exceptahatday &ndtional

- et hyl pr.opi onam do; fo 3-60C) al kenoyl am no: )
Brou IO PRI WP oA R G AR (S rpgpsent is removed by
convehticlaGmhiy! - (3- 6C) al kenoyl am no: -net hyl acryl am do
and -net hyl crotonam do; for (3-6C)al kynoyl am no:
15 Pr AREPLAVEIHQ pyridink!of ﬂﬁé} - 6C) al kynoyl ami no
- met hyl pr ogi oII) am dlo];);O ?Jogr}?d\f - ﬁggC) al kyl urei do:
"-methylureido a -etw{g reido; foriV,
"-di-[(I-60C) al kyl|] uretfdo: Ja' -di met hyl urei do and
"-methyl- /"-eth refdo; for -(I-6C)al kyl ureido:
i V-met hyl ur ei do and\- et hyl ur ei do; for

JV,iV -di-[(I-6C)al kyl Jureido: , '-dinethylureido,
-met hyl - ' -et hyl urei nd i V-ethyl-iV -nethyl ureido;
for JV, ',i\/'-diG*[(I-G al kyl J urei do:

, LI, N -trinmethyljureidp, -ethyl-iYHR+di net hyl urei do
and i V- net hyl =+ ' et ei do ;for
i V-(1-6C) & kyl sul pH}irmyI : et hyl sul phanoyl and
i V-et hyl sul phamoyl ; for , [ (I-6C)al kyl ] sul phanoyl :
i VA-di met hyl sul phanoyl ; fo R4
(1-6C) al kanesul phonyl am no: netﬁané@ulphonylaﬁﬂﬁo and
whereinTaR@sdididvealk gfoupQis defified hereinbefore and G', G, q, R®, r, R* and R'® have
- &Iﬁ 6C) al ky| - (1 - 6C) al kanesul phonyl am no:
any of myqqms@ﬁgg@hgmhyﬁommgptgh@ apy functional group is protected if
I V- et hyl et hanesul phonyl arni no; for
hal ogeno- (I -6C)al kyl : chl oronet hyl, 2-fl uoroethyl,
2-chl oroethyl, 1-chloroethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 3-fluoropropyl, 3-chloropropyl,
3,3-difluoropropyl and 3,3, 3-trifluoropropyl;
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10 for hydroxy-(l-6C)al kyl: hydroxynet hyl,
2- hydr oxyet hyl , 1-hydroxyethyl and 3-hydroxypropyl;
woéansmosEapt o- (1 - 6C) al kyl : mer capt onet hyl , PCT/GB2005/002665
2- mer capt oet hyl, 1-nmercapt @&t hyl and 3-nercaptopropyl;
for (1-6C) al koxy-(1-6C)al kyl: nethoxynethyl,
nece3bAP)MAEbdacted - dvRYERA4IBL iR Yhe pr%&nge 6B Bl da¥dlyst as defined
2- ethoxyethyl and 3- nmet hoxyprop
herejnbegay.avitly bn pigenghoreCeakengiof thvel%/qwmlmliﬂo nmet hyl
et hyl thi onet hyl, 2-nethyl{hioethyl, 1-nethylt hi oet hyl
and 3-net hyl t hi opropyl ; EO for
(1-60C) al kyl sul phinyl -(I-6C)al kyl:
met hyl sul phi nyl net hyl ,}tlﬁﬂsul phi nyl met hyl ,
2- met hyl sul phi nyl et yd7 1- rre{—ﬁyl sul phi nyl et hyl and
3- net hyl sul phi nyl propyl; for I
(1-60C) al kyl sul phonyl -(I-6C)al kyl :
wherah bydhsoflIPhaay F nefiibly mayeehlyed suhdranstert, hs)’d sultable 11 and as defined
2- met hyl sul, phonyl et hyl, 1-net hyl sul phonyl et hyl
herefibgfarpgpnd () gﬁs)ﬁw qfﬂb@gqeamflgq’ defipgd bereinbslore pxaept that any funct1ona1

gro 19 502‘3%9(; hFcZes§2¥§ tr@aé ef flnyG}g\égelcEet E%élﬁ?]?% rlrse]?rﬁ%m is removed by

con&nﬁahﬂqﬁahyl 1- am noet hyl , 3-am nopropyl,
1-am nopropyl and 5-am nopropyl; 30 for

) (I ThE)edckiph anm ﬁfhlﬂ&lﬁﬁ)f&hki‘brmﬂ&l\ﬂw am nonet hyl ,
et hyl am nonet hy met hyl am noet hyl
2- met hyl am noet hyl , ﬁ et hyl am noet hyl and
3- net hyl am nopr opyl ;

or
di -[ (I -6C)al kyl ]am np- (Il -6C)al kyl :

di met hyl am nonet hyl (et hyl am nonet hyl ,

1-di met hyl am noegiyl 58l met hyl am noet hyl and

3- di met hyl am nopr
(2-6C) al kanoy! ami

._ackt am et hy! |
et hyl and

foriV-(I- GC)aIkyI (2-6C)al | am no- (I - GC)aIkﬁét
i V-net hyl acet am donet hyI i V- rre t{yRo). opi onami do hyl ,

whe}‘?‘e_irz L& EEFR F%a et%ﬁ}fl}g g% ﬁ%p helfebl}before and Q%, G!, G*, r, R*, X! and Qb
have( é'rfyﬁfff)tl@é fﬁ@ﬂﬁﬁﬁg&r&ﬁﬁw Réfei®eford e:REpEthlddny functional group is protected if

nmet hoxycar bonyl am nonet hyl , et hoxycar bonyl am nonet hyl”,
necessaryy Wity vwrpoline afrihn ﬁmnhlprI&n d
2- met hoxycar bonylam noet hyl ; for

-(l1-6C)al kyl ur (1- 63%)5 IkyI

i V' - et hyl ur ei do ? - met hyl ur ei do) et hyl and

| -( '-nmethyl ureéet thyI foriVv,
'-di-[(I-6C)aIkyI ureido-(l-6C)aIkyI: ", VI
" -di net hyl urei donet hyl, 2-(iV', '-dinethylureido)ethyl

3 .
wheﬁﬂ‘gﬁl larécg: %{a \glel au e(ﬂ’?{et}}ﬁ 1% %ﬁ (E]M(J:'rﬁ}élti) ore exce Otlrlr%ttaﬁx%fl’mctmnal
group-ig pfté{acnidh!]' heteedadhg wdicteaftenay ﬂrei(ectir[@gﬂ’)yﬂ) thaeisqegsehhiglremoved by

for , '-di-[(I-6C)alkyl]urei do (1-6C al kyl :
Conven@@r}?éfr}?gp%r ei donet hyl, 2-( , '-dinethyl ureido)ethyl

‘ril‘h!a t(l?n lél%r Qﬁ(@ﬂeﬁflz Ibg gzrﬁe@ ég inft{zé PIlESG}ACG of a suitable acid or in the

presencb Vf atsuitabitd bask U Aeduitabletabidis, fér éxample ,an inorganic acid such as, for
"-trinethylureido)ethyl and |-( ,iV,
example,ydeags) chiosrel ey kydsggen bremide. A su1table base is, for example, an organic

amirle bag Cgﬁhé?,gﬁg %%ﬁ?lgﬁg ﬁ}gﬂﬂlnﬁy% (Sllut%alglclémdme 4-dimethylaminopyridine,

anes

tnetl%dz(ﬂ‘fﬁéh@ﬁﬁﬁluhﬁ&] Rt tiyiepRbImd or&ﬂékablcyclo[S 4.0lundec-7-ene, or, for

- (et hanesul phonyl am no) et hyl ; and
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foriV-(1-6C)al kyl -(I-6C)al kanesul phonyl am no- (1 -6C)al k
yl:
weonadslwgsaret hanesul phonyl am nonet hyl , 2- (i V- met hpCmasBE2605402665
sul phonyl am no) et hyl and 1-3
- met hyl met hanesul phonyl am no) et hyl . A suitabl e val ue
exathple, an §lkal3 67 alkkiesaedintotyl carbonbiclot@RroRfleForieRampR sodium
exanpl e, nethyl enedi oxy, ethylidenedi oxy,

carbongigy Efﬁ?fﬁs}% FREBPRAS calciugn pyrbenpselisosiynpiiretide lev&(gmlum hydroxide,
or, (34 Sl E i DEPP U B Sty PRUIBAT PV B . for

exar@ple} Aealkeli ek hiride? foreyszdm pleXodR@ARdRIe. X2 i s a
R5) 2 |inking grou it Is the carbon atom not the
%@ﬁefaﬁ@nﬂs esmvepien aquzoutm Kiermresgnozipl aviiiitableiisert solvent or
ched t the xygen atomis ‘
aitugs BE ALY o iy Blp Sy e HPT SuRE Hogronangh ey scetate,
a hafogefht8d §81Pertishdl £ Iﬁet@leﬁ’é@ﬁéﬁ&@ %Hfor&%ﬁﬁ or @ar%r?ﬂﬁ gﬁl ide, an ether
the fornmula -X3-@Q@3 and, for exanple, X3 1s a (o}
suCh ammrafg/dgqfump oril{-lisxath en eenphasiv sah@m; suchtas tdlaerxexmgednpolar aprotic

B TR R A e b o
dlméaﬁylgﬁlﬁH&ud@STQ@fda&ﬁgl 1@ %Bﬂeﬂ Elg Q%eﬁ%ﬁﬁ%&@faﬁﬂg in the range, for

atons i n any (2-6C)al kylene chain wt
exarsplos® ia 2WNC, peferbigly opthe oargdel 25 todpatGt ed by the

P e P Yo oot
Forrhita 311 Bfhe lpi‘éé!eﬁﬁ%f GRabfod }9"551%1& Rch al RN AN AR50 V6

glves riseto, for ex

N, N-Zhl(‘léthyhlbdstamycbt bnmw)uehﬂymythg presencefodia saxablpbase, for example potassium
|nsert of a Cciﬁfou into the ethyl ene chain within

carbgnaje ﬁg, mei;h Flgg?ﬁzagp,\pgg af p gempegatyre in the range, for example, 0 to

o BRSBTS

Wi Pbmﬂn@né%stﬂﬁiﬂgﬁﬁa«tﬁxﬁﬂpeﬁ(ﬂle Foat@ladiMAsy bd Saihéd by Bénventional
exanp - net hoxyacet am do) et hoxy group. en,

proca%urusewc{h@a ﬂm«s\% é}sﬁbé%mé e Exymples thatpreset @i hgreinafiter.

vvlthl n a substltuent optionally bears on each said
©.@Py§ydine ohth @(ﬂﬁl ogeno or

(1- 8C) al kyl substituents, there is suitably 1 hal ogeno
or (1-80C) al kyl subsﬂituent present on each said CH
group, there are syitably 1 or 2 such substituents
present on each saijd CH2 group and there are suitably
1, 2 or 3 such suls uents present on each said CH3
group. Wien, asGdefi n&f hereinbefore, any CH CH2 or
CH3 group within a Qa|substituent yapti@pal |y bears on

each said CH or grQuUp” a substituent as
defi ned hkiei nbef oNg; dabfle Qa substituents so
formed include, for exanp hydr oxy- substi t ut ed
(1-80C) al kyl groups such as Fxgethyl, I
1- hydr oxyet hyl and 2- hydroxyeth§ hydr oxy- sub®M ¢ ut ed
Whel(einBﬁ) aﬂﬂsp}xyeagrmg:p@p suddifined he&rehpefos yt Gh@?y r,&dX! and Q° have
dr oxypr opoxy, - 6C) al kox%/ substituted
any f(ﬂth%@eamvaé&?ﬁfgxeé @s@lr&qﬁ&ﬁe a&cen et andyeetinarlgranplis protected if
necegka%’ qpﬁéféﬁég&ﬁ bo@éﬂfeﬁﬁ%s e %}es%ﬁjce o‘% a suitable catalyst as defined

rou

hereﬁb@fﬂiteﬂ odthhincireeBb MG ¥dEenhYIthe Fymaw RS i t ut ed

(I-6C) al kyl am no- (2- 6C) al koxy groups such as

2- hydr oxy- 3- net hyl am nopr opoxy, hydroxy-substituted

i-[(l-6C)al kyl ] am no- (2-6C)al koxy groups such as

3- di met hyl am no- 2- hydr oxypr opoxy, hydroxy-substituted

am no- (2-6C)al kyl am no groups such as

3-am no- 2- hydr oxypr opyl am no, hydroxy-substituted

(1-6C)al kyl am no- (2-6C) al kyl am no groups such as

2- hydr oxy- 3- net hyl am nopr opyl am no and

hydr oxy-subst it ut ed

di -[(I-6C)al kyl ] am no- (2-6C)al kyl am no groups such as
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5-[1 V- (2- et hyl sul phonyl et hyl ) am nomet hyl ] t hi en- 2-yl

group. Further, for exanple, if a Qa substituent
wonadetdeasa het erocyclyl group such as a pi per PAT/GH2005/002665

pi perazinyl group that is sWbstituted on a nitrogen

atom t hereof by, for exanple, a (2-6C)al kanoyl group

the term nal CH3 group of Lthe (2-6C)al kanoyl group may

be further substituted by1 for exanple, a

di-[(lI-6C)al kyl ] am no grogg; For exanple, the Qa

substituent may be a _~ L2

- (2-di met hyl am noace@¥1 ) pi peri di n-4-yl _group or a

4- (2-di met hyl ami noacet yl ) pi perazi n-1-yHl group. Sinilar

cqnsideragionsZapﬁ%% to the attachments and | . _
whegeip gah ftly swd L Which mayee.the sanagy eriffenct, issagitgble ligand as defined

fi ' , : .
here\é‘(?tgeg%e \%ﬁ? %@r}]l'ag 51&&%1@ h{égﬁggg &flq%ﬁée%?lbe%}g e%eggﬁﬁts g}ydfunctlonal

group optiona ars on"e
groupHs pfdtected if GoCesgurpphaediteb ahy pﬂdﬁ!&ﬁnggrcﬁ@fthaﬁﬁﬂpresent is removed by
her ei nbefore, suitable Qb groups so torned include,
conyeytiopal JpgANE,  hydr oxy- substi t uted ami no- (I -6C)al ky

gr I 1.0Q- 2- [ ethyl or ol
@ P 3P s 6aheDn o7 AGE Sormpdlet SE Fomu i Lvhseip s
NREYTOOHRM) 66 8blplingdEcvBsieRUER tAS presence of a suitable base as defined

| - am no- 2- met hoxyethyl, a
hereinbefy 0fipfpsgenaor @ chemyeal kguivalers shareefi withhstagrnaefthe Formula IV

group such as a

5-[1 V- (2-net hyl sul Ieth¥ébaninonethyl]thien-Z-yI

group, and a (2-6Q)al (1 bstituted heterocyclic

group such as a -(R-:diAet hyl am noacetyl) pi peri di n-4-yl

group or a 4-(2-di mnet¥hyl am noacetyl ) pi perazin-| -yl

group. A suitable pharmaceutically-acceptable salt of

a conpound of the Formdla | is, for exanple, an

aci d-addition sal@' of a zonpound of the Formula I, for

exanpl e an acid-afldition salt wth ggg#sorganic or

organic acid s S e aqr1C, hydrobrom c

squhuric,QTriquordﬁc ric or maleic acid; or

for exanple, a salt of a donmpaund of the Formula |

which is sufficiently acidi ¢y ‘or(§¥gnple an al%gli or

al kaline earth netal salt such as al ci um or
and amgméei af thesBoimuloVIAN amoni um salt, or a salt with an

or gani ¢ base such §3n§th ganine, di met hyl am ne,

trimethyl am ne, pig%r I'ne, nor phol i ngr

tris-(2-hydroxyethyl)am ne. A further suitable
wherh@QRAEGE @Y gat], y, R REpinal) Ehavalahy 6f the recanRRy AsfiRid HeR@nbefore

Formula | is, for exanple, a salt formed within the
exceptiahanyrfugetional siosnys piptested alnficaisetys whewafterfany protecting group that
. Eornmula |, A suitable
lsm%%%?%&%@8?&%@?&§Wé@%gﬁﬁgﬁﬁg'soIvate of a conpound of

t he\ SuptablelcBeidabequiiler 8 PRdsenedis e ERdpIS UdbnisouRld of the

hem - hydrate, a nono-hydrate, a dl-hydraﬁe or a
FormylpIXydrate or an alternative quantity thereof. The

conpounds of the i veg&%o may be adm nistered in the

formof a pro-drug,-i “Fs a conpound® hat is broken

down.in the h n oy, animal body to rel ease a conpound
whefsfi L e Bl GreaceRPlg S0 A5 GO RGH BaeiBelate: dros PR aRDlpHsuitable
O G Ak PR ADR! SERAASIN srouy, for example a
methway, pienbxy, medhasiesrphdnyloxy wp calneheof-sulbkorytoagrgrown Alternatively, a

) ntai ns.a suitable groug,or substituent to which a, . .

Sulta%feo%@mﬁl RBYVIGRIR] PHPERGRS A Fapronate desivalive sugh apflisuccitimido
carb@ffe. drugs include in vivo cleavable ester derivatives

that may be fornmed at a carboxy group or a hydroxy

group in a conmpound of the Formula | and in vivo

cl eavabl e am de derivatives that may be forned at a

carboxy group or an am no group in a conpound of the

Formula | . Accordingly, the present invention

i ncl udes those conmpounds of the Fornula | as defined

T o s




b) Design of Pro-drugs, edited by H Bundgaard,

(El sevier, 1985); c) A Textbook of Drug Design and
woevwloprent, edited by Krogsgaard-Larsen and PICT/GB2005/002665

Bundgaard, Chapter 5 "Desi gf and Application of

Pro-drugs", by H Bundgaard p. 113-191 (1991); d) H

Bu nigaasdtion Adlsamvesidntly cgribE butviglie fresnesf a SuitabtedBert solvent or
1992n;§ e‘ug H. Bundgaard, et al., Journal of
diluppizas dgtinest heseinbeforecandent azamperasre inglsangs, fonexaxghe detp 120°C,

- Bull., 32. 692 (1984); g) T.

pref%a&@rc%orgﬁﬁaglbl %gfrp%erat U 0-Drugs as Novel Delivery

() 53/ StHRMBactiof &n%nl&msthé‘ B?e§§fcl3 @fa sM@Jb‘l’ér@atél%t ad ﬁgfulﬂa)d hereinbefore,

Roche (editor), "Bioreversible Carriers

5 ofamggngmhﬁopwﬁganmuhpﬂ@és 1987. A suitable
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pharmaceutical | y-accept abl e pro-drug of a conpound of
the Formula | that p sses a carboxy group is, for
exanpl e, an in vivolcl I{REhter thereof. An in
vi vo cl eavabl e est ek _of conmpound of the Formula |
contai ning a carboxy oup is, for exanple, a
pharmaceuti cal | y-acceptabl e ester which is cleaved in
t he human or ani nmal to produce the parent acid.
Sui t abl e phar maceu@i cal | W%ccept abl e esters for
carboxy include (I4{pC) al klyl esters such as nethyl,
ethyl and tert-hb Q) al koxynet hyl esters such
as met hoxyn@eRyl este (I- BC)aIkanoonxynehgﬁé
esters such as pival oyl oxynet hyl esters i dyl
esters, (3- 8C30yc|oa|ky|carbony|oxy (I-6C3a|ky| esters

whefifr . i88 dfep ?%5 BOEabeydIRIINE aR8D?, G', G, q and R? have any of
1- cyclohexylcarbony oxyet hyl esters,

the meammgSI deBineld beminbaﬁolrmdepﬂ thetsetngrfancsmhll g@eup is protected if necessary,

.. D- | - 2- ox0- | 'S gxolen -yl met hyl esters and

W“W?n bRHWf@@?BBﬂ@ BXPrpplagey 5l kyl esters such as
nethoxycarbonyloxywethyl and 1-net hoxycar bonyl oxyet hyl
esters. A suitabl e pharmaceutical |l y-acceptabl e pro-drug
of a compound of the Fornmul g KithatQpossesses a
hydroxy group is,- Bar _exaaple, an in vivo cleavable
ester or etherL?hereo in vivo cl eavabl e ester or
et her of a conpound @ > Formula | containing a
hydroxy group is, for \ (gg XV
pharnaceuticalIy-acceptable tEr or ether which is

Whe&g‘? a?ﬁ‘?ld(}f;g P%& ;2,%%{]}%51 be mal %Yff ren {soadsl{l(l:tgblte rﬁ gand for the
bordPNAGHRS blincddetdnigseRhak] ', ?@ LRd gb Pald é‘r%lc(%f tgc'-é’ BRahifibs @efined

hydroxy group include inorganic esters
herepib@ﬁph exepethheany fanctmnabigngp phoeiebied dinedessayy wheeafter any

ters urther suitable %harnaceutlcall -acceptabl e
pn”@%?@ﬁrlﬁ} ‘H§P5?9Hb§“P%P@Q KR YSR{ioRA SRE3NS- nclude
(1 I
phedﬁ)%\%lgée%%{]&%r{g%ﬁgst I"t benzoy?ﬁlegn% eny Sg%:t% 1§/Pase such as

an alkab wpslkalihe ¢aﬁﬁ)md:tkboayloxmatwnyiydgmmep forgnamplesodium bicarbonate,
et hoxycar bonyl, ,Lf-] (1-4C) al kyl ] car banoyl ,
SOdlEmd%%ok‘%eaPﬁtﬁ%&% Vﬁfbﬁ%te’zp%%s’é@k QadR, Cyy Fblerpgafbonate caesium
tne cet
oA g kb8, SRS o ST MR
alkomde;jﬂoabkaﬂqﬂa‘sdsthﬁmtth)ylbutdmma bﬂlfbmmﬁp'[e{ lan alkali metal am1de for
plpera2|n 1-yl met hyl and
exargple |sod;@)n e@mﬁt}hw@p%@zqﬂq oy ferexpRiple, gyplkalpmetal hydride, for example
utically-acceptable ether form ng groups for a
Smhﬁagéﬂﬁ§ggroup i ncl ude a-acyl oxyal kyl groups such as
acet oxynet hyl and pival oyl oxynet hyl groups. A suitable
pharmaceutical | y-accept abl e pro-drug of a conpound of
the Fornmula | that possesses a carboxy group is, for
exanple, an in vivo cl eavable am de thereof, for
exanpl e an am de fornmed with an am ne such as anmoni a,
a (1-4C)al kyl am ne such as nethyl am ne, a
(I 4C3a|ky|an1ne such as dlnethylan1ne
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Formula | may al so be exerted by way of netabolism of

a precursor conpound (a pro-drug). According to a
wouondslesoiaspect of the invention there is provPdesB005/002665

pyri mdine derivative of tld@ Fornmula | as defined

her ei nbefore wherein :- Qa is a heteroaryl group that

optTHe8adtn Rednsedientdy catriéd odt if redenbBa suMAblNnd®Yolvent or
be the sane or different, selected fromhal o

dilugnt; for gsrppstan pher éb}féln?é tetrzﬁwdsﬁéur@n hﬂﬂi@ianlﬁ?yé??odamethoxyethane an

aron?%{cé;seg) H}}cﬁ] ae ge r[éiélﬁg}? or ;@g X%Cs)lg%{(@ﬁg]oo\f Isﬂlch as metl(i)anol or ethanol,

and (Re 1@5dtRINKO ¥ohvehidnfif /HKe B D4 Mempeafte A thy P @Xﬂér e)(a{mple 10 to
bC) al kyl thio, (I-6C)alkylsulphinyl, (I-6C)alKkylsul

250?(E1,Q1Wﬂexab(ym6k£e) wingy A bF°Cdi - [ (I - 6C) al kyI ] am no,

?(ler:ég%( oo bOF }i‘p&fﬂ%&ﬁ&ﬂ(@q 2 kyI o edcﬂg\?f,tandard procedures of

orgai(n?c WCWE%F %%%%’wzltlé é)tlgﬁ aml %g‘aﬂ' 8rgamc chemist, for example by the

reac(iBn 6thﬂybnm§dl adagett, where the metal is, for example, lithium or the magnesium
i, V-(1.-6C)al (.3-60C) al kenoyl am no,
haligespeEon Pk %%gent (Yither) ogeapPoTs. aseyperRg Abte Apamda

LB PR ot b B e

compDM‘ld of the formula L-B(L})(L2 ) is, for example, boric acid or a tri-(1-4C)alkyl borate
-tri-[(I-6C) al kyl]urei donV- (1-6C)al kyl sul phamoyl ,
such mv-la@prpwlbe@}eal kyl ] sul phanoy! ,

| 2 GASHFARRA RIE BB 0 s cf o Fyml g oy be el

w1tlgfrmr§arﬁfmdtzilﬁc tempatnd of tl@form?ﬂ%l arylVMQﬁl%rélnM id $nRtal atom or a
direct bond or i s selected fromQ S, SO SO, N(RS),
metatiiy gropp ) is agmpiplrtgm bepriay @@abkq(l%yl@rm&msable s@w( fip ;he metal

atonwl(n%ﬁ)dg%)r 8}%{4‘0&? )lﬁhlg%céﬁ?qppe $&’\@SG)V§{U§IS %(I)r the me{a?hc group include,

for e&éﬂg (ﬁl?ﬁ dhichl confadr 8 fh G RLidnium, aluminium, magnesium, mercury
O cycloal kyl - (1-6CQ) al kyl, (3-8QC cycl oal kenyl
or z@g ag@).cYeitablg ligands w(thum):mamyqtalhh gtcmpgmlydle for example hydroxy

grouﬁg,t@[@ﬁlicy%lows %\é}) 3%’ {aﬂthy‘le (S:Shy&y B@ﬁ,rlgolgopyl and butyl groups, halogeno

ls 13{515) Al dRr& oS4 d %&%Sérbﬁﬁéeﬁ‘ﬂd 126 aMRY %adﬁgél QYchds: 1:11ethoxy,

group withina subst uent on pt i onal
ethomaprepcmy sapiepesy ahddrtoxGHEONpSCHS peptioular ongan@netamceompound of the

hal o . 0 | - 8C) al kyl s.bst'tens nd/ or a
tormify @3 PPisnfor bbb on el GRTRG ash oo 3egmbgRRdef the formula
aryl-SHB0Y, an%@é&@éﬁlflc & Wlsuch sl éiQmp(ﬁJlnd oFMR! %Y Ia aryl-Si(Me)F,, an

(| 60) al Kyl thi o, (I-6C) al kyl sul phinyl
orgapbziBGnaink gerspdypkdengt as { coriuakdiof Itlwnﬁormula aryl-ZrCls, an

orgagqpl%qgrgl%qggﬁ grllcf %H@ﬁa com%g i koﬁy ‘i:oar¥nt1J1 ana)llrlyi AlEt;, an
orgath G%AGqun{ édmi s h%ﬂ ds a angyF fieGoA AN ARAWIeB, an

al kano am no
organtnhl(eﬂcuﬁﬁ)ompoyhd élﬂ;h&@)aaiohmoydl afrihn (‘ﬁormula aryl-HgBr, or an organozinc
i V-(]-6C)al kylureidag, iV -(]-6C)al kyI ureido, iV,
compoyd. s[uglp a%@cgpmnfilﬂf éliledﬁg)rmula aryl-ZnBr

I, ,VBS' %{?’{}ﬁh? grt.g‘llnf‘g Qa@%‘a\{ %QHF’?U Panga XL nf"l‘y %CCSbatt?lEy(il 3 Forwenuonal

procedilres Mch s thos¢ {isel6§adaih kiyd ]Eﬁdih}ﬂbﬁtﬁ@b/:ire set out hereinafter.
(1-6C)al kanesul phonyl am no and
JV-(1-6C)al kyl - (I -6C)al kanesul phonyl am no, or froma
group of the fornula : - X3 - B wherein X3 is a
direct bond or is selected fromQ, S, SO SO, N(R6),
CO, CH(OR6), CON(R6), N(R6)CO N(R6)CON(R6), SO2N(R6),
N(R6) SO2, C(R6) 20, C(R6)2S and C(R6) 2N(R6), wherein R6
is hydrogen or (1-8Cyalkyl, and @B is aryl,
aryl -(1-60C al kyl, (3-8C) cycl oal kyl,
(3-80C) cycl oal kyl - (I -6C)al kyl, (3-8C)cycl oal kenyl,
(3 8C) cycl oaI kenyl (I 6C) al kyI heter oaryl,

T .

o, o
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(1-8Cal kyl, and R7 is hal ogeno-(I-6C)al kyl,
hydr oxy- (I -6C) al kyl, nmercarto-(l-6C)al kyl,
wOhe@@psdikoxy- (1 - 6C) al kyl , (I-6C)al kylthi o- (1 - 8CraiByi5/002665
cyano- (I -6C)al kyl, am no- (1626C) al kyl ,
(1-6C) al kyl ami no- (1 -6C)al kyl,
) d| Hot Ithe(i@)dﬂdn}oh]oﬁmdseeémp@ﬁi)dalokme Formula I wherein X' is CON(R'®),
- 6C) al kanayl am no- (I-6C)al ky

the z(qyla@epaqqu;ly@%t}mﬁpe Bies§se @f aé‘é}}a(hkk%se as defined hereinbefore, of an

d | -6C) al kyl
amné!(ﬁ_tﬁg)é?ﬁﬁ%yl urlel 80( (1- 6)C?al Kyl

iV -di-[ (- 6C) &tRyH]A@ei do- (| - 6C)3H<Iyl, iV,
-d| [(I-6C)al kyl ]urei do-(1-6C) al kyl o

bR 0 b SRR R e bl ook ntons
groupi i Qfdtecﬁ&ﬂﬁf n@éesba&y sges Eﬁﬂoiﬂﬁrﬁcﬁ o PrétvéNidiative thereof as
wherein RO is hydrogen or (I™- )aIkyI and &4 is aryl,

defipgd her¢inbefoyeapkie ForrauleXodk yI , het eroaryl - (1 - 6C) al kyl ,
het erocycl yl orheter ocycl yl - (I 6C) al kyl which
optionally bears 2 tltuents whi ch nay be the
same or different flyom hal ogeno, hydroxy,
(1-80C al kyl and (k:6Cyal koxy, and wherei n any
het erocycl yl group thin a substituent on Qa
optionally bears 1 2 0x0 or thioxo substituents,
and wherei n adj acerit rbon atonms in any
(2-6C) al kyl ene cBhin hin a substituent on Qa are
optionally separdted by the insect@OpHi nto the chain
of a group se d f O SO, N(R10), CO
CH( OR10) , QEON( R10) ;" NK{( R10 N( R10) CON( R10) ,
S2N(R10), N(R10) SQ2, CH= d CC wherein R10 is
hydrogen or (I-8C)al kyl; '\@ﬁ C(R1) wherexvi R1
i's hydrogen or (I 80 aI kyI, and rs N or C(R2)

whe%xg ! ([.Jrg?%ag‘ékﬁ rcgﬂﬁq 2 %}% Q Iﬂgstcﬁrgge/@erelgbgf%}e except that

any gn@@%nal odpg% %rt%caegﬂf W@%a@ VIII%B t?ﬁﬁnys g’éeﬁgr% grbup that f present is

remaoNeidfbgroententiogal(the®€) al kyl or a group of the formula :

- - wherein X6 is a direct bond or is selected
fr ?ﬁf eagﬁan N(GREZSTieRifY g ae qe 20 Ihg Hﬁ?ﬁé’ﬁ%’g‘gﬁ syjtable inert solvent or

dlluélrlt dl%gz I: e aﬁﬁ(}ﬁﬂo’} t?%%b%? oxy- % [ g‘%flglr {s%ﬂ)r’opanol or ethyl acetate,

a halbganmned sol @) mbdhyds meaiylee- dhlorfds) alhlkydform or carbon tetrachloride, an ether
C)al kyl am no- (1 -6C)al kyl
suchdqs tft(qh_y@@léqan s }4#19}@% po ngyplvgm such as toluene. Conveniently, the

reacééin g%gﬁéﬂé\}}n Cc%ﬂle'a%ube @géﬁegg%ég og 2d ci fj“?l% arp}ot?cr so?\)en? ?tﬁ:ﬁ as

N, N&ﬁheﬂhylﬁﬁhﬂdhﬁﬂe l’j‘aNQﬁﬁﬁmyletcéﬂafrhdw Y\Dﬂiethly}ﬁyrroﬁ&ﬁ@on@d)ﬁ ro,
‘\{dr oxgq, mer capt o,  am no, carboxy, carbanoyl, ureido,
dlme(t X

g,e Tl-(eg:eg@ogp:k@(ﬂweme{@y g@pgqi RYAE (2 temperature in the range, for

exar,(ﬁ,lqu %@Iféw%ﬁ@%wr Idrt 6%1 @F Wﬁlgmr)a@l' kyl sul phi nyl,

di Phfilidifie ahkinkladieids of the @@1{1‘1',11 tﬁé‘bﬂﬁtamed b conventional
-(I-6C) al kyl carbanmoyl, , -di-[(l-6C)alkyl]car a ,
proc@@r&qhat aa nma}lbgoqs 20 Ero);«atlisg]nsqd 1o>tlye Examples that are set out hereinafter.

(g) 8@}‘5@ ﬁ% tEIBse GO Hougé %’qk tﬁe/ fagléllllaéwherem X' is CO and Q isa
N—lmk_eg:he%e%(%cyglg) Qﬂo'ﬁﬁ the 5@5}1&?{9)11 bfivehieRity Bl i0¥ pHSEARADE alstitable base as

al kyl Jureid
defined, hexéinbiefbret ofi &Iy(cbmﬁfﬁ)@ lkqtd:r])clyoém @ompound wherein any functional group
i V-(I-6C)al kyl sul phanoyl ,
i V,iV-di-[(l-6C)al kyl]surphanoyl, (I-6C)al kanesul phonyl
am no and - (I-6C)al kyl -(I-6C)al kanesul phonyl am no; X1
is selected from N(R13) CO CON(R13), N(R13)CON(R 13),
N( R13) COC( R13) 20, N(R13) COC( R13) 2S,
N(R13) COC( R13) 2N(R13) and N( R13) COC( R13) 2N( R13) CO,
vvher e| n R13 [ S hydr ogen or (I 80 aI kyI and Q is
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or Q is aryl, aryl-(l-6C alkyl, (3-8C)cycloalkyl,
(3-8C)cycl oal kyl - (I -6C) al kyl, (3-8C)cycl oal kenyl ,
wO2ew@peyis| oal kenyl - (1 -6C) al kyl, heteroaryl, PCT/GB2005/002665
het eroaryl - (1-6C) al kyl, hetédrocyclyl or
het er ocycl yl - (1-6C)al kyl, and wherein any CH, CH2 or
is pXokSteglrib ngcessaryyiwith hearbhxgiiowpidopt & maetiveyddiivatige hiBreefad\defined
sai d CH, or roup one or nore hal ogeno or
hef%&eg%yaqfw%@aﬂé%\%ems and/ or a substituent selected
from hydroxy, mer ca o, am no, cyano car boxy,
car banoyl, ureido C) -6C) al kyl thi o,
(1-60C) al kyl sul phi i iﬁf qkyl suI phonyl ,
(1-60) al kyl am no, - | -6C) al kyl ] am no,
(1-60C) al koxycar bonyl i V-(I-6C)al kyl car banoyl
N,iV-di-[(l-6C)al kyly.carbanoyl, (2-6C)al kanoyl
(2- 6C) al kanoyl ox ( 60) al kanoyl am no,
-(I-6C)a|ky|-(2- -(1-6C)al kyl ureido,
, '-di-[(1-60 CoOgi8) al kyl ur ei do,
iV,iV-di- L AV IV -tri-[(1-6C) al
kyl Jurei d@ -(I-
-(I-6C) al kyl sul phanoyl ,
(1-6C) al kanesul phonyl am no &no N‘n
-6C) al kyl - (1-6C) al kanesul phonyl a ngf, and wherei n any
aryl, (3-80 cycl oal kyl, (3-8C)cycl oal kenyl, heteroaryl

ol e S e S BB 2B rgcn o
any finkfiek %Foupﬁ@bﬁﬁéc@éh fnecBsfay, ‘%Qfe?é%rfte{f 51'1 fg%%g%g{&b that is present is

cyano, nitro, hydroxy, am no, carboxy,
rem@\reéutxyc;onwntmlahms (2-8C) al kenyl, (2-8C) al kynyl, (I-

(| %%1 Q?Ié %%%g grlyénet é‘ljagﬁaﬂté i g’ﬁlﬂ%%ﬁllé cneyc|>foaxsu1table inert solvent or
dlluéﬂlt I[@ﬁt%%idg %ﬁbﬁBg%ydﬁ gst@} sulefrhd oYl A61, Rfranol, isopropanol or ethyl acetate,
a ha(olge@@ch&dlmny suhbmsnydthylenesdBl@ideacidygtaform or carbon tetrachloride, an ether

tﬁe{h noyI oxy 1V-(1-6C) al kyl car banoyl
such! a}\&f‘» urettyaﬂ VP Blaﬁwraﬁc colvent) ek aﬁmealﬁa fonveniently, the

reacfi&{ 186:9)1%5%4 Wg)cg}t Iﬁ?ﬁg)ﬁke%gﬁc{éﬁf aéi&,golfukziﬂr?nc sol\éent such as

NN-ld\hléthyldiﬁhainmld: UV, & dmethylacetamide, Mohefh@)patdeytiinuz-eheles
-tii-[(1-6C)al kyl]ureido,
dlmqthylﬁqlplg@)lgq k%esrgp Wgﬁﬁyq)nvemently carried out at a temperature in the range, for

exar%[}fe 606)0d]|219 rgfé}:?b o{} l Aars%%noan?ﬂg% témperature.

| VIte ﬁ@hﬂi]ﬁe/aer{d tGé:a)ﬁdhls FBRBubE D A HedIBidied R6m fth
grou pof t he for r?ﬁl a: - X7 - th%g'v\ﬁerel n X7 Iflst é;ﬁPoéessvmants

descgbedlareipbefareoin the fosml af dheclted baseroOrléardatNeRLE mayWeebgiined in the

IS hyd : -8 I R14. | . :
formnR(]éFE’a slég r%lﬁ-k 1{110 %g& q‘%&]gﬁ( %o%%ﬁ—t-gwkeqrealg% lgﬁsgpelf Isneamng defined
herefnbef®fe. aWheX ¥t-i§ HeHe 3 Kihin thY Pf@@bﬁe'fﬁﬁ:ﬁ ﬂ{eks‘é t; t[l(‘ly Isalt may be treated

am no- (1 -6C) al kyl, (I-6C) al kyl am no- (I -
withdi suftghle b@)eafq(ycmlapiennn ¢igaiB Cpualitke/hase aumdh as/nﬁlr ekamplaypyridine,

2o R S, A udeb s, B LB siE, oo
N—m&ﬂ%d%f&ﬁﬁolﬁ@ro? QD &1y Eo[5 . ARYdelc2r- ?r@ ot ¥l & &)Gflg ah rélhkah or alkaline

hin the Qo group are optional sépar at e
earth metel ¢arloonatenerdydivexiddh forrexefpke sgdﬂnu:rpcaibdn&m @dtafssﬁ@ﬂi’ﬂcﬁ}bonate

CalciRiPeShEiBaRy m@éﬁ%oxéq(%)@@cg RIS, SCON( R16).

CH=CH and CC wherein R16 is hydrogen or (I|-8C) alkyl;

or a pharmaceutically-acceptable salt, solvate or
pro-drug thereof. Particular novel conpounds of the

i nvention include, for exanple, pyrimdine derivatives
of the Fornmula I, or pharnaceutically-acceptable
salts, solvates or pro-drugs thereof, wherein, unless
otherwi se stated, each of Qa, Gl, &, q, R3, r, R4, X1
and Qo has any of the rreanl ngs. defi ned here| nbefore or

Y

y
[(I- 6C) al kyl ] sul phanoyl ,
XVI
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pyrrolyl, thienyl, oxazolyl, isoxazolyl, imdazolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl,

wohbwdosasl yl , triazolyl, pyridyl, pyridazi nyl PCT/GB2005/002665
pyri mdinyl or pyrazinyl; (@) Qa is a heteroaryl group
that optionally bears 1 or 2 substituents, which may
be When sp]mmceuﬂmﬁ]ﬂyeaﬁreptableedahﬁ eg@yfimdding dd:mgmne of the Formula I is
t.rifl uoronethyl, édr oxy, nercapto, am

requitedytox exarpRlp 38 ﬁﬁlgrad migl, sabs, it may deyohfaiad by, for example reaction of said

pyrp S ERY bt Po bR il Weine f SomEA s edue o,
di -Whén Sphamayduticaldy- B@:,ep(ab [ ko ﬁthmﬂMIe .derivative of the

(1-60) al kyl car banDyI , kyl ] car banoyl ,
FOﬂpglaé@ FR R ¥ BRY be phtainey aﬁlvaaﬁ@yméﬂﬁuﬁ@al procedure. For example, an

oo G 5 AT AR B B bERR .

example; ﬁ@étﬂinkdﬂ a dotnpduhd bkﬁié%drﬁﬁlafl(?:ontammg a carboxy group with a
| - 6C) al kyl sul §>harm

phalmcmncmly{aecp alpghigl ouby rrasen of 4 com)camrl@ﬁ émﬁqmmhyll containing

a hyﬁfgxglorga%%d IéII\Ilg &b G(Qc?lhtéééhg r’i%siﬁpgaae @kgoxyi g I(I‘A%F &? an in vivo

cleavgbl@amide’sFla pYERAJRE deSvaARef HRIFIHAM CQnayhe MtRRkd b?@or example,
wherein R5 is hydrogen or (l1-8C)alkyl, and @ is aryl

reactipy pf ¢ For@ywndiofithe Fansd) I;c)(mtamingw carboxy group with a

phm{q&cg&lggﬁi—{ao%lpkaéb éﬁn‘gg CO:I% %’agp gf:zile é;?n? uInd of the Formula I containing

I
o S bt A

g r szlmfttlhﬁ imtem@diates dsfined keme¢in @t mcunhhﬂq/thbﬂaars pmvidedab a further

featiF OB EINVAP08, Gk PO SN G BTOR R4 F OB Al Wo MLKIV and

XVIfd’I@Ha)‘Ia%Igig(yundger capt o, am no, cyano, carboxy,
car banoyl, “urei do, (I-6C)al koxy, (I-6C)alkylthio,

1olgg1cﬂgAahj@/I sul phi nyl , (I 6C) al kyl sul phonyl
(R A S EL A D S T—
L .

s1gna1‘ilng batﬁ@)iyd lay Irdhibifaimyiiro of the prohferatlon of MDA MB-468 human breast

iV, iV-di- ﬁ 6C) al kylgﬂaﬁul pha Q;y
adenocarginpEiaics e sof phBWhits Wotum thvg{qwtbe) ardeymice of xenografts of

I%?d? yl am no, and wherein any aryl,
N”)I%Mgg cyc oa(ICIIiy , 'eteroaryl or heterocyclyl group
(a) W ThVitreEsavbst Aésdagnt on Qa optionally bears 1, 2 or 3

substituents, which may be the same or different,
sellbe pay mwmm&@@qﬂdwhmmgm@rwmyAnalrvueai Biochemistry, 2003,

313: I@Z@gfg%;% q( 1k rqﬁ?eél(hg &?@tioﬁé t compogleﬂsatp l%l&];lgblt phosphorylation by
recoftibira®) By eyl FIBKn@z ek ¢f thé (1I)rdq:@4a5)IPYI ] am no, and

wherein any heterocyclyl % within a substituent on
Qa Dot fregmenty epeasling humgn 3K>aatacbyt1q dndoggnlatohystubtiuignvere isolated

het I
trom oDy Rl el i o heBkn BRLECR Ronted e, The
selecdi€d BRUCHadrh&iR RetcQB8Me gdrbldd b&ﬁ%ﬁp ¥hpre&¥e Retors. Tn particular,
hydr oxy, am no, carboxy, carbanoyl, ureido

full ]@hgtﬂ@l‘é{lxkk)ji Ieach(cﬁ twhll(loe pj{lQB érﬁi-lﬂa})émylpmld human PI3K p110 isoforms
6C n 6C n
EMBEL Ao TSRS, 9786 RHIOSI691 B0 P AR add p1106

o A AR IS AT BB By i v

bears on each said CH, CH2 or CH3 group 1, 2 or 3
hal ogeno or (1-8C)al kyl substituents and/or a
substituent sel ected from hydroxy, am no, cyano,
carboxy, carbanoyl , ~ureido, (I-6C)alkoxy,

(1-60) al kyl am no, -[(I-6C)al kyl] am no,

(I 6C) aI koxycar bonyl i V- (1 -6C) al kyl car banoyl
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1- met hyl am noet hyl, 1-nethyl am no-1-net hyl et hyl,
2- et hyl am noet hyl, 2-net hyl am no- 1-nethyl et hyl,
wa-2omstooydianm nopropyl, 2-nmethylamno- 1,1 PCT/GB2005/002665
-di net hyl ethyl, 2-nethyl améo- 2-net hyl propyl,
acet am donet hyl , 1-acetam doet hyl, 1-acetam do-
PaJslley[TEK)y Taé Rydtor 2 &R - ﬁt!h@telal}/\}ersﬁt oftedsthat eontaining a 6-His epitope

-met hyl et hyl, 2-acetam dopro r%d 2-acet am do-
tag. 14 tgeaied feyment Aype H:n@lmalaB%Kem Isoform mrrqﬁp@qgmg tq(dayino acid

residipa 1407 DEBT Adcr it e R BLR. ol aREe Bl pgPorremutatory

subunit QMY H AR%Yssi AN ‘HSICBK‘IN’} YoerCASP AN bned TREIWPe¥Bacl vector
et hoxy, nethyl am no, ethylam no, dinmethylam no,

containétgwy 6-diis epitoperag CRyec Bypeda pil 10 editstugts sveoen bxpressed with the p85a
acet am dq, pr Of)l onam do, . i V- net hyl acet am do,

regu,lé\yoqyéphw% r%ﬂ @ﬂ%ﬁ%ess%p (Sbﬁ/lP?éPWFms inF?%I p@gg étlaﬂ%rd baculovirus
expr%sé?%?{ﬁo qﬁes?ﬁ% sltsﬁtf #;%k nlg%g%lﬂé Iﬁ@]ﬂ%ﬁft&% tag using

standard®ufisit@fonnediniydes. 1- met hyI am no- | - net hyI et hyl ,
acet anm donet hyl 1- acet anm doet h

d
1 M&ﬁﬂéﬁ?ﬂpgﬁé% gmnoAeids 2&%&0§8§ ggblﬁaa%@&]t FHdemain was isolated

fronﬁg gﬁ%@(&sﬂbﬁ 1{§ éﬂ;ﬂ{dﬁxc} 81 pe?%l%l)‘/f)ltoi(%ﬁfy ﬁ'@@iﬁlgfﬁlng t{c%l% %ﬂf;s The
resuRaﬁﬂWﬁﬁVdgmeﬁEWb@Mcl@ﬁé&hw a pGEKONS/l E.nﬁlzleipfbgﬂﬁﬁ X¥ctor containing
is a heteroaryl group that bears 1 or

a GS%D eRitape m@w&@n@m Pharmypcia Blplee§h Raipam.tHssewt IE{-) ascdesqribed by
Gra%?toam %%f# 831 Bl&gﬂ_ E&% |200§Te3t1§0%§/4 2%)h Phe G ?ag%gﬁ ghqpl PH domain

was bk pretday lapd Qﬁhﬁé&m stafiloed Rehghdyy! , 1- hydroxyet hyl
and 1-hydroxy- ylethyl, and an optional second
s udesti qonmenn W@emafqdm 10| ok wockoselwions in DMSO and diluted into

watdpgh Fosred FREint sk of Sinal B ohC ot A RAuH 2 gL pach

com? dsd1ﬁ1t§)h Re: Eb@ﬁ'ht& 48811 o8 8lRehets 4 RBH DAL OM¥he (LV) white
ar banoyl ace am do, hydroxynethyl, 1-hydroxyethyl

polyatytni-phatel (Grejnet Biveoy IBItdrql [Way, ISfor@houss, @ldue¢seeraizirey UK Catalogue
o B 7o e S eSO o .
DiC8S %&Wé@%&%t&{e &b @P@élﬁglgn%@gc %n&%aﬁ%oaémr%?léﬁhr?h

Catdlygie Qs 909 &émﬁﬁb@h hdt®{ATR; 4 M) and e bisfert Soleld esm
atqéf% O (q{ aq is 1, %ﬁdglr) BE gnd ea%ll\ﬁ/ﬂ)lRS groug whi él[ prising

TrisH@] 1347.6 heffea@e novl, 10 f1heB-4(3-chalanidepiopyl)distethplangmonio]-

o 5B e L G s Pl
(10 Ve TG e bl ER tembctaR BELEhARM hal ogeno

tri uor met yl, cyano,” hydroxy, amno, (I-8C)al kyI

( 2-Cfgjral Wellfwﬂhat ;(rﬁehib@)i al rklyllmhm s{gnal Gyresspandyng to maximum enzyme
(I-6Q) al k am no, | g 6(:2 al kyl ] am no,
actl\(lgz VBTF STR |11émg SO inétead of test compound. Control wells that

prod%yeé 4 51@9@1 gﬁ&%ﬁ)@@}?&n @1;[& ﬂﬂ)ubl{e)ﬂ )enzlf?re eSWQreQ:?eE&ed by adding

group, sane
worhdnh 8t @UIM; Cslbeehasl adertk Bmsf:ieﬁw @adgﬂlkwdQBeeston Nottmgham UK,
trifluoronmethyl, cyano, hydroxy, am no, nethyl,

Cataleguied¥s 68 h&th ynsmdr@é tegheorapermdh ihgse aseay(spjutions svege gpo pgitated for

i.s 1 ndth is selected from fluoro, chloro,

20@?\“??6 ﬁwp&r@gé?o amino, nethyl, nethoxy,

ety Ak @Ehdstébﬂéﬁtb@/%hélﬂﬂdi'@on 640 1i1 df% Bix@ire bf EBTA , (100 mM),
and the R4 group is sélected fromfluoro, chloro and

bovime sérypin allfuchint (BE AX0Q4§r%)uqnd Frid-BCh pHA. Gatufen &BnMyr
4-position; (y) the X 1- 0 group is located at the
3-position; (z) the X QL group is located at the
4-position; (aa) X1 is selected from N(R13) CO
CON(R13), N(RIM"CON(R 13), N(R13) COC(R13) 20,
N(R13) COC( R13) 2N(R13) and N(R13) COC( R13) 2N( R13) CO,
vvherel n R13 |s hydrogen or (I- 8C) al kyI (bb) Xl S

o o A M\ NN PN A ~\ A S\ NN ~A ~\
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NHCOCH2O, NHCOCH2NH and NHCOCH 2NHCO; (ee) X1 is

sel ected from NHCO NHCONH and NHCOCH2G, (ff) X1 is
weoeebwmoedsf rom NHCO, N(Me) CO CONH, CON( Me), NPICOKH2005002665

NHCOCH2GO, (gg) X1 s NHCO, (déh) X1 is NHCO or N(Me)CO

(i) X1 is CONH, Q) X1 is CONH or CON(Me); (kk) X1 is

COBi¢tirylatdh-Di€ S{HIE3HI HIBKFO nM; LeBlFighdeyl, Catalogue No. 107),

%}?C) a{n%%( n%'@?gp%ﬁq’?%&o&%b?%c ?llﬂ\/l%aﬁdppchreen Anti-GST donor and
acce%kor?@t&' (:j@gg(]%’%ﬁ%aﬂ% Fé@é%gcg?i%ﬂﬁa mls;t]%%aﬁ% P?rf%?f)ume Berkshire,

UK, dTathlopuctiNd 26 160603 werd dddedhad #iglassay plates were left for about 5 to

(- 6C)a| kyl t hi o- (I -6C)al kyl
20 h@pl:sea@m JEAL SHMSFAtHRgID (he d@g} a’[kg,xesultant signals arising from laser light

encfd o) B RO s B o gy

ar )P|I(3(4 5PQliafdtined i Snbhs) Likehloat FIBK mediated phosphorylation of PI(4,5)P2.
% cI oaI kyl-(l-6C)al kyl, heteroaryl,
The maggyr@pqw that neqsg}cmggcbwyth AlphaScreen Anti-GST donor beads

o SR LA B S e

Streptavﬂn@bbe e@dls Gy &&ﬁiﬂﬁca@lg%r@dudéaﬁ(3hﬁ5)?9%ﬁﬁlp@fes with

al kyI substituents and/or a subsfituent selected
blo“ﬁ'lb’@f-ﬁ (g 6,>53P3 ferbindingcp dlrol” Hd@muxgrotemar Hamn}pmr light excitation at
ure al ko x

680 Wahgyc}og fB?ﬁ %ff:cep iy bg% gﬁ)r@,]‘% ?[ (fuﬁ%:fl al that can be measured.

Acc&ﬂdr fﬂlm leAzfhe Qctl\iiiﬂy'tf) %nrﬁ@(@h@ﬂ’j aid¥ubSequent competition with
b tlwl ‘al k oxycar bonyl', i V- (1-6C) al kyl car batoyl ,
io

RIG.$.6 P 6eyaisiy Ia]rcthCb«ésngyal (2 B Qredchanald BSKmzyme
| -6C) al 2- 6C) al kanoyl am no, and wherei n any
mhﬂ?ip% Slé?aé %}%él éﬂ % het eroaryl or heterocyclyl
gr pHK %iy‘iﬁeﬁnﬁﬁﬁu@ fof QQR/eﬁ ﬁ’és‘t oo\ g&ﬁhd% Cf%]plgegse% Ran3Cs, value.

substltuents whi ch be the sane or rent
(b) se édcm ssayi f | uor omet hyl , cyano,

q‘%ox% f[%ﬂ l ) S%fill git,ést (cpzmgggng:s lnge/qrr]lg}hﬁr{glow@rylatmn of
Senﬁia' 4‘[3( 1ln lﬁ@aﬁl lal‘sﬁh a'ﬁhlﬂg AchfneB cﬁ‘elgtg&gﬁlcgy (Naﬁmfﬂ? B%‘ém%nce

erein“ X/ 1s |rect
lemﬁl)ea:platda rbademiiat aarobeN{sed 59 rap‘mﬂ? yearmitatd &mﬁe@wwg&mgdhérated by
(1-8C al kyl, and R14 is hydroxy-(I-6C)alkyl,
lasefcﬁca’e@)l&l koxy- (I -6C) al kyl, cyano- (I - 6C)a| kyl ,

A AOTAMIBS B ﬂea?tgd%g@é]\'%rﬂgcél | 68 f&d%n%chem

Teddmgten cM;ddle;shx JrK LPataloghé Not H@qugr) cwap r@mnlegﬂﬁﬁlhtélrﬁﬁdﬁ: 87°C with
1 or oxo or thioxo substitu

5% Qq)z g@}chqt chnﬂue{lgl @@Oapw@ﬁp pulle@cggpm{fmdﬁagle S growth medium

OMEM ISy b ap g% Lg@éﬁ E’Xllsley??ﬁﬁ(sgwlpéoxlsgzlﬁbgé Ql‘)}&qntammg

10%¢aridadtvated)fablsydalf @M PCS; Eﬁ@ﬁ'l“dﬂle Dorset, UK, Catalogue

é(!D 6C) al kyl am no- (1 -6C) al ky
No. Hp392) pn%&oép-qutz}@ﬁp .ﬁ@l.b@p,@@;ﬂggucyNo 25030-024).

Fgr% l ttH? gﬂ wefre Pa%lédgrq{g} |the ccﬂltugeé}agi(wﬁnguﬁccutase
(Inncsdaaw tell rreéﬁao%giw e SérZDfng‘batl&aU@W ARAde!NS Qlaﬂohyhsmg
or Qb is aryl, ar%l (I 60 al k (3-8C) cycl oal ky

Stanctasd Bepe yu]tma Inkqtlno lang @)saspeptiq:d imenech@m gllvge 1.7x10° Cells per ml.

al k erocy I
Atiapigy EIR) e sopechiafaitach of Diraubiialls Glacks Pagkapd g6 well plat
t e e
(Perl@i@ln%crj‘zlﬂ@s% %nUSRg E%%)C%glg glfbo re%réo I%Z?Lc} ag{\c’)%; gﬁ%ﬁgy Rt ER56h0 cells
(1-8C) al kyl substituents and/or a substituent sel ected
from hydroxy, am no, cyano, carboxy, carbanoyl,
ureido, (I-6C) al koxy, (I-6C)alkylthio,
(1-60) al kyl sul phinyl, (I-6C)al kyl sul phonyl,
(1-60C al kylami no, di- [(I -6C)al kyl] am no,
(1- 6C) al koxycarbonyl, N-( I-6C)al kyl carbanoyl
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(1-8Cal kyl, and R14 is hydroxy-(I-6C)al kyl,
(1-6C)al koxy-(1-6C)al kyl, cyano-(I|-6C) al kyl,
wamwemogd1s 6C) al kyl , (1-6C)al kyl am no- (I - 6C) al KpCTAEB2005/002665

di -[(I-6C)al kyl ] am no- (Il -6@®yal kyl, or froma group of
the formula : - X8 - @ wherein X8 is a direct bond or

per wells alligadte 490 p Bf CultEOnisdeh \W?Téced wheeuter Rells kS prevent edge
hydr ogen or (1-8C)al kyl, and i's heterocyclyl or

effefer Eheeslls were incubatpd okgmighb el “epritto %l ¢Q: iseadlos themrto 2dhere.

i whi ch be. th di.f f
SR BRI PSR BB KubofsSipTordest wHbaRyor 2 hows a 37°C
with 3% €O 2| kedxdompishdRShBpREY as S ANPSSEK ¥olu6:RUR DMSO and serially

_~Wthin the Qb group optionally bears 1 or 2 oxo or
dilutedias xesjusnad sititht grewthsmedinmg gigb airangel of @Ohernkiptions that were

10- ei}/ighg ?%u&%@:gg%%é(t}&g?ﬁ | at??cl?sa é@fﬁ%@m ?LS) oafI elégﬁ éompound dilution Wére
placg%l 1{%@% ggﬁ@;ﬁg&b %g@_(t{i‘% égl T (i(uﬁe’d concentrations. As a minimum reponse

contfd]; &Ch platy torhained WweBOhalikgya fifdl concentration of 100 uM LY294002
EZ- 6C) al kanoyl am no- (|1 -6C)al kyl, or Qb is aryl,
(Calgjogherny Bepston), [, Catadome)Ng, &ﬂ@é}@y As a maximum response control, wells

cont%lzl%eg %;?ﬁsﬁ}&%lé? g):f &egf%o% lgg.o §§@$\§;ﬁ1ag3¥clzdbation, the contents of the
platdiaiee GRYE by tredtineBSGveth layll.6% agekan %lﬁiﬂu@gae $tutidd Bigtha, Poole,
CH group within the Q group optionally bears on each
Dorsghi G (Fatalospe Bo. E1635) etgmbientzemperatunetasdemor or
(1- L kyl substituents and/or a substituent | ect ed
fr 6&%10%11?8% )e(ng/t asglllaatho& an y%%g,s{jeggpfvg&w WHW' ,Sleecan bg well
platdﬁv@sih@@(asﬁikatﬁﬁ)s@b&?l‘(_)’mnflbecﬁc’l“ﬁé fiXingRbRition was removed and the contents
(1-60C) al kyl am no, di-[(l-6C) al kyl [am no,
of thelplBe) witrk oxagbert With phosphate(tuffe@dasdakipe 2B H@oM] Gibco, Catalogue
- al kyl ] car pba [, (2-6C kanoyl am no and
No. (Y ipbke) aeorent B Ralo et HAd lon dO AHBHIEH  Asmfyent temperature
. : cwcl ogl het erocyel vl
it i S ATt 8 SOl o s an
0.5% Thsér-20.LThs ;perbatilisibivn Diguffen & as adBowdd #ldmbaspeific binding sites

sel ected from hal ogeno, trifluoronethyl, cyano,
werergleeksdypy tepatmpent f¢n 1 bayrat kmpbient tempeasirk of gn aliquot (50 ul) of a blocking

ot A A e T i o
BevdéthgRCStaltoR ?Bgllqn Bldixtuge BYPIBO%Yd 005 %G)‘@Eé?ﬂ%(l) The ‘blocking’ buffer

(1-60) al kox -6C) al kyl, cyano- (1-6C)al kyl,
was gamaved @hd 8E©)cellik ylere intuld@ddfiok ¥ hawi at@a(biend @rapdcathreowith rabbit anti

phospho s (et 75 e pttong S W Revet; Coft'sighatlivg, Hitchin, Ferts, UK.,
Cata%dlgjlgc @jﬁ’qrﬂfa{ hé@%eﬁlg@igeld%ﬁqmﬁ “blocBifrk Bdfer: Cells were washed three

al kyt am no-
timeslin- 4 §nixt6:€)AHBA Jraid. 0% (Iwes 28l ISybsegiently, cells were incubated for 1
(1-6C) al kylthio-(I-6C)al kyl, or I's aryl,
hourz¢ 91|nb1(ept SopsrayE ,w1th3,A fdipsd%hlakeiled goat anti-rabbit IgG (50 ul per well;

l,0al kyl - (] - | kyl
Molgeael PRE¥ R0k Kl Pl Ry ERGRE o, A11008) thathad ben
dilutb&1 800 &y Dlodkikd’ Hafikal katls, wed dha il Piife &R ¥h @fix ture of PBS and

(3-8C) cycl oal kyl, heteroaryl or heterocyclyl group
0.05%i Twigem-2(h e AQmlignotgs RISt (56na) wys dlelad so dachrwell and the plates were
uhstituents, i ch be the sane_or different,
soalo Bt B e e PBTSGGRE TP G g Cetpen B3 dnalysed
am 2 I s | .2
o I“Fl?l(@rles%ég)cg Ig%%l %iﬂgmg&é {iatﬁ %t?iggg Wiihe{gl‘cg gﬁg&lﬂmﬂ WAL Afalysed and the
degreenifriohibitiof Of Sekiyd 473 in- AG)vedslex prensedas (ah 165)valdey! and
di-[(l-6C)al kylJam no-(I-6C)al kyl; (pp) Q is
(1-8C) al kyl, hydroxy-(I-6C)al kyl,
(1-6C)al koxy-(1-6C)al kyl, cyano-(I|-6C) al kyl,
am no- (I -6C)al kyl, (I-6C)al kyl am no-(I-6C)al kyl,
di-[(l-6C)al kyl]am no-(I-6C)al kyl,
(1-6C)al kyl sul phonyl -(1-6C)al kyl or
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am no- (I -6C)al kyl, (I-6C)al kyl am no-(I-6C)al kyl,
i-[(l-6C)al kyl]am no-(I-6C)al kyl and
waebwroosys! yl - (1 -6C) al kyl ; (qgq) Qis nethyl, ePOyIiGB2005/002665
propyl, butyl, pentyl, am m8nethyl, 2-am noethyl,
3-am nopropyl, 4-am nobutyl, 5-am nopentyl,
(c) nethVisoMIDAENBY468 it trghsh alahoedrbinbma Proliferation Assay

3 rret hyl am nopr opyl, 4-nmethyl am nobutyl ,
s,-,gp}s%)fﬁ @ﬁggms};he ability of test compounds to inhibit cell proliferation as

asse§§ XL CK nop%%g%ys%é@i’ec ﬁ'z}lggf )éJ[l?A—MB-468 human breast

aderﬁyceltchwnmanqnﬁr(wc Pl@mhaw @mr@gﬁ@NByHTB 132) was routinely
2-di et hyl am noet h 3- di met h | am nopr opyl ,
malmta@ﬁdré@ @ﬂcamm&mﬂqgwaswaﬁb reinbeforsent yl |

ogﬁ? ﬁq]%h erator opya]yzth%I glitl h% {Hg%oﬁ éﬂ%?lylth%?ulture flask using

Accﬁ?taﬁ’é Sdekadd ineaintler 60 fvef® of & bﬁE‘E Pidkard961 %%l ’plate at a density of
2-phenyl et hyl, cycl opentyl, cycl ohexyl, cycloheptyl,
800@ y@lsqpemeylmﬂét)ﬂhyl of @)}Jmlcihgxgw&mnédﬁi The outer wells contained 100 ul of

stenf%flggs’gﬁ?,%{ {TB % mul;f\te 8%%} gt?/ C{T’Cox Zg‘@»?/(légbq%ll’ow them to adhere.
PY Orfltdy:2, B defils ety ﬂreatéd‘ﬁl h L{:}?ﬁ'h L{l}lﬁb 91'11%’ iyr{gﬁn%z?%é/ fo’r 48 hours at

oxazol yI et hyl, i m dazol y I azo
37° @ xatthi %z 610! %Btmpllnpwhdsamemzmégalrmsmﬂ mMpytockdydlnadnsyh DMSO and
t et r ahydr of ur anyl ,

| t .
Seﬂaﬁl\é[@?ﬁ%cﬁ%@rﬁ% ith growith pipdiade B}VGWPWf tegh¢PResmitAipns. Aliquots

[ n
o0 B o RGE S LSFTSH T o
2 da?@mmf’@ ®V1tlﬂ5 YO, B pIAE BdiktainbDEdOD Weﬁg 'Wnﬂﬁbut test compound.
2 azabi cycl 0[2.2. 1] heptyl, indolinyl, isoindolinyl,
plz ﬁ%}qellmggpql@ny(ﬁigmgr(%a@lpm N¢.B9285) ata final dilution of

1 1056 Wa‘g Iag&ié'qo ﬁg%@l ¥ br}cubi?t%é f‘?’féﬂ}r&&t‘ h t%r'}yéa%%la rrrneédgll}/m Was removed

yrrol
and th@"c@ﬁ@ﬁh' éa@h %éll'%r@ Yiked BY trégBleh ity h 0B Wl ¥t a mixture 05 ethapol and
nmor phol i nyl met hyl , 2-(norpholinyl)ethyl, tetra]h f
glacialiacebic aeidr(§0 Freettranlo], 5% Elaeial adeticd acidland : 5f7d1wamr)rfpf 33@3himylltes at

[ di 2- d I
ammbfea GBI 195 KRATHIcOp N Pe Nhee AHige with PBS (100 ),

Aqu%odg?fggﬁ%gﬁ)h@%ﬁl)dg&% 'ﬁgo #W%t eﬁﬁF@F | ep%h \mellh éf*fﬁ er %(ng}lgﬂs at ambient
tempeBatiie) ¥ CbRawkil washed Brieawith FHS. @?&6%&1@9 {3%P50 wl; Sigma,

within the Qb group optionally bears or
Cata@ms tNot 5dR09), washidehd tagach avellh eAftcart® noinuis fif @nkieht temperature, the

H ecte chloro, trifluoromethyl,

we ﬁ?ﬁ?ﬁ%§se ﬁ%ﬂ%“”%@%ﬂ%l ethyl , methoxy, ethoxy,
e Bl &FoRfdratinRid Béltéé'@d lﬂ» 1n5\¥1ﬁ[18ff yoret lflﬁﬁ}r at ambient temperature with
2- hydroxyet hyl , am nonet hyl, 2-am noet hy

mousreztrhyBHiﬁ mﬁr’ae)tlyﬁo ulZ Gmﬁhgl)BtmEgm&i bW, US; Catalogue No. MD5200) that
i et hyl am_naonet hyl. and 2-di net h | ami noet h

was @utﬁ@@}%}pn P@ﬁrﬁpptanﬁpg,é% BSA@@Q,O o Tween-y9 yU,gb( n anglj)ody was
remcﬂjeh X\ll t%y@?%ﬁ?g(éﬁ? %Ii\gg}régééjﬂ%ﬁ %?c%éﬁ%orateg I]13r11U the cells were

treat&i ﬁirhcmmp mom&lentqmp@ﬁﬁwwith PBSC56 lm@ﬁin@d 05% Tween-20 buffer
3-cyanopropyl, 1-cyano-|-nethylethyl, 4-cyanobutyl,

contgning #nlo ilution pf ﬁ@mfh;qr 48%-labpllad gpatyinp mouse IgG. For

V1su%{§tﬁ n(gﬁ,rlﬁ gﬁL{%@?us % Tﬂ@ﬁ@é lfétmq,]%'ﬁ setr;%egn {(Molecular Probes,

CataﬁygﬁENG)YH@B’VG)GJPJs%Méd Badhgilaty | I\@M@l}i&ﬂt Mlturn with PBS. Subsequently,
-met hyl am nopentyl, et hyl am nonet hyl

2 et hyl am noet hyl , 3- ethylan1nopropyl
4-ethy|an1nobuty|, 5-ethy|an1nopenty|,

1-i sopropyl - 1- net hyl am nonet hyl , di net hyl am nonet hyl ,
2-di net hyl am noet hyl , 3-di net hyl am nopr opyl ,

4-di nmet hyl am nobutyl, 5-di net hyl am nopentyl,

di et hyl am nomet hyl , 2-di et hyl am noet hyl ,

3-di et hyl am nopropyl, 4-diethyl am nobutyl,
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pi peridinyl methyl, 2-(piperidinyl)ethyl,

honopi peri di nyl net hyl , pi perazi nyl net hyl ,
wa-20@iopenazi nyl ) et hyl , honopi perazi nyl met hyl oPCT/GB2005/002665

2-azabi cycl o 2. 2. 1] hept yl mahyl, and wherein any CH,

CH or CH3 group within the Qo group optionally bears

PBS0(106 gt hw astdddedtd edchl wall £ald3Ih@patep vers aiddyised UﬁHF a Cellomics array scan
sel ected from hydroxy, am no, cyano, carbanoy

to aspessiote) celbrupher, anﬂ@tlm;vpsqﬂ lﬁﬂd&hmsmwﬂgzl ani no,

m no

et HiAcA R S FesBYAR o RCnstingit With S Dimnonar e gralysed and the

degle o irhyiGes BENMYA -MB V68 LR AR GAsRAPRYded as an ICs, va}ue
, I V-di et hyl car banoyl, |\Ld|ethylcarbanoyl acety

d prLLVbnlli‘an 498 Xef staymi do, proplonan1do

Vmet | acet a and V\,here
0 Taes TS R o EPgpOtit b MonauR iy s MPA-MB-468
hum\ﬁh a8t dda8oddrifidRY Qelg%rbﬁﬁ ab LlYurH&ﬁ in aﬁqyﬁﬁ %ude mice (Alderley Park
substituents, which be the same or "dif nt,
nw/nesteined thrabof dbauob &, 1 IMIDASMB-46§ ¢elils i matrigel (Beckton Dickinson

Cata@%/g(i{?g\@/ 492%%%}“?%@6(? sgllgﬁgg n%glgh){]!;;s thq.,{}gtrf&pge@%pg@ test mouse and the
resuﬁam%gﬁﬁé%é"MioweﬁQB %PGW PRt 142 r@? t @'Ffl%glt O s m aﬁuﬁed

cyanonet hyl, 2-cyandet hyl, am no am noe
tw1cme|e;k]yamngcmﬂtpb§sl a,ndZt—thMrbtydaéh nolnaetik yzilculated Animals are selected to

Y nonet hyl |nethylan1noethyl

provbépr GOt oLg q?gpﬁlgﬂ grﬂqﬂsm% @pprﬁgﬂ%@ Ipy pual average tumour volume. Test
[ \i

com {I)lgrg{s ggﬁl %})54) + balh o | gt %girdglelh 2% ﬁ%ibr%or})ate (/ehlfle @d dosed

orallysonoe tiijt for elpblyd)d ofaahmpyll& dipyst Vihe eﬁfédfttcyﬂ tum@[’ﬂr Homelh ydssessed.
2 an1noethy| am nopropyl,. 4-am nobuty

Bgléﬂmhaﬂwmcahpmﬁ%% of the Zomﬁh@dsé}f]thﬂaﬂtlﬁyﬂa I vary with
stru uﬁ%l{?ﬁ% pét%? y1+1 ’gelgf-lzr%{ ﬂ%tgﬁ%)sﬁg%gé ?%r F?mpounds of the Formula I,

maybedieﬂﬁhhﬂtﬁlﬂtﬂhkﬁﬁhl}bbvm@ccﬂicéi_ﬁfdﬁhﬁh@ﬁi &$¥B$ e or more of the above tests
i met hyl am nobutyl or 5-dinethyl am nopentyl, or Qb
(a), ﬁbé (ﬁh@.‘?ﬁwv) 'benzyl 2- phenyl et hyI cycl opentyl,

:?1[‘8%3?}()/ ?Psﬁn%ﬁhﬁ e IP hu #ggﬁg%ﬁ%gltrg}ge; for example,
t hi enyl net hyb 1 Jsumzol yl met hyI t hi azol yl net hyl ,

t hi adi azol yl met hyl , tetrahydrofuranyl,
t effp%ﬂ{?)if opyi[@aoylll thetrengea Fyrdxampleofy -SMUNE pyrrol i nyl |

grgé%l( |n;|yl I ﬁ}hgflglilg % t et rfpégag’ow t hi azi nyl,

h omegi(gRr azi B&ﬂvﬂtyl in g ﬂaﬁ% foﬂ e%ﬁin@ﬂao |112@Elmg/kg/day
pyrrolldlnylnet , ol i nyl meth

2- Faoexaimgls, bl gsemﬂine q@n}peundi dlﬁylbsmit\hlylhln Example 1 possesses activity

in Te&f éagrvﬁg{ W{/#{%Sh[}ﬁQO% gpyB%Faal%%dlglngp%mmately 10 pM, and in

Testg;@)@ﬁh RIS bR YpTBihel 950 1M th idi ddi
~‘azabi cy@éﬁ%o[ I;Zfsl heep?y fret hy! pyré\nrflnd “Wher &) OrllmanySCI<f§1)Se within

Examile @Q)osyasbasakctyity, 1nﬁE1=tse(a() aithl andCsheftapproymhtgly 19 Mpand in Test (b)
[ tionally bears a substitue

..Wthin the ro nt
Wlth@BtIE@tcg&PPliogl?ﬂl%?léfégd‘%cWF SYEIdipg comprBetispiesed Within Example 4

ng

P A ) P T A B A in A L N M prianicine
comﬂm&mdrchmli(?sbd g/utthE}eam;df §y6 Iﬁ)plssegseg agtivitytiniTest (lh)éwﬁ?n gﬁ g@@ of

opti ona ears a further substituent selecte rom
aPPf@?H%&ﬁ%Pﬁ%M IR HieahkPh BB R sof gpproximately 1 uM.

di net hyl am nonethyl; (tt) Qis nethyl, ethyl, propyl,

i sopropyl, butyl, pentyl, allyl, 2-nethoxyethy|,

3- met hoxypropyl, 2-ethoxyethyl, 3-ethoxypropyl,

cyanonet hyl , 2-cyanoet hyl, 3-cyanopropyl,

1-cyano-| -nethyl ethyl, 4-cyanobutyl, 5-cyanopentyl,

am nonet hyl , 2-am noet hyl, 3-am nopropyl,

4- am nobutyl, 5-am nopentyl, methylam nonet hyl,

2- met hyl am noet hyl , 3-net hyl am nopr opyl ,
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pi peridinyl methyl, 2-(piperidinyl)ethyl,
honopi peri di nyl net hyl , pi perazi nyl net hyl ,
wa-20@iopenazi nyl ) et hyl or honopi perazi nyl met hyl pCataB2005/002665
wherein any CH, CH2 or CH3 Mroup within the Qb group
optional Iy bears on each said CH CH2 or CH3 group a
subd iitbRBbid toLiceloEREl dffcRtH iy BXesied VBN Gon)ban@ of Formula I, or a
car banoyl , net hoxy, ethoxy, nethylsul phonyl,
pharmachyticaly meceptrbietalitheravth os defined deyeézheberayd administered at the dosage
et ho rbon N- et hyl car banoyl , JV-et hyl car banoyl ,
rmu§%5?@%%. B??%%?banoyl, iV, 7V-di met hyl car barmoyl , acetyl,
Pr QRicefiihg told M&h@ﬁ/dspec%stmw&m@ﬁ dhdrd/ 19 PrbiMbRs BhAMLutical
and wherein any ary ,_(318C3cyc[oalkﬁl, het er oaryl or
compesition whihydompriseq2 pyrirhidinet desivalivegefdhp Fomula hairlay
pntr G AnS oot i O e e AinS et
assokfatibh Yot Faheeul¥ A0 ept A0TE Quert ¥F BaTRY ! . methyl,
nmet hoxy, nethyl am no and ‘di net hyl am no and any such

ar yilhe coByp8GYiogcodiche lnyentidreney bainyd foom susttde dayaralpise (for example
ionally bears a

as tag)ipgg ﬁq)ztvcmatg% ngtéln)g é&é 859%;']1%%0%89%&7@5?9@?“@0“5’ emulsions, dispersible
pow@ %3 a@nﬁ%eg%%'{u@ﬁ@g@n%% Ito s ng?%?ﬁ{/%ﬁ%ample as creams, ointments, gels,
or aqueonobr aiiynsdlutidns p suspemspdrs),ifoyddminisplation by inhalation (for example as a

. piperidinyl methyl and piperazinylnmethyl; (uu) the X*-Q
fmefyrfﬁuse? ROWAFTT HOHS e FridBiystERtisn b(ymuf%ﬁg{nxf@pzample as
. r‘ - o .
e o dad Tyt s RN TR BTN aqows oy
solutjbty fotlinthavenouss aulwogyibauy] intrapéritoneall bniitiayiugdtulaydosmgion s a

gl ycyl gl yCé| am nQ, L-alanylam no, 2-nethylal anyl am no,
SUpROSOTYEPAECR] doN1®ani no, (2S) - 2- ani nobut anoy! ani no,

L- i . |- i . .

2. SRk R or P ion 8100 TRy comeptions! procodires using
conventiSid] pHayhaaButival edeipiems Wehkdvvn in the art. Thus, compositions intended

2-met hyl - L-| eucyl am no, (i V-nethyl-L-Ieucyl)am no,
for agalrupe apAyrontajnciorAxample, pne e pteaalousing, sweetening, flavouring and/or

I V-=net hyl -L-seryl )am no, (O nethyl-L-honoseryl)an no

presér_v tﬁ‘r’eeéﬁwe%/qsam no, (S-nethyl-L-cysteinyl)amno,

( STheMbuntof HRAVE HStlichy thabl¥ ddehbiked B MbANN BcRcipients to

(i V-net hyl - L-elae/syl ).am no, (N-nmet hyl -L-oni t hyl ) am no,
prodpeceg piagleglosggedorm ovill Deegssardyrivanydgpenddng uponythe byt nghtad and the

pard§i 3 R bORERGG PR ol Sheegtop Rl aministation
to hurRAMEUY B den¥aBY Bbitain; foRBxArRplk Ufrdih, 1 RY k6 Plo)f activél M (more suitably

oxazol yl, isoxazol yi , Imdazolyl, pyrazolyl,
fromt hiw2a] mi, for sxarhpla froly ] to Hibami heashdundedhivethiian apprpbriate and

triazolyl ri.dyl ridazi nyl I m.di nyl , .
conspicRt fnic B ERe Pkt B e i sinel Hhouis T Aot 98 percent by weight
of tHRqHAPEIhAARlon. . and Qa bears 1 or 2 substituents

conprising a first substituent selected from hydroxy,

caffbenizy lof theetohofor theraeoiy pr poph@atttbopurpesep bbmevmpaind of the

am do, ‘i V- net ropi gnani do

Forqia@ié Eeg&(}] ﬁlgtl%(ﬁq‘jfy’vaiy Wal;dg%,t@ttﬁ%}&gﬁ&nd severity of the disease state, the age
e o s S5 A RO, S8Sho vt
prindipiet bfimedietehyl , cyano, hydroxy, nethyl, ethyl,
met hoxy and ethoxy; GlL is CHand & is N, or GLis N
ané e9ng 3 cenpound; & the Kermyla Lfor therapepie oraroghyagsici pyuposes it will

: . i |- .t r i |
sencfly e qdrfintierd Riinkt o Gt RS M8 el B B e d HE

met hyl , met hoxy, methylam no and di net hyl am no; the X
| -Qgroup is located at the 3- or 4-position; X1 is
sel ected from CO NHCO N(M)CO CONH, CON( M),
NHCONH, NHCOCH20O, NHCOCH2NH and NHCOCH 2NHCO, and Qi s
nmet hyl , ethyl, propyl, isopropyl, butyl, pentyl,
al lyl, 2-nmethoxyethyl, 3-nethoxypropyl, 2-ethoxyethyl,

~ T o o o o, o s oy
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oxazol yl, isoxazolyl, imdazolyl, pyrazolyl,
thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
woebtepsdiyl , pyridyl, pyrazinyl, pyridazinyl, PCT/GB2005/002665
pyrimdinyl, furylnmethyl, thienylnethyl,
oxazol yl met hyl , isoxazol yl methyl, im dazolyl nethyl,
100 Zng/lkd Bedsolsikletibydceiviedl ) @ive i kdtRirdY lin divided doydsgh ldyheral, lower doses
triazolyl methyl, oxadiazolyl neth

l,
will bppdeimstered whentparenteel muk iy plﬁ*ﬁi’lﬁ(?‘li-, Ths: forempapley for intravenous
syl SR 2 PR B} 25 HRRETI ighr v

gend@Ily B8 GHedy ISIRLEYY, forled@MhistFhtetin by i@haition, a dose in the range, for example,
tetrahydrofuranyl, tetrahydropyranyl,

1 mg/lsg il mebeerhastyyreagitivillbearsedii Gal adpynistestionys however preferred,
partiiilgiy in Fahﬁf ',fo%%qga'gfry{] 'ihg}cf»s?tg{fh 45 lﬁgﬁt;a}nhallb%ﬁ{ Whig t0 0.5 g of a

comP ORI AR 3ZVeAYibn. | Ndol i nyl, isoindolinyl,

et rahydr of ur anyl net hyl , tetrahydropyranyl net hyl,
1, Asctatecbibovg] itrest knpiwn thatRIIK enzaymésxaeniibute to tumourigenesis by one or

morg Xﬁ {1}8 lle %t? ?{l)h 9”}%%1@1';}% p?cﬁ%?rhgéri} gl?/ %E‘%{%hiﬂtf}er cells, mediating angiogenic
everds Al IB@diibﬁlxilg"ﬁhle)rﬁ(}tﬁﬂ midPRR1aRE IV bP¥dncer cells. We have found

pi per azi nyl et hyl , 2-(pi perazinyl)ethyl or
that Herpypingdina zieriyatives bf/the pagsentvibvesrgion passesCphter@tdntirtuM@biBr activity

whid P heleved i obizenad by TR OF o o O Gereoltba T RPISK
enz rree? K?}f&éﬁuﬁs gi[fl?ogfyafs Eyr?gt@%fp%& r¢he{?§a?§f@@13ﬁtéﬁ9§1¥e) that are

am no, dine am no,

involvetiho shecagrad trghsduetidrostypsaviionidad to hemedlbfigtatian hadeytvival of tumour

i V- et hyl car banmoyl , i V-isopr.opyl carbanpyl,
cells ang. 1o HypHyFoat %‘ﬁm?m%@elw of getsiasising tupEYE |

ac A : .

2SRRI bR By I U 80N comourans,
in pagticulixr asi selectivd inhib@orsgsfalkppolifaraidl, byrvbad msotillitprdisdemination and
. Substituents, which may be the same or different, )
invagiyeness etmpREHAlEN Gercs! C%h‘ll%ﬁdéi}g toriphibilion oiéumgyr growth and survival

. ' | t - o

and %gﬁ@?ﬁbn %Qg%atgc%%ﬁ};%llowtﬂef’%aulgﬁz tgfg ﬁ%ﬂréurdwe derivatives of the

amno an amno an
preséid iBfeheips headfklue do@hepaslifiati o altPARI- NGV hgefitsdHfhe containment
W thin the %gr oup optionally bears a substituent
and/gitreasmenf afsehd e daeaten Fartiqitarlye thereempphnds of the present invention

t.hyl m thyl.. et hyl ani nonet hyl . ..
are e%ig%g?ﬁ | ba(%/ﬁlsﬁ%lig% ﬁér??vﬁylrl?rb ?Ji %ﬁ%‘ﬁ}?‘?&@ ﬁ?ﬂs’e dmours which are sensitive to
inhibTR6H® BObhd WH e b the RUKIRId PIBRYEnIRkEY4uchAs the Class Ia PI3K enzymes and
" dﬁ perazi nyl met hyl; or a pharmaceutical |l y-acceptabl e
the as

stIb F3K earumethaparg infolipdiin dreetignal fansgiuctiesr steps which lead to the

prol 3£ or PR 0 e d RESPEIAh Sy P s o
metdWEFsRgthmoliFEERY FurtRerathelc¥mpohRRAAR Mbsent MHvERES] H# expected to be
pyrazol yl, thiazolyl, isothiazolyl, oxadiazolyl,

usefultin slah prewdngion of teatzsing of, thpsertinahplirs volyich emznedidted alone or in part by

oA OB S M e AP B o v
i.e. the QPN ¥y b%ﬁs%%lt)duc%tﬁ%%nzﬁhg ﬁfrf]l}'tiitoff‘f sfraigp ‘g/grm-blooded

pr opi onam do, i acet am do, ™~ nethyl propi onam
aninfay or ey f sl treatméntdr oxyet hyl and 1- hydr oxy-

LT 3o BB B SR B s v o
| : i
e G TR ot BRSO S e

and the R3 group is nethyl; r is Oor r is 1 and the
R4 group is selected fromfluoro, chloro,
trifluoronethyl, hydroxy, am no, nethyl, nethoxy,

nmet hyl am no and di net hyl am no; the X*-Q group is

| ocated at the 3-position; X1 is selected from NHCO
NHCONH, NHCOCH2O, NHCOCH2NH and NHCOCH 2NHCO, and Qi s
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and wherein any aryl, (3-8C)cycloal kyl, heteroaryl or
het erocyclyl group within the Qo group optionally
woearsgom1substi tuent selected from fl uoro, chl 8CD/GB2005/002665
trifluoronethyl, hydroxy, &@ino, nethyl, nethoxy,
met hyl ami no and di net hyl am ne and any such aryl,
candeB- i) snyatl cedl|layg cankert @xidasydhieilveoir eamey)cdnd| presteefand of cancer of

ithin the 0 tionall bears a further
the 1y F’thﬁ’@?rtb?%cg{eéj’gég gl?q, W&Wﬁﬂ%@f’ﬁy gastrointestinal tissue, oesophagus,

P T ———
acutt hangtafctic Rukadrhiag AL PAahd Chibaic rewgRMotk Jefikdichda (CMlL)], Imultiple

invention is a pyrimdine derivative of the Formul a
mye{@ias @dlymphemas.s” f uryl , thienyl, oxazolyl, isoxazolyl,

i m L v] iazol vl . .1sothiazqglyl .

oy P o bR specr of fiefhinion B a0k b pymigies dervaive
of tHeeRvimulh I06r Zplsdiinatduticgy-accepiableisalt N@lvatd b ib-drug thereof, as defined

substituent sel ected from hydroxy, carbanoyl, nethoxy,

heregbsfarafaraise 932 medippmgniennivao-blegdedsnjmel sweh as man.

1- hydr et h nd 1-hydroxy- 1-.net hyl et hyl nd an. .. o
opt bR bheRE el PR etiRy Bbho s eividef By hicine cervasive
of tHelHo@hala It i 4 phiemaseiibNly-ac¥piable sHY MoRaYe orfb itle & i
met hoxy; Gl [g CH andl_Gg?s , 8rs Gl is eNOI?Ed Gfigl%&a;%defmed
heregnbetpreioruisg inCthe phastuti o ofaroanti-prolifepat veeedifeat intarwearm-blooded animal
c 3-Spositi on; X1 is NHCO and Qb is nethyl, am nonethyl,
su hf‘ a{ﬂ?nr\op_ropyl , 2-am no-2- et hyl propyl, 3-am nopropyl,
e Ay braff oo HE AN fefrufll JTRRi us et SYARE IV htiorPhefd ik Drovided a
_phenyl , Dbenzyl, 2-phenylethyl’, cyclopent y(I),
pyrimydinedesivptive of/tbt doeryladeeraypharthieatiodllysacgéptable salt, solvate or

hi en- 3-yl nethyl., i mdazol-1-y| nethyl .
oro- 0 i TR s RE b ot b bl i as s an
anti-iREiREY _r@ﬁﬁ‘ih@%ﬁﬁﬁfnﬁ%ﬁ( bnd/S tgé/a}'txfi%t'cff'sglﬁd tumo disease.
pyrrolidin-2-yl, pyrrolidin-3-yl, norpholin- -yﬁ ,
pi pecording-t8-ayflrtheriagpact df the 3avehtiomithere idprovidied kthe use of a pyrimidine
. pi. er?\%i&q:- 1&% i soi_ndol i n-_l-gﬁl ,
den‘%ygrpa f i ﬁ)l‘l? Tnes q,]mqmlﬁq:eblgpal .-z".p._cgp@lplﬁ@glﬁysp}vate or pro-drug thereof,
as d%’}r{gg 'rhg%fﬂ#@gd?g forlr‘}eﬂt]%l é{oﬁglf‘tionpdf% o o e i Q8 YHELY b warm-blooded
anini2] axhhlisayanl o[ 2. 2. 1] hept - 2-yl met hyl , and wherei n any

aryl, (3-8Ccycloal kyl, heteroaryl or heterocyclyl
gr bGerrdingre A fgqﬁl@r@at@qeaﬁ iy pepeelfH|ths/inyention there is provided the use of

' . [ ' . , t.hvl am n

w py A bR o o) e s b A b acBMB P SBivate or pro-
drugshdrtof, andefilea horeinbefore inife hit@nRefure 6¢ 4 thelifé@ent for use in the

particul ar conpound of the invention is a pyrimdine
prodpetiqnof tan\patigrolifiseative effegtan p waardpeded.animaalisyclf agmppn.

t hi . L e d |, Jdmdazolyl, razol yl

i hﬁg%%lr)}l'gqé ?glglit er g%aé r)gll)f)?%hg%/ ¥Sip8§/tl o?‘tlbwi\/gﬁkan{g%r,e 18 pro¥1d’ed the use of
a pyidise dirdvalive Pftha Fofhla InenzinaiEaeationlly-Re8AaMa 38!, ¥blvate or pro-

or benzothiazolyl, and Qa bears 1 or 2 substituents
drugdlearpefi a9 defingd heteinbefu it the manpfaseireef anedicameityidr wseyin a warm-

blooﬁ%ﬁn@%{:ﬁﬁ gsrre }nra]lﬁ )2(1% 91& ?%t}e(—éfgvgﬂsy? h%ql{lg innt%te %Xlllt%.l%%e%linar(ljdc} or treatment of
solidiuwaF @¥dhsé.- met hyl et hyl , and an optional second
substituent selected fromfluoro, chloro,

t r At¢arding he e yrther ggatumre of thislasprat of thetinyé¢ntmndhere idymoyided a method
GL is CH and is N_or . Glis Nand Q. is CH qis G
for pfaqugih a5yt r et S ol VBB SBiritle ah ef gio, i need of
such fileH@iedt whithQothpRides ARLiN¥terink 6 safd afdhagh BRedifve!
© ate the 3- or 4-pglosi tion; m)%f% sS NH%:O, aN%I\/ng%:%,ﬁ’eé%%ﬂhggfa
CON(Me); and Qis nethyl, ethyl, propyl, isopropyl,
2- et hoxyet hyl , 3-ethoxypropyl, cyanonethyl,
2-cyanoet hyl, am nonet hyl, 2-am noet hyl,
nmet hyl am nonet hyl ,
2- met hyl am noet hyl , et hyl am nonet hyl ,
2- et hyl am noet hyl, di met hyl am nonet hyl,

g,

M 1
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l,2,3-triazol-4-ylnethyl, I, 2, 4-oxadi azol -3-yl net hyl,
I, 2,3-thiadiazol -3-yl nethyl, tetrazol -1-yl nethyl,
woebteapsd155- yl net hyl , pyridi n-2-yl net hyl PCT/GB2005/002665
pyridin-3-yl met hyl, pyridi i34-yl net hyl ,
2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl,
pynﬂndiné deliivatide v Ehtaﬂy)kmuml[ 6:Zd phagmyitaneitdl}sl-acceptable salt, solvate or
yrazi n-2-yl et hyl, ri dazi n-4-yl net hyl,
PTO‘QIL‘#)Ih@rGsz PﬁdeHVFléIFWW £ @9+ i ni di n-2-yl met hyl
rA'xcrgo %12% aﬁuﬁﬁéﬁﬁ&t}lre (%ﬂ%{lrs aﬁég l%eYA %Héﬁjr there is provided a method

uran-
for ﬁr@dﬁ@? s &iﬂt‘fn&é]m\% M‘fect be tHeadonehighét Qﬁ&/bﬁftea&rrﬁéht of solid tumour
azet , 3-pyrrolin-2-yl, pyrrolidin-1-y
dlseggﬁrln @|Wz@‘mnblgo@qd angyal; gjichdis mag., yl neegwf piabl traabment 'which comprises

& lB}l% 1{1]{1)% aéd %]malpz}nz S‘fecglf% 2120 t%?élpg’lgn %p% diﬂmuve of the Formula I,
ora ;pﬁﬁhmé@dltidﬁﬂjl-a&’éeptabl%t §aﬁhﬂéi&61f Sel@4te &r proddiubYds defined hereinbefore.
et rahydr opyr an-4-yl net hyl, 1, 3-di oxol an-2-yl et hyl,
Acqomtoza-fytthmﬂswct Obghenm'qndpn therg/ismeoviged the use of a pyrimidine

dengqttgrer | g}eﬁ: Exﬁ(;}a{i %//phargq E St | gl:ly ac?qq&&:g@}s)géi s;%‘fate or pro-drug thereof,

as déﬁlﬁ:%rﬂepaﬁbe%% |119ﬂ1§é'1§5ﬂﬂl¥$otur9 'oPﬁ'i&%iid&niEnV forakdi the reventlon or
2- (pi perazin- 1-yl)ethyl, and wherein any CH

treat@leBt gf smlid twino i dlsetah@mQ gamu—blwﬁbd amalal yuchea msanon eac h

aid . CH2 or royp, a bst ent selected fro
by st ing B eacfral S asegtot he Tientan i myhided a method

for thé\;pfé‘%ﬁﬁ’dn%rtg%ﬂﬁéﬁlt of c}fldethﬁ%g{:@l@ éwarm-bl?oded animal, such as
I V-1 sopropyl car anny , carbann acety
manpinaEied oy huchprea@w Iwhldx:@nnpnsdmadmnin stéﬁngetb isylkiamﬁhamuwﬁectwe
and wherei n, an CDC cl] oal k het er paryl or
amoH’étt%fradW’é‘I“a’l vaf &henl? ad@og? Bﬁ%ﬁ@ﬁ%%ﬁ%ywagpeptable salt,
I may be the sane or
SOIV%?{% ? Eoécrll@g tger?%ﬁ?%‘%éf?&rggi%é? 1-}3%1;029 chl oro, hydroxy,
ammordﬁfglbarﬂmher aspdchpf the rmtdnubm then®is p(ﬂdnfi'&édﬁa/ pyinitkne derivative
roxynet hyl, net hoxynet hy cyanonet h

of th&?‘ﬁ Ihond pfr?émhgﬂuaﬁaﬂ}yo%@mble Sl rﬁei\mﬂ (Erﬁf%éﬁﬁ thgteof, as defined
here gchre ise é( P ?févgﬁtﬁ]or} oryt%égﬁ‘h of th%r ours which are sensitive to
arnaceu accept able sa a e or pro-drug
1nhﬂ§1t16ﬁ ebPI3K énzlyﬁias (suplabd ihe Wlas I8 eﬁmws dn%r theeClaVIBIPI3 K Bnzyme)
pyrim dine derivative of the Formula | wherein :-
that @ 1pgolge($ irthe si ggalft@py]ructlgn stepeyyhich lenditp |tl@en@tphferatlon survival,

inyl or 5-pyrimdinyl,
"“mgvg¥éég eaﬁ%‘% Q%5§ﬁ§nﬁ%%ﬁghgs conprising a first
S UbgtbiduRith aFetiestieduiero? Mik ¥eieoidf, théRIvBRION there is Frov1ded the use of
hydr oxynet hyl and _1-hydroxyet hyl, and an optiona

a pyseidinel desinstive ofdatosmiladt erch pha@mwdumalb' -acepptaple salt, solvate or pro-

o s SR SR L LAl B 0
prevéntich étrdafifentbf Ro8d RtbUrs whiRhatefnditivé REINBIHANAS 66 MBK enzymes
X1 is NHCO and Qis nethyl, am nonethyl,

(suck aatheriaagsda g@@meslan«y/]or the- Célmsrib d?ﬂ ehzynad) -tlyat are involved in the signal
trans%lu%]on é%?ﬁ/sd Ogl'll {6 aglL% %ﬁé{r rahon s%g\]mr/]aqnl%tvgsy \lze%gsl a?n rmgratory ability

of tuiRcaR: |, 2, 4-thi adl azol - 3- yl methyl, pyrrolidin-3-yl,
|V-methylpyrrolld|n 2-yl, piperidin-2-y|,
pi [A@C(Dndmg—t@ a;fhrthqumlunedlf thig agplect of the inventlon there is provided a method
Iplgerldln rrolj |.met

for téq %rgy OH 04 | rf;ptm_;ph% th\t;% t(.lg%t}ésr\pl&ipﬂzl %%IEY%S?’I inhibition of PI3K
enzyﬂie@ %dcﬂ'ag tHE b gﬁijfﬁés 80/of ﬂg@le(‘fllayé ﬂB'Pﬁ?K%é%ﬁn%) tlmt are involved in

I'met hyl, or a maceut 1 c y-accept a
solvate or pro-drug thereof. A further particular
conpound of the invention is a pyrimdine derivative
of the Fornmula | wherein :- Qais 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 3-pyridyl, 4-pyridyl,
4-pyrimdinyl, 5-pyrimdinyl, 4-benzimdazolyl or
5- ben2|n1dazolyl and CB bears 1 or 2 substltuents

o s e " g o o o
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| - met hyl pyrazol -3-yl, IHI1,2, 3-triazol-5-yl,
pyridin-4-yl, pyrazin-2-yl, 2-imdazol-I|-ylethyl,
wa-2oesrodsasl - 2-yl et hyl , 3, 5-di net hyl - | PCT/GB2005/002665

H pyrazol -1 -yl nethyl, | Hteurazol -5-yl net hyl,
2-pyridin-3-ylethyl, 2-pyridazin-4-ylethyl,

the sagm itﬂhsduZﬂyﬂl stefis whllch dﬂaidne fheyproliferation, survival, invasiveness and

yrrolidin- ,. 4-hy droxg pyrrolidin-2-yl,
rmglat%,a @qty] o@tumour ﬁ‘i:lbe‘?’liuﬂlil ﬁompxg,qes ministering to said animal an effective
r I
amo'gl}(tp(ge'f‘raalt @fhﬂ]ﬁ]ﬂ% deﬁlvﬁty\#: of Fgll'lepgérﬂg.{l%f' é?? a%g%nna&ell}]tlciall&acceptable salt,

solvpiefue paa-diug theigbfyas Bafiried dierednbefore.
acceptable salt, solvate or pro-drug

phar maceuti cal |
t hekcegrdingfor mfr“ﬂ){léfr aspegit of thal laver@@nﬁlaﬂm es pspvidp@a pyrimidine derivative
of tﬂ\ﬁhrp,o?'ﬂﬁﬂaoln of @ﬁarﬂ?ﬁéélgfcgﬂ ngcc%StTabl\é%%jt s?leaﬁff é{]ﬁeff’ EﬁugnHlereo% as defined

heregnbefdre Rt use 3n Piovidiyd a PEBIDzyehe! 1nh16rt6byr dfftedistiot as a Class Ta PI3K

5-pyri mdinyl, 4-benzimdazolyl or 5-benzim dazolyl,
enzmo@a@se@r 3K epryme inhitory effents corrprl sing a first

hy 2}8‘%' i#,%ﬁ f%gﬁgrt @qﬁ&% d : OFXf tgﬁ anvgﬂ%( éfbme{ﬁ"lﬁ |prov1ded the use of

a pyffeEGineg déﬁ%ﬁivbto@ e ForRuURAL 66a ﬁﬁ&ﬂa&éﬂﬂféﬁl‘l’y—a&@bﬁﬁfé salt, solvate or pro-
trifluoronet % cyano, F]ydr oxy, methyl” and met hoxy;

drugrtheresf, @pidefinedderéinbetre dn themamifactanedf Ganddicagient fpriuse 1@ providing

« PIEK B IRy PRCEONER 57« B 1S R ey oo o ey PISK enzyme
mhlm&%%ffe@cg opyl, isopropyl, 2-ethoxyethyl,

hoxypropyl, cyanomet hyl, 1-cyano-1-nethyl ethyl,
2- d\raousistghipl a fuheryeapesp eflthylinvemian'thmis@slo provided a method for

provi&jgg h&ﬁ@ gg%?ﬁ%:gﬁ{hypry e%%eﬁ;g ngtll as¢ gf?éﬁ g%/ fgl’l?)%)qnzyme or Class Ib PI3K
enzy%aéﬁ%hfb?%ﬁ@t‘fé&%&@lg ?%t%%gnggﬁg]ﬁﬁlﬁfwé@fecuve amount of a pyrimidine

1- car banoyl et hyl ,

derivativt lo§ thmmbiﬂl ned plydrmaedusiogliye paceptableasainydoivtdy prodrug thereof,
r banoyl net hyl , pi val oyl net hyl ,

as dquﬁﬁﬁﬁfﬁ%’@{q%?}ﬁphenyl 4- ami nobenzyl, cycl opropyl,

cy I

cy i ers HSLRPE co Y5 AP SR sy, s
subseandialby béttey IpU&hhy/ hgau&f Cidshyd ]PISK)@ZSHneéEﬂMh apdihytithe Class Ib PI3K

i soxazo| - | met h | Hi m dazol - 1-yl met hyl ,
enzypnyg ‘?rrﬁgalélﬁ EIS‘AGH%’F Ryppsine PﬁseHVﬁquféﬁ%ﬂtoﬂ tygﬂsyr@tlwwse or Src
non—&c%h%o’é'ia)}zrg%lgﬁlﬁg 3e€e{1%¥1?1§st E%/ﬂrclh §t n&)él_lr)llc}s npé)fs?]eﬁf ?ufflclent potency against
Clasp¥a PBKB&yﬁeﬁfﬂtahﬂiey nidy e disét #h-a0l aneduy lsufflclent to inhibit Class Ia PI3K

2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl
enzypelgwhﬂ(gt ﬁmnogsprétupg,}lttle B e qgag]sg,thﬁglhs)sﬂb PI3K enzyme or against

EGPsre@tt(ﬂ%W{n% I%é(l)l%.ﬁ% %ﬁgﬁ }%%%mf I{,y #’11? h1¥1d %s?eg 5C thgetcﬁgﬂ)r tyrosine

lﬂnafeﬁiﬂzgﬂﬁdr slaxgqr@:mﬁb;m&im& Mitly tb b usaf@mf 3 -sételti Ve BbLti o of
I OXan e or a
Clsp Py mearma dbeiytabe Bsebl for thesficai's tatpens ol fogexample

rthe articul ar conpound of the
Clas ﬂ%ﬁg%ﬁ%%ﬁl Hﬁ)ﬁ "i'ne derivative of the Formula I
Whaebiding to (s b@e@t dfuhy inwel%lcfnuth&leqs grotv'IHe@ré)ﬂynnndme derivative of
3-thi enyl 3-pyridyl, 4-pyridyl, 4-pyrimd

the Fprpyla Tk plydrmadsuitie k- mCdlatzblb)%alt,apl\@tekmnzwﬂrltyhaieyf as defined
B LSRR P ) S

hydr oxynet hyl and 1-hydroxyethyl, and an optlonal
second substituent sel ected fron1f|uoro, chl or o,
trifluoronethyl, cyano, hydroxy, nethyl and nethoxy;
GlLisCHand & is N, or GLis Nand & is CH qis G
ris O the X Qgroup is located at the 3- or
4-position; X1 is CO and Qb is

2- car banmoyl pyrrolidin-1-yl,

2 nethoxynethylpyrrolldln I-yI 4- am nopi peridin-1-yl,

T
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Qa is 5-hydroxynet hyl t hi en-2-yl,
2- met hoxypyri m di n-5-yl or
wa 2doechosors hoxypyrim din-5-yl; GlL is CH and G P6TMB20p5/002665
is O, ris QG the X-Qgroud is |located at the
3-position; X1 is NHCO and Qis nethyl or
pi pexcoriimg b-a/further featuphefi thaeptct ofihk ynenteptiabd 8 psatilled the use of
solvate or pro thereof . A further particul ar

2 PYEHEHE A AL VE wéq?r KA OF & pharpyrsuticalliacqgaiapleasaltysplvate or pro-
v E St ST AR 8.0 toe mihtiture o ametioamen fop v in providing

a selecti eeOlakgiadd3Klendyné Inhibitdrpeffddtand G2 is N, or Gl is N

and & is CH is 0; ris G the X -Qgroup is |ocated

at Aqqgrdglggtgsq further: aspgctiof thqgm@nt@ﬁ dhezp s adso provided a method for
prowrfﬁﬂg sgl'e 1 s)?lra F%ﬁ%r é&i@lnﬁl J[Ory c"ilwhlch ci,on&néew,chﬁlmstenng an

faceut I ca acce T E
effe&th%raﬁmfunt EB4 byrixd dade @m@t&’@f&h@f“‘oﬁﬂﬂa It @PhafRacRtfeally-acceptable
for exanple, the pgrl m di ne derivatives of the For rru?
salt |801vn@tora>r@rdmgsth¢r@g @s dpfnrwdrhe@tm@s 1to 6 that are

erejnaft artlc onposund of o
" an tisg e € Bepraf R fuloBlory EIFER R s 12 e gprimicine
deriVativesof the IFrhula g lafcingeé ﬁdiéiﬁna%alnst Class Ia PI3K enzymes than against other

4- (5- hydroxynet hyl t hi en-2 - 6- nor phol i no- 2-( 3- pi peri
kinagg enzymep.c by provisulanberop blthg cymppyndsacchirdiag to the invention are more

potepbé%masﬁglwg%%ﬁ é]%yl)nes th r% agagrtlsq %)i}/e? rnagésdsugh gs %cgptor or non-

recegtof @r&ﬁiﬁ’é BRX4E8 P ¥eriné/tBRorinY kimalesMHoP BRA M adeledi W GRS Ta PI3K

di n-"3-yl car bonyl am nophenyl )- pyri m di ne or
enzselm( ighibytdr @ocy’rchnmd the nmn@oryis)at lbasnﬁ mlneda moce pbtérﬁ iefeeatily at least
| car bo am.n I ne; or
10 e et EERE A1y DR dhieestdaPiime st apateah agpinst Flang T PIBK
enz}gﬁggrt%fa aﬁlsp(yﬁlémgésgg derivative of the Formula I, or
har maceutl cal l y-acceptabl e salt, solvate or
p r é&cdordgi gtharfenher fosyreld ther iapentien thgte amyroprdad aPFrikiding derivative
pr epar ation

Ii: gqpllc&ble to t

of theiormelails g4 RaamacPulisHborsaNablsselh SB]f"@@é?ifsPé%’d% andefined

hereﬂl%@ﬂ)ré for Qlﬁ@ 5 tr@atmé c%h@& of il Bidld: Vc%gcﬁ‘gctﬁllﬂelu'r:lg (fﬁ(u; uling small
are provi as a urt er feature of

cell hmg camoer Iﬂohkmtdllaieﬁdum/cembﬁ dndIbrenwihivghl vee Rii e&ﬁﬁf)aﬁldgﬁostate
pr ocess variants i n whi unl ess otherw se state
QaAcegrdinggo aofurtlp@g feq,turep?j thlygspgﬁbof@%g\yéntmt gfe is peovided a
f r ¢
pr R 0651 g 8 PR S DRARSTRLN SRR W08 v o

pro-éiug a}mr@of;:dmedafﬁlted Hereftibefops fp akSin e tI@ﬁtnﬁ:ﬂﬁbf &hadridf i bile duct,
materials is described in conjunction with the
boneﬁ aﬂé% hrpdrasgmeele rkﬂ‘%ﬂeb’vléVebr igtegtmal sintue, eesaphigubiayary,

rnc 5, R RRATN A SR 585 A0 FLOBA R g6 B AL

Chmtﬁmﬁ@éﬁ@ematdﬁaaﬁnphdmggtrat ed Whl ch are within the
ordinary skill of an organic chemst. (a) The

r eAeeqrding te edymhar deatyry of this kpegird shmimeeionghengiis pmlveied the use of

I L S N -
drugahdledDad\@mead R¥refibetdie nﬁﬁél MG cHRE bf‘z?ﬁ‘leﬁi%ﬁl%hﬂ%f eSn the
except that any functional group is protected if

treatmenieafsanser ohiltetbreast, splypagvtbins long fieclgding sofalltchl gy cande,
m 2 " 11], wherei,n each of L1 and L2, which
non"ﬂﬁé&ﬁ‘g“ Jt“ﬂg C&‘i‘?\‘éa?fibré?fl‘?m%?l% ar aacel) Qg RIGHPE- | i gand and

Qa has any of the neani ngs defl ned herei nbef ore except
that any functional group is protected if
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necessary, whereafter any protecting group that is

present is renoved by conventional neans. A suitable
wdize@liasaabl e group L is, for exanple, a hal ogeao/GB2005/002665

al koxy, aryl oxy or sul phony®oxy group, for exanple a

chloro, brono, nethoxy, phenoxy, pentafl uorophenoxy,

metAwmoskng preofuythexdgatore dfthiseispect ofthie himanyibo yer@isqudviddl the use of

suitabl e val ue _for_the |igands L1 and L2 which are

a pyFimidiag degyptvR OF Hisr s ah ob  phareageuficallpaesepiablegalit solvate or pro-

o BT U b DA o
treatedno ¥ canpércgfakey bild dump) ume XladdetHexd andreédky kidney, ks,

propyl, isopropyl or butyl ligand. Alternatively the
gastiqigfastingl fissugRESPRhagRy, oyaryl pHieEass sdih taskat thyrasdatteras, cervix and

i : [ are ,attached e
vl b S5 B8HR (EATBAOALT 60 OVEY ph SRR and Dbhomas.
defAdzerdii} @afuftBerdfeptatdotl tRIRRsHOEY ofithe iienfion tHRXGIFPr6Viddd a method
oxyet hyl eneoxy oroxytri met hyl eneoxy group such that,
for tresgjag kancenpt the brrastp eelorecama tin(indiding siel} cell Bing cancer, non-small
t ached, ey f.ar cycli¢ boronjc acid ester oup.
cel Bl it apd BNt BAThRef ikl snT Bl B i hBpadlitRal such as
manftBit IS KAERHRf sEchRAues whiek @érﬁ%mg Bd@fnidedridth defectiSe Bmount of a
‘hydroxy, a isopropoxy or an ethyl group. A'suitable
pyrigediag Jenvatiye of the glailoer 4 ploirmdesuticdlly-acerptaple salt,solvate or pro-
tal lic.catalyst such as a palladium O,
df”ggtgﬂes iaﬁﬁff?r}e?,l?éﬁql%l?fi?rf()) or nickel (1) catalyst, for
ex mbRlidgAb it thdr fehtBREMhRAGRRNMNEL BRlchBMN HIEID) provided a method
pal l adium(11) chloride, palladiunm(ll) brom de,
for tidatifig cansheofithe hide ghitnlensabladdtiriv@and hedk, kittney, liver, gastrointestinal

tissutgﬁ{)%gpl S’ g,[ﬂl h:g%/rqu%?a%g i -qg%enslo l%eéi&,olztérug,l C%IK\%( (arllcll zlulva, and of
leukBérfifak (inPHEME ANOSRICHANNEKENE hydlofldl Hhi i

et T e St fS t1ofl a@?éﬂﬁ%%%%ﬁ%&?%"“““
aninfal gych dsmaditiat is dmneed dfrseeh treadiment whioh tomprses REpinistering an

conveni ent Qgp@%for et)(ﬁ | e an_azo conpound
etfecliyerRmauntoly By By G ofjt ‘g)g orngin | O 2 dhprmjaceptigally-acceptable
§ [ %HM] L 8Ck out. 1k presence of a
Salt’s? ﬁﬁtﬁigbc?g g as ék%g%r%ﬁf ggggh&glhﬁge??ﬂ%? “al kal i ne earth
e tAal statad Inoeiabefor; tHeyid vivsiedilectsfoba cempomidoftae Fommula I may be
bi car bonat e, sodi um carbonate, potassium bicarbonate,
exerfeehin patt Binong PHIRER Wetabalites that &g doyanesl weithip sheshyman or animal body
A ' ' tassi um hydr oxi de,
afte%r , .?%?Etgo)?a&n%dégmgﬂ}{gPﬁﬁeﬁ%ﬁn@?lgﬁ?al koxi de, for exanple
s oGihe emti-esicebtitaiethedefided hé@inbeforerlag be anlaéd<a%| d sol®thalapy or may
am de, for exanple sodi um hexanet hyl di silazane, or,

involvgs ineadslifianto thepyaimigine desivativergfdhe myentias, cenvgniipral surgery or

. ' ' r ' ' pveniently carri .
i R e S PGPy 590 SR RE Pt onowng
categbirled @R bnti-hihousgsmth € an et her such as tetrahydrofuran,

1, 4-di oxan or 1, 2-di net hoxyethane, an aromatic sol vent

() suethenantipspliferative/palinpoplasite dsags errbcombinafong|thereefl asused in

as, et hanol or hanol , and .t he reaction is .
med3 AR 1P 2l Bl e oy ot e e cprboplatin,
cycla;ﬁii‘)@ﬁlarﬁi@é, nft Infustddd {BelgRAln, RIRLSBHED YudulpHal&nl AtERoureas);
0 to 12Q0C. teoraryl - boron reagents of the Formula
antirptalpedifedy@orgizamiptecantifylates awndieas dluorapyddudiass bite Hflyariucacil and
hem stry which are within the aordi nary skill of an
tegaff Gl SRR, sl rebiag o e TR Rrgimour antibiotcs
(for BRSNS ﬁiﬁt}ﬂa_‘c?@fn@é 1ikE 2GRy SlRnlyof, H@}E(ﬁ’hbi'cﬁr, di®fomycin, epirubicin,
exanple, lithiumor the magnesi um halide portion gfc a
Gignard reagent, with an organoboron conmpound of the
formula L-B(L )(L ) wherein L is a displaceable group
as defined hereinbefore. Preferably the conpound of
the formula L-B(L"(L 2) is, for exanple, boric acid or

atri-(l-4Calkyl borate such as tri-isopropyl borate.
In an alternative procedure, the heteroaryl-boron

o g Y " — S
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het eroaryl - MgBr, an organonercury conpound such as a
conpound of the fornula heteroaryl-HgBr, or an
wonrgwnozdinc conpound such as a conmpound of thePEoIGB2DE/002665
het eroaryl - ZnBr. Protectindg7groups may in general be
chosen from any of the groups described in the
idartibitiy, aditoneycorCkduovinormgcih lhed skihrdraytio) emmitotﬁSagents (for example

priate for the protection of the group
VH‘C&@E‘@W% likgyingrsfing eviphlastang, Kingdesiye Rk BRTEIEHend taxoids like taxol

and L0 n AL, ARSARS: OBl Mol g i ctoposie
and kemipissidepahberia i tbpaecanhadicamptsheapi)y opri ate for the

renoval of the protecting gro in question, such
(i) pecHOEELPAgHE BIeb 48 AntigssEagans (fgor pmplp éam%fenofulms@ant
toreﬁﬁfg}é%gelr gﬁer%r ox\Afeﬁx Cﬁrt}l Podgg%? lqe)f fu&lag olg,sl?s @ rgq,xmn%?e bicalutamide,

flutadiidé &fifut6idg bRUPpréefong ia¥&bte ) & IHRH fafifagbi6ts %EKHRH agonists (for
conveni ence, in which "lower™, as in, for exanple,

examnlmosqﬁlkly lleupsorghin findbbuseredin), rvegegtogens (fer axaple inegestrol acetate),

arorfiiBie SRR LB Bl 28 adisfiofl 8RR Wotaehle litieeestane) an

inhiMbRE Bf SREdCciaSe SicAMR IfRastefigdet hods for the renoval of
protecting groups are given below these are simlarly

(i) non@siimsasioniagents foeexemplot-Sue kinasd fanglygniibjiersdike 4-(6-chloro-
ne h ds_.of deprote ot ecifi aII ntioned

PR o A D e L L B S AL

4168l gefﬁgzafnet(gmoag% GhRIERY a& ?%ﬁ ‘t?alﬁioﬂb\ﬁoo(;ll?‘z[ko 1) and

ormngal jati c or ary c alc

- (thlmst@meflgfﬂpheng)-él-{lﬁaﬁe@ lﬁ}tdln@(yeﬁlyb)pqiemzhﬂl-yﬂFZ-ﬁleH@lll‘;@lnnndm-

A e O T T
666 @bﬁdﬁgéﬂaﬂﬁﬁ@eﬂ{a@( 1&)‘1‘?]%% &Qﬁmﬁ%&%ﬁnﬁlﬁﬁgfs %? ﬂoknﬁﬂg

ower

plaseicRigph ectivatdresceprir |ﬁ|yﬂctloﬁ) hoxymet hyl and
i sobut oxynet hyl): | ower acyl oxy-I| ower alg%n gr oup
thss

@iv) ( f Hrhiligoxppf goggéfa@;@; notion: fop eanpla )s.ql@xly |1nclude growth factor
R THHR Rl R SOOI B S ncoec

trastdzurBAt BTy ceptih D un@ XiyedrtyérbBN Antibody cetuximab FCZZS]) such inhibitors
1- et hoxycar bonyl oxyet hyl); aryl-lower al kyl groups
also en@#deef@a&ba@plﬁemqﬂne kingse imtuRijosarfoy exanmple, 1rtlnb;@emfythe epidermal

ol BRSPS L i A o

-ﬂlfotroﬂuéhylbmlﬁahbbw 51(3 Yﬁdrphdlfﬂoﬁfd@%%)qﬂinﬁz’éﬁhﬁﬂaﬁﬁné (%}é\ﬁ‘ﬂimb ZD1839),
al ky (for exanple trinmethylsilylethyl)
N—(3(ezh3m}1316nﬁl 17 @s@umgthexwhWM@ohwyaryme Ktb‘tdhmds OSI—774) and

o-scfyib e FeoRRERBlePtial Tir maahieb hae B S B - amine
(CI 1088 Rhnd &HBEAABIHS Rinhi 1‘ﬁﬁibﬁbbéss%6‘h &4 RAMAAE), n%@mi’é 66th€hepatocyte

hydr oxy protecting groups include |ower ‘alkyl groups
growth actentamyy.anhibitougtof the, plhieleederavddegrywthyiactop ﬁm(ul}osuch as imatinib,

inhitﬁ@%{@t} %ﬁ%«%:/%%m%e; lgl\ﬁeg({&;é gtiok g)ﬂa;%l)l@ %rag(gg? ?lé%éﬁfl]é&]éﬁg;p 1fors such as
e JAUONRSBE PO LRt oy bR o o
signaglingisoyghdvIEKX AT mdzﬁmrEIﬁKdmyasas bonyl ,

4- et hoxybenzyl o r banyl , n|trobenz | oxycar bonyl

X
V) anBUEnRIoEPYHa %&Eémﬁsﬁ }Ch Infipfiteiefecty A yaiampndothelial

grov{tlg?{ctchﬁwéé&g@féhﬂ?taw ﬁ%éuﬂr ﬁar y?hall cell growth fz}cto(rfantlbody

exanpl e benzyl) groups. Exanpl es.of am no protecting
groups include fornyl, aryl-lower alkyl groups (for
exanpl e benzyl and substituted benzyl,

4- met hoxybenzyl, 2-nitrobenzyl and

2, 4-di met hoxybenzyl, and tri phenyl net hyl);

d| 4 anlsylnethyl and furyl met hyl groups; | ower
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exanple within the Qa, R3 or Q groups, may be
converted into a conpound of the invention of 5 the
weoeanwosn1s as defined herei nbefore by conventi 8aaiGB2005/002665
organi c chem stry. For exarl e, a conpound of the
Formula | wherein a Qa group carries a
bevaryammby(AviastB O hid/ VEGFIsdptoreniosima kiraee mbitdioneshchys #h@-bromo-
neans of the correspondin

reducti Qn by conventi onal . [ ]
2—ﬂ%ﬂwwg§-§mph@ixw7rﬂem@ﬁy]@;mgnbﬁ-,y}m@tgoy)qumazolme (ZD8474; Example

Ok - l<kyl ' o I d

2 wifio WG R 4 RRR Pl R S B e hog fTPOUT

7 —(3Woﬁnmiﬁtytptbpcs<lybxﬁﬁﬁa¢zbmﬁﬁ (AZD2EM ; BRaraple406¢ tHy W(D ©0/47212),
reduction bé‘( conventional nmeans of the corresponding

vatalag @A 87k ¥¥@ PR/30A%5) @ad $lLH 4% fsupitingd; VOH4§1814), and compounds

SR R ool BB A Ittt
and @hdiadthtidypt @l al unmi ni um hydride such as |ithium

_alum nium hydride or, preferably, an alkali netal
(vi) bovaseptir iddmaging lagemns swtias Cobdreshstatin 44é and odinpoands disclosed in

Inte FHETRA AR AP PR CaaibF LGt o BR4HSH8, Wi oot féee. ™
WO01192084 oWPer/0MAr ndayo d0dzgact i on is conveniently

_perfornmed in a suitable inert solvent or diluent, for
(vii)ex antideasd therapiey dooéxanapie thode dhithraye diz¢died tofthe targess hmedabove,
PO reduci ng agents such as |ithium al um ni um
SuCht?ﬁﬁgfsgg%a%?mﬂ?g a@ﬂ%ﬁ‘i‘ﬁ?’e, met hyl ene chl oride or a
iiiPr StActheAby eh ; |
(P BEACRAPY EroBctes ASudEe 1t 2 amB B QB ro fiade Berrant genes
suchtasiaheredri)pyb or ebercint BRCaicorRRICAR) GPEPINgemEdigictedicenz e pro-drug

reaction._is rformed at a 20 tenperature in the
ther "rpé(i1 @%RTO?QS‘PS i those ypng gYigpinedeupingin thypiglipe kinagg or a bacterial

. - = n f
RISl b BBLALL o ER AT Bro R Ghov o
radicthdrapy $uchnk muy-dbes resismhadeent thergpyrah@l cyani de to

. forma conpound of the Formula | wherein the Qa group

(iX) ¢ appEBOtherapy ARPIERBEH Inateding fareramyle exeve anadin-viNo apgroaches to

. L resence a, sui.t abl e . .
inei 624 i M AR BE PN 5 Bh P B Syt
as inReRMYinITE fitbrl@ikaid degabiglBe s nFicsphayeadi1e®y stinfbtidaat®r,
catalyst is, for exanple, an organonetallic reagent,
appregghes reasehrcell gagray.rapproseligs asing teansfected immune cells such as
' hi_n. rocene. The caonversion reaction is. . ..
oSSR SRR L. Rl g OB B8 R s

and dppebdchel dsi@NAntOidistAsiE biboAkesdef i ned her ei nbefore and
at a tenperature in the range 10 to 15Q0C, preferably

at Sesh ¢nszeinBrcatipes Mmayrhsrachiesepbye way of thepouwlthnodus, bejuential or

Forpul a | erei.n roup rries a | pgeno. .
e N AR R T —
empldy SRIRARANGE of AR iFsBh AvithinR REABMNGR &I RsdhRd R einbefore and

group carries a (2-8C) al kynyl group such as an et JF1yny
the otfren pharmpleeuticeHy-active agayt it ésiappitolvgd Besagaranged out i n

th resence .of a suitable base as defjned )

heRGIHORESS Brispesto s OB i i PIgViskl f gppignaceutical product
compBidy ¥ Srimfadfe dedivit FONMBE Rirfila Iaas%éﬁh@cph%eﬁﬁéf%%e\’aﬁ{d dnSdditional

for exanpl e, an organonetallic reagent, tor exanple an
anti-ouryam egait las definreddergidefmte $arche asnjoint treatment of cancer.

conVBRishoh FBRRnghof BB BrpBfiaf pymenbiat daluege therenic agons

> r [ [ . .

for u FRRERRSLIG Fife EnElaliEshat) (Bl o GBI WiEaBr it urequired

10 to 150C, preferably at or near 6Q0C. For exanple, a

conmpound of the Forrmula | wherein the Qa group is a

phenyl ring that bears two am no substituents on

adj acent ring positions may be converted into the

correspondi ng conpound wherein the Qa group is a

benzi m dazol yl group. Such a conversion may be carried
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nmet hyl am no group, the correspondi ng conpound wherein
the Qa group carries an am no group may be reacted
waoizvds/obsmsal dehyde in the presence of a suit abPeT/GB2005/002665
reduci ng agent. A suitable Meducing agent is, for
exanpl e, an al kali netal borohydride such as sodi um
to 1rbﬂf10fh¢@fﬂecte 0b PIE@dmzlyme@ya“h@@ chieyayelusefid. as 'ﬁhm&amgidahstandards for
is_conveniently perforned in a suitable inert solvent
use gy thg dpyrdppment ¥n%\x Rifipgicatdestyansha thasegrahder aew ahymgeplegical
agerit | vent such as nethanol and ethanol. The reaction is
performed at a tenperature in the range, for exanple,
10 The iBk¥atiof WiN aoweRtillystateddh tRERIlo#Y EXdmples in which, generally :
tenperature. Pyrimdine starting materials of the
For(hul @peratlonayvebtcaamchome:ﬁ ambleubﬁcmmat@nale prr heaangedd to 25°C
h as, t e dissclosed in th es that ar
and 8&% B PEREDEE, O ST LR L HEPET RROUILE Spegise sated
&lfv‘ TR BefdR e diune AW Ave! rhdl‘ﬁh&{ QER ﬁé%fohﬁed usn&a
CO, an am ne of the Fornula X wherei'n
Smlq';, Smhesrspr RI0FW am)@ntmther thn yonnalton thlgimttmggwhnbhflnsmmmnt makes
her ei nbef ore ept.. th functional group i.s. .
use B G eBIPPEAITP Proli o LSy e HASTONaVABOY S UL RERasiEll i grder to
malﬁt&nttHS LASE ReShePituR; sw tabl e base as defined

erelnb ore, th a carboxylic acid of the Fornula V
HOZ) - 1n©anarab thea:om&acdf reaetioesrwasdblluwed bg [lﬁmﬂayaschromatography
efiped h after rein Q has any of the nmean

(TLgm ETRER Blieéwé@( @t chiomatogrgpty (FELCOnte r@ca%tlmes that

are %@e&&@h@?ﬁ@c@séaﬁ}ﬂﬁ&ﬁﬁﬁﬁ{dm aitfifdi@l ter any protecting

roup that I's present is renoved by conventional

medivy. wmdm)ndéesrsaltyherganmduhﬁmwexfe dt‘i&d&ﬁeﬂzﬁﬂipdtmd #aghesium

the Formula | wherein X1 is N(R13)CO _the acyl ation,
sulphafa BetkaHR ProcedyresEerp carsied out ater smeyal asreéld@als@hd@by Eilfration,

Gl, &, g, R3,

evarfhs Sier? S0 IvTolay BB B B 31 e

here) I}bﬁﬂgrvehe@e(pleﬁﬁnttdiﬁhotaﬁyesfsblﬂgf&h@maklnﬁfrﬂ bffaihsble, and,when

protected if necessary, with a carboxylic acid of the
necqswwmnvnm@ repwsdﬁf @rlaraerrwr okthg gpdciian prastuct was required;

r n
o (F AneeiPat Bledubelif o e B PEREHEEPolg L8R contiomed by
nuclﬁmh@ghfeﬂéi rdsbndiee @NNHI))‘andXMB ﬁ[a@@ﬁﬁe@fral&%rﬂ[&% 4édtRFpray mass spectral
group that is present is renoved by conventi onal

datarygese gbtajmed yping ol Watsess@MDsor Waierses@ !/ massespedirepagteacquiring both
postBTL R FAR S bRl TR P B8 e one e ot
protér NBAR ¥héHHcAEshi fiRAIREOW bR SneakMedBh i dEHaRBAL 'uﬁ‘ﬁg Q'Bruker

di azabllca:%cl o[ 5. 4. 0] undec-7-ene, or, for exanple, an
SpecatdsalmuD 30() $pebiroractenopanatingta b fickt simathsafd@OMHwhe felowing

b R PSR SOBIACr B - dGD Bt Cp O phiiple; br

broa@ydr oxi de, or, f or exanple an al kal i netal am de, for
exanpl e sodlun1hexanethy|d|3|lazane or, for exanple,
an (dhk abilesssttatbd bherwisecoriprund eonshieingoai asymmgttid aebonsand/or
i tabl e react |(\ée derivative of a carboxylic acid of

mﬂp&ﬂé”@%ﬁ%ﬁ?gpwm? ved or exanple an acyl halide, for
ex e : :
o P PR e b el R oy e R S ik pusity
werd dssexngd b TLGr ardéytical HPkEdinfnhyd (IR) and/boNMIX anglysis;an
anhydride forned by the reaction of the acid with a
chl orof ormate such as isobutyl chloroformate; an
active ester, for exanple an ester forned by the
reaction of the acid with a phenol such as
pent af | uorophenol, with an ester such as
pent af | uor ophenyl trifluoroacetate or with an al coho
such as net hanol, ethanol, isopropanol, butanol or
N- hydr oxybenzotri azol e; an acyl azide, for exanple an
azide formed by the reaction of the acid with an azide
such as di phenyl phosphoryl azi de; an acyl cyanide, for

.



exanple, 0 to 120C, preferably at or near anbient
tenperature. Pyrimdine starting materials of the
weoeanwwsos15V nay be obtai ned by conventi onal prBCeMB2e8/002665

such as those disclosed in8he Exanples that are set

out hereinafter. For exanple, a pyrimdine of the

For(ix)| a uXlesd othbwvied stated, olumnl tisohaagpdyhe (by thedladh procedure) and

defi ned h_r%b&ggfore and éﬁ? Gl, &, . r, R4 and Rfs .
medya pregsyre Gigudrbromaneraghy MMPLE werrapeaforted on Mgk Kinselgel silica
(AJEB§§ any functional group is protected if necessary,

may be reacted with a norpholine of the Fornula VII
whekei preparativg FRPh@weaseyfohed HECHS adverrgd-ptiadel silef, for example on a
her ei nbef ore except that any functional group is

WatggsoXéqitae praperahive saveried-phassegobiame £ migrgngptibieas dP impy diameter,

1S Is rempved by conventiona .
100 B et iRl GFEY ool R s o s B Hegregpipaty poar
mixWhey iwatdr (béntainHigSIPh a6@RUCR] & 1% Rq@sous @nntdum hydroxide (d=0.88)
herei nbefore and Gl, &, q, R3, r, R4 and R13 have any

and ge¢etemtsilgeani ngs def i ned herei nbefore except that any

r o380 ca ISBr R AT e e S R om e for example
monodiydrdthlorie seig bt A ﬁiih?tﬁb&il&*i’ﬁ ﬁ.rltethe\’é"tcﬁghifﬁﬁleﬁ’y BPMERA XA based on

reagent of the Fornula IE L1 B [_2 Q Il wherein
the rupaber @nd haturenef thebasighgrohpsianthé eompeindathe eaactdidi¢leometry of the salt

e e ] SHAZSL 0 B0
t hakiiante Folih AFbre GiLOGHR HaSe BEGT Reled | f necessary,

whereafter any protecting group that is present is
renoved by cdM86Ot i onaldimethmlsulphojiddhe reaction of a

pyri m di ne of .t eForn‘ﬁ&q\? V}%rein_ s a

di spl aceabl e p as T HEWFUHACE I HBES ore and Qa, GL,
&, r, R4, X1 and Qo have any of the meani ngs defined
her ei nbef ore except that any functional group is
protected if necessary, with a norpholine of the
Formula VI1 wherein g and R3 have any of the neanings
defi ned herei nbefore except that any functional group
is protected if necessary, whereafter any protecting
group that is present is renoved by conventiona

nmeans. The reaction may conveniently be carried out in
the presence of a suitable acid or in the presence of
a suitable base. A suitable acid is, for exanple, an

i norgani c acid such as, for exanple, hydrogen chloride
or hydrogen brom de. A suitable base is, for exanple,
an organi c am ne base such as, for exanple, pyridine,
2,6-1utidine, collidine, 4-dinethylam nopyridine,
triethyl am ne, norpholine, iV-nethylnorpholine or

di azabi cycl o[ 5. 4. 0] undec-7-ene, or, forexanple, an

al kali or alkaline earth netal carbonate or hydroxide,
for exanpl e sodi um carbonate, potassium carbonate,

cal ci um carbonate, sodi um hydroxi de or potassi um
hydr oxi de, or, for exanple, an alkali nmetal am de, for
exanpl e sodi um hexanet hyl di sil azane, or, for exanple,
an al kali netal hydride, for exanple sodi um hydri de.
The reaction is conveniently carried out in the
presence of a suitable inert solvent or diluent, for
exanpl e an al cohol or ester such as nethanol, ethanol,
i sopropanol or ethyl acetate, a hal ogenated sol vent
such as nethyl ene chloride, chloroformor carbon
tetrachl oride, an ether such as tetrahydrofuran or

1, 4-di oxan, an aromatic solvent such as toluene, or a
di pol ar aprotic solvent such as "V-di net hyl f or mam de,
AV-di met hyl acet am de, -net hyl pyrrolidin-2-one or

di net hyl sul phoxi de. The reaction is conveniently
carried out at a tenperature in the range, for
exanple, 0 to 2500C, preferably in the range 25 to
1500C. Typically, the pyrimdine of the Formula VI may

. T 1 I T " -~ T
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For exanple, a pyrimdine of the Forrmula XE wherein L
is a displaceable group as defined herei nbefore and
wGR006@83915, R4, X1 and Qb have any of the nmeanPags&B2005/002665
defi ned herei nbef ore except8it hat any functional group
IS protected i f necessary, may be reacted,
xapmpledni ently in the presence of a suitable catal yst as
ef i ned herejpbefore, with an anoboron reagent of

4-(Slpyelrpxymethylthjen-3-y1)@- morp IS BRI and L ,

Eﬁﬁy §ﬁﬂﬁ gr different, is a suitable

ylcaﬂ%fgti O@Qﬁ% erel nbefore and Qa has any of the
rreamngivgaredfffmﬁe(d 1bARItKYe ird bRyl ppeRdin-4-Miehrbafylamino)phenyl]-
functional group is protected if necessary, erea?ter

4-chigro-Gometrbelineryrigriding (0Ra¢ 2).9- fmdé@émethséthr@n%vlén@rmyc acid (0.021 g),
caesﬁﬂH ﬁgg%%&(?ﬁk Qé 51 gbl%(glq% V\ilgﬁ%sgh Jit‘rggerr]le]ocﬁchtloropgﬂadlum(ﬂ)

1:1 d\d(nm&a FahpRLSlend bmglm@gancpﬂeﬁhﬁﬁmg@ b1y whstifh& and heated to

presence of a suita ase as defined herei nbefore,
12064 uqzmgg@ﬁwavmd@u@m €ati 20aningteg |uvé¢rsmatmhmhem‘ of mlird)genan a sealed
glas%rﬁlnbn %g%ﬁ For ?n W)étlugei Was&za%cr)n%[%‘a a@ thegesigge was p%tloned

.V and an t he [For mul
betwidéss n@ﬂ@léﬁeféﬂkﬁ‘ld@ AKd Hatdrh Th%?%’éhﬁ%hﬁﬁﬁ'%%ed over magnesium
her ei nbef ore except that any tunctional group is

sulp]qut@ peg @‘@@otatedn él&@ggs;du}e wamplmfmﬂtlyrcoéumn dtrohmﬁigra’;@y on silica using

o 5B B T ARk BP0l .
was ﬂﬁfs oBi@ﬁH&'ZelE» -&- M&H%a%o gl SpeFﬁfﬂW g?cah:%) gup xg@pheljryl]-

wherein L is a suitable aceable gr
4- (5dlelﬂrqxgmeﬂxyhbuen-ﬁeﬂh}ﬁeno@hohmpanphdme as 8 pihairiluoroacetic acid (2 ml)

eable u f or exanple, an al koxy
was g(&l(fﬂ%&sz ;ﬂworpatgﬁ &%WW Bﬁ@xtp%}pw%@gﬁsﬁfl at @nhagpﬁg;pyerature for
X r =4Syl
gy NS B S R
a Wagérs pth;gaé peeparative reareﬂseah@haed:erum(j m&nﬁl&&hw@ﬂ mm diameter,

di succi 5” m dq carbonate. The reaction is conveniently
100 Bﬂ?g Fl?Ff?aﬁ@gbf pelaraixtees af water (ontinipg i % of a concentrated

f] £ t
(d-()f%h‘p itou ur i n éy@éﬁfgg sb ggn)g%gea' f:}%ﬁmglr %s %%Bé THere was thus

obtaineé thertitk cqutoum afe acrhcacmtmsrgt) NERSpatuie (DMDOJNE.55-1.66
reaction, conveniently presence of a suitable

(m, 250 41041, HD, dd¥ K%&iﬂhéﬁ&(ﬂ’b?éﬂ@ﬁ& (bflHa, 'HF (dnlai)n"él%fs 1H), 74

. LD RS SO U . 504060 GRS o a0

of Tneh@.[snemrngﬁtoﬂgfamﬁﬁﬁﬂw@a’rﬁhﬁlh%ﬂ@&&@h@ﬁﬁé)pha@n] any
functional group Is protected if neceSsary, wt
4- chl@r@éﬁ@%h@lmopm@emne vfedtay @ stasiimgnatelvl was mbpared as MOWS -

of sams r diffe

o S R 05 S0 S blEEndrorbodom
methBRIde (2R iePirematandl (ZMﬂ%dQWmﬁtﬂ&%s%ﬁﬁegﬁn@&%n atmosphere of

meani ngs defined herei nbefore except that any

nitrogemast t tﬁgmmguneﬁon%nmtw Diethyboeksaiey(22 wlmh) mﬁ néded

o A S et S e e o
18 h&ide. rTﬁ‘éjreQéﬂon' rﬁlxhﬁg vk %*?'@plb?ﬁe@f TRe éhﬁ'dh%‘@a? uPRASE Wi Hdt Fater

an al or alkaline earth netal carbonate or
(400 Inyly art;kﬂhd mSOhmie watarpl wassweoioved by filrationaThe fiktomd weas acidified to

ate, t assi.um bj c ona t assi um car bonat e
oHs G el it iieeipiaed e dsthaied and gaherh (v aier. dbhe
[ f
resulfit QPR AT AE PN B8 clfnol, The ERGAD e%%t@?al%?? Iggted by
for exanpl e, an alkali nmetal am de, for exanple sodium
hexanet hyl di si | azane, or, for exanple, an alkali netal
hydri de, for exanple sodium hydride. The reaction is
conveniently carried out in the presence of a suitable

inert solvent or diluent, for exanple an ether such as
tetrahydrofuran 1 4 dloxan or 1 dlnethoxyethane an

o oy o o o - o
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Aryl -boron reagents of the Fornmula XV may be obtai ned
by standard procedures of organic chem stry which are
weoizbdsionsdibe ordi nary skill of an organi c chem BCT/GB2005/002665
exanpl e by the reaction of 8n aryl-netal reagent where
the nmetal is, for exanple, lithiumor the magnesi um
filtrdtaoni deshedvitloetharfol anddiighanddr veagent Thest tvas this obtained 6-hydroxy-

or.ganobor on. conmpound of the formula 0 h-s&g&&§LZ)
2-iHEPRICRYDPYTUTILIT &) e AP ) ML S iy By ( ds) 5.58 (s, 1H), 7.83
1pSRIpaRgne Iekelhly ddvopound of the formis

acid or a
t 1 iA flixtdsE) ookl drénor 24 B-nBtopherds)plyfimi dia OB HPyhe (508)akn8-
In an alternative procedure, the aryl-boron reagent of
phospharus gxpehlaride1Raynlhwas eprascand hepted ta A0 Gundshan atmdsphere of
. e f |- M wherein Mis a net
i GOR YL RE ANV Ach b A G Bomb vas
addddemditRgmSitieablsevhp&ard again STht adi dieddsUBiolved it Rthylene chloride
metal atominclude, for exanple, lithiumand copper.
(200anD)t amtrsessaf selid potassivia cadonite iwes gddadpdrticnwide yntileffervescence

e, . ups ich.contain a tin i Licon, .
ceast AREME it B v« AL Pkt dBf 10 BPpen Thrpire was
filtefodiah@ eSfiltra@AnasSevibdriied. THE Pestiud@Bi Rl Julified by YRl ERatography
for exanmple, hydroxy groups, (I-6C)alkyl gfoups such
on sidiga gelusng a bl ik turg pHisghexane apst mpthlyleae dhlotitly bs gfnentp There was
hal ogen . groups,.,such .as chlorqg, b and i.odo _.
thus gﬁ%ﬁ%g f%ﬂ.gg[qrg%dfgp Wnéﬁm%&%h%%) FI¥ mt}e;’sohd; NMR
SpecRiufiXPMIVAY 89 (, 13DPS. 2REN YN 28 do PULIRKYS 9 @?{Fﬁ{), ?\0 (s, 1H).
particul ar organonetallic compound of the forrula
ar YN miutare of #@rdighlarp-€3-nitropbeyd)pytimidine (pd @hdtamots cforide

iy, D 208 b At B LGRS 7o B b el for 3 hours under

o sSTAEo iy ADE 1, ORI AT i
hydroxige nalatiom{dv088) sasaddeiov shueizossis atinimgo pastuoé ashuery of tin salts.
The GEXGEHpOUEL 10 6T IO AP oApBAN oG The adcous ayer was

c . f .
T ——
and @appatedd The rédiduct waspiridied bylcolmBr chriaiogghh i en silias tkiag an

. materials of the Fornmula XTV may be obtained b )
increaginglymola aivernt Fadertdrmme Q%0 d0Yscthviceats 15 enegdensi ahloride as

ey 68, 055 PR AP B o

duction o 0se” compour . .

Speckiimi: SDMIIGMRL S K, (s 1319, 6791681 @, 1FDOMN O, @HD, 348 (n 119, 7.53 (¢, 1H),
presence of a suitable base as defined hereinbefore,
7.884% 18- ani ne of the Formula Vm 13NH - Qo v m wherein

R1 f ni defined
PSRN0, LS T ERAOS S W pgrompsphatec)
(5.360g)ov@cidded id a BB Y(zernbilox el D et Bind A ShrbdXylid acid
reactive derivative thereof as defined hereinbefore,
(3.2%9), difgoprapyiathydantige (Menld pnd DYIA (&0 ml)Gad the migprerwasrstizred at
R4 have any.of the ani ngs defi ned. herei fore
ambigls RSN £ AR HTR G AR Biets o SieHies e CrlacophenyD)-
4,6-AQLEDPPMidiS' S ds QH IR BhdRhO FR6H bl B bR UPastsBAbd hfambient
present is renoved by conventional neans. The reaction
temperatuse furenhamt Me cesplting deastion mixtuteew gy esredaed beated to 70°C for
suitabl e .i nert solvent or dilyent, for exanple, an
! hoty' a5 3<% ot Bk P Wi enSreselanid R eI b P B colummn
chroih&@pFPRABRiliRE usthS%h i&%ﬁﬁ%@kpo@aﬂﬁ%cﬁ&ﬁ 2 08P0SBY EA acetate in
such as” net hyl ene chl ori de, "chl orof orm or carbon
tetrachl oride, an ether such as tetrahydrofuran or
1, 4-di oxan, an aromatic solvent such as tol uene.
Conveniently, the reaction is conveniently carried out
in the presence of a dipolar aprotic solvent such as
Lf,iV-ctinmethyl formam de, iV,iV-dinethyl acet am de,
-net hyl pyrrolidin-2-one or dinethylsul phoxi de. The

e o, e o, S

. s o
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The reaction is conveniently carried out in the
presence of a suitable inert solvent or diluent, for
wexerspos1an al cohol or ester such as net hanol , PeriGB2005/002665
i sopropanol or ethyl acetat88, a hal ogenated sol vent
such as nethylene chloride, chloroformor carbon
meth}é‘tlreammmiel adeluedt) Hidrekvas tiul obfirted!2-Bhfidseat i@t catbonylpiperidin-
an aromatic solvent such as tol uene

4—y1@5hwﬂﬁlenp}p}wnylﬂré or @ghloramyrimidiae Ay a Apleh316/2) AR Speeimm: (CDCL)

Lot G E SESEPTER, B 8.6 001 B0 BB S050 ELNCI, 451 8 10, 114

(d, 2H¥eT 19 (9 2H) 07 24 12f)07126 @ 1H)), n;esswal BY), Plvaxtder), 8he (g, 11), 8.21

reaction i s conveniently carried out at a tenperature
(tlﬂh t he range for exanple 0 to 1200C, preferably at

or NiEPoIBRIRY o VRV HE! iuindilf of b e BpisSicaBontSierian-
4- ylé/a@!s(br@[ﬂn%ng}ibhéﬁylpﬂ@ dﬁeﬁlsfdwﬁﬁﬁmﬁe (e i@ tiOhlafind €36 m1) and the

free base or alternatively it nmay De obtained in
resuftantpmigfure was btirred athmbtient sonpergfiretfor 1 honmlte: rekdtion mixture was

v PSR PR e BB S R Rk Sng efcous
amnidhfur B droRRY sBRitioh SALEIWTHR oReaniti Tapdy! v@asbs,e Satell! n(i_prfed over

exanpl e, an organi c am ne base such’ as, exa
magpgsnunj |Sn1@hat2 afd evapodited , Tlxolekidud Wa$ purlfled by column chromatography on

di net h Ianin ridi trieth e, r line,
silcd FpRgh HFERETAS 25 ool BB 39‘7'31%%({?) B s in methylene
chlofifie ad QherRX GMBleSvasAhuLbBtA ?ed o34 | @a%cth Hdin-
carbonate or hydroxide, for exanp e so um carponat e,
4- qu:amlbcagdarmno)pheﬂ;dha{chlom-éLmonphblomliynnﬁrﬂlﬁc asawloil 3.8 g); NMR_

Spqu,%&h e zéég%?‘i?é éﬁ%éﬁ@ﬁpl é%ﬂ;sog)s(@?t%}ﬁ\?leg Sy D2 dil e84 (m, 2H),

18 WAt o ADmaT BTl 3385687 P

(m, BXpBplds, 1HDat0.0D s, dH)sai d pyrim dine derivative with a
sui tabl e acid using a conventional procedure. Wen a

pharmaceuti cal | y-acceptabl e pro-drug of a pyrimdine
Exa [yative of the 5 Fornula | is required, it may be
ned using a conventional procedure. For exanple,

2 (3ameﬂannaamnyl)ea(fzahieqm@pgfmﬂamsgy)m-m&pnalﬂﬁfyrﬁﬂidhﬂee

of the Fornmula I may be obtained by, for exa

npl e
r edcmixsaeof Za(3caeﬁtgmﬂﬂph9myli-ﬁ@r@mﬁtmerph0hmmdmg (%037 g),

2~ m&ﬁ&@ﬁgﬁm%%o n C. acgc{1 @;d]gcg? utﬁ}rg%lﬁ (I&Y Bmagaﬁhumm)

(3 mgy rz\k@tu[’dt&ﬂa@ebﬁﬁﬁd@m)fn BicatHdndetsbludion (0.2 ml) and 1, I% dimethoxyethane

har maceuti cal | y-accept abl e carboxylic acid.
2 m&o&mﬂﬂered and heated (P00 f@t Edbaust andariad etoésphersyof mmqgeneA second

der i of the For ed by, for
portf bF ¥ of e b SRR Sxbatie o REORLEN s
tetraﬁ@(ihﬁlhdﬁ'yﬁﬂo@btﬁﬁé)pmﬁmlﬂﬁ@ﬁfk } fd s@turated aqueous sodium bicarbonate

pharmacéutical |l y-acceptable am ne or by reaction of a

soluigamidimmd) amid lt,hénﬁeihwwemane Clomd)av asi aqlgedamchuhf: me:sugammxture was
j t har e ccept abl e carboxylic ac
heatqi o B0 BT bE L Bty LB HORHRLEreF LR e 4 gy aboratgd and the
residuB 428 t@uLitd MHLY: laiﬁuéuélﬁ WIpss ﬁéh%féﬁé Bl?lgnﬁé r}__ch%eth nol. The
i nvention. For exanple, nany conpou ornu
solulge makeévijal Wias p]k‘ffﬁbchledCOIMinn ahemeoegrhphyampeverssl-phase silica using an

a3 A e B G AP SR G S W o o
by 1ﬂ¢ﬁ{§rg$ o?ﬂlgﬁ e E@uﬁh%ﬁ?m'eﬂﬂ?ﬁ@ég %ﬂﬁfolﬁﬁv B%Q emr‘%fa(l) lr\x§1tﬂ 8'5:3:2 mixture

he activation o ase
pat hways, as inhibitors in vitro of the prollferatlon
of MDA- MB-468 human breast adenocarci noma cells, and
as inhibitors in vivo of the growh in nude m ce of
xenografts of NDA-MB-468 carcinona tissue, (a) In
VitroEnzynme Assay The assay used Al phaScreen
technology (G?ay et aI Analytlcal Blochen1stry, 2003,

N NA PN I Y . a
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regul atory subunit. Follow ng expression in the
bacul ovi rus system usi ng standard bacul ovi rus
wexme@esiion t echni ques, expressed protei ns wer 8CT/GB2005/002665

purified using the Hi s epit8dpe tag using standard
purification techni ques. DNA corresponding to am no

of meethiagis], AfethylaneJBlbrick aht AEM Gethanblit AN s6hiionS AitatRMerial so
10 froma cDNA library using standard nol ecul ar

obtagjed) wag\Arigd ynderyac WA, &@eneevmﬁh@ﬁfé%mnqdn@e tigle ¢pmpatndagsa solid

008 980k SRS HSBE 404 . IR AT el m, 7337

, $EN STh@M RN &0%EL.09 (B PHE E52 (321 H)) 9183 (ESHEX9.9¢
m descri bed R)Z G ay et( al . % Anaﬁigatlﬁjgal B(I ochem s{% ﬁ-.f) Mass
3

_P_CZL'E!EEMfB H340%34- 245) . The GST- tagged G pl PH dorral n was
f t d dt [ .15 .
T B pe s S ROt L E S e 25 dtrtine

matéﬂﬂ%ﬁe@ﬁﬁd@gk’éﬂ(ﬁ@ iLnto vvater as required to give a
range of final assay concentrations. Aliquots (2 m)

asnhonm rqwbnmmdﬁ (49tl orwaseaddeg pattcledwmatto aatimed mixtiresof

-hygod(tygi %Bﬁqenlygp 4%&# w %gﬁgﬁé%@é 9em‘f) and acetonitrile

(200@19 YR HhE bedN dRledds S%tﬁh&%eatﬂﬁsghé%&zﬁﬂ%geﬁ r"f’lfétdﬁ?ﬁge was

each sel ected reconbi nant purified PlI3K enzyne
allowig; to wanDio@Batiént 4¢1Bpdratusa dosh wast ther( Hétad\b 6GEC forS gmh sAfter
coolg@e%ﬁ:}?gﬂg ?vlraﬁ) Eﬁ%‘ﬁﬂ étpcg tlte%?]prafe Uq?%vag{tatglgoﬁ‘u ;eqeglg was adaed and the
f11tr§t91’ééfdu9 Qv(a% ‘fcg Ew ﬂgfndtgg . rlgér%ﬂ]gmﬁgs'@ ?WQH gﬁs%E?éeﬁQn MMthyihe chloride
and Waqﬂredpaﬁms Ll phiaae of {diidoRSamhofiYg hydio;tlﬁe @dslhti@n (daJO 88) and water.
gDTT; 2 rri};(ka and magnesi um chl ori de (10
The 59@9%&1@@ S SER3TRH Arief Q¥PTAnRISSIBY sumharﬁ meagporz@d The residue

v 0Ly A LR M Ui s . T
was tnus lﬂxbtalh@d&'é% MOQS(BaﬁﬁopﬁenybpymﬁﬂmEC(llm 2)NMR Sbectrum: (CDCl5)

t hat 1groduce nmaxi_mum si gnal corresponding to

7. 58f7u¢q Ss}nslzfﬁ% BLéd ]ﬁ?ﬁﬂﬁ (el grzééﬁ elélk)by addi ng
5B 40 s AN 0T 4 B S 3

2- (34nﬁtsdpﬁnaﬁ|yl9ﬁynhﬁﬁfme ¢PIRYUNDMA mml)&ﬁﬁt&wdfb@éﬁlédd}&ﬁtowm The mixture
al so agitated for 30 20 m nutes at anbient

was tipgsbyt ambicat tompepatpigfer | bﬁum@r@@bm@lw mérgpheldt (0icoml, 0.5 ml

ana 5 Qa8 05 BRI 00y n B LA RS e
reactidy) mBit@klvmé legtmstattll Gd fle(rdsiduddw Rritated Mhd&ea dol@h@.fé@hsc'
Inc., Catal ogue No. 107), reconbinant purifi

ammggrpl@mropép pelutien. nTl(iezresultﬁw selithway lpﬁa@dr ‘E@shes&mﬂh\@sa“r and dried

o P S AR AR e R LR i
as aﬁlaé ?J:mg;wm 846%36%@13%3&%& @M@@dﬁ@%@gl @%S@M) 7. 15 (s, 1H),

pl ates were for about 5 to 20 hours at anb
7-79K@&Bér8aih€deth &ﬁﬁé(ddalHR 8.9N6s, tHpul t ant signal s arl SI ng

A R AR -
chlofidk &h%d&at%s(l@7 rg?_ﬁhﬁ Eth?lf acBla QYFS)U'@ %1?%&&%?1%%‘&9&3%@% 1ux for
of PI he 'S

5) P2 H domai n protein
8 hoars sindéranetinodphhreAlf mhta@ene xfteAndolinG3a athbiemt tdnegedsufepsquous

aco t. he iot'nl d PI(3,4,5)P3 that is
nﬁﬁf@&%ﬁqﬁhﬂ% &5%958@ 3050 %d@a@%lg RDtgs Wit vagorous stirring to

B 1B SRR T v

domai n protein. Upon |aser |ight excitation at 680 nm
the donor bead : acceptor bead conpl ex produces a
signal that can be neasured. Accordingly, PI3K enzne
activity to formPI(3,4,5)P3 and subsequent
conpetition with biotinylated PI(3,4,5)P3 results in a
reduced signal In the presence of a PISK enzyme

~ Nl o
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No. FO0392) and 1% L-gl utam ne (G bco, Catal ogue No.
25030-024). For the assay, the cells were detached
wonrawonsascul ture flask using 'Accutase' (| nnorariGB005/002665

Cell Technol ogies Inc., Sar8sDi ego, CA, USA; Catal ogue

No. AT104) using standard tissue culture nmethods and
slumyesassp&hekednthmthyﬂa déedate OTHE wezaiic layefbwerl dombesd, lied over

quots (90 nml) were seeded into each of the inner 60

magﬁ%ﬁ"llfg ssmhate@né@teanﬁa%%r Hhayssidue Wap puiiied peeqlpmpichesmatography on

Slhcgg%ég?i} 1%4%%1%?@10% ﬁ%:l s pegram%m égr%l%]?g %6‘? (egjﬁl\l/ ﬁ(fe)%atgfn methylene

chlo€idé helElaente otrhareweas&h@d &ngided D- (Btaﬁnmp}eﬁyly\ﬂlﬂrsmbo
prevent edge effects. The cells were incubated

6-merphplinqyinading YEAheY: INMB: Speptrem: PMSRNdsHe (s SHadh4 6, 2H),

N LT T i

CORetd sishydEHE (FV AP Ahdasd b HMealsehilios OF QI(B%ﬁnb;nlenyl)
DMSO and serially diluted as required with grow

4-br %@r%mmf@imepmmlm& 4fg) do PMEA(PAMoans] théeesulpant anlxture was

heatg o o e obieas o Plnbiion P U el U mietre was

evapobatéd %8 the eésmderwaaldxﬁahﬁhemcwlﬂem&% vdsiRls Jlﬁé?iﬂéd ed

concentrations. As a mini num reponse control, each
2-(3acetamidaphenyilhé drawd-6smbrpholinprribiidiab (264 gl NVR! Spentrof;

OVRAEEBS o0, 72 S A RS o o LB 95 . s

(s, 1E9MoAg@d1HPe DMSO i nst ead of test conpound. Follow ng
i ncubation, the contents of the plates were fixed by
treatnent with a 1.6% aqueous fornmal dehyde sol ution

Si , Poole, Dorset, UK Catal ogue No. F1635) at

Exa nt tenperature for 1 hour. subsequent

3 5] t using a
4 (Zgl'ggg%ﬁ%d%ﬁpﬂdﬁpg gl gﬁﬁp ll@as p??g n @pieed 10
4-ylcarbem3d}muﬂ'd}ﬂ1ehyl)py|gnndmut| on was rermved and the

tents of. the plates were washe
e 06af[?’éilé%rl‘@&t%@r?m@pmﬂlm‘l-ylerbwlammo)phenyll—
| UG 10010045 f
6- Ch%éé% o PSRy PO FARE £1972 8 mbloRpSlEs6 & ana
acetonditrile €5 ail) Wasodtirfe@Qintts) ancltmaspteld ofigtro@abindiheatd €1100°C for
buffer consisting of a mxture of PBS and 0.5%
Hnm%wg&)mcrﬁwavepeﬁweam The graptipn miiipreayas\gyaparaidy daluene was

O OROREN S B L T  ATATD Byt
mategill gusHtai&Dand the afix@rdvacitirid dpanbemt feﬂg)%ta‘iﬁﬂe F8r S)floﬁ_ig/o The

. dried skimmed m |k ['Marvel' (registered trade mark
mixtpgeshisey apagied a deliensivas ﬂ(édeé andg)e mnct@re M%&tr@rﬁéamatﬁlB&d the

e OO RS AL S0 SR BTRS b i

waslﬁl‘iﬂgﬁhe lc8luirEwith tfettyddHei chlciifdfe'an& 'ﬂﬂ:%ﬁbﬁ‘t’h ﬁléfhaﬁcﬁqs ‘Hﬁ }ollowed by
anti body solution (50 m per wel Cell Signa

eluthm w@ma Hmtha@ohuammon@aaoéutmu él“mg@?ai )3 phmneﬂarmS liizied under

d buf f
v, 555 80 i PSRt S 0,015 B St
(CDEUPS 8guUEHH (Y, 210 €] b 52w {n@ JECHBated f ofpl o '69%763&1 2, 3.143.27

anbi ent tenperature wi Al’exaf | uor 488 T abel T ed

(m, 24Dt 374800 (m, I8, .90 (sylHDET. 1, LH) N2 ¢ Ll B, SFBBc(ﬂ,eﬁ;'[) 8 21 (d, 1H),

B N A N T

buffer. Cells were washed 3 tinmes with a m xture of
PBS and 0. 05% Tween-20. An aliquot of PBS (50 nl) was
added to each well and the plates were sealed with

bl ack plate sealers and the fluorescence signal was
detected and anal ysed. Fl uorescence dose response data
obtai ned with each conpound were anal ysed and the
degree of inhibition of Serine 473 in Akt was
expressed as an ICSO value (c) In V'troNDA—NB 468

o ~ o o, N -




10

15

20

25

30

and the cells in each well were fixed by treatnent

wth 100 Ml of a m xture of ethanol and gl acial acetic
waehw/ 0% et hanol , 5% gl aci al acetic acid andPE¥GB2005/002665

water) for 30 m nutes at arf6i ent tenperature. The

cells in each well were washed twice with PBS (100

m lhe Rdided trgﬁfb)ﬂ@m@cﬂbomylplpandm 4 givhrbofflamino)pirayadded

Af ter utes . at anpi ent tenperature,
6‘°h§9¥8§‘6@1b‘f'§e ?‘B‘Y\RIXE tlie pags! as 4 siartigg material was prepared
as fapekexl de (3% 50 ni; Sl gma, Catal ogue No. H1009) was

added to each wel | . After 10 m nutes at anbi ent

t edp@ixiunerod 2-[3H@- m;leHusonyearbomgﬂplbeﬂdlag@ymm%ﬁﬁaﬂﬁa%)pheny1]_

U i ncor, or tion was detected_ by incubation for
4,6- ‘ﬁﬁlﬂf’r"é’é’n 19 ghpgérdimethoxypyrmidinrse/lbgronic Beid (0. 085 g), caesium

fluoddt do%qyzggbg"ﬂ E“b1s@Jh‘e@ﬁph@é%ngﬁ%@?@e@@lggmlgﬁm @ﬁ‘l‘i% complex

with mmmb ¢h1a5d6 (Ovey) -2 meipoLi(PD ral) R Qtided\Biddr AU phere of
th two washes of PBS. For visualisation of
mtfofa’ﬁfb Gl reflup for d B Bowrs) [The yrsubiantreaction nfisture whoenaporated and

£ ' P 0 nd 05%
the s S5t TR HeRbdh ot R Bt st aiears sogium
bicatbbnare sdll8fon.aDled bi@enig Sallutiai tvias WRALER WBGbrifid dried over.ma esium
visual i sation of the cell nucleus, a 1:1000 dilutio

sulphsfe apskeyaperatedaTie ramuscudsaruribied e solugat elirogagidphy on silica using

ch. pl at shed in turn with

al 1@%&9% ﬁgeqaag%ﬁ? ethg%g ia? eﬁ’lle)\%\/\gﬁelarﬁd%&h‘{sd’ apg wel |
2-[3-6nart- b@topy@tm_ywe@ld@mlymﬂsb Fa!nﬁﬁo 1]-6:&hfogo-2 I Ay
scan to assess total cel er an er of BrduU

4-(2.4démethoeypysinidin-Fyl) Dyr@mdm:a@ acsokid (0. @ébghmamctmm (CDCls)

Las RORERS kDo EOTBOYDG VB 20AL 1P A I o 4

3H), @X9I(e,3T8K729 (an 6
. Xené&(_ggﬂa}:JI Grcgwt }Dggggﬁhrﬁ?g fffglsf iﬁ%asugegﬁf (gl flq §.24 (d,

1H), §29c<o9dtuntd).t o inhibit the growth of MDA- MB-468 hurran
breast adenocarcinoma cells grown as a tunour in
athym c nude mce (Alderley Park nu/nu strain). A

Exampled of about 5 x 106 MDA-MB-468 cells in matrigel
(%eckton Di cki nson Cat al ogue No. 40234) are injected

2-(5- hxcbmymﬁmlﬁiryanyla}GtmerpImlmom-ahfnpeﬁdﬁash test nouse
nd .t he rgsu bant t.ymours are allowed to grow for

ylcarﬁ%ﬂf’mﬂ €sjze is nmeasured twice weekly
usg
ol SRR € @“’3"6}2 SEEL SR M I it o
4-[3- (amrztbmwmbngpqupameﬁ-yammqum@bhenggLmts ﬁ)‘t‘lﬁ&ﬁ%ﬂ -2-yD)-
st _compounds_are prepared as

-mowﬁpnﬁn%mf@amg&% eh 8l gu ?thanP%%@ﬂbﬂi@rtb%t@éCWhmmmeaws stirred at
d d bout 28 d
ombi QRIS r SO FnE it e PaPSlebBellio B hough e
4-[3- (ﬂIftartrmw@dyogibOﬂjflpnpéﬁdlﬁI}yle&b@ﬁylhﬂﬁﬁm‘}ﬂﬁﬁ?ﬂ@d@ 18fdréRenethylfuran-
rmula. |l vary wwth structural change as expécted, ny
2-yD- S%@Pavhwnw@lye Wbé?élé’%@é@e%yfﬂb@mfwhcmnuoﬁlcaﬁm Fomixtuze of the
materlazl S%Mtaﬁl%d dfﬁ%ﬁ?o%&fc a%l f§ ﬁeang g’l{:xges(ﬁ‘@ n&rsa lgi)(wass stirred

one or re

at ambléi)lt & el(ad.)re for 1Tigs ﬁ@bhe hb@é@td/m% ) T
hurmnmgl 3K in the rgnge rlfor exanpl e ' Ohmﬂ-LQés W‘J’&“rewas

evapoyaded al(cbt)he resp@o)varsrpaﬂﬁ.@np@ hefaveeti met}@k@mrpﬂlkmcﬁ aihd wabedd. The

B SHET HSTT e Ere
(d=0.88)200 eﬂ@édféﬂ way meﬁ@lerﬁ&ﬁ[ﬂ?id@ ThB SrdMid Xudld %ve‘fé)&mfwﬂ?d dried

di scl osed within EXanple 1 possesses actiVvit

(a) with an 1C50 versus p i 10a Type la hunan Pl 3K of
approximately 10 mM and in Test (b) with an I C50 of
approximately 50 mM the pyrimdine conpound di scl osed
wi thin Exanple 2 possesses activity in Test (a) with
an | C5 of approximately 12 nM and in Test (b) with an
IC50 of apprOX| rrately 28 mvl the pyrim d| ne conpound
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as tablets, |ozenges, hard or soft capsul es, aqueous
or oily suspensions, enul sions, dispersible powders or
wanretsiosdas syrups or elixirs), for topical usePCTmIB2005/002665

exanpl e as creans, ointnent8, gels, or aqueous or oily

sol utions or suspensions), for admnistration by
over Mf@lesitirosuliHaty amekaapbteds The rdsidieywai puidied by SEIRT usihg a

a liquid aerosol), for adm nistration by insufflation
Wategs oXteésaa Rfsparagiye aevrera@émyam aplugeyy (ﬁamgm) siliga, 19 .mm diameter,
100 B&RH R ﬁ{) ?llsnlgca&lghﬁﬁé}? lgf?r flé{;t%feﬁte ? XPA‘P con%algln%tl% aqueous

aqueoys ’or y SO
amndAREH hadReide. (AE08B R RAH atanaalle 83 elusit! mﬁaﬁﬁés&huéj&ﬁbﬁgd the title

or as a suppository for rectal dosing). The
compommabsi oBALA e SR Sphetiums (RROBD ot AR, 5D, 1.64-175 (m,

2o h Bl TRedte R Sy 2B e THE P8 me 152 07 o, 1,

3. 17T319§(m0mpa833t(k021§) 6r3t8f(ﬂdﬁ@|> 65 (OraD, ’?'&S(&'HM{)C‘?%Q{ 1H), 7.6 (d,

for exanple, one or nore col ouring, sweet

lH)ﬂ 6 6l HpgB. b €, dH) yivlasscSpeatiram 64, The armunt of
di t that
ox b A e B '@P%@ﬁﬂg Socabriaimoptens ©
2- (S%ﬁﬁﬁﬁﬁéﬁ blﬁll)\léﬁﬁ{orgﬁ‘(ﬂ% Y19 ROk el 36 2 RQ%En r_gtlhﬁféhﬁfjw?sg%e%ared as

t he partlcular route of “adm ni stration. For exanp
follower:rrul ati on i ntended for oral adm nistration to humans

of ABTS e Stiepisim g s ptophostbgrcrsi 034

BRI g e .

carbomate (B3¢ gf ;rmlm ,2ddiiethbx yethaab (60 mH 8y easticred tand ieased @i‘90°01‘f for
the total conposition. The size of the dose for

30 mipesped 0 & Grforplf%ww geqer an gimesphers obnitepgenniBeFRgulsgnt reaction
I
o SEDHR b B0kl B GBI b ey caion

and washedfwitth@etglene bhl@hd@ €10 Nt Thsg WarehnDobtgined 2,6-dichloro-
adm ni stration, according to well known princi pI es of

4- (3W&I&Eﬁﬂ)PWd§'ier{é 1) cwhigh viag ugsd wiikout durher §h¢ra¢temsatlon

be et of 2R BRBRA S GaBREEERebnk (@ BB R 177 0
and DXBARS ful) wad@iirled dt @dB@nf@hit@rdead YoEh@ls. The §cﬁ6ﬁit\6@§ evaporated

g@ven if required in divided doses. |In general, |ower
and e sesidugi Was ieesusnenided gﬂtléetémlenm@ﬂoadq; aFherresyltant sadighweasi collected by
r._intrav

flltraglgﬁ]laﬁ &4 Flée;r h uﬁh afgl%rag %ﬁl%u t c?“ﬁ%etﬁygﬁ@e hl?%(f Oﬂgﬁ%}vgs thfs obtained
2- chI&éK%b@Mﬁndml(BQn@&tﬂﬁény}%}&%dl\ﬁb b.262 ?ﬁwﬁichxvéa%se@ﬁzﬁhout further

Simlarly, for admnistration by inhalation dose in

punﬁlcraélonaﬁg@mpﬂ@@ @ 2ngflthe matenig) was ptmf@@ byokgnibottgmatography on

sitci riflep BigromyREb ol se P sradiduten PO i L aTS n methylene
chloHi 4s JRSARES glfvﬁipﬁﬁfﬂé\dl hlchﬁﬁ’&ﬁ%%@%4 %@—nﬁﬁ)&)‘henﬁ)p@nﬁu&fne as a

a conmpound 0O his i nvention stated 't 1s

solidk@ddr g IAMERPEpeotmay iBBISad) 8178 (d.88H)o 7 56 (m U )ge8d i, $Hn\8.37
e he effects of nmediating proliferation
(dlg$ %&i@gﬁkﬁﬂﬁg%ihgﬁ)cells medi ating anglogenlc events
an@\h Rl ?éhcﬁ&? @’p"iévleﬂetr ealBq4b %Bﬂaﬂ‘f't}]e e nl]fhgé S ERBro-

cancer cel ave ound t hat i ne
-mcdpholum4 {[iamtmi)htﬂ}é)ppnﬁmﬂandz Stamentsichloride slitggisate (ﬂt%g)twas added to a

t unour, a h it is believed is obtain
Stlﬂ%fwsw of Arinig rpr%woa%ho AR4dP %?@eayl)m@nél@s(é 2 gm@thyl
acetag‘ g%ﬁ% %@%&l@ergs;uhtaﬁfmg}%? %&éalrs guﬁ%(% LIk Eﬁpdé %r ’3t g] Flours The

transduction steps which lead to the prollferatlon and
survival of tumour cells and the invasiveness and
mgratory ability of netastasising tunour cells.
Accordingly, the derivatives of the present invention
are of value as anti-tunour agents, in particular as
selectlve |nh|b|tors of the prollferatlon survival,

o o o -

o, . o
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animal in need of such treatnment. As stated
her ei nbefore, inhibitors of PDK enzynmes shoul d be of
woOhercapsusi c val ue for treatment of, for exanpPeT/GB2005/002665
cancer of the breast, col or88ctum |ung (i ncluding
smal | cell lungcancer, non-small cell |ung cancer and
reachipn mi kiuceaw zedlcewedda coel gndaqdequs agtnadréum dydroxi dex@a20.88; 60 ml) was
%{ he Dbil e duct (i)one bl adder, ~head and neck,
add nixfyrg gas stibred Vigoruslyipna) inuges after sdi@tha gihyl acetate layer
was Ql\é%{ &?n’?ﬁ@%%o?lﬁ l%bﬂfentt Wil & oxjag?ﬁ gh ?he Ilégla{léj Was &%f" ecf(by column

'eukaem as

chrdnyamg”rqﬁty ¢h dikekagny @& ipdlebdinglp @oﬁb Efdicht HN@%QG 80%&thyl acetate in
| eukaema (CM.)], multiple nyel oma and | ynphonas.

metmd%r@r@ﬂmietaé ehientyr Theae was gws obinedde(3-anriaaphenyDt hrellero-

oy 5 8o PO S RSk GRS s 52 .

2H) 8. m(ﬂr Ug), t7huer @ offH), aaéqﬁfn}gevi ohemeinpefare fioy Mh%@saéctﬁm
ﬁ? i cament in a warm bl ooded ani nal such ‘as ‘nman.
M+Hc29-di ng to a further aspect of the invention, there

d f |
or DHsAHePRRu SRR, .0 BEwaTiddile Lo oo o ©
N-(roi-DutbxyearbhiBlpiieridae-3ledrboadicheidi aed)os. g-aﬁbeﬁﬁcﬁnéibl 1-yl)-

the production of an antiproliferative e
1,1 W‘?ﬁ@%‘@d@l@nm hedaflygrsiphesphatr(2.0A@) endiDMA (20 anl) and the mixture

was i B s Eriosdhtedon S IR Y o CrATIRORKEY P AIPED |
-m@iﬁ)h@lﬂﬂﬁb@ﬁﬂ%ﬁé‘(lf g 2} {V‘fis §d‘d‘eﬁ Rha BleSresdioh: #m?(ﬁir? Ha§ sifred at ambient

pro-drug thereo defined hereinb or use In
tempeaatwieldbnd Uel@tsaWhMluBmWaasvaparatabamnharmldue madwbed onto

n.the cont agi f sol
revepiplirse gl S bR B oM H6 XS M (L) g aleweato st for
5 mlhﬁ‘fé? nThé)EbluﬁJH e ehﬁe(pfnﬁ}/a{lﬂl%tﬁ 5‘?0 lﬁﬁxﬁfre Bt Hl%fﬂyigng \cRforide and
derivative of the Fornu

methahalk MBeewacths gbtaned Ht{aia[]@(zsﬂlmuomdirbaﬁ}d)pipeﬂﬂim drug

j lczgﬂa F a]s deii’ necigll her ei nbefore for the gr oducti on of

3-ylegrpopytantipolghenybi-Zchinso érme@bo {pppyrigpiding 60-62 g MR Snectrum:

h f
(COEHS R43s SR LALESL (9.0 8191 En 108 5108 8L 1b] B140
1H),3yY1i-3i26i(me 1 HE 1314323 .84 €mp1 1 1)) 6.7He) 1HI, &.19,(s,0rH)27.33 (t, 1H), 7.62-7.68
ﬁ%gr nmaceuticall y-acceptable salt, solvate or pro drug
(m, $Hhe Bddi(s. 11D dbeicalinmwaeiubsequenty ¢luted vettne AMF methanalicmmonia
r of._an

soluffor FHFORRhul 858 2o REARho AN Hinding e
3- ylmymmenﬁmmddrmg ab @ sélid (0. 30ey; NMRtSﬂ)E@mﬁﬁ (dpnel ?) 1.69-1.82

of the_invention there is provided the use o

(m, %?ﬁﬁtﬁ Ke(ng Dy 325 v3e3 lofm.t 1D, -'rkéi?ﬁma(m, 1189, @75 (s, 1H), 736 (t, 1H),
| d
764 AT (A S3br V13T BDER G BOHD. 2%, e hanut Actur e o
a Aedixaaeens- W(te#%tdx@cz&b&&%ﬂ)ﬁﬂ@n@ﬁﬁ@@l@fﬁdﬁ? anﬁH&]Bhéh%/l}

nan as an anti -1 nvasl ve a%ent in the contai hnen
-chlaﬁuﬁomorph@amﬁmmbne g9 eH tfgmﬂfuram@eélmonmcxdr(onzsg)x 0

sy G SRR S P e
1:1 c@ﬂl'plexﬂﬁlﬂi mERRE ¢BlogE es.b41 %‘) andREMaRbIQS 9’\2&%5‘ gfﬁ%d in a sealed

such as nman, in need of such treatnent which
glassgulbpe wridst en atitrgmphﬁrs af vitcegémarid zeatedftd é@@‘i@/ﬁ)ralﬁnmmtltes:f The reaction

d|n derivative of the Formula,l, or
mixt s BUBMPE oy obln lombSdate. Theistine S Sypporaied gnd the
resid h
R apL P D S P ipe FREASREN DA iures of
is provided a nethod for producing an anti-invasive
effect by the contai nnent and/or treatnent of solid
tunmour di sease in a warm bl ooded ani mal, such as man
in need of such treatnment which conprises
adm nistering to said aninmal an effective anount of a
pyr|n1d|ne derlvatlve of the Fornula I, or a

. T o N R L__..__I I o
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i nhibition of PBK enzynes (such as the Cass la

enzynes and/or the Class Ib PDK enzyne) that are
wonvwloesdsi n t he signal transduction steps whi eaTiGB2005/002665

to the proliferation, survisal, invasiveness and

mgratory ability of tunmour cells. According to a

methylédd wilod®adnd meetBdnol b Su@spdhbreafastthes ouixaed i on there
is provided the use of a pyrimdine derivative of the

4-[3edrramittataxycyborylpiperi dinceyicibanylgminodmsnli2e(Ssfarmylfuran-2-yl)-
6-mB RSP P i SEH @ P Rt " '

prevention or treatment of those tunmours which are

sensitive to inhibition of PDK enzynes (such as the
Examiplé8 1a enzynmes and/or the Cass Ib PDK enzyne) that

re involyed. in £h i gna ransgucti Qn, st eps whi ch
4+ PR pral o Gt pho b asbertilpa: | eness. and
Icafbéiivdhinorieh i hdviRidipemour cells. According to a
ycafurty;ler fgl:éusr"c)aﬁ%}lﬁé hlflg aspect of the invention there

i s Usingvindbogons petdtidesfto thash despribed it Examjele 4 r eat nent
whi,gh are sensitjve _ to .inhjbitiaon

of those tunpurs whi of
2-[3pdytert gg@%@@m&% inaylegrierylagingipheridd-4oSdrepylfyran-2-y))-

. . V | a a R R

o BB RHnE VAt Tl 05 AR A0 B3 e
(DMVE0dsi sy 61D:CO3 D S 19506 &m e, BI6d AT Dy, HHD), Ri88Y3.@(m]f 208137 (d, 2H),

cells which ¢ rises_admnistering to said animl_an
37548 15D 98 G- Sb1 AEDy S OMHiLR: Bes () 4Py & 1EnG.87-7.92 (m,

I cept.i |- alt,

1H) S d?g\jg'tlg dc?lr’ 1%?’0%?5?3&%& ’f‘,%%&gﬁeﬁ?hbef ore.

Ac The @B 1trerrdufoxytdibonydgiperidin ot yltdBonylaginbo)phenyiner e

is provided a pyrimdine derivative of the Fornmula I,
4-(SdprmyliEa-dadebrmasphalinopydaishingonsed g8 p starting matedaloyas prepared as
folldW<Q: drug thereof, as defined hereinbefore for use in

providing a PDK enzyne inhibitory effect (such as a

QO asgl aalRBbuepaystRraito Hoas GedclibEW B ldéﬂ?ar‘k:i BpIPbt BE Yortion of

0

effect). According to a further feature of i's aspect
Examgplerdbag ig gerncined witeihe prepapationiof sidrtingamatsdalef a

i.m. gl derivati f t F l.a .l
2- (LR Bl esbons P hiaee g fan b oeeri M Bphed P chiomour ug
6-mbiPBRSIERIpyriARdifle Wad RAclee WethMRESrRIyBul-1-IBofRNMRE t Ph&e Yfas thus
a medi canment for use in providing a P enzyme

obtaingf 2HBt (@ rigrrdiufaxycarbenydpiperidin-4cylaarbonydarRiDi) pherylirg - (G rformylfuran-
ass | h. PDK.enzynme inhibitory effect). cording to.a
231 Ao g NAE BrE S DRE IR Hahet LrERC i
a method for providing a PDK enzyme inhibitory effect
(such as a Class la PDK enzynme or Class Ib PDK enzyne
Exampld ®i t ory effect) which conprises administering an
fective upt = of rimdi pne derivative of the
2-(fpopgimidpzolhy -ﬁpwari%@éwf?&gwr Rdpt abl e sal t,
leasSynNdiBi B Heidiher eof , as defined herei nbefore.
ycaAsnta?lggbRer)g? be?lore, certain conpounds of the
pr Asmixiture AvEEAEN-@erz-tposyeabosyl jpdpeaidin-atyl gartieiytagtino]phenyl } -
tency agai nst, Cl ass |a PDK enzymes than asgai nst the

0 .
2-chlerabaneph PYHEYHae &ol%ghﬁr@%%éwa@aeé@tldﬁ tfieraberelan-
i 1 VECE. i i r .
251 fe0A5E 1 MG LSOUL Y, LMATLARCK IR Em0) (o).
saturped 2668cous Yblution 6hfodpah endynag . 131 g)Cndsis4-trxBI(18 ml) was placed
enzynmes that they may be used in an anmount sufficient

in a gegled ghasp Fqbe@négr§¥u aimpgpherspiyvisagepang deataed o Fatsinggnicrowave
2 L Vit [ . PDK .
rdidioh S\ ARN HeSAL 03, ) 8581k BB YR oot

tyrosi ne kinase or Src non-receptor tyrosine kinase
enzymes. Such conpounds are likely to be useful for
the selective inhibition of dass la PDK enzynes and
are likely to be useful for the effective treatnent
of, for exanple Class la PDK enzynme driven tunours.
According to this aspect of the invention there is

o o " — o
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ki nase enzynes. In particular, some of the conpounds
according to the invention are nore potent against
wahkes®0sEs PDK enzynes than agai nst ot her ki naseeT&B2is5/002665
as receptor or non receptor9tyrosi ne ki nases or
serine/threoni ne ki nases. For exanple a selective
The@hianse has PRpoened mel the kshlueavasaasgendedia 4 10:1 hexture of methylene

invention is at least 5 tines nore potent, preferably
chlogide g srethpnoh Th THEEMAPRESQhEtaEYas %a@e@)frewatgamcanatenal and

evaﬂo??tl%& %H(? F]ets{l%% r&?c[ut agﬁ)% rlrfIEd %g%bﬂﬁ}n C(Hr&%%m%rgapﬁ% on silica using an

an a Seés. Accor

1ncréa$frtgﬂ13epolﬁﬁgihdﬂéﬂt SHf0% Be5%H@RAHod th fnb&FyEenk ShIREAY helile®. There was
imdine derivative of the Fornula |, or a

thusg md:%{:% @aannyomwafﬁ EV-<tert-butexyioarhoaybpipgridingr ug,

BN L8 et e it T b s

M+HITE14. 20 cell Iung cancer, non-small cell lung cancer

and bronchi oal veol ar cancer) and prostate. According
t o famixfprerefra fosdonutOel 43f2) toffithe matprialt soibtaiheel, inferieyl torthnformate

0.7 37 it 4 ToBEGE RN AR L DS oD Sk EipionB0 46 B for 45 minutes.
The $&HcHah thiPurdwes Bkl thR&IHRS terﬁp%rﬁﬁf‘e' %ﬁldb%a%bﬁ@%l@ (f—'ml) was

for use in the treatnment of cancer of the bile duct
adddslomd thdyteadidier midtegdvasstirme akamlbusnlrtelylpeﬂatwe fqr 30 minutes. The

._gastrointesti ti e, Qe a [, 25
HHX%&?S%WP%%?PO%M afql‘é%l?éﬁas a@ﬁ‘sz tB tsiddup dad thi mXturewes evaporated.
The Yééhd{r% walhridled *b?%ﬁ?r{ﬂ @rﬁo&a rrgiagﬂy B si g&uaﬁg ¥ 10:1 mixture of

mul ti pl e nyel oma and | ynpho Accor di ng urt
meth}é%ttetm&)mie anblinsetepband smfosetcjmenﬂlmmem’craasmgllqumr iggadient of 1% to

L0%p el mitpsia (Db EEHe 155 %i%éea?f'mﬁ Ghug iz the e

com?&!ld@atsea f%nrtb@ﬁrlgs&q%gg@;%g%%é s )994E@1f5% (ﬂ?%ﬁ £63-1.74 (m,

n the manufactu r use i n
2H)t .2h2102r(, dH)cﬁhﬁmS:érﬁSan 2Hg, 208 aatH), 2L9ﬂ ®99Q1tnulTH) I3um3 19 (m, 1H),
(Including small cell |ung cancer

375 hBe 00, S T a R HDodET ol R4 el 2 (@, 10, 76 (@, 1Y 792 (@,
1) P 92K BkRnl 6R) :rzgz 000, . 14“{* 1’@ &fl S0l OMats!‘SEec%%&e WrEr 484.
py F[hHBGXHWeS Sle¢ttanadthy,38- dldi@bdﬁ@[mll-@l)benz@ﬁe-liz d1am1ne used as a
phar rraceutl cally- acce tabl e salt, solvate or pro drug

Staﬂ{%é?@%‘fl veas raRiFarecas fAlows nbef ore in the manufacture of
a mdg@g%% deQlanf3 2 o diiEn HESANIEM BiGRAGEL: Clerd 01, 2,

bone, nec

317-B2X€lr55 gpgidr 2N afiests Madrodhl &sdiid mw@ﬁm@m Meated to 90°C for
pancreas, skin, testes, thyroid, uterus, cervix and

15 mjptos, Thavgaesion raixike wag svariored, drhfgrem@ue wag spended in 1 4 dioxane

I and._ | h
o g S ROOEE R B 0 o A kol .56

was Bddedi ded réactiBh hﬁﬂtu‘f&\ﬁ/ai diRRediang heABE & 80°C P20 RIif@SL. . The mixture
colorectum lung (including small cell |ung cancer,

was eraposated- | Theet wa thug oblaimed 2-itid-3¢deh fitetzdmetbylat, 3,2-dioxaborolan-

2R SoRi R By PO R T AT DT b Rira el as-7.9

(m, BYY7A7skerrpng an effective amount of a pyrimdine
deri vative of the Formul a I, or a

phératvhltmtqf @glortjons(d cleptod itheemstetial sosubitaingds 167 mlladidmuen charcoal
th s, defined hereinbefore, According to a
cately 0 e and Bt aﬁl%ﬁﬂﬁﬁ@&fﬁ%\w Siechidrrarmogherpegsure of
hydrbSenPin@ \Hesied G0t 1504 Qf THERA Hik bl fi
y dgeclz1 " bgne bl adder, ead ee% neck, %gn%ggffﬂt%{é\?eap?h% filtrate was
gastr0|ntest|nal tlssue oesophagus, ovary, pancreas,
skin, testes, thyroid, uterus, cervix and vulva, and
of | eukaem as (including ALL and CM.), mnultiple
nmyel ona and | ynphonas in a warm bl ooded ani mal such as
man that is in need of such treatnent which conprises
adn1n|ster|ng an effectlve armount of a pyrimdine

e o " —




vinca al kaloids like vincristine, vinblastine,
vi ndesi ne and vi norel bine and taxoids |ike taxol and
woanwioessay; and t opoi sonerase inhibitors (for egamgH2805/002665

epi podophyl | ot oxi ns |i ke etWposi de and teni posi de,

anmsacrine, topotecan and canptothecin); (ii)
evamyritedt Ehe rsaige mas patified B celoinnedsdmaggmashy d0siliexadiid g
. tanoxifen, fulvestrant, torem fene, ral oxifene,
increpsiiehypelangadignt ofdldh g ek ancthanal inmethyisae shipride as eluent. There was

i gal j Luf ani il ' . .
s RIRL B 833 1 Al VORI 208 v as a sl
(0.42 gNNMIRSS ek time X B17Eh, €1 28D SEB Bt TH), 666800 ng,iavﬁ{ﬂj 1H).

0

buserelin), progestogens (for exanple negestr
acetate), aromatase inhibitors (for exanple as
anastrozole, |etrozole, vorazole and exenestane) and

i nhibitors of 5a-reductase such as finasteride; (iii)
anti-invasion agents (for exanple c-Src kinase famly
inhibitors Iike 4-(6-chloro-

2, 3- net hyl enedi oxyani | i no) - 7-[ 2- (4- net hyl pi perazin-1|-y
| ) et hoxy] - 5-t et rahydropyran- 4-yl oxyqyui nazol i ne
(AZDO530; International Patent Application WO

01/ 94341) and

i V- (2-chl oro-6-net hyl phenyl ) -2-{6-[4-(2-hydroxyethyl)p
i perazin-1-yl]-2-methyl pyrim din-

4-yl am no}t hi azol e-5- car boxam de (dasati ni b;

BMS- 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 inhibitors also include, for exanple,
tyrosi ne kinase inhibitors, for exanple inhibitors of
the epidernmal growth factor famly (for exanple EGFR
famly tyrosine kinase inhibitors such as N (3-chloro-
4-f | uorophenyl ) - 7- met hoxy- 6- ( 3- nor phol i nopr opoxy) qui na
zolin-4-amne (gefitinib, ZD1839),

- (3-et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) qui nazol i n-
4-amne (erlotinib, OSI-774) and

6-acryl am do- N- ( 3-chl or o- 4-f | uor ophenyl ) - 7- ( 3- nor phol
nopr opoxy) qui nazol i n-4-am ne (Cl 1033) and erbB2
tyrosi ne kinase inhibitors such as |apatinib),

i nhibitors of the hepatocyte growmh factor famly,

i nhibitors of the platelet-derived growh factor
famly such as imatinib, inhibitors of
serine/threoni ne ki nases (for exanple Ras/ Raf
signalling inhibitors such as farnesyl transferase
inhibitors, for exanple sorafenib (BAY 43-9006)) and
inhibitors of cell signalling through MEK, AKT and/or
Pl 3K ki nases; (v) antiangi ogeni c agents such as those
whi ch inhibit the effects of vascul ar endothelia
grom h factor, [for exanple the anti-vascul ar

endot helial cell growth factor antibodybevaci zumab
(Avastin(tm) and VEG- receptor tyrosine kinase

i nhi bitors such as 4-(4-brono-
2-fluoroanilino)-6-nethoxy-7-(Il-nmethyl pi peridin-4-ylnme
t hoxy) qui nazol i ne (ZD6474; Exanple 2 within WO

01/ 32651),

4- (4-fluoro-2-net hyl i ndol - 5-yl oxy) - 6- net hoxy-
7-(3-pyrrolidin-I-yl propoxy)qui nazol i ne (AZD2171;
Exanpl e 240 within WO 00/47212), vatalanib (PTK787; WO
98/ 35985) and SU 1248 (sunitinib; WO 01/60814), and
conpounds that work by other nechanisns (for exanple
linom de, inhibitors of integrin avb3 function and

I T L T . T e N T I e I T s
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and approaches using anti-idiotypic antibodies. Such
conjoint treatnent nay be achi eved by way of the
weimslosmeous, sequential or separate dosi ng oPCTiEB2005/002665

i ndi vi dual conponents of t@ treatnent. Such

conbi nati on products enpl oy the conpounds of this
CLAIMSNtion within the dosage range descri bed

erei nbefore and the other pharmaceutically-active
agent within its approved dosage range. According to

L UM SSRGS AREE R Per e 1 provi ded a

ct conprising a pyrimdine
der|vat|ve of the fo mul a I as def i ned herei nbefore
and an addi ti onal t|-tu gent as defined
her ei nbefore for t onj o |nt ﬁreatnent of cancer.
Al t hough the conpo of the Fornmula | are primarily
of val ue as therapeutji c agents for use in warm bl ooded
ani mal s (|nclud|ng they are al so useful whenever

it is requiredto G hi bry odhe effects of PDK enzynes.
Thus, they are usgful ag pharnacol ogi cal standards for
use in the dgzekggngnt df new bi pkodi'catr Q%sts and in
the search.f 8 Fhaset agkcal agents. The
invention W11 now be ill uf ed in the foll ow ng
Exanpl es i n which, general (1) operations wey e
carried out at ambient tenperat dreR4j). e. in the range
17 to 25C and under an at nosphere of an i nert gas such
as, nitrogen or argon unless otherwi se stated; (ii)
reactlons conduct ed under m crowave radlatlon wer e

r(%1 § BBetetairyl Eréup bt ShrionAlBsiS 2, R skMéithénks, hich may be the
either the normal or high setting, whi ch i nst runent
samnakélﬁem sctectadtf@npbzﬂangetrﬁb@tﬁemtbyla@tjangt1St>¢1v@no nitro, hydroxy,

mex et A R T P T e, A CRr T2 ke

2- SCE@kﬁBIP r(t%cqﬁlké;@;a‘(%@yﬁk&@%ﬁyoti @@ﬁ@k}*ﬁylok?' (1-6@¥RKlthio,

r omat ogr ap LC) and/ or anal ytical high preéssure

(- 6cpa41qy1w1pmnyin(at @)a&mwlphqmmn 6C[)@kylaan10|, dn[(t+6@aslkynamno

a-eEhsKuoncaa e kAo M e iR BB er

(2-6@MIN AL $2- G@%Eﬁioymxwﬁg@)taﬁmnmmn%f) Sol%il?g}kgfjs wer e

carried out after "renpval r €si dua
2- 6C)d1kam>tylannno é@@ﬂ)alkenaylmmmﬂé(b-éﬂ)alleyi (B+aC)bkkenaytl@anino,

a-6F ik s Laagng V-1 BE st R A B o D o Braido,
N’ N‘-Qﬁ?ﬁle@frl)él e)i]%?éi&d A1 BBk 1&’8&1%%‘?\! ddl [gvﬁéﬁﬂﬁf]gene&m

action product s require ral
N,NtNets{( eﬂﬂ)ulkyﬂumfdctme146®a1py1adpMm03di,tI\hé1 [Fbvoaalkyllsulphamoyl,
were confir nucl ear nmgnetic resonance
(1-6Gprdlcanesytalaeny E? ralaql Ned frrbrybst 6€}aé1etlﬁwéwl(ams or from a group
data were obtained using a Waters ZNMD or
Ofﬂ%2§&&h§ZQ LC/ mass spectroneter acquiring both positive
and negative ion data, gen&y’al¥’y, only ions relating
to the parent structure are reported; prot

whetae i Gt st bond i 1 66leqies EomGST S S NREDHED: BHEOR" S CONGRY),
N(R§%ﬂd‘ %{(ﬁ%%dﬁ&?),f RERR Sﬁéﬁagﬁ?é?t?@gggze mﬁ‘}‘e%&{ NR)CR),, wherein

perating at a

R i§ Rydrosnng (B—Bbj}aﬂk%rlaﬁﬂdmélswea@leﬁ%mﬁ@l (3,8@91:%@@1 d,
doublet; t, tri uart et mul tip
(3-86)ayakpalkyl-( ?Clﬂﬂ‘l{}é,s@ @%mcg@albwb r(&n8§é03<§:bwti@uwd@ 6C)alky1 heteroaryl,

A T

(1-30apasididxy shdttyenpur i fied but their str uct ur es and
purity weré assessed by TLC, analytical HPLC,

infra-red (IR) and/or NWR anal ysis; (ix) unless

ot herwi se stated, column chromatography (by the flash
procedure) and medi um pressure |iquid chromatography
(MPLC) were perfornmed on Merck Kieselgel silica (Art.
9385) (x) preparatlve HPLC was perforned on C18

“AZ 2

whe:
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DMA N, N-di nmet hyl acet am deExanple 1

4- (5- hydr oxynet hyl t hi en- 2-yl) - 6- nor phol i no- 2- ( 3- pi peri
wdizoedosis car bonyl am nophenyl ) pyri m di ne A m XPATA&B2005/002665

2-[3-(I-t 93

rt - but oxycar bonyl pi peri di n-4-yl car bonyl am no) phenyl ]-

4- el eherdin Ay @HQCI—E oPYH; mralipneithif aGaBstivent on (% optionally bears on

dr oxynet hyl t hi en-2-yl boronic acid (0.021 g
eac}b%g}; 296 dﬁj@r@p @rgdrgyore falogeno or (1-8C)alkyl substituents and/or a

' hi no)f di | |
I e T R e e
(1-6api1Ra0n (1 GZ)diﬂthW%l%U)ﬂkﬁdul@Hﬂyh @nse@blkﬁslﬂ&%yyS(m@:)alkylmmno
m crowave radi ation for m nut es under an at nDSp ere

dl-[@f“ﬁ)iﬁﬂ%’ﬂg@mq fl- éC@é@XédarQD@)dsNt(lH@éJ)alkwéalbé@gylt ant

NN SRR ol B AR CrB Lo ippytamine,

N-(1oscgmnm (S BCHIkHdYHRERS V- %ﬂ6€¥a@ﬁy1{ﬁ%ﬁil‘)e§ﬁ %%@%Eﬁﬁfe?doa”d
evaporated. The Fesidue was purified by col um

NN fdldﬁhﬁ@@lla@}myeldm NN dieH(1efg7)allcyHnreidoc Ned'sV mygl-{(1 6] alkyl Jureido,

N—(l%@g:lh s uﬁ'@pg) Nfsq% nge é@%y&lhhl%&anlﬁéy y e@&}aﬁcanesullﬁ-x%ng}lannno and
N-(L- @@}aﬂesarsé%@mn@mﬁm@mmﬁoy&%&grgyé@mpé R0 -] -

(5- hydr oxynet hyl t hi én 3 morphol 1 nopyri1 m di ne
as a gum Trifluoroacetic aéidqsz m) was added to the

wheffih Koy s SRR or S SeRealiom (aetd, S NeR) GPeCREDRY, CoNRY,
N(Ré)‘(l@ ‘N(@lﬁf@bﬁﬂ@) I N(RS), WR)9BS, @éﬁﬁ .0, SQR% H?&@FK% %), wherein

ters ' Xterra' preparatlve reve se sSe CO

R® lmmrogm ai(1i8C€ a1kl 9amh Hisanmyl a}y1 (1:60)aliyl, | @rsh)bycloskylg
-85 sﬁeéw?—?%%@ﬁaﬁfyii@%&#@%ﬁ%@u&@%&é&c&%ﬁ%ﬂé%wkyl heteroaryl,

dhé [ ere was thus
et eﬁ%&)ai (%@alﬁgl héteto n‘%é%%é Sﬁ’g@?) éﬁ’?’o 015 g): NVR
Spend Wlhmren( Wﬁ@ 8C)5:§elibalﬁ§1 (mc&iyl):],oaﬁceﬁ)ﬂ Klederoaﬂyﬂ or heterocyclyl

grouppwthn(? a fng(tguenp p{} Q ppuo a{_?,y lqep.})s 1 2. ogB-pug‘gltqu“ts gfh}ch gayhe the same
or djl%&lt—?l{llt Z%g:cér[ﬁ%ngﬁztlgé«ﬁo trl]fRIOQc)]métﬁyl !:)@10 %3%%9& ; Brlr"n%o carboxy,

carbb@bik bmcwypacmmy,l (ma@)alkenyl &w)aﬂcryhgalnw eqQ)anexghenyl |

- 4-chl oro- 6- nor pho mogyrlm dine used as a starting

(2- 6%&“@%%/%56 rbyaylewy.45-6Calkpio; (- )nikylselpbinyhni di ne

YIS B D, TSR THGE  Ghr

(2-6Chk Aioxt, (2- ecm&nsylbky N(M@%kﬂé‘arﬁirﬁ@ﬁpﬁw-ﬁl @i-6C)alkyl]carbamoyl,
nitrogen at anbient tenperature for 30 m nutes.

- Gﬁa&mvlamm% AatledCrikyb ( F)a&h@oa}:memo dY-6hafCdkydureido3

V-, PR S ot W AR Rt co R reicour

NNVWStrﬁ[@m)@Ikﬂq’urefHBeNf@%Cgb.'l‘kylé@@hbﬁl@ﬁt FN-W-f - dt?ﬁlk‘ﬁﬁhﬁﬁhamoyl
é and the insol ubl'e material was renpve
(1-6 )alkanasulﬁmnyranem ad N dﬁéqbdkyla@rﬁﬁ)fallﬁdew@hphﬂamnda or from a group
fth\%get Ilﬁ acid. The precipitated solid was coll ected and
2w th water. The resultant solid was triturated
under hot ethanol. The insoigdbge material was
col | ect ed byfiltration, washed with ethanol and dried
wheteindS? iseaditesthborfherieselested from @ braNRY, ﬁhdrrgmirR)xmy hydrogen or

1- 8@8@@{1?@#@“%@}’{1&8 g%%q;@ @%ggal{?ﬂ mgpto-(1-6C)aliy,
(1- 6%a>%%u?é4§d)gk EAI@%F dj%l tr op eny%l Dy (%‘Fidkyl%ﬂlgo -(1-6C)allyl,

H) -one (5 Q) and phosphorus oxychloride (100 m) was
stirred and heated to 1050C under an at nosphere of
nitrogen for 3 hours. The resultant reaction m xture
was evaporated, toluene (50 nl) was added and the

m xture was evaporated again. The residue was

di ssolved in nmethylene chloride (200 m ), an excess of
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el uent. There was thus obtained
2- (3-am nophenyl ) -4, 6-dichloropyrimdine (5.4 g); NWR
we@epewstoosars (DMSOd6) 5.4 (s, 2H), 6.76-6.81 (m PCHGB2005/002665
7 19 (t, IH), 7.48 (m |H),947.53 (t, IH, 7.88 (s,
IH). 2-(7-Azabenzotriazol -
(1-6©)alkylathjrio-3,-6C xadltyl, M(mWMMJMO (1-6C)alkyl, (2-6C)alkanoylamino-

(1-605ARY, UbCRISY haé ST ET NI 8- A-GSlelioRybido. (r6ialkyl,
VARGt (ORARN LT IR iyl ARG 00

N. Nf-dr—[(l-d(ﬂ)aﬂkyl]%ﬁfo (&Fﬁca)hlkpB@fN,lI\E‘ NOftrif[(1- BG%Iﬂyl]ureldo (1 6C)a1ky1 or
é@l nophenyl )- 4, 6-di chl oropyrimdine (5 g) wa
fronh%l PO ihe IoEmblggct i on mixture was stirred at anbi ent
tenperature for 1 hour. Theysesul tant reaction m xture
was stirred and heated to 7&C¥or 1 hour. The
whetebR &L isondifécr bofidotie Selemad abat @dC@"Hiﬁle'(Rgf Qe ERMAShydrogen or
1- SEUHfI ed by col um chromat o%@aphy on silica using ar?,

Wdaandd] i apd ayl-gréeliabio, heteromyl belsw}ét(h»ﬁC)aikm Intterocyclyl or

A0 5 L5 o e

diffefentt) seisctedTydma Wlo9ed) Bitbky, 41 BCYhIk e as a
soI id §3 6 0); E/R S gdgt)r%§ CDgzﬁfdc(@lﬁ(?Qikgk}ﬂ
Wherpin aﬂy ‘eteyocyelyd groupovithimp sgberp,tuem o8 o@ﬁm(aihy bears 1 or 2

2 4.14 (d, 2 7.19 , 2H),
0X0 !}It_%&)x%) Sggﬁt hent m26 l(_l)s | H) ( 38 l(_?: | H) (7894 l(_?j
| Hind Whérdin( dHJaobﬁ‘r) omlﬁ)nQaloIflm any“@fﬂﬁ}gfk&l?:ﬁe R Wiin ¥bstituent on

added to a m xture of
Q? are- opiionglicsepbraiag yi the iisaition into the cham of a group selected from O, S, SO,

o= R OrEE RHER ‘.‘}2&{3%?@" S SESEBNEDARde Rerrso,

CH=(P it CECSheRdin R0is §lird gpor a{laédéfaﬁ%ﬁor 1 hour. The

react| on m xture was”ev t he residue was
6! it Non €fR betheeein Ries hydrese o}num)ﬂ@aaﬁd 6AiAA YL OYR?) wherein
i um hydr oxi de sol ution (d=0. 88) he organic
Ris %%em& (epwletled, dried over rragneS| um suI phat e and

Qfd%&% Sf (}e§ﬁ GRS n@u Ielﬁ &llleéa Sﬂg )pgq ngG is N then

rratograp y on silica us
sdB(RVeNt gradient fromO0%to 20% et hyl acetate in
net hyl ene chI oride as eluent. There was thus obtained

2-945.Q.11, 2¢3 px4put oxycar bony! pi per| di n-

R R S A
form@la,; 10H), 1.45-1.58 (m 2H), 1.8 (d, 2H), 2.71-2.84

(m 2H) 368378(m 8H), 4.01 (d, 2H), 6.91 (s,
7. IH), 7.88-7.9KRIH, 7.95-7.99 (m

0.07 2
> %felgé?%éqa&brsﬁpmﬁ)or SIS SE R AR wbesgin R 2 isaycrogen
i1
g e e S
(1-6Qalkogy (PO akyletyanocybe€)atiyd) mnﬁo%[ltﬁﬂ)@lﬂ{ylc (B6C§1ﬂl(}@arﬂ1148-

-6l B LRSI ERER B akL e valksombimon (L oChlyy

andsd, 2oghmet hoxyethane (2 m) was stirred and heated

to Gd)C for 18 hours under an atnosphere of nitrogen.

A eaelt R grpap twidoh ofzy adie safne or different, is selected from halogeno,
yrirnidin-5-ylboronic acid (0.019

tﬂﬂ“?fewﬁwfs%g@q ﬁﬁ%w‘é‘ﬁébmrﬁmteaamla@* gy, qazbangc)yl weido,

S LA T ARID g 0 °

resultant m xture was heated to 600C for a further 18
hours. The resultant reaction m xture was evapor at ed
and the residue was triturated under a 5:1 mxture (1
m ) of nethylene chloride and nmethanol. The sol uble
material was purified by col um chr omat ogr aphy on
reversed phase SI I | ca usi ng an Isol ute SCX colum (I

1 . —
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filtrate residue was re-evaporated. The resultant
resi due was suspended in nethylene chloride and washed
woi2bds/0a59151 mi xt ure of aqueous anmoni um hydr ox PA®/GB2005/002665
solution (d=0.88) and water9s The organic | ayer was
separated, dried over magnesi um sul phate and
1- 66\)zalaylmﬂpladyl (heC)atleylslilphotgs (P6C)dlk@amine, 8R[(WBT)alkyl]amino,
on silica using nethyl ene chloride as

chromat o ph
(168 amycaman oV Dl cobeiopidl N 6 hatkyTloarbamon

R e T
(2-6@)alRarloflantiih, N 9(1?6?3)6ﬁey1dré~mo N/twmﬁon(me);ﬁzyl%rgmoms

added dropwi se over 5 mnutes to a solution of

N—(146@)aﬂiybrr91|¢9 NN (= (-6 Craprdiuyeimyy, NnNd1tmré(1( GCBllg)]uraido,

AR OadS Tty B SRR o8 (0GB edftondamino and

N-(IPECfall§N31-8C)MRIREApAAE1dr@nS; M, 0.5 m and 0. 3m)
ver e added in turn unt|I all of the startlng mat er i al

ha& tessectahfommzD, NER )0 @O ', N(RFRCOMKR Ey,ap@ YTt R *),0,

NR ORI R) SO Sl B N neroin 25

hydﬂo%&{@it(ngcmpggdwth wat er and dried under vacuum
ere was thus obtai ned

4- QP dsot- SCMk)pll(dl-S(h)a}lénﬂSémsm)raﬁmnyhhhl))gq/rfd (-6 ntkyas a
hydrgx%-& 4 et nsshpto’ -, O ppﬁl?&%é(‘i?%cmkgg Y oa-6Cpalkyl
g bbb {50008y OB El s,

(1- 6@)8,11(}&“11&140196'@)@@1O(ﬂkﬁik)ankwlsylﬂ)hﬁtyﬁ(l 6C)alk@g) and et hyl
acetate (500 was stirred and heated to reflux for

(1-6Q)allisudphomyks1- @%)aﬂf%rﬁ@?]@aﬂﬁylwpdé@)ﬂwk er cooling
N—(lt- )ﬁ{k‘?’l- %giag(@ggﬂ{r' S(1 BOHARN 1T iﬁ}ﬁ%ﬁ”grrﬁ’ X H'c?(l -6C)alkyl,

N-(lvﬁcg)an@uﬁelam(l460)gky19Np(p6@mk}aufMuot(q Jundyy of tin
e

resi dues. The et hz/l acetate | ayer was decanted and the

N’ -Nadiréd o rlmHyroides (oGt Lul.Mrded HydClatietluteido-(theC)alkyl,

v SRS R S oA R o

N- (1cat)una91 ghsemnta@s ?ﬂ’(bhty&ﬂuﬁé {1-6e)dejing @Nisl B! BFB{NGECYALKy],

ol’ar “sol vent gradi enf from0%to 20% ethyl” acétate 1n

(3-8isyelpplksik (%ﬁCbnyplﬂellqb(]eﬁﬁbﬂkyl (3HisPeyalealkentylls obt ai ned

SRR T I .
herckyeA 608515, 72 (1. 6,98 (5 110, PALLL

m andyakeraisichasy QH), GHsor CHegrosp withiothe &~ group optionally bears on each
. 2:{ 3=am hen - 4- br onp- 6- nor rim,di ne
said £ B ATRIE0R dre %dn?rﬁ BRiogetn v AR b ient abd e
t
subsﬁﬁeﬁ%@le‘éfé@?fon@ﬂ m e lpg 0,%mif, cgglgf g%tfggﬁ gfbtgﬁfé)yl, ureido,

After cooling ‘was ev

(1- 6(Elaﬁ¢ogty,e(lvﬁ$)a1m1tbm (in6E)allyemiphiny] T 6@ alkgBulphusyl, (1-6C)alkylamino,
di—[(f}.%ﬁﬁélgﬁgﬁr%iﬁ%@pﬁ@ﬁ%w@mh&-@:ﬁ%}ayw&arw@wh m di ne
N N—Eliz— [(?fhﬁgﬁlk;;ﬁ@%oa??@ﬁt %%&)élk&@@%-ﬁ)aﬁgQ@ééyfyd (ﬁ%alﬁayzglgmino

N- (l(dﬂ:)alkjyl)-(iz ﬁ:ﬁﬂcaﬁSylaltho M—Ql—@&)z(lﬁyluﬂehﬂq NEARRI[ @ - @)alkyl]ureldo

Cé I.met hoxyp nor phol i no- 2- g

N-(144 ?1kylu&el9<r dad béhb/(lleﬁﬁ)ﬁ]&éﬂ‘éfﬁﬂo) WY erfm K E-66) 2tk tumébof
2-[3-(1-t
rt-but oxycar bonyl pi peri di n-4-yl car bonyl anm no) phenyl ] -
6-chl oro-4- (2, 4-di net hoxypyri m di n-5-yl ) pyrim di ne
(0.072 g), norpholine (0.056 g) and acetonitrile (2,5
m) was stirred under an atnosphere of nitrogen and
heated to 100C for 5 m nutes using m crowave
radi ati on. The reaction m xture was evapor at ed.
Tol uene was added and the m xture was re-evaporat ed.
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4, 6-di chl oropyrimdine (0.19 g),
2, 4-di met hoxypyri m di n-5-yl boronic acid (0.085 g),
woaewionsif| uori de (0.064 g), a PCT/GB2005/002665
[1,r-bis(di phenyl phosphi no)%errocene] di chl oropal | adi um
(IT) 1:1 conplex with nethylene chloride (0.01 g) and
N-(nécmmtulpmoyl N6 C34ikyl et ph annesid r v, ahdisf{ tms:pdtleywsuqthamoyl
itrogen and heated to reflux for 18 hours.

(1- %glhmeaﬁbhtrbymns&nﬁ&fhé@)@t@&(b@%kﬁp@dm@mmo
;eslg %a%@% qu 1 ﬂ;%s %1 B)%h@?? rgﬁw&%deaﬂséglplfltﬂ 8 arﬁlggrﬁeterocyclyl

group §AKin¢hesQP idu Erd)pwaﬁalll}ﬂidaﬁoi ,\Mdri3 dabitit@ents]tBch AP be the same or
magnesi um sul phate and _evapor ated. The resi due was

dlff‘?femi: ﬁql@c@edoﬁyor@étamgﬁn@ Hﬂﬂh@tp@gf@btwam ngrq ihydroyy,i amine, carboxy,

curfy LA 1 S URTEPR AL sCRRILE RSGR)

@ 6(1)a1ﬁéﬂy%§;‘9ycélf e@ymgng?z QLGC)éﬂéyitﬁw Qomjaﬂ@lﬁwlﬁ}gﬁnw 1-6

chloro oxypyrimdin )pyrim di ne as

(1-66 Iy ek d?-@)alkmgpeic-t[(rltﬁﬁ?)alkwtimino), (1:6@BIKaxycarbonyl,

@2 6ﬁigtkanfygiz Cgegk{ql:ﬁgyl N- -6 %gl%argéﬂmylzRplzg-cﬁ-gﬁsgébatkyucarbamoyl,

(- 6C)aaKar{o§:1a1ﬂ1ﬁB N- gt-ﬁé)eﬁtéyl (ht@c)atimitgde(ﬁnolz'vb (1~ Ecgg%néy't»urei!d
N’ M d1 [(1 6C)a1kyl]ureldo N- (1 6C)a1ky1ureldo N,N’-di- [(1 6C)alkyl]ureido,

WA OOl sfaemobl ALV stk Rutphamor,

(1- 6@9511%511\6%&5’&134291}198 @n@)\’ Wﬁﬁ@?@l -BeyikRBWISiforyRinno, or from a group

m xture of

ofﬂmﬁbnmﬂycarbonylplperldln 3-yl car bonyl am no) phenyl ] - 2- (
5-fornyl furan-2-yl)- 6-norphel | popyrimdine (0.112 g)
and ethanol (5 m) and the attion m xture was

wheftih &7 & @iteABBAET is ts@l 5 A 8 a&@ F\Iéﬁ Spqyl{i&elnﬁle is hydrogen or

m Xt ure was evapor at e to girve
(1-8€palloyls mdyk‘éudomwgqmnp(eré@alﬂwshydxoaybnﬁabeamln@m)anmkt(26C)a1ky1

nmor phol i no yrlmdl ne

C}’af\ﬁfﬁ%c%)?&f(ynet h f?ﬁﬁﬁylf@r({@éﬁ(}’}ﬁ?ﬁm (at)adikyl on mdxt ure
a 1.5
di-{(1 6O Ry TRl (HeGRUD SR i glolib bf HRHARE. c acid (

anbi ent terrper ature for 1 kafrQdnd then heated to 40C
for 10 mnutes. The m xture was evaporated and the

wheredis Xqifea dikest pend o1 15 selected EpmerCaund RS, whfrr@mu e isdtjgirogen or

s T TS —

hetefutlclgk(1-6CRG1 Whidh opiohl SChb0Z suibetitudhe, Whigh Eﬂa@ be the same or
extracts were conbi ned, driedover 11%nesn um sul phat e
g

diffegent, selegfserieane balogeno, hydiogyd L8&alksyir |(é&Oa§/1kmLc usi ng
o O R o P Bt B G PR TR 2 oo o

thioktegube@aktgl y pol ar mxtures of water [cont aining 1%
aqueous ammoni um hydr oxi de (d=0.88)] and acetonitril e,

as ard wherein afseat Gealon dioms dhai @) alkglene chan Within the Q° group are
ound a,so
opt1(¥1a Sqpagate cfl’ﬁg( thle'_ﬁlsertiéxb tqlt[ﬁggh% Nﬁﬁlggouplse iteff@yng% SO, SO,
NRI® NR26@02c6ﬁ\I 9EORREMCA, dHOR'9), "ARF)$A), S 16)
(t')(> gﬁ]l_)fgkém&zgf&c %gfé)(‘j}ld'N(R
CH:(C(H athd—tjl_Cﬁvl&Bm(lR isHﬂydrofg;aﬂBr (1d8C)aHby1 7.34 (t IH, 7.6
16 ; Mass Spect M
or aa]@ap_na%@caﬂy-accgptablel_sbaft, solvate cgr pro-drl_Plg there%fS pectrum
4-[ 3-(1-te?t-butoxycarbonyl pi peri di n-3-yl car bonyl am no
) phenyl] - 10
2-(5-fornyl furan-2-yl)-6-norpholinopyrimdi ne used as
a starting material was prepared as follows :- A
m xture of 2,4,6-trichloropyrimdine (3.66 @g),
3-ni trophenyl boronic acid (3.34 g),
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (0.02 g), a
saturated _aqueous solutlon of sodluntcarbonate (6 36

~ o~
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solid (0.014 g); NWMR Spectrum: (DvsQd6) 3.74 (d, 8H),
7.55 (s, IH), 7.83 (t, IH, 8.37 (d, IH, 8.60 (d,
wOBe6/085A2 (t, IH). The previous reaction stepBCT&EB2005/002665
repeated to obtain further %nounts of 2-chloro- 30
6- nor phol i no- 4- (3-ni trophenyl ) pyri m di ne. Stannous
2. chl grpyddnidineyddtiabteve(cfZh@Formata dasteetih@toeclsitd T vdBrein :-
suspgnsi on of

2- cR ds Bure. pFYPHo thieryl.axeaolyl, isospradvlyinyiggzalyl pyrazolyl, thiazolyl,
(4 27 i | . 0. d.th ul. .
isotjgeffy Ragli@oSh Mg GG il cp b B0 BRI pyraciny

benzIM&IR861, ibehzdXa X1y & Béﬂﬁotgigkéag% qma )Qa%eﬁls 13790 saBRAESs comprising a
X e

~ammoni um hydr oxi de (d=0. was added. Th
first ginbtigrent sedectent fromdrydiaxyoeasoarhgylf methggy, eithony cacetaintido,

BT T —
and PWyHfdx 9N -R¥thG R T hnaRh OFRbAA 'sBRIAY sBBstithdnt S@ledtsd A8mAMyoro, chloro,

I nCreaSi ngly polar gradient of 0%to 30% ethyl acetate
trifluaromrethiyl; pane, bydroxy, deectlad, ethylemethoXhendethasy;t hus

obt aj;ned..4- (.3-am ho n - 2- hl -

6- n@?%@ﬂ%‘?&‘éﬁ%&?ﬁgl )aag&%ﬂ? ?Fi’gl 29 g); NWR
Speﬁti§0'6f'_a7is(PMe@3 g?mgpis(n?ethﬁﬁ) , 5.26 (s, 2H), 6.7

(m ITH, 7.13 (t, IH", 7.16 (s, IH, 7.24 (m I|H),

7. 34is(Q or dibil ;anMﬂssR“Sgeup iuselectadHyorhtfludf] chloro, trifluoromethyl,

hydrglg}il,f?%ﬁé%p%elft%l?%{Je&l@;(g,emét%yl%ﬂgg arY&a imae%% a%ﬂtrlg; a stirred

- bui}fpwc b 1) 1 Lohne- 3= lic acid (1.23 ,
2-(7- azabefizo rI% gjgo {lla{_jﬂ%g)%_- 351@%()%8§Mt et r amet hy(/l ur oning
hex &' lisiselcpids@h G NRCO4NgViexdd, CONH, ZDN{Ne)a NMHCONH,

m xture was stirred at_anbient tenperature for 5

NHGPGHe@sNHE- QG gad AeHyPS TaNEGIQ; gd

5 : O d
7 engh FOBCDL RN Bri dudebod By Be il AR hel e
3-méthoxypréplirSethdhetisb| Jéthoypiesyl cosanshéth @id 2 agshdettgyl, 3-cyanopropyl,

resi due was adsorbed onto reversed-phase silica using
1-cyanp-1maeshyletaylsdxyanobuil uhayanopenyyl. amenometiyhediaminosthyhd

3-ankiguropdT, Pl B gt R R PRt b ey,
3-mdBPainiMoprepil, al-methyhindidotut)l; §-methylaminopentyl, ethylaminomethyl,

rt-butoxycarbonyl ) pi peridi

n -
2-ettylamingetbyhn yediilarainpprepyl, #-cthydanimobutsl, Soatheminepentyl mi d

cimepflupitpheyh 0SS RRGEEY, 5 Gl imigortop g girmgihylgminobuty,
_Ai . . ’ 1 o ’ .

bt AT b Skt ity o
4-digthy aminobgtyl.if-digtHylangnapentyd, 2-meshylsniphopplethyhomvestamidomethyl, or

0 SRRt i el 608 L SR Gecneny,

12 fryB cHRIb R AcycRypBh BhétHY NG i
cycl r?/;lli‘)l iy c?@al BRI IRy )}%ﬁ)p_@hh?ﬁﬁétﬁ&l, cyclohex?llimé:t}%ycl),. fél?’l, thienyl,

car bonyl am nophenyl Ypyri mdi ne’as” a so
oxazglyl, ibvRzSyk dnidarolyl, pPBREHIZ), thiasdyl] trB2olyinox3dhzolyl, thiadiazolyl,

KSR TR e
oxaz%&rtlmlsﬂﬁ?yl, i@xdz ety DimidoRfnédyl, bihnidBofieii! Syréidiiidethyl,

thi azolylirf]nlelthgk yﬁmb@mﬁﬂhl)yb bpmdihzﬁlylgi&tw,ahiahiamylbfmmmm] tetrezvlylnethyl,
.2-chl or o- 6- nor i nopyrimdine (0.5 , L
pyrigylinginyd, 3fﬁyp§w-e§w§|pa&zg%fﬂ1@efa¥# ¢ ( .%ﬂ%gwh Ryisezimpimethyl,

L f ' ( Qo304 U
2-py Ry Pl Blmetiy), 2 pirimidinglotinl, tgralydrofisamyl i
(I'1) 1:1 conplex with nethylene chloride (0.041 g),
and nmethanol (5 m) was placed in a seal ed gl ass tube
under an atnosphere of nitrogen and heated to 1200C

for 15 mnutes. The reaction mxture was allowed to
cool to anbient tenperature. The m xture was
evaporated and the residue was purified by
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Exanple 4 that is concerned with the preparation of
starting material s,
Wa-20@/psN5 (t ert - but oxycar bonyl ) pi peri di n- 4-yl caChaB2b@EM2665
i no] phenyl }-4-chl oro- 6-nor9ghol i nopyri m di ne was
reacted wth 5-fornyl furan-2-yl boronic acid. There was
tetrahydmmxjahﬂl, teadhRirpthidplyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, morphohnyl
- but oxycar bonyl pi peri di n-4-yl car bonyl am no) phenyl ] - 4
tetrahmmf b RirsinYapbendipyl) hemapipphdinympipgrazimyliegiopipesarinyl, indolinyl,

18011‘E1x 1{% h ?e&rgﬂg(ﬁ?ﬁﬁgdﬂathplo @Hﬂ%%ﬁﬁﬁnﬁﬁ%fh@f tle’ar-di%%) an{}lmethyl,

1,4- ahobﬁfyzmanhglapgﬂromdmylmeﬁxynmﬁ@!phblumméthgfﬁ 2mﬁphdlinm[c)3rh 1,
yl car bonyl am nophe éyyrlnldlne A mxture 4-{3 z
piperiginlmelk &Kmmﬂlpb%% 1 BemomDsA Gay Ayl anprsf sy

2o %2 %E)Eﬂﬁgﬂ ?ﬂe?%gﬁ%ﬂ *g’h’gfogbé?o?;n

2- yhd M%ﬁﬂﬁrj Cﬁ @H@Bi‘ OH; gﬂ)ugx’atfﬁﬂ the r% ou optlonally bears on each
tetrakls(trlphenylphosphlne)palladlu %r %
said §41, lﬁléx wd-Hogrevp 8 S@Wmelnbwlmtechfmmdwdmybmapecy(aﬁo ¥aibamoyl,

ety By, SRR B e olntRE. Sr Rt ermahaxioshony

ethokytaillﬁ)%}l WB e thylBafiaeyy, -Eddicattagioy, W lsapfog% Bb&‘bﬁﬁoyl-rhe

reaction mxture was allowed to cdol to anbi ent
N. Nﬁmbyla@nbamoyh ecqwlxpmp@nvhslmb@panmmm N-heetydadethneido,

S ended in r t hyl ene | ori
And LT RERE: v GeRylbaiat BesPionthr HErogudsl e within the QF
group lopAbALIS AR 1001‘123§u%'éﬂ1ﬁ€nt§ %l@ﬂ bR iRsamb (ﬁﬁéﬂéhtt dected from
resi due "was purified by colunm chromatography on
fluorsj ¢hlore, trifluvgomethyly bydrasy, ragliyo,wattamoyt, aatitieyl methoRPprheihylamino

and %e%rglalgh allngpo 'gpﬂgarrg}c?@rﬁn@ g lco{.}bﬁgﬁly ﬁstgxk)lg{eyg%f he-l;?q%tzseclﬁa gsfoup
within ¥ @;%&ﬁ{/ (:Slﬁﬂiﬁbﬂ haed 4 %ﬁtuent selec ed from hydnogm%thglé

3-ylca am no| pheny 6- nor pho |nopyr

methgapmethyl, Zya@metmgﬂmﬁpmeﬁwh mneth Wi noibthyly dﬁn)sﬂlylzmuﬁiﬁm&hyl,
he material so obtain

Pymﬁl‘iilt@b%f}lﬁhg’g h‘%}%ﬁ?@kiﬂepmeﬁﬂlwm hyl apg) PlP@F?%}YIhBPFbﬁl T
Q?ﬂl 80C 4
n uta ée%tlgglg' %gﬁ‘@@g%%l:t (r)S %ﬁ}riﬁt rQ %\?\&a@ﬂg%g ed t oogn‘oisent

tenperature. Trifluoroacetic acid (5 m) was added and
the reaction m xture was stirred at anbi ent

3. nﬁé}yalpuﬁ@efiwme&f Hgt Rogmuiprleacgerdingste clgim 1 wherein :-

o200 S FO RS SISO SRR Rl o
1sothmblyﬂxmxaﬂfa®dﬂ§1, agadiptolyl piiagollyl, @@ng@l pb&daﬂﬂn?rl @!ylhmlcanﬂQ)r %yrazmyl,

ni xture of nethylene chloride and net hano

and @ ubEy L eng |sybsawe|nrr$ccp@rwsm| eyflrpbst@stltgmwpbﬁmd étfonmctr@xy,
0 hl.ori d
carbarort HEABKPAND S SN Brer b Bo L meltiB e8! o

N—me{fﬁ}ggﬁo}n%nnm ga‘#b:ﬁ%léthgl 1 W@%’l ind41?-h%dr5§y (lfﬁlethﬂ):thyl and an

optioppl) secgncgsqo(sutupmq)selegtegﬁmm ggorpm:hlq)neo tnf@o;@n@hg{lgcﬁamp hydroxy,
7.25 (s, | 7.37 (t, |
meth?/ﬁi?ﬁlyftmé’l‘%y a“'?‘%"?d IH), 56 (ED IH), 65 (5?
| HG' B G3a8d 88 i{ R) ordhd is Nard GBis dt) . 10.24 (s, IH),
11.88 (s, IH); Mass_Spectrum : M 484. 20 The

3- (mlsﬂ@ftbwtle&ndah@Rﬁgﬂoup,ISSmEﬂdl oxabor ol an- 2-yl ) benzene
rial repar ed

ls’flesﬁl o&xés Fanci\%ﬁ,llgtga?@s%gélteclztgg frrga uoro, ch\f\(l)aro tp ﬂuoromethyl

hvdr aRb R ey - onj ugat e

y &ygm 1991, 2, 317 322 igg%e%gdﬁgétg %fﬁﬁous
hydrochloric acid (20 m) was stlrred and heated to
9Q0C for 15 mnutes. The reaction m xture was
evaporated. The residue was suspended in 1, 4-di oxane
25 and evaporated again. The resultant residue was
suspended in 1, 4-di oxane and pinacol (1.58 g) was
added. The react| on mxture was stl rred and heat ed to

NN N ~ N . o o o o o, ——y
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mer capto, am no, fornyl, carboxy, carbanoyl, ureido,
(1-8C al kyl, (2-8C)al kenyl, (2-8C)al kynyl,
wOhe®@psdikoxy, (2-6C)al kenyl oxy, (2-6C)al kynyl 8gy/GB2b05/002665
O al kylthio, (I-6C) al kyl sul9hi nyl,
(I -6C) al kyl sul phonyl, (I-6C)al kyl am no,
[tl(eIXIG @tcbqpl]sdnnatedattﬁe-ﬁ@ﬁmdmxycar bonyl ,
O),al k

v, gt epmaoDy CHIGRNBY NHQQCH N HE QAN and
Cg@@* | o 2-6C) al kanoyl am no, -(I-6C)al kyl -
NH{?(% q?%& a)r(nyno( (3- ZSC) al keﬁoyl am no, ‘ ) d
i V- QP-i6metyk ety 1o abieeln pa elvminomethyl, 2-aminoethyl,

(.3- 6C) aI k noyI am no,
2-anigo(2- mB QM- gmgygpg}pgy Ho3pniagbyyl, S-aminopentyl, methylaminomethyl,

2- met?f,rlla.g@a %ﬁu#{glﬁ{ ?a?mnogﬂob%lr Q-[nz%tlg)ae%lr’) %yﬁ'}/u:']r tglgfjanilnopentyl

dimétylivinométhyly 2-dfrhéth Pedideyl @L@h@myléﬁn&lbp&@phlfuﬂnéﬂhlyaﬂunobutyl
anoyl , iV, iV-di-[(l-6C) alk I]sul phanoyl
or S(dpmgt@y]@m{mi@gml rm&]yls pheny i;bgnzj/l 2-pheny1ethy1 cyclopentyl, cyclohexyl,

cyerghes Xueibhetfhahir BESHA SBRERET R ol bty oy

thlemﬂsthgr 1rhﬁia§@ikﬁﬁét By, thiz26lyBhet &@dlé@ niél(@)tetr ofuranyl,
N{ R5) N( é) CON( R

tetrahy p:sa)zyl othiopgyaRg) Eymwlmywmﬁ))ﬁdﬁ&) Znormlmiml n RS

tetrag}/dr dﬁF ﬁgﬁng Lg}i)enggg/lskﬂ%@@p R% p1perazm¥/1 homopiperazinyl,
1nd0h3nygg)s§i}ﬁgll)lggjl %ﬂlhﬂ@ﬁ%%hgl%/fnoxéh%hﬁﬁg% %&%hhnyl)ethyl
plpenémg i 2«(pipedlinyiehyl, plptrshmdylcymd:thﬂ: homop1per1d1nylmethyl

Plpe{lﬁ%}“%@%@%éﬁ‘&aﬁa&@%ﬁ@b? Frag]r%g{%&d@rn any CH,

_azgg—eycq)(;[z h&{ftﬁ%ﬂst ithin a substltuent on Qa optionally
bears on each said CH, CH2 or CH3 group one or nore

haI atg:bwberem afly-28yT) @Gy odikyli heteohs] aﬂhﬁtélbcjazlyl group within the QP
ubsti ;ﬂt sel ct ed from h{F roxy, nercapto,
gmue ;?BH laf Bféﬁysu %%{P% selgsted frpm fligpro qhlegey taltfhé@swneﬂqsrl hydroxy,

| |
i L M il i
3- 8¢)cyﬂ®lkyk he:tymr}b onjiéterod eIyl gr66p aithinl tha(%@ﬁmﬁ optlonally bears a

[(I-6C) al kyl]car bam)yl (2-60C) al kanoy
furthegst@@)ltgp%@ﬁeg)@pm @@r@g)egp JRSY y]gmum;nethyl and dlmethylarmnomethyl

or a?wg%ggégwk doesiGk ahik Wkﬁ%@?—ﬂmgﬁaﬁeg do,

V-di-[ (- 6C)a|ky|]ure|do , -[ (I -6C)al kyl ]Jureido,
“LN-tri-[(1-6C) al kyl Jureido,
JV %qpyg@lglpf(gpxgyﬂnﬁﬁg |Formula I according to claim 1 wherein :-

% C}qu’lﬁg &lélsegﬁ)p ﬁ%’%ﬁ am%ﬂ)%?(glﬁf)%ﬂdazolyl pyrazolyl, thiazolyl, isothiazolyl,
yndy( lpy@azh K ybyrivhidfify] a# ﬂﬂ}&ﬁbﬁf)ﬁ?ﬁl ﬂf@%@’b@ﬁ@ ner2 @ﬁbsﬁf&ﬂ’ts%ompnsmg a

group of the fornula : wherein X3 is
first ghbsidlwentselegted fram hxdipry cabamophneth®y, 8efangdy, N-N(elﬁ&)lacetarmdo

1 T Y T T

substﬁtﬁerh)églfe@lﬁﬁ Fro@f ﬂﬁém%é&lokﬁfiﬂuoﬁdiﬂet , &#n8! Wldroxy, methyl and methoxy;

- 60) aﬁE (3- 80 cycl oaI k
(3 @O)S&ﬁlamh ysN(¢r(6c1)séHwiG (SSCI&C) cycl oal kenyl
(3-80)¢cycl oaI kenyl - (1 -6C)al kyl, heteroaryl,
hetae’rsé)ar yl - (1-6C)al kyl, heter ocycl yl or
hetgg gcycl yI (I-6C)al kyl, and wherein any aryl,
(3-80 cycl oal kyl, (3-8C)cycl oal kenyl, heteroaryl or
het erocyclyl group within a substituent on Qa
optionally bears 1, 2 or 3 substituents, which may be
the sane or different, selected from hal ogeno,
trifluoronmethyl, cyano, nitro, hydroxy, am no,
car boxy, carbanoyl, ureido, (I-8C) alkyl,
(2-8C)al kenyl, (2-8C) al kynyl (I 6C) aI koxy
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froma group of the formula : - X - Qwherein X5 is a

direct bond or is selected fromQO, CO and N(R9),
wohere@mos1RO i s hydrogen or (I-8C)al kyl, and 4PCE/GB2¢15/002665

aryl - (1-6C)al kyl, heteroary heteroaryl-(l-6C)alkyl,

het er oc?/cl yl or heterocyclyl-(l-6C)al kyl which

opt |t1nmX gbcaqnsldcatudamlmmﬁ@diﬂimnts, whi ch may be the

6er ent, selected from hal ogeno, hydroxy,
1%1 | -6C) al koxy, and wherein an
Y, y

h t tht
ogt ;Q};"q ﬁek%ear sbj@ lef ? %)?go r%B hib' %H%abs?t%lgﬁwg 3-aminopropyl,
metbljﬂﬂinﬂhﬁfemyﬂ] ondijnatieylamirbietyl, &WIPES pleriibenzyl, 2-phenylethy,

Q) al k%yhl ene chain within a substituent on Qa a

CYCIBEﬁﬁtﬁdn@{Cl e§ﬂpwl@aywthsﬂeth1aﬁ@1e$ﬂ drien-Arydmethyl, chal n

iRl Ao b b Eesndyy -

tetraBGEN(HRIS ran- in- ahal 1 Sidin B, throholin-2-
hydr ogen_or | chﬁg?k ﬁh,s ﬁgg}' R1) thé}? orpho olin-2-yl,

plpenémngra} dipssidey-3-y1. mn«w rapedazie-1iyd, isbiodolg(- ﬂ@l
pyrr%% h 2};}%@?@% }5%14112 elqulm {l‘llaf hf(S ch?fnfi yzk l()gtéglv Iggp?:ggltnhf -yloxymethyl,
pipefdziR2 ] -ylsthilf or@aﬂa&c%ﬁ@rl]ﬁgﬁt-@g thyid is O 1, 2, 3

ich ma

or 4; each rou e the same or
di f fd wherein @Y(al’yls@)r&(ﬂkytlodkylahqcma;yl of h¢teecaylnatbap within the QP
di rect bond or se| ect ed

group, opfio Ry MRS tutsh sPieflel Bt S8R, GE Anepyiamino and
amifdmeBylal Kyl , and R11 is hal ogeno-(I-6C)al kyl,

hydr oxy- (I - 6C) al kyl, (1-6C)al koxy-(I-6C)al kyI
orap cquticaldy- wdﬁwableaaitrml\(dte GQraddkyg thereof.

(I -6C) al kyl am no- (1-6C)al kyl,

-[(I-6C)al kyl ] am no-(1-6C)al kyl or
5. (2 ﬁ%&rﬁéﬁ@ﬁl&ﬁ%t% o |th661hgrﬁium acc5rd!i gcla}mof wﬁere%a‘Ch
group, whi ch may be e sane or er ent
sel Qctseﬁdrsflrtbmnbxhlomm;d 1sbxazblyudnﬂxlmbl3zylpyrz&ys@m Cth1aﬁd)llyr @othiazolyl,
am no, _carboxy, carbanoyl, ureido

pynt{])%( pgfé;}éqlwae Ir)}(,:r{a ’GHYEWI befngurg@ )ﬂylpfmzoxazolyl or benzothlazolyl
and? %?% :otgl)éﬁsﬂﬁ t1 on)%()%ﬂ r@%@ﬁsﬁéq’b@t&h%t@ L R Mydroxy

carb:{tne)ﬂ(méetﬁ%ﬁ:ak@tbﬂmmmeth@lac&ﬁi}]ﬁld( pydteRyAERAYI, 1-hydroxyethyl and
) & car
1- hyiirgxy\y Iapt %thb@}lg@]%)ﬂp}l@%l Bea9B g substifueg Cyed¢dtethidgm fluoro, chloro,

win g ARG PR g e, ()OO 1o

i V'GfM'CIdlan([i G%ﬁ@)aﬂ@%/is]wam adis GN; (| - 60) al kyl ur ei do,
iV -di-[(I-6C)al kyl ] ureido,
Argis®s-tri-[(1-6C) al kyl ] urei do,

i V 1( %P%ﬂ%% f%{ﬁéﬁeg{jﬁgﬁﬁ) );IFchted from fluoro, chloro and methyl;

(I tﬁexélckbagaﬁﬁ ispbesmyd armhe®- @ndpek¥ida; - 6C) al ky! - (
1-6Q) al kanesu h%l am no; X1 |s selected from CO,

N( RE 3t &BICOON(Me CQN@@)@@I(Me)::&)ld N( R13) COC( R

N Yo B ST ReSad) EBiosbh e 3L, A g uypegb ooty
2-cy egngetg% gﬂlntrilﬂrl]l;ﬁt@]ﬁ% lgg%%oﬁgw% lrﬁ%@h‘ﬁﬁiom&?yl SEhRK AN noethyl,

ethylpminomethyl,| 2-ettylatiiydethyhedivathyanihe6&hgl, Zydlmethylannnoethyl

4- dmgeml)ﬁ%&ﬂ E%tég/ gl(-llﬁlﬁtgcps?ipﬁé@jlgﬁ%ﬁrgﬁ@ - 6C) a%]@%aq)q@| is phenyl, benzyl,

cycloffopgf |cg<|§%1|ﬁ%r¥ ?%dl?[{@ng% c%lc{gﬁgﬁl & opropylmethyl, cyclobutylmethy],

(1-60) al kyl sul phi nyl - (I - 6C) al kyl, (1-6C) al kyl sul
rhonyl - (1-6C)al kyl, (2-6C)al kanoyl am no- (1 -6C) al kyl,
i V-(1-6C)al kyl - (2-6C)al kanoyl am no- (| -6C) al kyl
(1-60C) al koxycar bonyl am no- (| -6C) al kyl

i V-(1-6C)al kyl urei do-(I-6C)al kyl,

1V -(I-6C)al kyl urei do-(I-6C)al kyl,
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substituent selected from hydroxy, mercapto, am no,
cyano, carboxy, carbanoyl, ureido, (I-6C)alkoxy,
woOhke@@psdikyl t hi o, (1- C) al kyl sul phi nyl, PCT/GB2005/002665
(I - 6C) al kyl sul phonyl, (I-6@1al kyl am no,
-[(1-6C)al kyl ]am no, (I-6C)al koxycar bonyl,
cyclbpér(tylnﬁﬂi)yﬂa,l dyylobexhaethyl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, imidazol-2-yl,

1mcta|§é>/]6%|yh|[p&%\ﬁg&7%—élkﬁ¥lg%c§a5g%? gﬁ%@a"t’i@?glag‘g géti(aazlglo —lyl pyridin-2-yl,

D T e T

thlenéebrlmb(hly} o zdlidy el dgoxazol-3-ylmethyl, isoxazol- 4-y1methy1

IV, iV i Vo-tri-[(l- 6Ca| ur ei do, N- (I - 6C) al kyl sul
mnc}aﬁg]nbyjmeth [ ( ) ghyi/ %—parpr@gqol l—yltgthyl 221mldazol -2-ylethyl,

2- m«(l{i\égg)zt idsh gé& ?%ﬁyl' %1?&& R AR1-3-ylmethyl, 1,2,3-triazol-1-ylmethyl,

1,2,34diaz8 % 3/l I1;26ChRAKBRES W1RBORY
oSN yﬂgﬂéng% oal kquHﬁ 30)1?_\)%:{123?1%%3}% Rty

n
tetrqq@{b-lybmtyyl @tramlt ym@rlwyr@;mawlwmm pytidio- ﬂdmh)ﬂkp

R TR e

pyrakfnLinliﬁEt@f[EQJWfazuPQ’@Ié%yl ?yhﬁ@zmmcgihﬁﬂ"}yl AFidzin-4-ylethyl,

car boxy, carbanoyl, urei

pyrl(rmdls@ﬂdmeﬁw |pyr1(nzdla@ sinteginggt) 2-pyrimidD)-2FHeskyl, 2—pyr1mld1n—4-ylethyl

tetraémydrggr éw‘? yt %ra%%—y% M%&Péﬁ?%ﬁhg gtl&qu I20311

—pyHohﬁ-@-ﬁ' E})&Jﬂﬁ{ﬂlﬁl‘l* ls‘jflbm{(ﬂlldnﬁ@}'ﬁlpéﬁbildﬁrﬂ -$0 morpholino, morpholin-2-yl,

oxycar bon anoyl
plpe(IQH@Cplablkdmﬁﬁfylopgppndmlﬁ SiCpipekiginebyh pipeydzin-1-yl, isoindolin-1-yl,

tetrahygfofsl ralmethgL %%V%ggggﬁ iR S RO 2 ey,
1,4 dlofczlm @ 1Ryl Wb]ﬁﬁn 2- X/hlyé?’p' 4&5@@9&@5%&]‘1&1] gfpghgﬂ’xl\]’; -ylmethyl,

Cal kylu eldo
plpehdm#l-y[n@dth}ﬂQ-@lpgnhc]m{%ylbbbhylJ Npéﬂdlﬁ@}ﬂbkﬂh&h&lpb@ﬁﬂyinrl-ylmethyl or

AV-dj - 60) al kyl ] sul phanoyl,
2- (P’(PFraé@L‘lg’bﬁtg%gul phony! ani no _
gng?%% %heg?@ @é% & 91%33 E@}ﬁ W@%@Q‘a%bg? W%naﬁggpars on each

said d1H, €11, dv @it gbup ) sﬂﬁhaehemefctaalrﬂ@l androb¥ RhEhamoyiahéhdkycarbonyl,
R15 is hyvd en or (1-8Q¢alkyl, and R14 is
(

ethop,ggagg)élﬁ carbamoyl, %@t}l&lﬁg{b@]ﬂo JValsppiopylcarbamoyl,

N,N- (4 rﬁlng}l?%.\'lﬁg]égﬂ%llg cq@ﬁ) }?Job%)gr %h(alﬁ%tg\%&ga& ﬁl Eﬂthy&?,cetamldo
di - i{d whézkil z{ﬁylahammgcktldﬁﬂkﬁl Ketéroadil of h&@ﬂo@ycﬂ%l%&l;ﬁfmhm the QP

the formla : P wherein X8 is a direct
grOUP@PB@maéJé’tb@arSflr@rﬁ @bsm@hmhuemy be Witeesagierpridifferest, selected from

fuorly G b soithd FutPlmon P U ap&Blatino. dimettylamign.
hydrbﬁirﬁétﬁﬂ)lﬁlbﬂiox%eth?l ey ARk, aﬁlhn@lﬁétﬂbfkh{etmérﬁﬁomethyl he

optionally bears 1 or 2 substituents, which may be’t
dimeflzemipemgityl and himetkdpipetidid-4-ylowtyadl ogeno, hydr oxy,

o SR Ao BB 0y e

1 or 2 oxo or thioxo substltuents and mhereln
adj acent carbon atoms in any (2- 6C) al kyl ene chain
6. wi t Aipyrintidingdgrivatiye af ehedfsringhd dcyorsingzo ataid loyhdrbia :-

7GR i AT S 5 o

L e

or a pharmaceutically-acceptable salt, solvate or
pro-drug thereof.2. A pyrimdine derivative of the

Formula | according to claim1l wherein :- Qais furyl,
pyrrolyl, thienyl, oxazolyl, isoxazolyl, imdazolyl,
pyrazol yl, thiazolyl, isothiazolyl, oxadiazolyl,

thi adi azolyl, triazolyl, pyridyl, pyridazinyl,



)

1-cyano- | -net hyl et hyl, 4-cyanobutyl, 5-cyanopentyl,
am nonet hyl , 2-am noet hyl, 3-am nopropyl,
wa-2eosioasthst yl , 5- am nopentyl, net hyl am nonet hy PCT/GB2005/002665

2- met hyl am noet hyl , 3- et hyd2am nopr opyl ,
4- et hyl am nobutyl, 5-nethyl am nopentyl,

hyd@khyhediox ieddoylmethybary] - ?ﬂrﬂﬁﬁtﬂi&l] and an optional second substituent
3- et hyl am nopr opyl ,_ 4-et hyl am nobut yl ,

seleqﬁé {iein ﬁmﬁrﬂd@&ﬁbymﬂuemmt | exenpdmeEewy methyl and methoxy;

- achat G SR ARV 'S BB Elinopent vl

d| eighybam nonet hyl, 2-di et hyl am noet hyl ,
3- di'et hyl am nopr opyl 4-di et hyl am nobutyl ,
5- dirég Giy| ani nopentyl 2- net hyl sul phonyl et hyl or

d h b I,
acehbe;% HEt 1%%/0(9 t&%&hmfp%‘%“obutew cycl opentyl,

cyclxihﬂqy.jgo ca\,ﬁgl opr opyl met hyl , cycl obutyl net hyl,
cycl %pentyl met hyl, cycl ohexyl methyl, furyl, thienyl,
oxafDliymethyb exznerhgthyl, Bfﬂnda«zczyp;qpenqsyyh ﬁeﬂnydhpcyclohex-l-yl

3- m@@b?é?%%w-tlﬁyﬁwﬁyﬁy ORGSO 0¥1| gc,rl,ﬂ' ad! v ' Wiinethyl,

5- an%if)llrQ @tﬁiﬁcﬁlazélly Mkﬂéﬂ{ﬁ)ﬁynohai ?ﬂ ?@H&ﬂylpyrrohdm—Z-yl piperidin-2-yl,
oxazol'yl met hyl ,” 1 soxazol i m dazol yl net hyl,

pipefidim3-yh pipeyidt-hyl, N- mfaimbwdmt%ll pyrtdhdar@’rﬂmmhvhyl

. triazolylethyl., oxa | net
Plpeflﬂ}na%—.‘/%@r PlpgRaReEfetb) DPrRt Ry OSYRRAYA et hy!
_ gth £iR¥hetbyr azi nyl met hyl , 2-pyrazinyl et hyl,
4-m aeg%%}yﬁ:}% F] ?13/ 2- pyri dazi nyI et hyl ,
ora phamnacdntra:;ﬂlymtdmptabl&sahysdlvﬁt@l pnpytoedrhy khereof.
tetrahydrof uranyl , t et rahydropyranyl,
t et rahydr ot hi opyranyl, azetidinyl, pyrrolinyl,

7. PYriQ #%B]\ﬂe q%eﬁ%tmodf*tﬂé/ #01’1‘[?1&5. 1 Qé%ﬂfng% to cﬁaﬁx{‘i LA -

pi per onopl peridin

ho rmﬁlmmfa@l Byfuryli Zldﬁélh)ﬂy}-thldnﬁﬁ),l Zhﬂjaidylll)d-pyndyl 4-pyr1mld1ny1,

tetrah drofuranyl nmet hyI tetrah opyranyl met h}/ .o
5-pyrimjd g]iyg feohyljor S4b benzigig {zmg!{ @ybéears 1 or Z substituents

comgﬁ% ngl 'fﬂ l@%ﬁﬁﬁé}% elF&Pclg ﬂglgxlr}%)@%){}ehﬁ%w hydroxymethyl and
-hyﬂrcb@bth@f lafldl By b t@dﬂ&]/hecoﬁ@ SRt @ldtddedi Yiuoro, chloro,

pi per azi nyl net , | per azi nyI ) et hyl or
triflyaspampthyb pmmwci;emymet @Wn any CH, CH or CH3

gro i 2 .y bears on each
sai S?#}%qﬁ %ﬁ?&g%@sﬁﬁgggﬁ Uent selected from
hydgaxy; am no, cyano, car bam)yl nmet hoxy, et hoxy,
met hyl sul phonyl , nethyl am no, di et hyl am no,

met hes@icar bonyl et hoxycarbonyl, -met hyI car banoyl ,

N SRR W PRSP BB vl oyt

acetxdqi Nercmer Nl(mjd‘(yla%qet am do, and wher ei n any aryl,
(3- 8%‘) cycl oal kyl', heteroaryl or heterocyclyl group
wi t R s mOQemamtbﬂammmthIMQIMOmet@l dimethylaminomethyl,

LT RGN R L
—m&ﬁ?l?@fél@l -2, 181 Q%ftﬁafmsé-yl gﬁi&iﬂ lgwy1! rﬁ‘ﬁﬁl@-yl .;z/-lmndazol 1-ylethyl,

am no and di nmet hy and ‘any such
2-im(i@az8 ) ¢¥athyd a3, ydimethgl- Iquzyragzbl -Orylinethgk, d)Hytetryztolgrylnpthyl

oS BN A g
N—mg?ﬁgg&ﬁﬂlg%i -y lﬁ/ﬂf@&g&ohc{ﬁ—g ﬂﬁ%ﬁgﬁfﬁYﬁlpenmn-4-yl,

nnrpholinylnethyl pi peri di nyl met hyl and
piperazinylnethyl; or a pharmaceutical |l y-acceptabl e
salt, solvate or pro-drug thereof. 3. A pyrimdine
derivative of the Formula | according to claim1l
wherein :- Qais furyl, pyrrolyl, thienyl, oxazolyl,
|soxazolyl |n1dazolyl pyrazolyl thlazolyl

o, o - o o -
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cycl opentyl net hyl, cycl ohexyl nmet hyl, thienyl,

i m dazolyl, thiazolyl, thiadiazolyl, thienylnethyl,
wom@apsdiy| met hyl , thiazol yl net hyl, thiadi azol pCmesB2905/002665

tetrahydrofuranyl, tetrahydoopyranyl,

tetrahydrot hi opyranyl, pyrrolinyl, pyrrolidinyl,
N-mReyRiipdridiy -4 yltlﬁpdfrahyldfﬂ bl,pénalm:aylmeyﬂnyl mpﬁﬁﬁn-di-ylykymethyl or

honnplperldlnyl pi perazi nyl, honopi perazinyl,

piperafdolibmgthylsi soi ndol i nyl pyrrolldlnylnethy

or agﬁ&%ﬁa%laﬁ'ltgc\é lg‘é {é;) ablezsa.z plsorggarlfz grp n%l %.rﬁ% |éﬁ/e]reof

plper|d|nyloxynethyl honnplperldlnylnethyl,

pi perazi nyl met hyl E@Eera2|nyl)ethl
8. horms’ppxremdzner@mm ormaila bhespeding o daim 1 wherein :-

LSBT RO S5 bt gt

WI tlgy'ns EerardiGUis 20 Rr e RNallP iPep;s a substituent
selected fromfluoro, chloro, trifluoronethyl,

hydgax9; ami no, nethyl, nethoxy, methylam no and

di net ilanine and any such aryl, (3-8C)cycl oal kyl

het &faryl or heterocyclyl group within the Q group
opt iR} LY RRHIS |Rafedlat HRr3-5eedd; t uent sel ected from
an1nonetE¥l néthyﬁgnfnonetﬁ% and
dlnﬁﬁhyPHEGGMxmdthyl or a pharnaceuticall y-acceptable

sal tp.sol vate o ro-dru ereof. 4. A pyrimdine
der |Q/a’(§ P\P@né)‘f‘ -3 Wecpr %413’ according to claim1
i soxazol yl ,
or R By R s LB - RHEARIRE 1 7

pyridyl, yrlda2|nyl, pyrim dinyl or yra2|nyl and Qa
bears 1 or ubsti t uent conpr|3|ng afirs
9. subgt Prpaeﬁtforstﬁff Beepagtien eﬁ? yiimiiine degiya mreﬁ/qhe Franplatyor 2

phaxix?a r ox ;{ tlgcﬁ@ag«?g%( @%I drnn%t e?%@f{%{:@(ﬁngntg claJm 1 which

com@ﬁkmonal second substltuent selected fron1f|uoro
chloro, trifluoromethyl, cyano, hydroxy, nethyl and
(a) metioneyctiolofiapytihiding oﬁ%elf&;rﬁiuladI Gl is Nand & is
CH gis O r is Qphe X Cn group is located at the
3-position; X1 is ge I's methyl, am nonethyl,
2- ami nopropyl, 2-am mof 2- met hyl propyl , 3-an1nopropy|,
nmet hyl am nonet hyl I met hyl am nonethyl, or Qb is
phenyl, benzyl, 2-rhenyl ethyl, cyclopentyl,
cycl ohexyl, cycl ohe met hyl, thiazol-5-yl,
thien-3-yl methyl a7 m | -1-yl met hyl,

I,2,4-thiadiazo|G -yI hyl , tetrah drop ran-4-yl ,
t et r ahydr ot hi opyifan- 4 ﬁg
pyrrolidin;g $J A

piperidin-%-yl, pi peri
pi perazin-1-yl, isoindoli
ryrrolidin-2-yl methyl, plperldl { R4y met hyl I
2-(piperidin-4-yl)ethyl, piperidin- 4- onxynethyI
pi perazi n-1-yl met hyl or
whe?euiiz,a&)h ﬁMplaOéa%leZgrbhE et 62-0A, geRNY) RY, adl dnddpPrtive a@yf the meanings
ar 3-8C) cycl oal , heteroaryl or heterocyclyl
deﬁ@qc%u ﬁla»mtlrﬁmemtﬁbat@ny éwupndmrwma Prafediechif giegessary, with an
St LU m am no, nethyl, nmethylam no
orgagﬁlgo M enttcﬁ?/l?e orm%laf[lﬁar maceuti cal | y-accept abl e
salt, solvate or pro- drug thereof. 5. A pyrimdine
derivative of the Formula | according to claiml
wherein :- Qa is furyl, thienyl, oxazolyl, isoxazolyl,
i m dazolyl, pyrazolyl, thiazolyl, isothiazolyl,
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,
benzi m dazol yl , benzoxazol yl or benzothiazolyl, and Qa
bears 1 or 2 substituents conprising a first
substituent selected from hydroxy, carbanoyl, methoxy,
acet am do, -nethyl acetam do, hydroxynethyl,
1 hydroxyethyl and 1 hydroxy 1 nethylethyl and an

S o

nDrpholln 2-yl,
pi peridin-4-yl,
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cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl opropyl net hyl, cycl obutyl net hyl , cycl opent yl net hyl ,

woyalemogny| net hyl , oxazol -5-yl, isoxazol - 3-yl, PCT/GB2005/002665
i soxazol -4-yl, imdazol -2-y4 imdazol-4-yl,
pyrazol -3-yl, thiazol-5-yl, I,2,3-triazol-5-yl,

tetrazol -5-yl, pyridin-2-yt, pyridin-3-yl,
pyridin-4-yl, pyrazin-2-yl, pyridazin-4-yl,
pyrimdin-2-yl, pyr|n1d|n34 yl, thien-3-ylnethyl,
oxazol - 4- ylnethyl i soxeazol™ @gylnethyl

i soxazol - 4- ylnethyl Qf mi dazol - 1- ylnethﬁ ,

i m dazol - 2- ylnethyl 2- |n1dazol-l-ylet bl

whe%;ing]gg‘ 5 ll_ l el FP(I:L nljdazol ¥ fy{éqent 1s 4 suitable ligand and Q? has
any %fg'x jnéaﬁﬁ ‘E'ilefl{-ned’ilnmm L )f&pgthgt duly ' fRERtondr biF s Brbtected if

oxa azol - 3-yl net

necdssaty 3whdreaftir anp bfofﬁecyllngghh;pl thattie preaerlis temadvedt hyl |
tetrazol -5-yl met hyl, pyridin-2-yl nethyl,

(b) py rfbrlihe pRoductiet bfjihpsesamstiondget/tha®bimila T wherein X' is N(R%)CO,

the%c éf{o!ng)'anﬁn‘XI{x §H1M+Fo&lﬁxwd' n-3-yl et hyl,

yra2|n 2-yl met hyl,
2- pyrazin- 2- erthyI ri ?é#g 4- ylnethyl
2-pyridazin-4-yl et yI b ylnethyl,
pyrim di n-4-yl meth 3—pyr|n1d|n 2-yl et hyl
2-pyri mdin-4- erthyN t etrahydrof uran- 2-yl ,
t et rahydr opyr an- 4-yl [_tetrahydrot hi opyran-4-yl,
azetidin-2-yl, 3- roN n-2-yl, pyrrolidin-1-yl,
pyrrolidin-2-yl, rrol Mi n- 3- yI nor phol i no,
nmor phol i n-2-yl , pdperldlno plperloNpﬁgsyl
pi peridin-3-yl eri gren: 4 _ plpera2|n 1- yl,
i soi ndol i @27yl , tefMN
t et rahydr opyr an- 4-yl net hyl - dloxolan 2- ylnethyl
|, 4- di oxan-2-yl met hyl, pyrra met hyl , IV
pi peridin-2-yl net hyl, plperldln 3(6IXEthyl
pi peridin-4-yl methyl, 2-(piperidin-4- yI)ethyI

pi peri di n-A-yl pxynet pi perazi n-1-yl net hyl or
whepein §) p@lé,z?z b A-R 9 7 ﬁmﬁﬁl“ héYﬁjaW‘thrﬂéfF meaﬁpgmfmeﬂm glaim 1 except

that%ﬁ? dﬂ%&&ﬁ%}g&&& wgcrteéau% rng&'gﬁ uzgflr:] Xogﬁ a}%mg&ftﬁgﬁgnnulaV

hydr oxy, carbanoyl, ogycarbonyl ebhoxycarbonyl
i\hnethylcarbannyl i ethylcarbanDyI

IV-i. di b
or VS ORE S AR s 1S B SREBAIDNM, 1, 2B 1 cxcep
that %ﬁ? foMeB 6l %rcﬂfﬂ)lﬁs 9fdtéotec( ﬁné&)s@w lvadeier aﬁyeﬁl%feeaﬁg/ bro@p that is

erocyclyl group with Qo group optional l
presprtzip seniovsd; 2 substltuents \Nhl ch may be the sarre or
different, selected fron1f|uoro, chl oro, hydroxy,
(c) anithgreactiomrappitimidise lof the Faemisld Vi no, di net hyl ani no,
hydr oxynet hyl , met hoxynet hyl , cyanonet hyl ,
am nonet hyl , net hyl am nonet hyl , di net hyl am nonet hyl
and | -net hyl pi peridi p-4-ylnethyl; or a
pharnaceuticalIy-accgptable salt, solvate or pro-drug
thereof. 6. A pyri e derivative of the Fornula I
accordlng to claiGh1l wh@fein :- Qais 2-furyl,

3-furyl, 2-thieny|, 3-t Dy jgijb4 pyridyl,
4- pyr|n1d|nyl or &- pyr
substi t uemyss—conpr |

a bears 1 or 2

substltuent sel ect ed
f romhydr oxy, net hoxy, |ythyl and
1- hydroxyethyl, and an optis second substitugnt
sel ected fromfluoro, chloro, trifﬁﬁbronethyl, cyano,
hydroxy, nethyl and nmethoxy; GL is CHand & is N, or
Glis Nand @ is CH qis G ris G the X Qgroup is
| ocated at the 3-position; X1 is NHCO and Qis
met hyl , am nonet hyl, 2-am nocycl opent-1-yl,
4- am nocycl ohex-1-yl, 3-am nocycl ohex-1 -yl net hyl ,
4- an1nonethy|cyc|ohex I-yI inidazol-l-ylnethyl,

= e A ~ I 1




ris G the X*-Qgroup is located at the 3- or
4-position; XL is NHCO or N(Me)CGO and Qb is
warmwemostibyl , net hyl ami nonet hyl , et hyl am nonet RgI/GB2005/002665
di met hyl am nomet hyl , acet amddonet hyl ,
3-am nonet hyl phenyl , 4-am nonet hyl phenyl ,
whebeinki i ylldlﬁmcaﬂﬂb gﬁ)upland |Qa[TG§ ,I'G‘q, p,)R4aX6 land Q? lhave any of the meanings
ITH]1,2,3-triazol -5-yl, pyridin-4-yl, pyrazin-2-yl,
defipeq  aiznl except batany, fupctioprbigreup 1sgzr9’qegéﬁyﬁ necessary, with a morpholine
HaEvRy! -1 Hopyrazol -1 -yl methyl,
Ofﬂ%H§¥g¥?azol-5-ylnethyl, 2-pyridin-3-ylethyl,
2- pyridazin-4-yl |, azetidin-2-yl, 3-pyrrolin-2-yl,
i V-met hyl pyrroljdin-]2- ILR@@ahydroxypyrrolidin-2-y|,
pi peridin-3-yl,
pi peridin-4-yl,i thylrireridin-4-yl, VII
pi perazi n-1-yl, pHperidin-3-yl nethyl,
pi peridi n-4-yloxynmethyl or piperazin-1-ylnmethyl; or a
5 whegtinamad Rithavapnyyofibe msanibpedefuiet hewiibefure exceppthat airyufgnctional
thereof . 8.. A rinigin deriva%ive of the Formula,l
group 18 8{:03?%%(? 1(f ge%%%g% Yy szg}eé Ay pro e@ng group that is present is removed,
(d) 5- yche yydmthon btihas: c%gdqun% SMEE EXMARE IXWHeRIE R 5 Y|
Qf benzh§1dazol-4-yl; L is CHand G is N, or Gl is N
NRangOMIR; 3, theicoupling odphesgendor tlcherkicqllequiGilint itteréafcwitke dn amine of
the%t t?gg;-position; X1l is NHCO, and Qis piperidin-3-yl
% ridin-4-yl; or a pharmaceutically-acceptable
salt, solvate or prqurug thereof. 9. A process for
the preparation ofgf rinkg#ge derivative of the
Forrmula I, or a phar eut i cal’fy-acceptabl e salt,
solvate or pro-dru reof, according to claim1l
whi ch conprises :- (4) the reaction of a pyrimdine of

the Formula Il wher L is a displaceable group and
Gl, &, q, R3, r 4,

, T, .and Qo have any of the
meani ngs defined Yfjn clafm 1 except that any functiona
group is protectef if necessary, wiNKHR& or ganoboron
reagent of _t i : " 11l wherein each
of L1 and 2, which

same or different, is a
suitable ligand and Qa ha ¥’ of the meani ngs defined
in claiml except that any fuUnctiopal group is 1y
10 protected if necessary, whereafter afy protecting
and g ety she Fermpda¥Y8ht " i s renoved; (b) for the
production of thosgvggqu#pds of the Forrmula | wherein
X1 is N(R13)CO the acyl ation of an aWlfie of the
Formyla |y wherein g, &, g, R, r, R4 and R13
whereay @ day @f g.tRier,deaRi mpd Qidfavaedy phthe lnadanings exfimsultin claim 1

t hat . any. functjonal .group i.S.protected if_ necessary,

excepy it S upiliol Poon St eSifih Shoterppiany egedinggroup that

15 is prBsehRGEmYedler i vati ve thereof, wherein Q has any of

the neanings defined in claim1l except that any

(e) f uthetreanioh of p@ypmiding phthe FoedulafXliVecessary, whereafter
any protecting group that is present is renoved; (c)
the reaction of a pw®ridine of the Fornula VIwherein
L is a displaceabl g gr ﬁ&wdn , Gl, &, r, R4, X1
and b have any of lthe anings defined in claim1l
except that any functNonal group is protected if
necessary, with a norpholine of the Fornula Vp wherein
g and R3 have any oft nmeani ngs defined herei nbefore
except that any fuattion&f group is protected if
necessary, whereaffler any protecting group that is
present is renp (d r the production of those
conpounds d®2the For a | vherein Xl is
N(R13) CON(R13), the coupling of phosgene, or 4V
chem cal equivalent thereof, with an am ne of the
Forrmula IV and an amne of the Fornula VIE RI3NH - (b
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VIIl wherein Qa , Gl, &, q, R3, r, R4, R13 and Q have

any of the neanings defined in claim1l except that any
woummtoosmal group is protected if necessary, wWReT&B2005/002665

any protecting group that i18 present is renoved; (e)

the reaction of a pyrimdine of the Fornula XTV

XIVwherein L is a displaceable group and Qa, Gl, &, (q

and.R3 Vi f the ani defiined in claiml . .
wheiL 7 « e Blabifia BBy Ctbap a1 Kooy Bocef hq manings defined
in cIAG @ TXBEPt thabah ) fidietiehd RABDA KA

XV L1 wh%r ein 2ach of %1 anggilc_b%é,S whi ?Ecﬁgaaﬁ’ggﬂf%{e%gﬁ%bomn
reagent ofithé Eempitla X5 a suitable |igand for the boron atom

and r, R4, X1 and have any of the neani ngs defi ned

in claiml except at any functional group is

protected if neces{sary, wher egfiter (?my protecting

group that is presgat j efroved; (T) for the

producti on of tA&6se Qpnpoynds of the Formula | wherein

X1 is CON(R13), the ¢ afli on of an am ne of the

Formula VH 13NH - Qb wm V\,her4ei n R13 and %wave any

of the neani ngs defined in &IREm 1 except that any

functi onal, gr&gp is protected if necessary, with a
whegein pasiyafile aadiLd, which may bgdhe spanedurdifferenty és a $witablefligand for the

I I rein Gl, R .R3,. r.and R

bordy AT gF" hemt SR NG e episaRes ffiniiin plef eRcept that any
functioadl gaovp is PAGLEEtOM FineBdsOAY, WherbAfRIr @AY BFbtdcting %ﬁﬁtt‘iﬁc_ﬁ&t)is present is

whereafter any protecting group that is present is
remedpved; or (g) for the production of those conpounds

of .t Fornul a | erein X1 i and LS & 1. 1
O Do B R Pripedies teberaRpaT phfreh xis conw®),
the dcYta€ioR bflhi heheTHRS PéyfAld YTIEONpound wher ei nany

functional group is protected if necessary, with a

carboxylic acid, oR"Nied£%ive deri vatjpe thereof, of

the Formula XVI wherein Qa , Gl, &, g, R3, r and R4

1 ' ' i .2 .

e R @ b PR PEF e R UL SAR ki8R fonctional
grouphe pedcteel if aenesgrntvedt a cagbaybic pcidhat a teactveadegivhtivesthereof, of the

re d; and when a pharnaceutical |l y-acceptabl e salt
FOHB‘FI%H m di ne derivative of the Fornula | is

required it nmay be @bt ai ned by reaction of said

pyrim di ne deriva with suitabl e acid; and when a

phar maceuti cal | y-Ec%b‘gﬁaﬁ o-drug of a pyrimdine

derivative of the\&o | a is required, it may be

obt ai ned using a colvent i onal procedure. 10. A

phar maceuti cal conpgsition which conprises a

pyrimdine derivativesaf, the Formula I, or a

phar maceuti cal | y?accept’abl e salt, solvate or pro-drug

t her eof , aci(a)L(iiyﬂg\to ¢laiml ip-&3gdtiation with a

phar maceuti c ~acceptabledi-f'uent or carrier. 11.

The use d®a pyrinidine derivative of the Fornula I,

or a pharnmaceutically-acceptsple salt, solvate or

pro-drug thereof, according’ta C(iuﬁ“fnl in the XVI

manuf act ure of a nedi canent for ‘use’’in the production

i2- [ | f ' b . d
ol G O B8 TR G ARSI 1
funcaioddl griudlis pRIEddie nedeh£ey, wHercaftéRany RbRegesl %@ﬁb PRk is present is

such as man, in need of such treatnent which conprises
remeygei i stering to said animal an effective ampbunt of a

L. din erivative of the Fogrmula | . or a . .
@ phi T elfrafi o st EaPantel oL e Mtk Shesfingt s Qe Qs o
N-liffkeg hewefocy@l§T &otp,1He h&y18H0ai daV-containing heterocyclic compound wherein
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any functional group is protected if necessary, with a carboxylic acid, or a reactive derivative

thereof, of the Formula XVI

0
[ 3/ (R3),
/N§
G @
A|\ CO,H
Qe N
(R*), V1

5 wherein Q%, G, G2, g, R3, r and R* have any of the meanings defined in claim 1 except that any
functional group is protected if necessary, whereafter any protecting group that is present is
removed;

and when a pharmaceutically-acceptable salt of a pyrimidine derivative of the
Formula I is required it may be obtained by reaction of said pyrimidine derivative with a
10 suitable acid;
and when a pharmaceutically-acceptable pro-drug of a pyrimidine derivative of the

Formula I is required, it may be obtained using a conventional procedure.

10. A pharmaceutical composition which comprises a pyrimidine derivative of the
15 Formulal, or a pharmaceutically-acceptable salt, solvate or pro-drug thereof, according to

claim 1 in association with a pharmaceutically-acceptable diluent or carrier.

11.  The use of a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable
salt, solvate or pro-drug thereof, according to claim 1 in the manufacture of a medicament for

20 use in the production of an anti-proliferative effect in a warm-blooded animal such as man.

12. 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 pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt,

25 solvate or pro-drug thereof, according to claim 1.



