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WD 2006/ 005914 PCT/ GB2005/ 002664 2, 4, 6- TRI SUBSTI TUED
PYRI M DI NES AS PHOSPHOTI DYLI NOSI TOL (PlI') 3-KI NASE
WORBIcBOIDRS AND THEI R USE | N THE TREATMENT OF EANGHR005/002664
The invention concerns certain novel pyrimnmdine
2, ¢ ek ¥VAREYESIED OFYR IR Bt NER CRY tPHO SdHOY T B aept alole (58] BSKINASE
INHIBQrvRd @SD OrHEpR asstlr g SruEherraiiEnmoF cdryoes sess
anti-tunour- 5 activity and are accordingly useful in
met hods of treatnent of the human or ani mal body. The

i nyention.al SO concerns prgcesses. . nuf acture

of B8 3R FheRrE SHurh oI R gt Akt O
phaﬁ%@&ﬁﬁhﬂ%—ﬁé&p%lg A 08/ ateld FpAErulg® tHERRIF | whiSE Pbﬁess anti-tumour

t herapeutic nethods, for exanple in the manufacture
activofy amd direczocerdingly oscfulsia mqthcgdsaxj treatneant of thghuman or animal body. The
. anti-proliferative efffeﬁt in. a vvartmb oode. .andérml .
invegforalia CoRgRIIs PEOGRRSFS T e nRiaFIimet nedegivaiyes. to
pharhRbefith] csitfork @bhtamifd HEASAA 16 el 138 j&ﬂl@DiliﬁEut?&ﬂethods, for

psoriasis utilise conpounds which inhibit
exargplatit theirsanufactire o mediganientafer usexn pradocipe dfsan anti-proliferative effect
. generally but their toxic effect on rapidly dividing
mag@ppg)?(g{g%ﬂ a%@m{la%ms B&1's can be beneficial.

Al [ teh e : ' {

oy R K RE R B Ror (MR s SiktPicancer and
psoriagistutidise sorhpamds wdhiqghahkibitiRINAtsynitesipl Sychesunzponeds are toxic to cells

selectivity of action. 15.In recent years it h been .
sencapibC By ShURIORRAEToRt %Mplffhéslw%% ﬁéﬂéaﬁ% &} BIovp 93% G g beneficial.
Altefla SoprbAdhRE | PRt dberfh Bfch b e afis P e
inhibidoh bEDNA spithests Mave trel pogsmaial totdispday enbahdedl seBravishafvaction.

Muta eg nesis, 1986, 1, 91). Several such oncogenes |

gi Veracpriayepts ithas beem diseqvieridl hat rehimepeecRite canGEreus by virtue of the
rs . for.. f S i VALt i s

wanl SO e LA Spe S 8Ly WAGD. gaivation

L e

Sevespl syl sneaganesEive ﬁ@rtpéhmprggm of peplades euepig receptoss for growth

B PO NG SRR G A i nrse

cell bfoliMagtion. GP B Rnowh &8 exiple; thaBdeverhNEndogkisds et SUeRy@kine kinase
yrosi ne kinases to be identified arose from suc

enzypmesahd ghat eeféaie grovith facsoraagsiptorp pBALSY tyropinginase RNFyaRAS

cval ) BEfneSR KRD o R 5205 M A3 S SRR o
Chebn, 1089 "€hpti 1S The HrtSFMPSE tiHdeMB kdfasés 18 idenBEi68 Bf0RE from such
tyrosi ne kinases are I nportant in the transm ssion of

virabroopenes.dat exAnyrieaps60" Wi itbsingkinaset (@thsewise kepwi eaviSer), and the

They_.are | arge. enzynes i an the cellsJdmenbrane
comgapanain DrpSb EnSREIT ot b T SRanls AR gy kinase
(oth&‘ix@é’&tl&ofw%cats%r-&c?UCh as epidermal growth factor 30

(EGF) and an intracellular portion which functions as

a Riengmer tymspledsmases at anportant osihe draasmission af bidshémical signals

pr.ot ei ns ang@henceTLo [ nﬁl uence cell .prolifera

whidl it ool HRUAE0B1 ThELuBES Fyas it it dicel Behbrane and
poss&%%x@r%élﬁﬁ %%ﬁﬁg@ Bo ABGR faBRBE/CE s efideFnal 8fbwih factor

base
(EGF) and an intracellular portion which functions as a kinase to phosphorylate tyrosine amino

acids in proteins and hence to influence cell proliferation. Various classes of receptor tyrosine

kinases are known (Wilks, Advances in Cancer Research, 1993, 60, 43-73) based on families
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WO 2006/ 005914 PCT/ GB2005/ 002664 2 of growth factors

which bind to different receptor tyrosine kinases. The
wobhewgofdieat i on i ncl udes C ass | receptor tyreeT/eB2005/002664

ki nases conprising the EG- tam |y of receptor tyrosine

ki nases such as the EGF, TGFu, Neu and erbB

of gfoR@e Pdceir$ whidh bisd & &ﬁei@ﬁ@ﬂ&eﬁtbﬂﬁyr&ﬁfeﬂ&h&ei yTl&S¢1ﬂ£1flcat10n includes
ki nases belong to the class of_ non-recepto

Class § rassptaetykosieeskinassp compesiag thedHeR damiky ¢ éfFHtQH falquylezkﬁiwses such
transm ssion of biochem cal
as t@'%%?ﬁ“ﬁ@%@%?%ﬂ% ‘i nfl uence tumour cell
g ik bisY 'kn?\k/ﬁ AR CEAMih Hro@Rkinkddy %@10‘/1% R R of non-receptor

sequent net astati’c tunmour grow Vari ous cl asses
tyromﬁe Kinnases Gsdﬂxp:lt ae loqayadaatrmllkladaaaé agripvédmedun the trbnmhmsagon of

. the Src faml St
bwc%m;gl Sntiquhag iose Bt puifiencn el HED: ddsuinsyion and

& & 4dHuS @M 8 of non-recept
mvagﬂvgﬁéggncp%ni egfr?}éh{éocsg%ng ﬁﬂt;rr%ce afar uy aﬁ Ol NOn-Teceptor
tyroslne\kisihges ara lafowtnyinckiding the Sasfanmlgtsudaas the Senyd.yayEyn and Yes tyrosine
~involved in the transm ssion of biochenical signals
kinaggseh as those that influence tumour cell growth. Such

Sek.

BN AR R A s
whicésar@ated 1ﬁl€EeHﬁldrlyﬁﬁRd6\Bhw&mlﬁn§mmna kthaktiadtemtion and are involved

Nature, 15 2001, 411, 355). It is also known that
in thedranapission 196 bl%hﬁa@éfsmg@l%whtaé those thaf influenge tm@iuacell growth.
Such %e&%%ﬁﬁrgéﬁﬁng glg]ﬁglﬁpﬁ \&:‘)8 glrrrl]cfshtsd%: gfﬁee%% ER@&&S??M@ and those
dowaktedagl &f FBKIsuals as PDESE, AK’ﬁtanﬂ A TOR (BRinteuJensen el Flunter, Nature,

I%r owt h and invasi veness. Various classes of lipid
200kidddsE¥D)are known i ncI udi ng the phosphoi nositide

|3S lftl ig %1%§|k§‘§$’ﬁ 3}3'«%{{9%1% k U o géag %[on%?o E{Iesc@ss of Hbidykntleﬁ@; which are

loca%Qﬁ@at&IlhEM%r laN@sfetdMo idvElive@iethé &ﬁhdrﬁﬁsmbﬁ of BioblwthivElsignals such as
under st ood that deregul ati on of oncogenes and

those [l;hm) mﬂlsummImo eelhgriossh ambmtvaswﬁnes% wiqus glasenspf lipishkinases are

nt . tunours exanpl.e necr

nogaictadifi febpsiRiosiside P AR TTe ditet B flagkf & HI3RY ity that s
alterRhRl F#‘%V{ftpgé’\ﬂﬁetpﬁééphﬁhﬂﬁﬁﬂokﬂtdl% -Pahdevamslymedi ated by

t he K fam |y have a central role in a nunber of

c elll is powcesd beslerstodd dininderegubdtionef an¢agenesnandA8mour-suppressor genes

rvival , .and derequlation of t ath s is.a
conRien{q s FPRALGR ob HAlGRAS HUEP IO DF AR VR 96 B Leasstel
t

prol%f:%ﬁlj)n 9%2 %181%3&}17&5?11%9%&&;712% glso ég??&;&#)wgsﬂg sfé%la lin ‘éthways mediated
by tizePBECfamilR008¢ a tdBral 3618 7 30uMber offvell mﬁssbamcmmmg prohferatlon and

suri . and R PIBh obeFHEANB f BFAFRRYF Hpior B W1dk specifus of human

can#%oﬁﬂllg%érqyéebé&gi(ﬁﬁb o BRI BYLAREH AT BEd1EP0O L lF)l 515 617 and
ree mej or groups of "PI3K enzZynes are Khown Whi c
Foster & all, ASSelf $eiehcec2003iLb6 30873040). physi ol ogi caI

substrate speC| fici ty (Vanhaesebroeck et al n1

i n hedlBK gupily of bpjd Kinages 13 g group9feagymesy that phosphory ate the

3-position of the inositol ring of phosphatidylinositol (abbreviated hereinafter to PI). Three

major groups of PI3K enzymes are known which are classified according to their physiological

substrate specificity (Vanhaesebroeck et al., Trends in Biol. Sci., 1997, 22, 267). Class Il

PI3K enzymes phosphorylate PI alone. In contrast, Class I PI3K enzymes phosphorylate both
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P13K enzynes phosphoryl ate Pl alone. In contrast,
Class Il P13K enzynes phosphorylate both WO
waQos/086914 PCT/ GB2005/ 002664 3 Pl and Pl 4- phosysedsd02664
[ abbrevi ated hereinafter to3PI(4)P]. Cass | PI3K
enzynmes phosphorylate PI, PI(4)P and PI
PI arf ﬁl-zh'gmgﬁz&@ Navbeci abb hevinaftectoRi(eP N aflagyr] RIBK enzymes
Pl (4,5)P2], although only PI(4,5) P2 is believed to be
phospherypsite/El, 814 and PIcégﬁ1%13&@@9@&@@5@@&6%@@&?@@9FOaEK%ﬁ)le,

f. Pl t | i pi R _
e P bt S ek BRI EF 3895 Prosphonyain
of PRY62prBdiRRk the i@ sébonll MbsbengkiePles, £8-tApHEAph&e PibbidViged

superfamly are Class IV kinases such as nmlfOR and
hereibifieto R (3 MP3ki Nosedistaatly peﬂ@tg@ nmn}hem@f this superfamily are Class IV

kinaihsulbe ML DR Ao Kt BrCmasesty il g iSne
resideS withHEprHleAs Sibbiratds KRBy iRtudidd ARSinldeRfodl Jf $hele lipid kinases are

eterodinmer consisting of a pl1l0 catal ytic subunit and
the GlassdqRIBKtenrymeslO subunit, and the famly is further

divided_into dass_ la and.C ass | nz s onh the
paiass SPISK Egiciaines sprviing o AL HEERTRE s ¥4 a regulatory
g . _ _ . e — '
s 8 1 5B 02 RS CEROR ol s o
reguthitory pagrervatdmkthaniah of fegolatiorgllaas brepzymebenmisiss of three distinct
(p85a, p55a, pSOfx, p8513 and ph5y), with all .
catalytie spRanite (BlU0gnP OPrndmy 199) that mpfiseay i five dysfipctypgulatory

| i f Nar f erodi .
s KPS B P St Rl P FLRTEBE o v
witht 42l 9EQWoRy fdGhR toSfolal\akb§ bf Bbtef RIBBHs O IC14% TOPIIKeare generally

Kinases, via interaction of the regulatory subunit _
acti @kl id sesponss thtWthrfe@bf—Stun\dh@@phﬁIecmeﬁmmp ddnagere yiaghteraction
o e 5k 55 R S SR R Sty o e scvata

| | >SBotWMpE 1 62 EnPRYB KX BEKHRIRR
receﬁ@?hﬁ?%ﬁ%égﬁtlé‘i%%g tAg gﬁo%?/?@ poprlljl %tli(yg’ns and sone Y
expresietl ivehli adll gped, svhetcas O expressibh és mbregesried $sleukocyte

enzynme consists of a_20_pl 10y catal ytic sybunit that,
popylaensAad somp epitheligh epilsy i Gpmtash hesy ass fn GZpmie Fpsts of a
pll ceata(jift?csﬁlbllﬁ}lt tl’}%? é‘)f&ﬁct's %viﬁCJ}%l@E%hlétB?r SO SPurtrmore, the Class Ib

protein coupled receptor systens and its
enzBXdis @86Vt iappgdhse totGpeottintotipldd reptot (GRCR) S teni uets

i's now considerabl e evidence indicating that Class |la
eXpIPIR0 HPEYiTie be Britef filelcessytep.unouri genesis in a wide

varh ety el L ' .
N TR ——
tum&@iaEsis ROORide JaridFDf Bldhn chierss ¥ighep ldectlyher ipdirdflg (Vivanco and

subunit is anplified in some tunours such as those of
Sawtyers, NatareyR¢vitvas/Eanaeh 280243, 4891981 i rkéoreammplecthe pld0@ subunit is

ampfgd s B B onof G o eri S RSN Pt S GeRetics, 1999,
21: %-ﬁbﬁﬁnﬁ@@r@@ﬁﬁh ¥t biC ()(ﬁrisc'i)ogeﬂéf 2600, 1_9_.327'39\@/4QE EMore recently, activating

associated wth vari er tunpburs such as those
mut@fiorsRethiwthercatilyaic site @f phl Gnbhvefbethessbeietad twithmdirioumgther tumours

(Samuel s et at., Science, 30 2004, 304, 4) . i
suchrathese-of dhelereriat weiogradioh tsgseashanrkluag Lhntiskyet ., Science,
ZOOA,dSﬁE 3§4)e q’u{n%u?—?erfgtg& ?nu?aﬂﬁ)gs in p85a have also been identified in cancers such
as those of the ovary and colon (Philp et al., Cancer Research, 2001, 61, 7426-7429). In

addition to direct effects, it is believed that activation of Class Ia PI3K contributes to
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as those of the ovary and colon (Philp et at., Cancer
Research, 2001, 61, 7426-7429). In addition to direct
wehimooi4it is believed that activation of C 8€%/GB2005/002664
P13K contributes to WD 20064 005914 PCT/ GB2005/ 002664
4 tunourigenic events that occur upstreamin
tumair{geaic dvents irdt beay sipstiaim axsagmllengyyatiweays pfor Exayapid by way of ligand-
dependent or |igand-independent activation of receptor

depw?@sqr Hgand-Hulspendenmorivatan e Fgcepfor tyiepiag kingses¢ GRER swystems or
1nte%<ns épVg?aneQea? Eaﬁ_c'%g ﬁ&&ggﬁ\ﬁ&}'@vs? 3@?44 30 S%éit %0\%2 %941)1% 8f such

upsteRaei m%ﬂ@@ BSpitRRa@findlie svgerpREsiby oDk Recelsion @8‘651555 kidase Erb2 in a
in a variety of tunours Ieadlnglto activati on of

varigty gktuﬁ@mrate@dmgé@ peipEon phPEK-metiatad pathoyays (darari er al., Oncogene,

200 480 BAREs T el aRRe o KPP ERE P (Rt zen er .
Nat#851997498248)-548)) AQAdiitioRClaéd RIFIKAnirY 368triBBY indirectly to

= contribute indirectly to tunourigenesis caused by
tumeurigenesis crmaebby eainus |dgwa$trﬁangs1§méhmgeventw Fox axgshple, loss of the

ef fect of t suppressor
ofteqs b Sy TN Qo Spbaesiy SBEsrERfroe el SIS BT IOk BI(3 4.5)P5
backl® 1*1@435)@% Hsbdated Rathl Svedp BR:IARA ofitdfods V&Y der fén of PI3K-
range of tunours via deregul ati on of P13K- nedi at ed
medmteuﬂptoducamnoff PE?(]3(435)E3 g$iagpspiane Personsm ExpaCelbRes., 2003, 264, 29-41).
Cel | Res. 4, 29-4 her.nor.e, . . .
Fuﬂ‘aw%tagsmsﬂtas?n o6 8 eftFds o6 bpr BlemoB e Siaualine yents i believed
to coHtGRAL kd A gaﬁ“éfﬁ Bf éanbérs bek L o bSI %ct?%%ﬁ 0P M{?(Nl@h@ison and
vari ety of cers, for exa activation of Akt
Andéfsbn,Hod I ibar Sigyrhl @gﬂ@ﬁ&‘brl&, =l BQﬂ)ar S| gnal I'i ng, 2002,
14, 3 395 5 ddltlo to,a rqQle in nedi
pr & P«%énae i rolea Semearolte fegptigeiepAguivival Al g &7 fugrour cells,
therd Q%Fs% a%,o%d%lvﬁﬁngéa@gt @I\ébsdﬁrliiﬁ(tenf}‘m&l @ﬁlsalgc?co%&%t@szﬁﬁffﬁ)ﬁn genesis
W | so contribute to tunourigenesis viaits
via itsufinaéti canini tambunassociass sromtladlls.t melamjz)ki PBK Eignalhng is known to
exanple, PI3K signalling is_known to
PlaY@ﬁ]é@PPﬁﬁl%t 1plg|ig meglaﬁl@a .aaglpa@%ﬁwg‘an&gaﬁpéothm f«‘@lla in response to
pro- ?@%ﬁlﬁé fsagﬂgﬁscsgl'gh %@dﬁ@@g&‘ gtﬁalt A3 4001 'r"mﬁﬂ Yasc. Biol., 2004, 24,

294-B00R s CMasTPI3RI @lzyme? &@lh.lsoaﬂvolv@d)m&ﬁétﬂ&@ @hd nﬂgra@)ﬁﬁs?awyer
PI 3K enzyrres are also involved in tilit

E : Hnvestigalings, 2804,d 3¢ 1-d8), ALk lrlhﬁl?ﬁéfgﬁ ngJmeBI@ggle therapeutic
benet%QOfEi 1nili tlc;lh &t%llmo@l% lh{)&l&h&n%rlﬁetﬁﬁ%ﬁl d provide

rap eu bene viain ion of tunour cell
i nm&ﬂcﬁﬁom rtdasmtm&lt afiyimes|playpdinigodtant 1olefis $hd reBhRKon of immune
nzynes play an inportant role in the regulation of
celly \m’d%:R@K activiy opniribufngio prettpmpusigeniheffackafiindameatory cells

CoPedinlTenR R 200700, 048" 20, Be0. 867) - These

fi "I@lb%ncﬁhl%% Shest that pmﬁaémé%bﬂghmﬁoﬂs R CRisk PPBIOEnzymes should
Cass | PI3K enzynmes shoul d t herapeutic val ue

be of therapeeiat valne fcmftreaimﬁnvgf the vgridusrfopno et thy disdass @ sancgf comprising
ancer COH%H Si n h, as .carcj.no

t
soli ks SETRS caOmed Shd St e e R DRRSia

mahgﬁéf ciiank b%culhf‘ nﬂﬁBﬁdﬁ Bf @lass I PIKDEdRRs Hould BS 8f therapeutic value
3K enzynes shoul d be of therapeutiC val ue

for treatment of, for example, cancer of the breast, colorectum, lung (including small cell lung

cancer, non-small cell lung cancer and bronchioalveolar cancer) and prostate, and of cancer of

the bile duct, bone, bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus,
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30 for treatnent of, for exanple, cancer of the
breast, colorectum lung (including small cell |ung
woam@osotmon-snal | cell |ung cancer and PCT/GB2005/002664
br onchi oal veol ar cancer) ansl prostate, and of cancer
of the bile duct, bone, bladder, head and neck,
ovaxg,i shaebeas,|skite kested Al fond, Nite26d, cadix dridsailes, ané spRuRGHSas M2 luding
006/ 005914 PCT/ GB2005/ 002664 5 ovary, pancreas,
ALIsaid{CMLsmpliple myelema and iyarpi®mager vi x and vul va, and

o ST B e S sl TP g rors o e
P131§ ﬁﬁﬂeeﬁnﬁmsﬁ@/cﬁé PIXgintHiton I0Y 24002208 ietmdn@lie SABough use of

e” PI3K enzyme famly using the P13K inhibitors o
thost Yorapo0Rrls aray snggestramele ior PABKhnn aghllulgeevsht, theytanonet sufficiently

selegGEntting s A gy o oy Sisbore ) oL bRGaeiidaffigtt Hofamity
memberK FodMhis Yeds@n,%Jln‘é‘ffoféinﬁ%nﬁpstel&gv@f)hithﬁﬁcédﬁéhlVIi’IgKQBhibitors would be

roles of the famly nenbers. For this reason, nore
usefplapaetibwaamosatonytléte engdrstandivg of PISK fultde0 andtolprovdsuseful
woul.d be useful to allow a nore conplete
therapeyc 885 ng of P13K function and to provide useful

Uhet SRAHGA fo AERRESenel, hBreddlBlilbnR Pt(ﬁeﬁ CGITAPIR %Hﬁgﬁe%’play arole

there 1s evidence that (ass | P13K enzynes play
in othet disedses OVraanmérsdaTends yPhanmagdlogital Sciemea 008 124, 366-376).

Phar nacgl ogi cal Science, 2003, 24, 366-376). Both
Botltfgg%lq P43%P31Ky1@ﬁsz ? élﬁal%t ass, ﬁg;}gn@advgslqusrtngrg;lﬁ% in cells of the

i . mrfurk h | i
oS IR O Ah, SRUET B0 115 VR RS erpenc
targdth éor iaflaminhtoia pediilietgic iatigeioas.f mhititidrl afPIBKAS wlsamseful to treat
allergic indications, Inhibitjon of P13K is_ also .
cardipyasqilaridisepseade ants ipflammyondincior dirsethsy Hffesting cardiac myocytes

(Pra@sﬂltég.'ak. nﬂeﬂ ! @LioFhd G 'ciﬁ‘.,rZ%@%,l %) g@fﬁ-ﬁfli)(?oltﬂug %hhibitors of

car th., rends in

Clased PO ¢ asentsalie dgdted febe 80@due h3he pRRGerion)and Hedsnent of a wide
inhibitors of Class | P13K enzynes are expected to be

varigly of diseases i additigprtevanger-on and treatment of a wide

vari.et f di i di t,i j .

vl TR AP PO s SRRt conan
pyrigitfifé 84B6Sed hrbess PIIIA EAzyALE iRNIbitbTyCHCARit 8id M@ tusef@bin the treatment

possess P13K enzyme inhibitory activity and are usef ul

of canget. KBhe diedesvsmfocusss opardaminoT ard bstewppdamiaofsyesitetsd pyrimidines.

aryl am no: and, het er oaryl ajn no- su 1futed ..

The e ins SR uprEh SR Eo S BB inst enbr ace
2- ¥ dise1REd inl BB fedRYatamt AlppBSatiohtl 275 TH3IRAt@SREictybf structures
Eur opean Patent Application 1 277 738 that a variety

posse$s RISKianzyme snhibitery eetévitylr@r asmuspfid i fisi thiatroenf odearices-t The
disc%rs]grgﬁr @Ha%el{l%@ohg)é %’blﬁglfp%l?@r%)%‘%}sﬁ&ftedcba}g}%%% het-lépoear}?l%ompounds such
as qtgﬁl}gzﬁﬂﬂt% Qhé B%&M?fzt&]by&‘iﬁfhi@é Gtflali G %gw.ﬁefphbgﬁ&mmﬂéd tricyclic

as qui nazoline” and pyri do[3€,:82- ] pyri'm di ne
hetectewryl\catipoesdsasuch 4s compivods descsbdabasi fyuide B’ 121 ¥ SJiaked[8,2-dlpyrimidine

.hetero | conpqunds such as c ounds descri.bed as . .
deriyigiEto B8 5090 Y ST 409 BDTRE dHRBC G BN 0 Qerivatives
Theys GARE A £dtind Th SWDRsiOE TR HRRIBHE dERNASES bbSess potent
py?ivmﬁ%?:ne der ?lvat%%v%@. . © b es8 poten
anti-tumour activity, being useful in inhibiting the uncontrolled cellular proliferation which
arises from malignant disease. Without wishing to imply that the compounds disclosed in the

present invention possess pharmacological activity only by virtue of an effect on a single
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We have now found that surprisingly certain pyrimdine
derivatives possess potent 30 anti-tunour activity,
woebtwgossaef ul in inhibiting the uncontroll ed ceCiru@B2005/002664
proliferation which arises6frommalignant di sease.
Wthout wishing to inply that the conpounds discl osed
bioldgdicdl Bfocesy, ﬁ:&§B&hdvﬁ& €l HRtoRgeaRdsSprptide ﬁﬁ@ﬁ)ﬂl@@h@@d effect by way of

activit onI y virtue of an effect on_a. si ?t
inhitig o 0HO %&vr@z@wa@w@w byew 1 of ihibiian qf b%@l?és Ia PI3K

e R B PO T BB oo
c1asg>1§1;<13m s. particularly by way of inhibition of the

Class la P13K enzynes and/or the Cass Ib P13K
enZpereompounslsod the preseat Invemjong alse upafhl ipiinhibiingfthe wrecontrolled

celll} asa]e‘ﬁle Pl%@ cjtr g%s zr@frbyaqr})ﬁls ?lﬁ]{l:?r’ﬂ nds %.Ests?ésheg B 2% 1nhammatory
diseA4a¢ ot Elnse rhe%ﬁlaltdih afth R Ohddf 1ﬁﬂﬁhhﬁfbry\43bﬁgl A5da8®StibloBR diseases

various non-malignant di seases such as inflammatory
(for dxam;ds hspa(txk:@lrrlmswfmiddungﬁbnmnsb igtbngartilonephirBisamaltiple sclerosis,

i nfl mmtor | di roti.c .di seas or .
psoraR i BTRS HOPHEI GRS, LR PERGn i rgjons of e Sin, blood
vesseﬂ BIBLL PRER :pIe' atherBAIdrbil m&k@ﬁ@s‘fg)saue?gﬁe hffiaS

beni gn prostattc hypertrophy (BPH), hyper3ensitivity
insulip-alependanst difibetdsediaketiv; rebihamthy abd didete Inephrepfahﬁs (for

ex nple at eroscl erosi.s and restenosis),

asenerally; the EI‘PIPHO‘H’éiﬁ oh H@rﬂresﬁptalﬂ?é‘flg’ém H??%?S%P?tent 1nh1b1tory activity
BN A, PSSO, ORI ks
less potehtinhibitpryeeztivity biyainsigpiosiae kithsesenzymPy SiCheus 2lyemeseptor tyrosine

. particul ar] %@gal nst C ass la Pl3K enzynes, whil st
kinapgss fos s37mple B recppipe irosineHringse gpg/or ¥EGH tegentgivrasine kinase, or
r s
ogaitpf Aol S ng RN oS 25 EL BB RERAIn YRBOLAR of the
presédtdhwntiviPossess euisentibity betten poﬂendfya%nsOClasﬁgBI&E énzymes,
non-receptor tyrosine kinases such as _Src.
particulatlhi @gwpstdlassdp PE R copmps iham agingt RET rﬁ?@g@rrfvrosme kinase or
VEd%aliq % %%étl?lo @osﬁ)oslﬁﬁ%ﬁ é)%égf; é&g}ggé‘ﬂt&ytgpot% ;gg%g cor{nsqounds possess

suffi@ieﬁﬁﬁotb@y&%@iﬁsﬁ@lﬁ}ﬁTBBBH éiﬁ?m@gﬂlhﬂﬁil&y E@E bé%@&DinQa[n amount sufficient
yrosine kinase or VEGF receptor t@é@OSI ne ki nase or

to msrtut Glops ¥ RISKpmaymes: pegiohtarlyite aﬂvelnt s lacRIAE mApges, whilst
e 3K .
comBRIGHEE Al ik GoRy 3 FRGlo TR RBT Vi pger rosie

kinab®o1 $Y8inBhiredepfst by Ibsﬁéﬁﬁaa@enzyﬁes particularly to
inhibit Cdass |a P13K enzynes, whilst denonstrating

| i thckerding towine pspeghipitbe ieatioreberstio pravjdedsi pisinidingglerivative of

receptor tyrosine Kkinase or Src non-receptor
the]? gqr:e ki nase. According to one aspect of the
invention there is provigled a pyrimdine derivative of
25 the Formula | OR3¢(Jq (R3)q
N
R2
N
] Xt — Q
7
(R") N

(R%), 1
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R2 NXL - QU ~Rl)p NR4 ) r WO 2006/ 005914

PCT/ GB2005/ 002664 7 wherein p is 1, 2 or 3; each Rl
wanroesposoi ch nmay be the sanme or different, i sPeeIGBOBH2664

from hal ogeno, trifluoronmethyl, cyano, isocyano,

nitro, hydroxy, nercapto, am no, fornyl, carboxy,

whe€dh pagoy? or 3;ur ei do, (1-8C)al kyl, (2-8C)al kenyl,
(2-8C allkynyl (1-6C) al koxy, 5 (2 6C) al kenyl oxy,
(28 |gy¢g,p oy&ych (ngy Q@}@ qametqmd@fferent is selected from halogeno,

tnﬂ§1 g)%h% %mZﬁ]E gilan i,1’11t1'r)( l%ya@g%f l S | %}%‘g If()rmyl carboxy, carbamoyl,

I,
A i St

2- 6C2a16€t)yé¢?4§/afi’e?@)ﬂidyynytozyﬁ(@)@)laﬁ@bmoafh ¢0)alkylsulphinyl,

(1- 6@&%@6@%9 R RS W ABE ukyljamino, (1-6C)alkoxycarbonyl,
N{l“b@aﬂ%@a%éﬁéﬂ (® nﬁ@ﬂi%@jﬂk&@dﬁ&@ﬂoyl (2-6C)alkanoyl,

O al kynoyl am no,

2- 6&-):(1karﬁ)§l)csslyk§2’l-6¢)®llﬁﬁl)>)‘dhlk1m®oN—(dPﬁ(h)alkyl (2- 6C)alkanoy1ammo

G-tk R PN e pad s S S el pey Amino,

N-(1'\%‘P(~51a11§1 )(% Fp%lg%mog%ﬁhBYNiﬁr L&A fkeylureido, N7, N'-di-[(1-6C)alkyl]ureido,

N-(MC)hlky[hﬁrﬂ:}dﬁQ)Jle I«%LE[BGCM]aﬁhlyélgo N,N’,N'-tri-[(1-6C)alkyl]Jureido,

- 6

M- rblptagtont N Bk Gudi Sriphmarh HoSCitkanegiphpnylamino and
S e L i R e (L

co CH(OR5), CON(R), N(R5)@OXN( R5) CON(R5) , SOQN( R5)
02, SC(R5) 2 and_N(R5) C( R5 wh
whepdin gy bertopt apme qregylsp%egi TN B0 SO MRS, ¢, B RS, coN®)

NEISQNEERAORY so é@@iﬁwﬂ( ERY ) SR pad NR®ICR), wherein

R i§ Byc&@ehy@rl (wasa aﬁdeéﬁ)zﬁ&lkwyl (hGCﬁﬂl@ﬁI yl

het er oar het er o | or

@3- 8@@3@!(@89’ |(§+81"()qy 19){11(%6(3)@1(}'1( loalkenyl

(3-8 %}'S@ }ﬁ/'ﬁ%ﬂﬁ( l%%ng n?t op [ gygﬁrﬂk%r“g“’%}%ﬁ or

heteﬁ@%rblg!i@l -8CTaltkyl GridRYy, i3 QanyRnedioxyr nore hal ogeno or

al ky subst ituents and/or a sybstituent
selasd Mé@reﬁn ey (EI;IdCb& 1 Chp rgcfawtwthla il subsfifaens optionally bears on

eacl-t %%%}%Fﬁ}f’f ﬁ?go g¥c(df %E)eolgfriﬁ?ﬂa gé]'% oz](g}‘l (lf cgf@ﬂalkyl substituents and/or a
subgtllue@@%élédfé/d 6 ly, medeapio) ﬂjniﬁ)é' &b Ooarlﬂﬁy carbamoyl, ureido,

-[ (1-6C) al kyl Tam no, (1-6C)al koxycar bonyl,
(1- 6&-);(11{97@(;11&6@}&1]93&%@MC)alkylsulphmyl (1- 6C)alkylsulphonyl (1-6C)alkylamino,

ai- A BBy 5 S e P A R Bty
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylureido, N'-(1-6C)alkylureido,
N’ ,N’-di-[(1-6C)alkyl]ureido, N,N’-di-[(1-6C)alkyl]ureido, N,N',N'-tri-[(1-6C)alkyl]ureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

-X3-Q°
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N-(1-6C) al kyl - (2-6C) al kanoyl am no,
N-(1-6C) al kyl ureido, N -(1-6C)al kyl ureido,
wol200d008014 [ ( 1- 6C) al kyl ] ur ei do, PCT/GB2005/002664

NN -di-[(21-6C)al kyl Jureido,8
N,N,N-tri-[(1-6C) al kyl ]ureido,

whefénﬁ Xé@ﬁ) Edi{é(% (Il%snldl @fh@@ﬂy&te% from O, S, SO, SO,, N(R®), CO, CH(ORS),

anp
CORR QY RN MR S S G NBOSOs, CRE0, CRS and

b5 R RS iR

3- 8€§Eglc H%@i&%@ﬁ@;@foall&mm@mmylx{s S(Ss)c@cléalke@}n BBTHcRlodlRenyl-
e O,

sel ect fromO

(1- 6@3lltﬂsl}etem@m (l;@ercpa(ryiﬁ@lgﬁ@)@l:k@) he@w%yr hqtq(rp@)c%d}il -6C)alkyl,

gg% &’g‘ﬁre% 1@@?3" gﬁc‘(;]%g%i\lg%bgcy\gf% ken{}l ﬁeateroaryl or heterocyclyl

grou?r \3/1|th1£111 sﬁ@tﬁﬁéﬁ‘t bn R 03tiStalsMehRal, B 3 substituents, which may be the same
8C) cycl oal kyl - (1-6C) al kyI 3- 8C) cycl oal kenyl
or diffr@it) se;e@teda&m hglogéno, m‘;fe{o)r@m ¥, cyamoenitray hydroxy, amino, carboxy,

carbfiibdh, S, 1 SRR G0l EHC ST, 1 sakony,

@- 6%@%& ?ﬁéé)éhkyn&l%k?%%@)hﬂ@itiﬁ%nw 6Ci&ﬁ$y@§uﬁﬁﬁry3h or

rocyéfyl group within a substituent on
(1- 669nlkyimdphqnyb€(il+6§)alkylalrmo Fi-§0 bD)atkyHammo, Qmﬁe)alkmycdxbonyl

6Lk RN A CHkanog - X égﬁé&%ﬁ%&&hﬁgﬁ%ﬁﬂﬁ-6C)a1ky1]carbamoy1

kil
Q- 6?2;{1@;% aﬁnéﬁ@{z@@ﬁ@(égalg r(gyny?lkérgo i g’llﬁ (1- 6C)a1kylure1do
N'-(1 5@k plukeidy, INS 1Y/ -di{[ 2H6C)adit i jonsilaxry, N” (dil—[(ﬁ@@)hkwllhmdn

NNfz_}‘{ g%@'r . %@&i}ﬁ%ﬁ%&v qlcéé)@ﬁyga;'@kyym' 2, ﬁfgﬁrby [{1-6C)alkyl]sulphamoyl,
(1- 65:451 5 :}rcmrléﬁ&i‘%&@ﬁ]gg QX(?\KV ((}(@Cc)sgﬁﬁ)yﬁ f ﬁmesqlphonylanuno or from a group

of thY, fdkrflitaf; ( 1- 6C) al kyI ] car banoyl , (2 6C) aI kanoyl am no,
N-(1-6C) al kyl - (2-6C) al kanoyl qm’ no,
N (1- 6C) al kyl urei do, N -(IZ6CRal kyl urei do,

whekgﬁ,l N isd. 1{{&% E?ra gll 1?%%1%@%% grgfhlg and N(R®), wherein R® is hydrogen or

(1- SN)a{Ikyllg%rdliﬂkrsl[h@lﬂolg@I@—@' -6@Jallyll giydeoxy-(1-6C)alkyl, mercapto-(1-6C)alkyl,
a Su
¢! GQb@S]@npxy[ %116(@@1@{1 Kg—ﬁ@@KﬂH};%WC)alkyl cyano-(1-6C)alkyl,

%@@@%ﬁ)@%@%ﬁn?@ggg%ﬁgl (L6C Ry Jgmipg-(1-6Galkyl

(- 6gibélklzﬁloylhfrmhd$1-€1 ng%ha(l 6@&&oﬁycarwm§[a@mﬁom6t§alﬂyldl rect

bond or is select from0O and N R wherein R8 is

N-(In§Qrabgdureigo-(1+ 2@)@&}’18@,‘) élﬁﬂ)alkﬂnwdw(h -6Clalkyl,

v SR BRAH bR BN A SR A i romit o

‘ L
N,N (,ng’ ﬁ‘r:I@ %]Jg}]grelfdb ?Q?a%‘i%l l%l; Fﬁg%]ﬂﬁoﬁogig@g}c}@aféﬁiﬁla
d| [(1 6C) al kyI ] am no- ( 1- 6€PArKY1 ,

whe{ei gC%‘ E]g;@% él%qtg(g}reglk%é)?Q'W'N(Rg) wherein R® is hydrogen or

1-80h 41165 pdy k! %910( IH6¥oaryl, heteroaryl-(1-6C)alkyl, het Iyl
( ?l) l%’11 683% kyal%rm d% (1)%%%?(3' K claary eteroaryl-( Jalkyl, heterocyclyl or

heteMcyNyl—dh 6(1;Ia]ky$ @hadhloptipoalby bary ﬂemlﬂjstqments which may be the same or

dlffq'zlpl\rrm sde:‘k@c ,roxp%afogé)c!aﬁx&bgﬁr(i]g&g%a]l %’é)(é'rﬁ:@ﬁlkm&f froma

group of the fornula :
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-x5-Q4 wherein X5 is a direct bond or is selected from
0, CO and N(R), wherein RO is hydrogen or
wO2e@@psdikyl , and 4 is aryl, aryl-(1-6C)al kyl PCT/GB2005/002664
heteroaryl, heteroaryl-(1-6€)al kyl, heterocyclyl or
30 heterocyclyl-(1-6C) al kyI whi ch opti onaIIy bears 1

or ard Hb®id ¥ oc dMy 1t}bﬁ atstibstis@ene ofR' optionally bears 1 or 2
di fferent, selected from hal ogeno, hydroxy,
0X0 nmgwaqukwtugﬁa (1-6C) al koxy, WO 2006/ 005914

o 815 P! GDt pebart Y RE ARk S RRE FPRE Gitin 4 R, pubstivent

are c%tloﬁmy sb?aﬂamdqathé Hi@éﬁlbhuﬁettﬁe cmmoﬂvhgbap Bel@éib@ﬁﬁfhtO S, SO, SO,,
car bon a in an al ké ene Chalf’& w t hin

N(Rs WD €Hé<ﬁR ),aCE@NGbItO) MBI )GOs BISRT AN (RY), tS%N(RsérNGFor)SOz,
crlggod b5 R ol SR BB KEBLFIRSE) B > 50 5
N(ﬁzg%ﬁ%%&%%%g 0), N(RL0)S02, CH=CH and C=C

wher n or (1-8Qalkyl; Rz2is
hyqriegeh 298 dor4; 8C) al kyI g is 0, 1 2, 3 or 4; each R3
group, BF\:hI ch may be the sane or different, is

( 1%@) BYRUR; wvhaclgmam pe the sapeg or ﬂtffeﬁ%mnlﬁ |<!arSC)a1¥@é or ggroup of the
erein X6 is a direct bond or is selected fromO and

2), wherein R12 is hydrogen or (1-8C)alkyl, and

R11 i s hal ogeno- (1-6C) al kyFX°hRHr oxy- (1 6C) al kyI

l 60C) al k 1-6C) al kyl 1-
! 3@@%”&5«% b oberertion S a8 N Aoy bargipiR 2 is hydrogen

1- 1K | I
or(l(gctaéi ;i%y Aﬁg‘eﬂ?fi é@ﬁ%ﬁ F%}m% (s 68)a11?'lor 2; each
(1- 665'31@6@(&6@%11@1 -QesCiakys, @ﬁﬁn@(l—@@aﬂﬁﬂeﬂ%@a&ylmm-
sel ected from hal ogeno, trifluoronethyl
(1-66palkyd, dlh&bﬁéfﬁa,lkyli}pémngﬁléc)%lmlm @@Qﬁaﬂbmylaemn@éh-éﬁbalkyl
urei.d -8C) al kyl, (2-8C)al kenyl, (2-8C)al kynyl,
(174 %@a} 'y, (1-6C) al kylthio, 20

( 1e8& RY EY&&F |vﬁ1hé}ﬂ¥15y bé ﬂme@gfl@'ok* W R RNQ BYketed from halogeno,
(1-6C) al Ryl ani no, [(1 -60) al kyl] am no,

tnﬂl(olelﬁéljhal lcganes aittog hydrpxysl-nqerez@@ ailrrkw mﬁmamtbamoyl ureido,

(- 8%% él( %%‘ﬁ%?al k& ]3{5&“ nﬁﬂ 992%”% L‘gﬁéf&"‘if%h&) al kyl -
e

(1- 6Mlk<ﬁ1ycﬁ1(bﬂmﬁa)le(lll@ﬂ)}11ﬂ{y]emdbamoyl N,N-di-[(1-6C)alkyl]carbamoyl,
(-6Rmlingh, SO IGIN 6%%53,& 6 aSylaAio, N-(1-6C)alkyl-

@- 6?@%@%@&@%}@ Rﬁﬁ%ﬁﬁg&’?f V'~di-[(1-6C)alkyl ureido,
N—(1h5(C)hll@ﬁ)raidbyN;M'Jdlq(l)&D)aH{w]$uﬂ1@dn(N]M At 1-6C)alkyl fureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino;

X' is selected from CO, N(R'*)CO, CONR"®), N(R®)CONR?), NRP)COCR™),0,
NR)COCRP),S, NR*)COCRP?),N(R?) and NRP)COCRP),N(R)CO, wherein R* is
hydrogen or (1-8C)alkyl; and

Q' is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl,

formul
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X1l is selected fromCO N(R13)CO CON(R13),
N( R13) CON( R13), N(R13) 000(R13) 20, N(R13)COC(R13)2S,
WwOIRRBAPODE( R13) 2N( R13) and N( R13) 000( R13) 2N( R1BLf©GB2005/002664
wherein R13 is hydrogen orio(1-8C)al kyl; and 30 QL is
(1-8C) al kyl, (2-8C) al kenyl (2 8C) al kynyl ,
(1- 6@«411@%1"@(1 ﬁcﬁeﬂkﬂl (ﬂyﬁC)all@Yﬁl (1663@)1@1@'
I\(/ Q) al koxy (1 6C IkyI
(1- 6@9@lhnds1(lnhm}é1ﬁ(}bal yla(ﬁ 6@3{1@1 Clalkyl,

N pCRRFL LR B Eoben ¢ 60%%%?%%&%0 (1603l

N- 1P6€Ffaﬁ§2&i@ﬁm@mélkyﬂw ((1'6@%@{1&1961&&(106@?@:11@@ al kyl,
(1-6C) al kyl sul phin

N.N 1d16@-é€)@k}§hm§;ﬁ@ﬁ¥-|6coajkﬁa)@( @1[(1 6C)alkyl]ureido-(1-6C)alkyl,

VARG SRR LA Chqkmestiepgrigpino- -6yl o

3 |
N-(1t %ﬁ@g@(%ﬁ%@%ﬁ%ﬁ%ﬂ%ﬁhﬁlﬁﬁ%ﬁ@@ﬁkﬂ

or Q{rls i, @@)li(llm)aikgﬁ (BSCleyelopkkyk (3-8 Cheycloalkyl-(1-6C)alkyl,

@3- SH)Wqugﬂ(eP{yl(l 2?62% * s gﬁ)g&@c%tpwﬁl heteroaryl-(1-6C)alkyl,
hete#yc%lg\bﬁki ro&;‘ciyl?@@)g n}’l]’ urei do- (1-6C) al kyl,

anesul phonyl ant no- (1- 6C) al kyI or
N- (aihd &(B):mlnkyrhy (CH 616)2 oaCHalgﬁmpl waittin yhea@! poup dp6@)adlylbghrs on each

saJd(Q;{ %51 agqup 0(13 oé | gkenlo ()g lgéé}fbla% %lglg allélf?i;lFS and/or a

T

(1- 6@3&1&@@9ynb@balkﬂﬂﬁ@)(am@hlkylmnﬂhme(bﬁ@)eﬂhﬂsﬂpho@HZIGC)alkylarmno,
up within rou tlonIIy bears on each
G- Td QA et OO GOV S-SR By RibageHo o

vadBSe) h&l]gﬁl%ﬁﬁxépf g%ﬁ%r Cag{,’gz By ’§1é)t§/;gh@f6C)alkanoylanﬁno,

N-(FGCW—(Z-@&])QH&W[&MHO av d(Qr6C)é.Ikyﬁﬁ:‘éldb WXN',—di—[(l-6C)alky1]ureido,
(1-6C) al kylthio, (1-6C) alkylsulphinyl,
(LA BB Y -6 Chakslayasias N At - [ls6 @l fugeido,

N- <k§§%ﬂ%¥§%}kﬁwsf Ny (kg %cfaﬁﬁélhﬁ%%o%‘ri BPRYdi:[(1-6C)alkyl]sulphamoyl,
- 6@3&‘1'1{&1163![11&&0&@1@1&1&%]1 SNi(lb@(U)QMdyl (1-8€ il kapidtlylamino,

6C) al kanoyl ox 2- GCZ% kanoyl am no
|\|. (end @@)emnkymy z(ryf@: edwva l}thﬁﬁ@)cycloalkenyl heteroaryl or heterocyclyl

groxm_\(]&hlg% OllJlP &pb alﬁl\!ﬁars &I Q[OE %(Sélts?ﬁl aI kiévd—:]; g{ ol dgé the same or

d1ffé‘11e1’1‘l!' sdhectdd ﬂroﬁ%tc%@h@'tﬁﬂh&rdﬁl@tlﬁp»c ano, nitro, hydroxy, amino, carboxy,
N- (1- 6C) al kyl sul Eham) (1-6C) al kyl sul phanoyl ,

carbhiy e (oOr IRy (T isbiensiy (2. SCROksyL, (1 6CmIkony,

-6tk Ry pE PO PRy RS (6T SR e o 1
(1- 6@7Mkﬁ§l¥lbhm{y§3 (@@@X&bﬁﬁhl’ﬁy lgi- [((136@%}{]91'11% l‘ﬁﬂ@alkoxycarbonyl

roaryl “or heteroc W't hin e QL group
(2- 6®alkmwal |(g: GEédkmol/loxzz NF(1-1§C§all§§slt:altbamnbe Mﬁdu-ct(ﬁ -ofeplkycarbamoyl,

el Sfiaate R A L e
N’ 1@%@@&&1@@1&8?@% 1Qﬁure{d% &@)%kﬁgi 6C)a11%1]ure1do

yryl,” (1-6C) al
N,N(.B -gﬁC?I(leﬁl;(é)amylﬂlﬂ%&ldC( %\Fﬁl@@laﬁwlwﬂmoy{ NN@&(“(W)faﬂiyﬂsulphamoyl
1- 6%)alkane§ulp ony ammlorlmdN (1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group

of the formula :
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(1-6C) al kyl sul phonyl, (1-6C)al kyl am no,

di -[(1-6C)al kyl]am no, (1-6C)al koxycarbonyl,
wO020@@psdikanoyl , (2-6C)al kanoyl oxy, PCT/GB2005/002664

N- (1-6C) al kyl car banoyl , NN-1di - [ (1-6C) al kyl ] car banoyl ,

(2-6C) al kanoyl am no,

N- (1- 6C) al kyl - (2- 6C) al kanoykanklto,

N - (- 6C) al kyl d N,N-d O al k | d
wheir( (X;@ca) %?qeygqﬂjc{sq?rldsgelmd #pm[Q Iﬂﬂ%&{%ﬁk &f?l}eaglé f)f;' hsfarogen or

(1- sﬁzaﬂiﬂﬁa@flg{{ %lizﬂ]‘? é%—?ﬁ);lﬂylehy(ﬁbxy—(l-6C)alkyl (1-6C)alkoxy-(1-6C)alkyl,
cyanhm%c:)ﬁlﬁ(gr G-y 6 autyp) f@mhlkylaxmno (1-6C)alkyl or

anesul phonyl am no and
di- [(N@alﬁ@]ahin%(l{@)ﬁﬂi)’hbkfmmgrphpn?tharﬂ)lﬁ@llaOr froma
group of the fornula : RﬁO%OOSQM
PCT/ GB2005/ 002664 11 - X7- erein X7 is a direct

whe 9{‘5&8 R a difech 54)1’?&361‘%‘3 sélé&@d Qoﬁi@ (Nb@%éN(R‘m) e RdrBinfi'3 id ydrogen or

ydrogen or O al kyl and

(1-86@llod eamal-Q°lis ﬁﬁ)l,adryly(ll 6(h)}1ﬂcryb>hytte(darﬁ®@eﬂoﬂy;l (1 6C)alkyl, heterocyclyl or
1- 6C al

kLS 5 Bt I S HOEARREZ gt e e
dlffe?#mt %(e% edqﬁ)rfil hk&s&;&n@ Hy&}%x§ 3(1 8@?&1%&1@{1'(1 (1%0)hikegy, a gr oup

In"X8 i's a direct bond
or ahd wheﬂeﬁr:zirg/dletarmycm gﬁ?(ﬁpamduNﬂRl@ groupepeomallRbearisd or 2 oxo or
hydrogen or (1-8C)alkyl, and @ is aryl,
thlo’&?%bs%tllﬁ%) al kyl, heteroaryl, heteroaryl-(1-6C) al kyl,
: 1
Lo YL O G5AEEY ol Bt oo v
o tlérﬁim S areit@d By tHedhsstion Bled the tchainfof arglrdiuji selpeted, frdn;rd} Gx $O, SO,,

N(Rﬁmx%&:d ﬁ%&éﬁ%ﬁ%ﬁﬁ%’@ 80 BRI B 50y sONR™),

r X ents, and wherein
CHH??QB% —& %]?66‘813 tbsmsy drérg%gg)r %# géﬁ)a&% al kyl ene chai n
ora%maeedtﬁﬁl@c ?&m ltesoleité bopraldrivg BRREAt ed by the

insertion into the chain of a group selected from O,

S, Iisthis erificatiorNbreeericNemR1 BILERS,)atbokj ir¢lgyles both stralght-cham and

br @MQ@%W&QP £ PIDBV ORI LU BT By

(3-8%?0 Rl ﬁé%dcﬁ%'s bycléﬁr%ﬁﬁt &R1GHusAl éyclo%@ht‘jfﬁ%?cl@hexyl and

her eof InN"this speC|f|cat|on t he eneri c
cyclblaﬂpmyl a(riﬂ-z&@)(él-d@)lcydoaikylt(de%:)bﬁvhgrstlp%ﬂughtaS cyropropyluethyl,

A i L

2- cyé%/b@?ntﬁ%}(l‘{% “cgelgﬁ 1lneth Vﬁd@é‘}d&hex?%ﬂ'iyp PRBHY¥Ver references to individual

yc 0 epty and al so
alky( groﬁﬁ‘s) mchlasapmyp’(aie a@crﬂcl«fyt thg rstranght—slwuhva&on only, references to
| opr opyl net h y | et

1nd11.§1§1g¢11(p5%& pqlrglng B kybgr@yg¥ %E B Qggpﬁ?py ! are specific for the branched-chain

versféﬁc(} gﬁ %éi’éf@rh:l%%’{o 1ng%é&%é§%)?62(ﬁ@§§| etlﬁ% Isuch as “c clopenty are specific

for th@!f Sifrﬁﬁibefbdtrmgl dmdiy VAﬁi aadlogaiskcphvagtion ppplms ctbl o’ehsr generic terms, for

? are specific for the straight-chain version
exalgp]ej 6@2}1@)@@@@%@{:%(3 6C)cycloalkyloxy groups and

(3-5C)cycloalkyl-(1-2C)alkoxy groups, for example methoxy, ethoxy, propoxy, isopropoxy,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclopropylmethoxy,
2-cyclopropylethoxy, cyclobutylmethoxy, 2-cyclobutylethoxy and cyclopentylmethoxy;
(1-6C)alkylamino includes (3-6C)cycloalkylamino groups and



10

15

20

25

30

25 individual branched-chain al kyl groups such as
"i sopropyl" are specific for the branched-chain
woenwiosionl y and references to individual cycPoaldszhos/002664

groups such as "cycl opentyl12 are specific for that
5-menbered ring only. An anal ogous convention applies

(3- SWC}Qldaﬁ{yl-gBJZ@DalkylmﬁfmSBgroﬁm forexampleandthylamirad, kthylamino,
i ncl udes C) cycl oal k ony groups and
I(Y@l@@?c‘ib’@ me mipg, cy SYingy Qyglobex ylapiney gygiensopylmethylamino,

tho 0Xx
2- cy@ éXet@%\n& yy C}écg%q% &géyiétl}}%a%ﬁ% 22;8 o?obe rp?lgtlhglarmno and
cycl@ﬂ&itﬁﬁ%ﬂﬂleﬁﬂi&ﬁo ficdi gor-eoxlk gﬁ&hﬂx}yncludes di-[(3-6C)cycloalkyl]amino
ut yl met hoxy,

2-cycl OE(g, | et hoxy, cyclo
groups end dis ti%equllwléh@@ylkyﬂmmpﬂrmw yxample dimethylamino,

di tli)ﬁ@g‘%al Ky a g%sggglglg %g%léllal?naoll cycmbugyl %—meﬁlylammo
N-cychohe PN‘-‘étl%@Jﬂﬁi)ﬁb Nkya%aiﬂwﬁammnwtwﬂmnof NLe4aIBldpylethyl)-

met hyl ani n6, et hyl aim no, "~ propyl ani no,
N-methyl opino pyd Afmynlppemyhmibyltlwnm’thyimmycl ohexyl an no,

oy at 880 BE R s E AT B B R Gale i FRimuta L defnca

aboﬁ%ﬁh? Bast ﬁiloﬂﬁéaﬁw RIVOG: raé‘&glc%fm:{ BylvirBERBE bd dr ﬁH}erh@ymmetnc

I ncludes di -[(3-6C)cycl oal kyl] am™o 5 groups and
carbon -afonds, ﬁ@)my@itma lihohhdeg 1n ﬁ@)idlmyblj amy such @ptlcqilly actlw or racemic form
npl e d anlno dieth anln

whi E‘iﬁé?séfﬁ'%ﬁﬁf’ Iﬁg}tmpg ATRHALY- he synt es1s o (gp(%Pc)ﬁly actlve 'forms may be
cardﬁdc%ég i)f Et’gf;g%rd %cgitﬁﬁﬁ‘?élam It ic chemistry well known in the art, for example by
synthbmﬁbmmmpgdlym:hhy lstaftlmgahhtyhaiﬂbnby resolution of a racemic form. Similarly,

(2-cycl opropyl ethyl )- N-nethyl ami no and
the 4@08975!1?515‘@}%%%%%% gname r?E?IH?‘ieQ {9498 the tandard lgbpatory techniques
hat, insofar as certain of the conpounds
refefg?ﬁjﬁ{)l?%{é}ﬁgﬁ ' defi ned 10 above may exist in optically

acti o b undeg@oddthhidenmairdyonypouhdeofForamnda Ddefied @bove may exhibit
asymmetric_ carbon atons, the invention includes in

the phﬁ@O@émrhpfi tAYAMSHYNS dig aaf@svl% éaqt«}m%tm ey gffegtdetgrpeyclic groups
w1th.]1§{h@RN4}z€(@ %8%?&?[&%%3} Fﬁ 9 cp{) S%Bﬁﬂué}ﬁ% )\ 1§ tH"be understood

e syn rs na

that ﬁﬁ’flfrb%ﬁt fventidh 1&&1@6@&&1 dtstd%ﬁhiﬁioﬁ 4a$ stth t@lﬁt@ﬁi&h@ form or a mixture
chem stry well known in the art, for_ exanple

theregfnwhishipossepssarithsaborermoptigead agsivily and ismgt Fmbeelnmac%mrely to any

one BburRS R SRR . Bt S B Tt Pleq it g Bfagnotes.

st 3idas He hade@dtad Dyt the Cthjl p th&f B¢ Joehled 8t any available position on
hereinafter. It is to be understood that certain

he phenplograue thet isfegatad & the 2ppsitierl om Bwvpyrimidine xingbiGonvertiently, the

1 phienonen onerism. In particular, t onerism
xR S Keof el ST BT Firoiion e SR iy oo Ao TRmtgienty, the
X9 QRS 1k hetatcg@fhe 196s1t?orpé<1@sa§’d phdiyP¥@upubstituents. [t
IS to be understood 20 that the pfesent invention
i ndi igdesther o be wndgestoad maRﬁnyaR] yereur that ia presaetrancthe phenyl group that
t her eof

is Iogiye ) al b Athositioh Saube Brinj i O BAERe [aaige of 77 pvaliable position on
saldf'ﬁﬁ&ﬂ}%r&ﬁ) AWHen RURi ﬁ@%g%ﬂggbé fre tp?és@htu EHelRlsgarguIW rh@ BE tthg§ame or

I"ae "dr aw ngs r he Exanp
diffdventutibavetiacty, theat 1stah;mgleXR Sbugr Mipe rrmyvebmntly,dhe emigk:tR group is

an il abl. e position
locatedyatt € -pos?tlon n sai phenyi)group
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the phenyl group that is |ocated at the 2-position on

the pyrimdine ring. Conveniently, the 25 -XI-QL group
woOo0demostied at the 3- or 4-position on said pheayiGB2005/002664

group. More conveniently, tilde -X -QlL group is |ocated

at the 3-position on said phenyl group. It is further

t 0 1bi6 fittie ts bOaRddriasd MayanyR group tHabalay bs prseg@atth®morpholinyl
the phenyl group that 1is located at the 4-position on

gromtbatpy kichiediah therG-pryitimmyorbibe Py dne Bng 1y bﬁ\l%ﬁate&liﬂt any available
h !
posi3g ah & pp AR e onfEriiBly, HeRE Rkt fR " eldhe. dore

convaicditllf € RhEroup@dyiesine (-=0y. there is a single RL
group. Mdre conveniently, the single Rl %roup i's

| odtis darther to heundensesd thehanyrR sgrowp ﬁménw g prasgnt onghe phenyl group

2006/ 0059 4 PCT/ GB2005/ 0026 |t furth
that G IQRSq Bl ZrEPIUSRy M BRSTSeate ay P locea iy Gaiible position
on shilag)hgﬁ%;@?&iﬂ W&nveﬂfeﬁﬂ? th&}8ls 4 Sinble T BGLRIMbRE onveniently, no R*

i'on on epyrlmdlnerlng may be | ocated at
gromypmsmtl(a#ﬂ)e position on said norpholinyl group.

coRVBAPEEIng or i e isioal It Sbeegpeiues thpsq et out belov:

furd Befanied ik MPQE}F &{eQﬁQhé Wt %rﬁgi%/ (@4 tS FyRnédRts ﬂglyorti%r the aryl

present on the phenyl group | ocated at the
groud-pivlsintai ‘Qh geouptibopgramyle iphenylion gap’r&lyylbprefemiﬂy plaenat.

any avail abl e position I L
Corty ﬁra'@ma}ue ﬁ%'%&resoféh% gﬂTgulgM nryt%&ﬁ whes i is
o SEANEMER g MO RIUE s G3FR' (o S etk
cyclopobyid Eydldiiﬂﬁﬂ G}e;ﬂopatltyl lmgblohexyl ]d?c]bhsplyl, bhtlyeio[ﬁal m}hepm or
any one of th Q when,it

cyclpgcrty]t ad aaquytpble d,a]élg 6owntymnﬁ 0 hec‘gQ’ SFOIS (QS to Qo}when 1t 1s
(3- 8@@{3@%@%@%’%} or(3 gn 5118@65 ko ]pylr %B&S @ﬁl% P Q%;@f‘%l&ﬁ for S)(ample

cyclob@Bnylf cycﬁ)peﬂtgnﬁ@}@!kﬁieﬁaiyﬂg)dycbhe teryl ok eyclooctenyl

(3-8C)cycl oal k group with
exdxrpiitable %p PRYHYIE, of@% (@Y kg]‘t)l}'}pS?Q; 3@ Q)gg(h@wt is heteroaryl or for the

hete&%}aal?%gelgﬁl Y/itgf%acgf é&{py 151 fgp é az%ﬁ? lgéaéra%%%ilip oﬁ te&lon R ﬁl%ércggmonocychc

1ing@®r AUPDr | (ndnibeidd MibBRMliciringi with ﬁ@tcﬁl@)&ﬁl@g m&ﬂ@@mﬂs s@lectfe@ from
the (3- 8C)@3/C| oal kenyl group within a

oxygesy, nissogap bed sulplu] fob example fur(yy @yﬁp]é'httblﬁyyl oxazofy)ll 1soxazoly1

i GYFhRBFRTRN RS BB S U BT, Prgpob oyt
ynmegyﬂdazhﬁrl fp@hﬁﬁ&aﬁwby@immon 3t NRiaz6Bl] BedBbMtangl, M1yl
up is, for exanple, an aromatic 5- or

benﬂ}thmnﬂebmomnbd mZmdmlyh begzothiagolyl, indazolyl, frentsdvraganyl,

[ to five.rin eroa
aquindlyeigpaindty Bt chiber e ias] iiphpEginy.
ex 3phiibld¥athe foP YAy éﬂeyéf’thé R eshps @%a8 0f° )/{Vhen it is heterocyclyl or for
i soxazolyl, imdazolyl, pyrazolyl, thiazolyl,
the h@tﬂbhyca\ylcgrwB wishiadi ‘@ @rqup, is tthi ezcanmlo,l ayrlon ztromaizcad;aylhrated or partially

satu%@efzcgggq]o w}’n’eglb n?c{r}oaygﬁﬁ ?ogflgﬁg BP% S‘yfrﬁi‘ﬁp to; fﬂ% (]51|e'g¢roatoms selected
from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl,
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, pyrazolinyl, pyrazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl,
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benzot hi enyl , benzoxazol yl, benzi m dazol yl,
benzot hi azol yl, indazol yl, benzofurazanyl, 25
wqubeemoydi4 i soqui nol yl, qui nazolinyl, qui noxal PAYIGB2005/002664
cinnolinyl or naphthyridinyl. A suitable value for any
one of the "Q groups (QL to Q when it is

1,1- B@kefe&alyydrg!-ll ébthlézmyl [hbmdme}tlﬁhmngmpgﬁdngsrloplpemzmm homopiperazinyl,
a non-aromatic saturated or

2- azahxcvﬁai% illhga&yh ﬂ&t@ehémvl@ chioma isPelromIAYe jrdolinyl gisoindolinyl,
dlh)@k‘(g%% l(c)i%(n (IEi et%t?eﬁwﬁ% ﬁ)gnﬂﬁy A—I (ﬁ)zﬁﬁﬁ&{l a&r%@a ﬁ"p{ 9ﬁl%gdmyl preferably

gen or exa

tetrabytifofuiithyl, Rkl RRypyratydtediydrothiopaayyl, pyatblinyl, pyrrohdmyl
tet rahydropyranyl, oxepanyl, tetrahydrothien

morphaliny], rpyé,rg;mr@:@lnylemdphnyltog_s@ inpk Hh w{qbiépngglue for such a
grontlgi \%‘11%11 B % lor %*M% g}lilllﬂ)(()(f)) Yindl FYTJ]mats 3¢ %11 eq(:a%he 2-oxopyrrolidinyl,

pyrr 019 azoli
2-thidib§%k¥6ﬁd1ﬁ*§’ln&%xo@ﬁﬂﬂ}ﬁmﬂ%’l’|2rthﬁﬂ(bﬁﬁiblb2(ﬂi 1,2- oxopl eridinyl,
mor phol i nyl , tetrahydro-1,4-thiazin 2006/ 0 591

4-oxpctA-dinaiooyyooes4, S-ﬂxpxopyrrohdmyl 2,5- oxoumdazohdlnyl or
1- dloxt t rahydro-1, 4-thi azi nyl, piperidinyl,
2.,6- f]{fé) c?‘ §JT nyl, piperazinyl, hom)pi per azi nyl ,

2- 3¢ ﬁﬁtaﬁlécsta‘lﬂezfog a 1(bh gﬂhﬁ hyhefl i i8 H@ﬂet&xkﬁ)('l »66)5‘1[{91"@ Y6t example,

i sochromanyl, indolinyl, isoindolinyl
hetedoanylehethy.r3- hkptﬁpraxqutbylraaﬂ 9dtetqgg¢ry]@mmﬂ The invention comprises

di hyd i i di dj
confnh e EBHALT SHIPes 98Tt PR Rer, B exryalen fer i o
hete}@ama@m)ms}l SBYp %Ndryl-@éd)ﬁikwxé-ecmmi Xgl(flﬁt alyl,

hol i nyl; pi peridiny pi perazi nyl |ny or
(3- SCQQ{ctuaﬁienyﬂyﬂ ~-6@abgyl bakﬁteovﬂylf(lfﬁﬁ)a]kybgoap 1sg1rcﬂ¢pt whi ch

e e s ey of i Ry Brouba iR | kol PF bF eHifgroups within an
R, ﬁg GXR* Sivdadehi, Q k%l & foP L QYR g@ﬁ&%% %lfh% I1nc ude:-

2- oxopl per 1 di ny 0xo0-1, 4- opyr|
forlﬁ;l@edooxopyrrol i di nyl, 2, ﬂudnoooxtﬂom taonad anﬂm;ld) or
-di oxopi peri di nyl . 10 A suitabl e val ue

e,
for @r@ﬁlk\%en it is heteroar ethyt-co) arrpyl, ﬁsgl?rof’ﬂr tert-butyl

exanpl e, heteroaryl nethy e
3-heteroaryl propyl. The in E%eﬁ%l ohg}rC?(ﬂlreX 1 Ié%%heﬁﬁ%ethyl and

correspondl ng suitable anwgrslof)mpylefﬂyl,gr oups when, for
xanpl e, rather than a heteroaryl-(1-6C) al kg oup,
for @rﬁ%)al}qenx 1-6C) al kyl , (3- 8V dsopEaDRPYL eliﬂ@@i mkqueny,

for(%gg(’?ro y@} slalﬁn%lc) (gllkle) 2‘3{1‘; ?m;?lynglear?fibui% ygﬁl t abl e

for Mad@ekoker any of the "R n@ﬂ@upsetki(ﬂﬂy bpBY, fisopespox9land butoxy;
vari ous groups within an Rl1, R3 or R4 substituent, or
for @AC)akenypx¥:or vari ous grb@ﬁk)xwaﬂﬁpﬂylw,l nclude: .. for

ror GRS, oo 000, PSR P8 or

RO )OO L R e

for (L@pakiplsalphinykl | y| and bumethylsujphiny] fanqi 6@2188]@)11&1}’ky nyl :

for ﬁ-%al&lylsul%hgn i nyl and byt thylelﬂ}faohyl and ethylsulphonyl;

for (1-6C)alkylamino: methylamino, ethylamino, propylamino,
isopropylamino and butylamino;

for di-[(1-6C)alkyl]amino: dimethylamino, diethylamino,
N-ethyl-N-methylamino and diisopropylamino;
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for (1-6C) al koxy: nmethoxy, ethoxy, propoxy, isopropoxy
and butoxy; for (2-6C)al kenyl oxy: vinyloxy and
walbboslooss 25 for (2-6C)al kynyl oxy: et hynyl oxyPamB2005/002664

2-propynyl oxy; for (1-6C)allgylthio: nethylthio,
ethylthio and propylthio; for (1-6C) alkyl sul phinyl:

for (EE6Ollouleibsnyl: and et hyl sadtidxyoarbonylf @hoxycarbonyl, propoxycarbonyl
(1-60C) al kyl sul phonyl : net hyl sul phonyl and
et hyI sul phonyl ; for (1- 6@?@1?‘4@7@ ax¥rgLomxthy| ani no,

or SRR 0, 6%5 LRI AR Mo R0l apmert ane

di et hyl am no, N et hyl - %ﬂa,g \lesibamoglnd
diiso l%pégl am no; WO 2006/ 0 14 PCT/ GBZOOS/ 002664 15

for Néy-di- akxldsayeamedny| wmmymmwm N-ethyl-
et hoxycar bonyl, propoxycarhbon
tert-butoxycarbonyl; for &) %g@%wy%y%%%ethylcarbamoyl
for ﬁéﬁ@}ah&éﬁ@ @l bamoyl , N et hy lheay1bampidnyPaf isobutyryl;
propyl carbanoyl; 5 for

for @ne@ialkapnaylexy:al kyI ] car bameggtoxyNid-piopienylpky;ar banoyl ,
N-rreth | car bamoyl and N, N-di et hyl ca rbam)yl
for &tﬁé)(aé(a% hoyl : acet ylaceqﬂpjglﬁiaﬂ}ﬂyfc’pé ut yryl
for f\JC(‘l dC%alﬁ @LE@ARMhON YIRS AL ﬁ@&aﬁﬁ&%ﬂwjn%ﬂylpro Rhamido;

6C) al anoyl am no: acet am do and pr opli onam do;
for @e@c)ﬂll(eﬂeﬁﬂ)lmowl (2- 6C) alabaa}wyﬂ@.rmﬂhacrylarmdo and crotonalmdo

for BT S e m e gl PR3 - RATAB 01 Ay Y gfonamido;
for ne?ﬁ‘?ﬁéc?‘ﬁ“é’tm"éohz(né ﬁp#@?ﬁ‘” e g%ﬁ! HorioY; am no:

for N316C)alkilyBesC)atiynoylapimp ll\binaﬁnyljmoplblanndo

for N HBIEES! orm dor 18 Nornapipidecandi yethylereids:

for RV REL QL AORLR ) ur e RrERpicilio png MV mil tonice:

for M(l#ﬁﬂ)ﬂkyluféldcet hyl ur ei do; N- 1fnetherf(1de ﬁﬁBMé(Iy}l'lufeﬂiodo
| urei do and N-ethyl ureido;

for NG b CRIBEPEN | ur o) Ao SimethiTsidonyimaetaylds -thylureido and
N- et hyl - N - et hyl urei do aﬂfj?(th%ﬁtf}é ngelﬁgt hyl ur ei do;

20 for NNN ,N -di-[(1-60C al
for NNV N =[t - 6maamtwjuw1a<b :do, MWweNhyimdhylbieid, met hyl ur ei do
and N-ethyl-N’,N’-dimethylureido and
N-methyl-N’,N’-diethylureido;
for N-(1-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl;
for N,N-di-[(1-6C)alkyl]sulphamoyl: N,N-dimethylsulphamoyl;
for (1-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino;
for N-(1-6C)alkyl-(1-6C)alkanesulphonylamino: ~ N-methylmethanesulphonylamino and
N-methylethanesulphonylamino;
for halogeno-(1-6C)alkyl: chloromethyl, 2-fluoroethyl, 2-chloroethyl,
1-chloroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
3-fluoropropyl, 3-chloropropyl, 3,3-difluoropropyl
and 3,3,3-trifluoropropyl;
for hydroxy-(1-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
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N-nmet hyl - N , N -det hyl ureido; for
N- (1- 6C) al kyl sul phanmoyl : N net hyl sul phanoyl and
wokadslopsawl phanoyl ;  for NN-di-[(1-6C) al kyl ] subPpneaB2gis/002664

N, N- di et hyl sul phanoyl ; 25 t6or
(1-6C) al kanesul phonyl am no: net hanesul phonyl am no and
et hanesul phonyl am no;  f oB-hydroxypropyl;
N-(1- GCZ al kyl - (1- 6C) al kanesul phonyl am n

for mergentankt®EPHEHes ul phonyl acFapomethyl, 2-mercaptoethyl 1-mercaptoethyl

N- net hyl et hanesul phonyl a
hal ogeno- (1- 6C) al kyl : chr%lﬁkg%re qgéqptopéogy uor oet hyl ,

for (2 -6thhrbee{ hBC)alkyl- chl or Oehi&ﬁioxyﬁleﬁlyﬂ lefHobd?mBﬁﬁyb)ll-methoxyethyl
2,2,2-trifluoroethyl, 30_3-f|uoropropyl
3-chor opropyl, 3, 3-difl uo?ém{b@weﬂ’é(h@ ethOXYethyl and

3,3,3-trifluoropropyl [Q 60 al kyl :
hydr oxynet hyl , 2- hydr oxye?ﬁn‘%{ﬁl ﬁ?& ’oxyet hyl and WO

for (2%5&95&&41%@}&1@%2005/ Ooﬁéﬁ@lthibﬁle%ﬁy&hﬂﬂﬂcﬁﬁ@tﬁﬂ

for "'mer capt o- ( al kyl : mer capt onet %/
2- mer capt oet hyl , 1-ner capﬁﬁmthxlthloeﬂnﬁd methylthioethyl and

3-rrercaptopropy| for (1 6C) al kyl :
net hoxynet hyl , ethoxynetth)le%Jiliﬁ]é%/mé& Yethyl, 5

o -SSR I (1 SRRy Sy MY LA B ot

et hyI t hi onet hyI 2- et hyB{Immjelsttlylhmylﬂhlybtlhylbllhlyllsu]@hhylethyl and
and 3-nethylt hi opropyl; 10 for . )
(1- 6C) al kyl sul phi nyl - ( 1- 6é)f%fftﬁ>§lﬁ‘11?hmylpfopyl

for %@#h%ﬁ ﬁ;}il (TRIC)Aky1: €1 Hiéklﬁ/!ﬁuﬁiﬂoﬂylhﬁﬁ{ﬁyéthylsul%honylmethyl

I nyl et hy 1- met’hyl sul phi nyl et hyl

3- net hyI sul phl nyl pr opyl 2-amnethylsulphonylethyl, 1-methylsulphonylethyl and

(1-6C) al kyl sul phonyl - (1-6¢) al kyl : )

met hyl sul phonyl net hyl , et W@E%%Bbﬁﬂﬂ%?%i

honyl et hyI hvitahd

for%r EE {:Z'mlL phonyi pr opyl %5?15%\% %&g&%tﬁ)fl Icyﬁﬂ)gt Y

cyanorret hyl , 2-cyanoet hyI 3c§zampwpyd:t hyI and

3-cyanoprao ; for am no-(1l-6C)al kyl: am nonethyl,
for azmam(h@&)ﬂgylg 1- ani noet hymmr@n&ﬁmo%a@ﬁw thyl, 1-aminoethyl,

L2 nop 0Py a0, < a0 1B e Okl Samioprny

for (@tdQ)eRkFlaRan®{ hYC)alkyl: methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;

for di-[(1-6C)alkyl]amino-(1-6C)alkyl: dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl;

for (2-6C)alkanoylamino-(1-6C)alkyl:  acetamidomethyl, propionamidomethyl,
2-acetamidoethyl and 1-acetamidoethyl;

for N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl:
N-methylacetamidomethyl,
N-methylpropionamidomethyl,
2-(N-methylacetamido)ethyl and
1-(N-methylacetamido)ethyl;
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1- met hyl am noet hyl, 2-nmet hyl am noet hyl ,
2- et hyl am noet hyl and 3-net hyl am nopropyl; for
wdi2e(e(02598E€) al kyl ] am no- (1-6C) al kyl : PCT/GB2005/002664

di met hyl am nonet hyl, di et hyl7am nonet hyl ,
1-di net hyl am noet hyl, 2-di net hyl am noethyl and 25

for (3-611)akkbRydagstn Pﬁﬁﬁﬂ(ﬁlﬂ -6CHakyI: methoxycarbonylaminomethyl,
(2-6C) al kanoyl ami no- (1- 6C) al kyI acet am donet hyl ,
pr opi onani domet hyl,  2- acetharycggwnilpmingraethyl,
1-acetam doethyl; for
N- (1- 6C) al kyl - ( 2- 6C) al kanii-QHPRSAPenyAmiRq§ihyl and
N-net hyl acet anmi domet hyl,  23gethoxycarbonylaminoethyl;
N- net hyl pr opi onam donet hyI

for Mr@.l\ﬁ%ﬂ%}fﬁl@@{(é{ﬁ(,‘dd}(ﬂt hyN ﬁnadlylureldomethyl 2 (N’-methylureido)ethyl
1- (N-net hyl acet am do) et hyl ; 2006/ 005,
PCTT GBo00Y] 002664 1y f o) aid 1-0V2metyhursidoféchyt;

for N'Ive& R %@MRﬁpml(@m@ﬂkﬁl 6C) eV kil dimethylureidomethyl,
met hoxycar bonyl am nonet Ayl ;
et hoxycar bonyl ani nonet hyl 2-(N',N'-dimethylureido)ethyl and

tert-but oxycar bonyl am no
2- met hoxycar bonyl ani noet EET(‘K} @-ﬁg}lethylurmdo)ethyl

16 1 %@16@&& Tureidomethy], 2-(V-methylureido)ethyl and
for]ﬁ( é?‘ﬁ@' urel , tre; %I?eel }élo e(t hrill‘l3 yure1 oJethyl an
1 (N - et hyl ur el do) et hyl ; lf(NFmethylureldo)ethyl

for RV i I&F%ﬁﬁ%@%@n&m 1% - afmd Byt dometny,
2-(N , N -di net hyl urei do)e
1- (N, N -di net hyl urei do) etég‘ny a(!llgi ha/lureldo)ethyl and

N-(1- 6C) al kyl ur ei do- ( 1- 6C)QNWLd1rﬂ&thyBirh1ylb)ﬂ}gﬂdonet hyl ,
N- net hyl urei do) eth thyl ure

for Il - ST Il 8 MR | u B (e kg methyl
N, N - di net hyl ur ei donet hyl ,_ _
20 (N, N - di met hyl ur ei do) et Kl " ary Timethylureidojethyl and

1- (N, N - di met hyl ur ei do) et hyN;N"1¥ ffrl(ﬂ{ethylureldo)ethyl;
N,N,N-di-[(1-6C)al ky ureldo(l 60 al kyl :

for (1:6¢) alkangspipbpnylpminerd cﬁicjé‘)la methanesulphonylaminomethyl,

2-(N, N, N -trinethylureidg)
1-(N,N, N -trinethyl urei dg)(S’FE%PGS%PP%OHYIMH")“II-‘/I and

(1-6C) al kanesul phonyl am n@(ﬂéth@@s@lﬂmhylaxmno)ethyl and
nmet hanesuleghonyl am nonet hy

for I9-(1-6€)H kvl tﬁ@hkknwsulﬂhﬂ@yl@nhw(laﬁ@alkyl

N-methylmethanesulphonylaminomethyl,

l\)

2-(N-methylmethanesulphonylamino)ethyl and
1-(N-methylmethanesulphonylamino)ethyl.

A suitable value for (Rl)p when it is a (1-3C)alkylenedioxy group is, for example,
methylenedioxy, ethylidenedioxy, isopropylidenedioxy or ethylenedioxy and the oxygen atoms
thereof occupy adjacent ring positions.

‘When, as defined hereinbefore, an R! group forms a group of the formula Q2-X2— and,
for example, X?is a OC(R’), linking group, it is the carbon atom, not the oxygen atom, of the
OC(R%), linking group which is attached to the phenyl ring and the oxygen atom is attached to
the Q* group. Similarly, when, for example a CH; group within a R! substituent bears a group

of the formula -X>-Q? and, for example, X3 is a C(R%),0 linking group, it is the carbon atom,
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20 1- (et hanesul phonyl am no) et hyl; and for

N-(1-6C) al kyl - (1-6C) al kanesul phonyl am no- (1- 6C) al kyl :
woknwstooydimet hanesul phonyl am nonet hyl , PCT/GB2005/002664

2- ( N- net hyl met hanesul phonyli&m no) et hyl and

1- (N- met hyl net hanesul phonyl ami no) ethyl . 25 A suitable

not ﬁh@'obl?gd‘n%torﬁfaﬁ the GIRM, O linkig gr(ﬁl.ib Wwhich likattaehattioaky CBE @udup and the
or exanpl e, t hyl enedi oxy, ethylidenedi oxy,

oxygmmpgflmla‘éﬁ@@h%%gmupet hyI ened| oxy and the oxygen

gts 9@2441& g B?{gltng 1%% éﬁggﬂt E} p%?lg |(£ 6@2&131&1%‘3&21@ within a
R! sibRitheht Malyde %tl?ﬁ@&llyﬁb@?arateﬁ By t@ﬁ%ﬂl@m inf8 theschain@E(aRaddp such as O,

I|nk|ng group, it i's the carbon atom not the oxngn
COMEROM ord?=G-hEor oDy, mmldm of km ﬁgafgmmp) ﬂvhuatlwleing chain within a

+m&hpSiige YE%%O‘I‘mhglV% £ 9ufor SR oA 72 R oo ety erwvup. for
exalﬁ%%s&ﬁ% B Yt oﬁ;r)1 gﬁ'to Mﬁ}}léﬂé%talrp@ﬁﬁﬁ aaZ H&&HR%Settﬁfxy group

ornul a - X3- for éexanple, IS a

giveb irisk torg4 Grydropybitt2- ylsylo{tpegroap bt fat eamnpmnis@ﬂﬁmaﬂamNH group
PCT/ GBZOOS/ 0026g4 18 not t he oxggen atom of _the
into thergshplgn WehEy e RIOPEX MEHOHE I8EYES fise £ £orggmple, a

%EH§: tomis linked to the Q group.
2 (2%&!} ,)%ﬁﬁﬁ%ﬁg&rg adj acent carbon atons in any
(2Whem |ak yitfeed herenbefove] duyrCH, CIRb orSOHS pidup mthlmjk l@&bstltuent

optional |y separ.at ed q¥ the_insertion intq the ch
optigally bgais g eacl prid £1b CHapr Eblygrpyp epe @J@rem}ogé&caﬁbﬂe%)alkyl

subgtlﬂ%:%[s k %pe 1% ?ﬁbl 15?1';4 pﬁ(% ltg@aﬂégf%ﬂbgﬁﬁlgﬁtrﬁéﬁn%ﬁ Qc{cﬂ said CH

groap gi ves ri's r ‘exanpl e

groud; (hérd@t @@D&}tﬂ?fl hox P sactheubytitgems presémiion eaxiasad €H, group and there are
insertion of a C=C group into the etgylene chain
sultwly hi hom3 guqhw@bmy@gmrwng peapeh sgid/CHs gragp. t o a

[ OX - 0 .
¢ B BB AR e RSRER g, sbsien
optlﬁh‘ldlﬁl Heal ofrddBh BAd YIH, T CBL,4Puwh VigstifdefLad defink@hereinbefore,
exanple, a 10 2-(2-nethoxyacetam do) et hoxy group

suittheR! suisnisnadomineld.dots ample BprirogyBubinetp(1-SC)alkyl

| Ly bea
srous ith Bty ey el o Rt an R B Rt RS Bptuted
¢l 6@%lﬁ§)§aérwﬂ>s sugH g QlHylelRﬁ&ﬁroBbﬁE&Iﬁl 3-fydiBkybpokyl
hal ogeno or (1-8C)alkyl stituent” present on each
(1-663alkoxGHsubgtimtad, (1td{epkkony grovps sushlay 24methogyethnxly and

bsti t h,said. CH h
3ot #@1@03%&@5@ B SREE R OL TG R B
2-h}§%§;@5§_|(ﬂﬂo§c¥i2 R smm@m 652l RREMARAIEE RIRG LRSS such as

group within a RL substituént
2- h}@lm)iyeMdtlyylzhﬁmpprapnxyazixydroswsdbs@mted:ﬁﬂ[(d:f6COh13yljalmmp -(8-6C)alkoxy

subst.i t t defin er ei nbef o SU|tabIe
R R A I S A e S A SRR
amity. - BV BHARot b6 sbdh £3-@ind-2-hydroxypropylamino, hydroxy-substituted
(1-6C)alkylamino-(2-6C)alkylamino groups such as 2-hydroxy-3-methylaminopropylamino

and hydroxy-substituted di-[(1-6C)alkylJamino-(2-6C)alkylamino groups such as
3-dimethylamino-2-hydroxypropylamino.

It is further to be understood that when, as defined hereinbefore, any CH, CH; or CHj3
group within a R! substituent optionally bears on each said CH, CH; or CHj3 group a

substituent as defined hereinbefore, such an optional substituent may be present on a CH, CH,
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groups such as hydroxynet hyl, 1-hydroxyethyl and
2- hydroxyet hyl , hydroxy-substituted 20 (1-6C) al koxy
warospesauch as 2- hydr oxypropoxy and 3- hydr oxypCoEB2y05/002664
(1-6C) al koxy-substituted (196C)al koxy groups such as
2- met hoxyet hoxy and 3-et hoxypropoxy,
or OHxcirongywithinghé herembbefons defined stliStialdnetiagnaybs peseit oA an aryl,
3-ani no- 2-hydroxypropoxy, ;hydroxy-substituted
hete(qa_rgl(grglpmcgﬁliy}] gopp _vg%ua i@oﬁx}bs&]z@gb sPar pxpmaple, if R” includes an aryl or

hetefrat ¥ YO RSN A0 BOR' BRP ko) WO GO b8 may ve

optiGnaliysabiithtedion a-CHNYH) 6xgHE @R Yherbiidhywh-of tstidréilb&6re defined
am no- ( 2- 6C) al kyl am no_groups such as . ‘

substitugnfstaereiary diopxamplpyif rwgl,dem detsraard geup that ie dubstituted by, for

60)a 1 -(,2- | | am,no, ar ou uch a
exay e S BRI |G- AR AR A GaR e BRp 5t the
1-60yslk-@xmi Bl frialy & further substituted by, fi -
(160 o 6%% o] Y bé furt 3560 Al Ky %\mprn%xaénrpéed A Sk sulphonyl

group-afiarf@ta¢rlkanard sroupy diooryamppythaRi group3say be 4 ketérortyhgroup such as
o TP SR By S RS LS oo
that ®Ptd, %i%x'aﬁltphﬁ‘ a rﬁmw-%%lﬁﬁhgn%hy%i&beﬁgz] tl%%l?—?ﬁ}ﬁ %foup.

substituent as .defi ned herei nbeforé, such

Furtherbforiexaraple, i) indugnsetetarocyalyh g@ip sGHR ad0pPOAGhgGJigerazinyl
PCT/ GB2005/ 002664 . 19 i thin th

SO bl P PGt § RUBEGRHER DHER B WA SHHRYe- B2 Cukiov grou,

the tefiniAAl GHY %ﬁoup e tRr @BMhIkMoy 1 6 h b%&%}%ﬁuﬁé@%sﬁﬁf&'b@bﬁr

R substituent. For exanple, I es an aryl
exarhple or dial(1H6Cplbylrrnine growp. Fobstarple atie BY geoupimBhad ky |

.oup, .the (1-80C al kyl oup may be optionall ) )
M-t Bt s P Renialr A Gioveis s dr Goimei Ao g perazin- 1y
groupf the hereinbefore defined 5 substituents therefor.

or exanple, if Rl includes a heteroaryl group that is

s uBaildroesidigtiodscapplyetoahphteachments and substitutions within the -X'-Q*
(1-6C) al k)il am no- (1-6C) al kyl group, the term nal CH3 .
grougy Sgpeample,avheny assdsfined prsinbstore Ay & HalyHirr Gl graup within a Q
i , . : - I Ssul phony
P O P R i S S T

herembefiope, Faifabie QA gheips 50 forted Gicdude, foteRample, BydrbkeRbstituted
that is substituted

b
amirR- (LA B EEouph iSRS dr aying Zhysairethyd onH-eminas btdmeypropyl, an

-6 3obRinCRanPAETE 1 eroums mishtely b s egigpeiny
a (1-6Culipylamnior (1 h6)alklyDut K aigd ieterbAryRirolip hdhdRS 2

het erocycl yl group such as _a piperidinyl or
S-INf2paethypHphonsiatby emeihyTIhians 2yl gnow, and a(2ri@)pltkgroyl-substituted

t e ex le, a - 6C) al. kanoyl qgroup,

hetefB T ch 0 & N PE AR erRimo s e R AT e g Py
4-(Zidﬁnétﬁylhﬁﬁﬁoaﬁét?lsﬁyilpbt&ﬁdl—?Vgroﬁls’.r exanple, a

di -[ (1-6C)al kyl'] am no group. For exanple, the Rl group

ey} siakle panmaceutiialapseptabiersaio nyompoped otihe Férmybla I is, for

roup ar, a 4-(2-di net hyl am noacetyl )pi perazin-1-yl ..

exarff 48 Bl i efl LR P 855 Bt e T he xateale Whasigrgaditon
salt WKl a$ HRSEAnid6d Bsi¥hdil sBch RyarSchidhic, hydrobromic, sulphuric,
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I

which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a calcium

or magnesium salt, or an ammonium salt, or a salt with an organic base such as methylamine,
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group. For exanple, when, as defined hereinbefore, any
CH CH2 or CH3 group within a QL group optionally
woeeaneos4 each said CH, CH2 or CH3 group a subBCTiGB2M5/002664
as defined 20 herei nbefore,20suitable QL groups so
formed include, for exanple, hydroxy-substituted
dlmealﬁstlmﬁnléltfﬁﬁéllag}lkrylinegpldens undrphgline or tris-(2- hydroxyethyl)armne A

fortogn S i BSRICo A PR AT L GpetaRfor
exa.n?p‘il_ ,éd%gﬂfgl)%ﬁlegf ﬁ%ﬁ%@@é@ ﬂ 1ma bod taﬂt?re ddrﬁlg%sgﬁg%r} §)/f a compound of

the Fpr@UR Isuch as a

5-[ N-(2- net hyl sul phonyl et h I)anlnonethyl]thle? g
ar Suitabla@harmazewopllyessrpiablsiabets pla eqmpamd of the Formula Lis, for

exanN)ﬁ‘(a lﬁ;%l? Iﬁl&hgaﬁ]%n londl %@% Iagxé?no dhydra}fe a} d1-hrydrate ora tﬂ—hydrate or an

alterflat(v%- Uil ibdraor noacet yl ) pi per azi n- 1- Y1 group. A
sui tabl e pharnmaceutically-acceptable salt of a
co¥pocenipaynds nfatheonmmnan mayde afgyinistesedripthe fogm of a pro-drug, that is
aci d- addi.ti t of ,a .conpound. of, .t

a oo BAch bithed Sabrafe B PR ikl oy B8 R ebogpliild of e

mveﬁ’tﬁ&f" A & r@%% MEbe @sed By BRGGHE Phiysical PrvPér@ies Smd/6r the pharmacokinetic
sul phuric, 30 trifluoroacetic, citric or nmaleic acid,

properties bba cemporpideot the mabatiart. & pmadaw@@ml befornied whsnrHhe gompound of

e e B 0 e YL R RR B eb il arup can
be afiRHHBE. SEk'%hé 184 bf p1%[dr§§h RERBE iV S SlehvabR ester FetiVatiViel fhaBhay be
or gani c e such as net hyl am ne, WD 2006/ 005914
fomié@'ﬁt &BADOKY Q@ﬁﬁ ©4a hgdrody gmuipyh anrpmeoundr ofithe Eytralpia f @nd

peri din holln or 2- eth
in viko ckaY%lfem@a deBiyes ek ey Do) 2 OBt g W imino sroup
e Formula | is, for exanple, a

1na95 orne ]ﬁLﬁiﬁthe human or anlnal body after

ad mcﬁcbﬁttrga)t ittenpredenainvengpmindludés thoseecobgpomudsof the Fosnula I as

sui tabl e phar maceut i cal | cceptabl e sql vate of a
defireshhsarinelene wWhee meslerAyrEal ¢ by orapic SY%%%P | when,tpgde, pygilable

r

w1th§ryﬁlla h;aﬁlaﬂ of g&]ﬁa@}sg‘?}a{?fwagf?gg%a i¥ \g/f(; &pfo- fo-dide ?l')l/ert erAS%Srdmgly, the
pres&i’ﬁﬁn@dhﬁl@ﬁ hmiliﬁie@ fthdsb eompy@itsiod [herﬁymlum Iatl’jatl an¢ ptognesd bynorganic

the formof a pro-drug, that is ﬂthat i S
synthetiskaerng G alsa smecqmmlﬁdwhahﬁpmdus%yl & hpwp g& gnignal body by

f

wayQ g?;gﬁ?% s of b ecil?sggpgﬁpéﬁrg' haﬁ‘lssparan gﬂfo‘dﬂd BRheFRriiRd may be a

syntﬁétﬁfany@ﬁkdua@d ESmpduindRe atmasbamfcalay pmﬂpmdmd)anouhh e
invention. A pro-drug can be fornmed when the co nd
of A m@b}emhmacsnuwtaapmabée Bigrdrup Pba gegpppnstof the ©Formula Lis one

that bsgt? St({l tgllaj ﬁeg%ont e%é cal aucfge%g{ ! e 'i‘%déuﬁth)lg oxgé{cﬂllﬁﬂlsﬁ’apon to the

anpl és pro- e 1n

hunfzh @R YA 2 b6S) ithéle ﬁlhﬂ@sﬁﬂabﬁsphhﬁﬂdcol‘@/cabﬁbtwﬁ@ismd vﬁthoat undue
carboxy group or a hydroxy group in a conpound of the
toxi€it.mul a | and 15 in vivo cleavable am de derivatives

gp 0 i k%glsfé)g g‘ﬁ’&th&}’ ﬁ%e@bc%SMﬁg% examp g ir?mer}‘gllowing
documents :-
a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic
Press, 1985);
b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);
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Accordingly, the present invention includes those
conpounds of the Fornmula | as defined hereinbefore
woheos/o0sde avai |l abl e by organi ¢ synthesi s and ROBIGBIOEH®02664
avai lable w thin the humartlor ani mal body by way of
cl eavage of a pro-drug thereof. Accordingly, the 20
c) pr es€attboolveiDiugDésigl andd3evelvpaent edpedibyKrapfsgidi®-Larsen and
Fornuliﬁhlthat‘gre,produceﬁ by organic synthetic
H. Byndgaard, {chapfez § “Uesign @pfpdpHerion o Prendangsy.dydd Bmdgaade. 113-191
a9d1 man or ani mal body by way of netabolismof a
pfecursor conpound, that is a conmpound of the Formul a
d) | ¥aBundgsurd Adiahedd DalgDelenoRedey € SPBeNdoPT); a
met abol i cal | y-produced conpound. A suitable

e) phalRredgmadr . lonmabobPhasmaceutigal Seieces; 72 oMSollAB8 o f

the; E [ p t i .on reasonabl e

D e |'c¥§alﬁ(g%ugﬁéél' eﬁ{]?’h élﬁlau%%’ §%?g®$g} admi ni stration

g) t 0Tt BRgudhUARITV OSteBA)i“Ped-Didtyas MdvePDEL w854t AR &.C.S. Symposium
phar macol ogi cal activities and w t hout undue

Serigsp Viodymss 14:\aadi ous forms of pro-drug have been

de i bhed, for .exanple.in-the f.ollowing gdqocunents_:
b G0 TS RoRE teatil)s BIRRBLRHChEETUR DS Diend dorErpress, 1087
edipl @bl pharnicd@gdally@kcedtabld \ :
b) Desia n ﬂgf Pr o- dra,ug}gls, C?élzi1 t eW%P%ﬁﬁﬁggg}ddgﬁémmumlthat
POSSEEses evargpxy 21988 Js, fosx2008%, A0 5ovivo FETVaBRAGES HBPAE6 An 2ivo

c) . A Text.book of sign.and Devel opnent, edjted
cleafbideslg 65 Aaptmepup Lt R KEta e e apiits, for example, a
phacsREL 0 Atk DO Sk R RS0 lBh B o by BUPHRBAS frotuc e
paremiadciid e‘sl;itah&/phavmaceaticzﬂ-y%c@tﬂﬂa psters qu) carboxBunclgdar d,

-6 AR RE! s BB 3 SEAGRAS bt 280 s o
. fF i i t M -

et ) AUV i e,

3-phttwllidyleestods, (2:8€)dyrloalkyRadivayloaghi(1-@C)alkyiRistresueh 3k bl e

Carriers i p%?,r ug@ﬁes&gn", Per ganon Press, 1987. 10 A

cyclepenbAgrbongiery sty pnd keygloheykigtbonyloxpetbylesgss. of a

_ox6AM B i OSQEP 8 gh !

2 oxEOBAURBA U ERERL b § A BOOREE S0 1603 Yot cstes
(1-6Catlroxytarbéuylony-(d-6©)alkyl eststablhch Bsh&hoBicados @oRAdedylind

the Formula | containing a carboxy group is, for
1-m prponyoxystifl gie%Sut i cal | y- accept abl e ester which is

A By P S0 P 0 BN ) Formut v

possessted Bydroxy g@up s YorieRamplear b ilo € vableydsted o thsr BBRBE. An

. .as nmethyl, ethyl and tert-but %/I , (1-60C) al koxynet hyl
in viyas¢lagvable gster gsether of a compound of the Formula I containing a hydroxy group is,

for example, a pharmaceutically-acceptable ester or ether which is cleaved in the human or
animal body to produce the parent hydroxy compound. Suitable pharmaceutically-acceptable
ester forming groups for a hydroxy group include inorganic esters such as phosphate esters
(including phosphoramidic cyclic esters). Further suitable pharmaceutically-acceptable ester
forming groups for a hydroxy group include (1-10C)alkanoyl groups such as acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl groups, (1-10C)alkoxycarbonyl groups
such as ethoxycarbonyl, N,N-[di-(1-4C)alkyl]carbamoyl, 2-dialkylaminoacetyl and

2-carboxyacetyl groups. Examples of ring substituents on the phenylacetyl and benzoyl groups
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nmet hoxynet hyl esters, (1-6C)al kanoyl oxynmet hyl esters
such as pival oyl oxynet hyl esters, 3-phthalidyl
wewrw3s91§ 3- 8C) cycl oal kyl car bonyl oxy- ( 1- 6C) al kpCTAEB2e15802664
such as cycl opentyl car bonyR2oxynet hyl and
1- cycl ohexyl car bonyl oxyet hyl esters,

1ncl@dd>zliﬂmﬂ)m§tl@ﬂ Q‘)‘-@ll@l’éﬁhﬁ@h&tﬁ&l Wﬁ[ﬁk}ﬂa&ﬁfhoﬁ&thyl morpholinomethyl,
5- et hy - 0XO0- - di oxol en-4-yl net hyl esters and 20

plpq@mymwym %&ﬂcmlysdmm@gpal Wymethdt SpHallech as

phmﬁg&@ﬁ%@ @g%;%ﬁ% éﬁ%ﬁﬁmng&?@s@r ahydrpxy,grogp include o-acyloxyalkyl

hPELIbIoK {;ﬁ 18x RO a conpound of
gro%e For mul a ossess)égfha y%frgg% group is, for

ex aﬁxmhmbleavhannawuucalbfl-z@awmhiﬂe pestmg aofr oetﬂpennd hﬁuhe &Hrmula I that
An in vivo cl eavahl e est?r or. ether of a co
thggoﬁg gqr example an

POSSERES BGATAGRY SFOUPdHie ity aﬂwlefsz;?{e@
T 2 e .

di-(pnﬁigh.lkﬁaﬂrﬂm soalt emﬂmte}dﬁﬂmme,dﬂreﬂml%meﬂiylmbé er dlethylarmne a
armaceutical |l y-acceptable ester formng gro

(14D RO G TG Fibess e ary g amincs  ShA AL AC)kylamine

I
suctf BRI hing bty HEh 3 BOARRRIN AL UEBLL ) S e
estAesuitabley phanga@uac)s-dcogptable peb-deug of aeompotied oﬁdﬂe Formula I that

(1-1CC) al kanoyl groups such as acetyl, benzoyl,
DOSSEPSR (N ABKNG, EIOHR i, EQISSRIPles Aiimdre elpivableryde ﬁgfm\é?éléf@ yhereof.

Sultgliilg gﬁ%g%aicéét%c%ﬁgﬁkﬁ%ﬁfea{rﬁﬁgﬁmﬁk %I%?%g? %H)ﬁr.@ ﬁglude for example an

amide forakd Wignil No@)gkioybdupLsuchrab ax yea sl bénz@f/l? Phénylacetyl and
| es of ring substituents on the phenylacetyl and

subw@ﬁ;gytnzgwbwh@ulzmﬂ/mﬂﬁxmwe@@é 008 AUBPEEats onpthe

phequf\(f_eﬁﬂ P@ g]f: W&ugﬁgﬁ%ﬁ)me%mtaﬁvﬂmnomethyl

N, leﬂﬁylﬁﬁhﬁb'xﬁet ﬂll”ﬁlbfbhbhﬁ&ﬁeth 1, piperazin- l-ylmeth?rl and
4- (1-4C) al kyl pi perazi n-1-y net hyl . Suitab

4(1p4(é)aﬂ<allmpﬂrazm+1|-xln@ﬁwbpt abl e ether forning groups for a

hy gl{hgﬁ% H’g’ #ctgrq ggﬁgﬁ?@%ﬁ)}%{)wﬁ &p‘%& ﬁg %)S(’ 1n pa& by one or

more %&M@esﬁﬂﬁraf@fbﬁﬂéd Gthinthe a6RRA 8PARNAI Bod d#@r fmfhistration of a
compound of the Formula I that possesses a carboxy

comppuanspof the Fbumule )Iaﬁ:p IS‘@tedemr@mbe\fomothclue aivaleffectsinf aleompound of the

For{ai} T alif i eer O by 11 6f AP LA AL & BeRcy st ComBound {a pro-drug).

nmet I
i npg%élﬁ@%a%&,naeﬁnhéﬂ asgéa 6@1@5&%@% er %fﬂ?gﬁgﬁ a pyrimidine derivative

of thee Fc(ﬁhuh])eesldcﬁnyd hﬁeﬁh@fafd(yI am ne such as
2- met hgx et hyl am ne, a phenyl - (1-4C)al kyl am ne 10 such
wheggin pds, y @h#ne and anino aci ds such as glycine or an

I
o S50 K0S v AL ARRERRRILAR e aeRnl Al
tnﬂ@cﬁﬁﬁrle&@ﬁ&yaﬁb aerasbmogmﬁuphycﬁoxy Q’Ier@)p&méhﬁ?o S?rmyin oarbeRy, carbamoyl,
ul t abl e
urel%éiﬁ&'&@ﬂﬁﬂ é%rﬁ@ﬂﬂé?@é’]eﬁ §§D?’ék§ém‘ d&SPalkpxan ani no group

r
o R ELECTAR Ty AR CES I Ry,
(1-6eharylk@geéill, @BE)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
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15 substituted benzoyl and phenyl acetyl groups.
Exanpl es of ring substituents on the phenylacetyl and
woemsgpsorgr oups i ncl ude am nomet hyl , PCT/GB2005/002664
N-al kyl am nonet hyl, N, N-di2&l kyl am nonet hyl ,
nmor phol i nonet hyl , pi perazin-1-yl nethyl and 4-(1-4C
3- @)Mkérmypﬁnﬁz | (1 6@mylttslécﬁintenoylmnmp(%@)an@ﬁoﬂﬁmﬁm
n?ound of the Formul a | é/ be exerted in part b}é
N-(loﬁ(o? aBeyl-(3OOdkenaviamaipe, N +d s ey luipidos ¥rMedi- Uil 106D ekylhereido,

N-ERC AR FRL -0 el BB NN b D B reide

N-(1-8C)HIAsubpHagtdys, NNV-d-[crouRuad]seiphbieyl, ?pBG)Hllaanbswﬁibnylarmno and

al so be exerted b way of met abol i sm of a pr ecur sor
N—(b@ﬁ?ﬁﬁmﬁdl-@g)ﬁk@e@m@@}nylmo;Qi‘ifrfgnta@r@lpf efrth¢rérmadzpect

of the invention there is %fp\;&gded a pyrimdine

derivative of the Formula def i ned herei nbefore

whe?én Wi £lfted? bbﬁd br 1s?seEéte§ froﬁ?OhS Ro SOy ERM e CRORE CON(RY),

he sane or di erent Bge ect ed from hal ‘ogeno,

N(RF)GCNN(&SM@,N(& ), S@ )N( SPanOC R, M(Rﬁ)jzdnd)WR )C®R),, wherein

RS 1?%‘%@; ?@Cﬁ%kg]&?r&e calr bo{é’cﬁéﬁﬂ@lﬂmyl ur ei do,

I
e 8?%%832% TeOLRRAKETARY  forshbaagy ! oy

3- SQGﬁWehyll-(sibﬁ(b)aﬂvyyIhetethﬁCh@tbﬂOﬁfM-ﬁﬁf)alkiyl hdtérbeyclyl or

heteﬂ‘ﬂcé’?ilyiség Q&?@w&’g‘%@% 6&) ﬁ%\fﬁﬁ @Elzl? ggg) lal kyl ] car bamoy!
(2,8 w ﬁ% CH, C?Iz @Q?i’ﬂ KASUPWVIBREN a R substituent optionally bears on

(2-60) a am no

eaciNsa{d CHICYCE oy ICH @@(f)) arlelcamanrt aatiogeno M1 BID6IkHDGBIMtuents and/or a
PCT/ GB2005/ 002664 23 ( 3-6C) al kenoyl am no,
subs[q_tllqlt gq},s/‘ q(gypm(lgdmyamggﬁw* HRDReCYano, carboxy, carbamoyl, ureido,

(- 6ﬁa1g(8y’ﬂ t&ﬁp?%@ﬂ@g? 6@% Yislphinyl, (1-6Cpllylsulphenyl, (L6Cyalkylamino,

di- [Q‘ll' 6(Na}k®1]a1&1(1ﬁr 6@@&1&6)@0@0@0 N—(N6C)alﬁ§il):&ibkmb§dl[ ei do,
N Nfdl-[{(l @C{aﬂl@ll@{by&é}t/}l} ]géjrﬁ(?llpqllgﬁn@y]d@ -6C)alkanoyloxy, (2-6C)alkanoylamino,

N-(W)éan?yf@%%lﬁ#{g&p?mw igECalkoytueido, N'-(1-6C)alkylurcido,

NN 1§ Q)-eClefngRudi b Qv -ﬂﬂ[(ﬂ%@ Kﬂureldo , N,N',N'-tri-[(1-6C)alkyl]ureido,
1-6C) al kyl - (1-6C) al kanesul phonyl anm no, or from a

N- (lgéé)?&yéwlnh@ew VeV i [(1-6Qplksplsulphameyln(Ix6C ) abkanesiilphopylamino and

o SSRGSy Wb,

N(R5) S02, OC(R5) 2, SC(RS5)2-atdQ¥( R5) C(RS)?2, V\/nereln
R5 ig hydrogen or (1-8C)al kyI, and @ is_ aryl .
whezaiy K ds1a dicjcabiend or i56eleged pmy@l SBRHH02, NR®), CO, CH(OR),

T I P AR, TR T

C(RWE’N@(‘S@ G\K/Hérelﬁl{:qgh?drb?én 011”(?18@)5&%% hivd Q@Es aryl aryl-(1-6C)alkyl,

het er ocycl yl

3- sclem)aa«yws@@oycmykylamommle«sns@)cycmakex@&mea@%oalkenyl-
(1—6%55&1 I\{\étérohrrgfl %etero ?ﬁtéé)‘a‘l‘f& he e}c;cg)/c 1 (|)1y hekt)éergéyscly?-rzl—6C)alkyl,

and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl
group within a substituent on R' optionally bears 1, 2 or 3 substituents, which may be the same
or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,

carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
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each said CH, CH2 or CH3 group one or nore hal ogeno or
(1-8C)al kyl substituents and/or a 15 substituent
weoeebwmosxd4f r om hydr oxy, mercapto, am no, cyanoPCT/GB2005/002664
car boxy, carbanoyl, ureido,24(1-6C)al koxy,
(1-60) al kyl thio, (1-6C)alkyl sul phinyl,
(2-6C)alényddxyy (Zsﬁmlmﬂiqmylaxy,((ll t'ﬁi)hﬂdykhﬂoa(‘m -60)alkydsulpHifyl,
al koxycarb

yl
(1- 6@):{1&){1@1@ ] am Q&Wmno di-[(1 6C)a1ky1]ammo (1-6C)alkoxycarbonyl,

2- 6#%&1%%0 an(;&glg%@& J(‘% é{%;i‘gﬁt%é sﬁﬁram ng KADAY[¢1-6C)alkyl]carbamoyl,

(2- 6@')£(lﬂ;arﬁ>§laﬁhkc)’|N(P=6@§31ijlk(§fﬂﬂbhlﬁﬂihdmhnuno N-(1- 6C)a1ky1ureldo
N-(1-60C) al kyl urei do, 16Calk|ure|d 20
N'-({e6 urqu@q,i‘ég}j a‘hk[{(l pga k}d];lrcn N -di-[(1 6C)a1kyl]ureldo

Nanﬂglcicg)%lkfﬁﬁa%gd {jyﬁzf?ﬁg salg)hamoyl N,N-di-[(1-6C)alkyl]sulphamoyl,

1-6W)d1karfR 61 Bhdsl &iinB RAGMYA 1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
( E&Ldi -[ (?-dﬁ‘glal kyl ] sul {oharr)oyy ( ) prony SIOUP
of theffog@ylal: kanesul phonyl ani no and

N-(1-6C) al kyl - (1-6C) al kanes%p\?ﬁnyl am no, or froma

group of the formula : erein X3 is a direct

wheR&h §k4‘i’§ a Hﬁe& 8be¢ bed bt Sronro ﬁ@N(%theﬁ@ks 1sqﬁdxogen or
CH( OR6) , CON(R6), N(R)CO, N(R6 (R6), SO2N(R6)

(1-8)akBo@d kY mpm@m@(ﬁwmwm(y%m)@m@ mexbapte{ oGHIkyl,

(-6 A el (et hR i RSk eyand  6Chatiy,
é@(ﬁ@é%@{ Q@léﬁﬁhﬂ(?}}m?% gic gsg klyfl%a[@ Gwﬂlﬁﬁ*dﬁﬁﬂbf l1-6C)alkyl,

3-8C)cycl oal ken het er oar

(2-6hgalkarnogtayling-(+-6C)akHy (1-6Glatkerx peaylodnyl amino- (1 -6C)alkyl,
vvher e ryl,

N a?%&%@é’y b DRI B N s S kb reatt Lo Bliafonr 11 or
N’ ,I\h edlef ?ﬁh%}é]uré%@o gf ggﬁlalmléﬁ N - ﬁug’é}agw\?\#d&ﬂl-géglal]gl or

opt| ears subs I'tuen

N,Nt.N& @Q(H%C)an(yﬂufeic&r-enw)aﬂ@ﬂ et freth 4 prouphdkiegfenaula :
trifluoronethyl, cyano, nit rg hydroxy, am no,
car boxy, car bam)yl ur ei doX il 8C) al kyl ,

L N T

(1-8C2alk) ﬁid@hwaﬁylyaryl - @a&y&ﬂietdﬁd)@f'l h(lateroaryl -(1-6C)alkyl, heterocyclyl or
su

6 Isuplnyl (1-60) al ky
hete(opy@@g JaHanl W(ljllchd?pl{opgﬂsebgaaq 1<91‘ 3 gu-hsﬁglents which may be the same or

dlfft{r%qtg%e% %%@ §n1¥%h%«}1‘o§&)6( E%)Fl%np%néi n(D qC)alkoxy
NNaﬂd whéreiBnyH éfétb&g&@n asiphithin (al%uﬁs@t@énk 8h ®Y lopfibidly bears 1 or 2
1-6C) al kyl - (2-6C) al kanoyl am no,

OXONr( w@sm@msfe. do, 5 N -(1-60C)al kyl urei do,

N R\nd g?lel[eﬁfg eﬁ? ?.( I{Jé{rg{enlagn any (2-6C)alkylene chain within a R! substituent
are %tﬂgnaly sebﬁﬂate[d(biytﬁ@)r@bﬂfﬂbh]xﬁtbthéiéham of a group selected from O, S, SO, SO,

C) al kyl sul p
N(Rik‘imcao, q:mozﬁ mwﬁt s)JII‘f:(RaI)G@L NR')CON(R'?), SO,NR'), NR')S0,,

CH@%E%%):? %g%ﬁ{lggl&%&n%ﬁgggg?ﬂﬁgwﬂm no, or froma

I X4-R7 10 wherein X4 is a
di (rigg%hg& %fggorr(?sslagg]?%ét ed from0 and N(R8), wherein
R8q|1§0hydreg>er4 or (1- 8C) al kyl, and R7 |s
hal ogeno- (1- 6C) al kyl , dr oxy (1 6C) a
rreﬁ@%Rog oL Bughagpy be ( se@; ar mﬁ@g;etxt s éb)SQDaUyyl or a group of the
forn{u}é 6C) al kyl t hi o- (1-6C) al kyl, cyano-(1-6C)al kyl,
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am no- (1-6C) al kyl, (1-6C)al kyl am no-(1-6C)al kyl,
di -[ (1-6C)al kyl ] am no- (1-6C) al kyl,
wO020@@psdikanoyl am no- (1- 6C) al kyl , PCT/GB2005/002664
(1- 6C) al koxycar bonyl am no- (28- 6C) al kyl , 15
N-(1- 6C) al kyl urei do- (1-6C) al kyl,
N -(1- 6C) al kyl ur ei do- (1- 6C)- kR,
N,N - (1-60) al kyl ] urei do- 1 6C€)al k&i . .
NNwhgreql Jmlaq:qtppljl@p@js@glegtg R, wherein R™“ is hydrogen

or (5 Ag R feifodeRo: ek l%kildﬁ%xé{ gﬂa@?‘@s o direct

(1- 6@951130@ (1L@C)aﬁdgﬁ Q:Y@db {1 @@)aﬁl«yl %ﬂ@@l-@@ﬁﬁlkylme@@)alkymmh&

drogen or d A4 is ary
(1 6@!)2}11()11( m-@tp@ba&kyllmoéhﬁﬂ)sdkyl mé@éﬁd@lkwoy(alme@)(hﬁ@alkyl
heterﬁ i/ | or heterocyclyl-(1-6C)al kyl which
opffildHa P‘S/é/bears 1 or 2 substituents, which may be the

sa t f
R R e R e A

triflinebmethyl; ciyatlo, gitay hydvokyimereamolaming wartioxgcaRiamoyl, ureldo,

BB st SR P
(1-6€ 1@&#@4&@3@3@%@@3 %ﬁdﬁp{ (RSELIRHERH BERY SCHiRyamino,

tirona é insert onlntothec

(1 6®Dalhomaxﬂ»pnﬁeNe(¢t6®am<mmb@mo§1 NFBdi-B26C)aliyRtfbam6,
N( R10) CON( RL0)

-6 b2 SR OPBinEY. GrbtoanRy SN aIAbED | s
@- 6%8%%?’2%{1 (I%O éa@éf%ur?dggi\ﬂsﬁ or ygg_%ggzglﬁﬁ&eléi?oup

N—(I\ABC)hﬂl(ymﬁyldbﬁNﬂWeh&[elnEC)aﬂk}d]uﬁ'él&ds GVlN N S (-8C)atidykiyiteidas,
roup of the fornula : / 005914
N- lpé,é Jdeyiydmyanyk uNV-did (1- é@)aﬂiﬂyi]sumh@fleyln(%c)@aaewhﬂ@@wmno and

RO SRR 2 voerern K02 1

hal)éﬁ@ﬁ@ec(tédﬁ&hqt ?cmmmW m@)@@mB) NRP)cocr!?),0,
@d( g? OX ﬂ&{} C al l§ 1136 1 13 .
N(RaﬁC RIS &I gﬂIOC(& b@ﬂ&ﬁ{ Ro) é)@)lai [aﬂO wherein R is

1- 1-6C) al kyl
hydI(’ﬁe é‘ﬁg @ﬁh?’f& nmongl( 6C) al) Eyl d ?rl s 0, 1 or 2; each
R4 Qﬂ' i9 %‘pSCWPk}q I”(ZWaﬂ@nﬂh@ §@ﬁﬁ(y@l§l ﬁhlt)éﬁfoe(lt6C)aﬁ<yl

sel ected from hal ogeno,” trifludronethyl, cyano,
hydmwcw(b60)§lhylomrcap®r(defgﬁ)@1kyhﬁi_ﬁﬁi)alk@xyb@xg(;)aﬂqi sy (1-6C)alkyl,

amior kb et b eEiaind (7Bt - sE ety W sy,
(1-6%3%1?@@@61/ AT ) (IY(tC)afk}'lsﬁ@h L sehakany!

6C) al Kyl am no, I"kyl ] am no,

¢l 6C1a11§ﬁ1}ldplkcmy§/-(ﬂa66mﬂw1 (2P6Q)111kﬁm)3dhrhyioe(a\rd®aikyl

N1 DEmh (2 6B 30 PO dlky, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,
N’,N’-di-[(1-6C)alkylJureido-(1-6C)alkyl, N,N’'-di-[(1-6C)alkyl]ureido-(1-6C)alkyl,

N,N’ N'-tri-[(1-6C)alkyl]ureido-(1-6C)alkyl, (1-6C)alkanesulphonylamino-(1-6C)alkyl or
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino-(1-6C)alkyl,

or Q'is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
(3-8C)cycloalkenyl, (3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,

heterocyclyl or heterocyclyl-(1-6C)alkyl,
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(2-6C) al kanoyl, (2-6C)al kanoyl oxy,
(2-6C) al kanoyl am no, N-(1-6C)al kyl -
wO020@@psdikanoyl am no, N -(1-6C)al kyl urei do, PCT/GB2005/002664
N,N-di-[(1-6C) al kyl Jurei &, N-(1-6C)al kyl ureido,
N, N - di - [ (1-6C) al kyl Jureido,
N, Nnd Mhetein afyf CH5 CHalok ¢H; graipdwithihGhe Q' group optionally bears on each

O al kyl sul phanoyl
saldkﬁgln@ﬁ % &1 A %%p)%p? ggpwp%%ggeno or (1-8C)alkyl substituents and/or a

S“b%"f?e?%%&?‘ﬂﬁ? (SRR RLABE Mino,cyane segbors opamoyt, urido,

(- @élkcx}em-sogmm(lﬁwlm)alﬁﬂﬁlﬁlﬁﬂﬁ)ﬂ (%@ﬁkmmﬁﬂ (1-6C)alkylamino,
N( R13) 000( R13)20, ~ N(RI L
-1 3 OB RIS b R RISy T aROR L4} SEDMRY s bAERYS) OO

NNVAﬁQg a{%ﬁ a%émg@; ggéﬂaq%o%% (%@:Zz}l%ﬁy 3092 FkahSylamino,

N-(1hacm@mz(61})ﬁ@raiylaymno Nrydreeutdyhuréigd azkr‘rgw ~di- [(1 -6C)alkylJureido,
mer capt o- (1-6C) al kyl, (1- 6C)a| kox -(1-6
N-(IcHGrdkylureisio) M]V(ydl-[(l éﬁialﬂ@dkuxelé@)l‘é,mw Stri- [(1 6C)a1ky1]ureldo

N-(1(%Cfa§§fi‘%@h' am Wi mlﬁ(g)a%l?ll%\ém N,N-di-[(1-6C)alkyl]sulphamoyl,

(1- 6C)alﬁ£ﬁe§1hlgﬂd>ﬂyh‘drﬁ’m6 %n@@@%’(ygalkyl ~(1-6C)alkanesulphonylamino,
1-6C) al kyl sul phinyl -(1-6
( 1ag¢)x@|et@yn any qgﬁb(fyBCIcycb@lql |@-|8C)cycloalkeny1 heteroaryl or heterocyclyl

grouhv(]?h(%@!’ gli%lu? ?p@ggail&@gﬁ%ar gm A 8@%“‘6‘@}%%11 may be the same or

6
dlffﬁé?tl%%twurﬁ%?%d ?ﬁFlﬁHi‘oﬁa@th@f:)c%ﬂW hitro, hydroxy, amino, carboxy,

caranoﬁlu@@caKkﬂCQaﬂeyld(@-f{G)aB@lyiL @¢8C)alkynyl, (1-6C)alkoxy,
(2- 6%11(\%&#(}/&&%@% aI %g} ilrl Sé(ggglﬁlé@gg l%ﬁﬁy Kylsulphinyl,

I
L S Tan o P A B ARG gplkonyearbom,
@- 6wai0w 2- 6¢)a6k%)rmb/10am,el¥*ﬂl16®aikylcaﬁhm0yl( A Mﬂ}[(&lﬂﬁbhlkyﬂaarbmnoyl,

(2- 6{3%1]%@,}8%%%@{(@%% 1%&%16@&%0@@&13@8 RS Cl 59 ki)/qrendo
N N3 3@L6 }a}l&?hl‘eg&;/'zv f}l?éﬁhﬁh ¥do, }0 ecP S8 Xb)alkyl]ureldo

het er oary eroctyt

NN'I',Nt mé[é(%aggy%%xz]grgiﬁ) M(R}ﬂC)amsﬁ@ﬂiﬁmﬁﬁﬁﬁ’JMdl [(1- 6C)alky1]su1phamoyl
wher ei
(1- 66} eqtlpinylanygo @d @{r(énﬁ&)élém %W)%km@w@%wam or from a group

Ofth??bw CH2 or CH3 group one or nore hal ogeno or
- al kyl substituents and/or a substituent

seI ected from hydroxy, ner€gptr!* am no, cyano,
ar boxy, - car banoyl , ureido, sKoxy
Whel(eml XC)Sa'C} qigact honsl Or(IQSGQ@)t%d ﬁ?mséj N)@{ ) whereln R" is hydrogen or

(- 8@%11{3%)5183‘2?%#%% (1 6(:2@?@@%4%&2@ Q@)&gwl (1-6Calkoxy-(1-6C)alkyl,

cyanbk((l BCﬁﬂ)( i, kil 1IbemRKyl, (1- 6C)a1kylam1no (1- 6C)alkyl or
(1 6C) al kyl] car banoyl , " (2- 6C) al kanoyl ,

di- [(l @CQ@}< %@ﬁ@y(ll&@alkﬂz 60) all kanoyl ani no,
N- grtdl@g%? 2%9/ 1\%%35?0&%18‘ gf%’ﬂo)év_l@? 1 ?1(@@ W ng;ﬂnal[l)ép%s 1 or2 oxo or

thlo;d&-s(ugstﬁ@ﬁg kylureido, N/ N -di-[(1-6C)al kyl]ureido,
NN,N-tri- [ (1-6C) al kyl Jureido,

N- QI@— Bioyrainkad @@ntmaqummmyazm)ﬁyylsm ghadmwithin the Q' group are

opt1o_néN@: gq;{ggaﬂ;%cg@?% @%}#S uI1 @%Eoéham of1 a glgoup selected from O, S, SO, SO,,

N- ( 1- 60C) al kyl - (1- 6C) al kanesul phonyl am no,
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and wherein any aryl, (3-8C)cycloal kyl,

(3-8C)cycl oal kenyl, heteroaryl or heterocyclyl group
waoizbdsionsdilne QL group optionally bears 1, 2 or BCT/GB2005/002664

substituents, which may be A7The sanme or different,

sel ect ed from hal ogeno, trifluoronmethyl, cyano, nitro,

N(RFﬁ)dmaxlﬁ)cca,r@m(R’éﬁmu%ycomR#%acnoyd:H(GRéﬁ) AOR'SO,, sozN(R“)
(1-8QC) al (2 8 al kenyl , (2-8C) al kynyl
CH%QH@@@QE&};WWICHIER %2 l@@y@gdnmylxs@alkﬂz 60) al kynyl oxy,

or a%)%axg%cal K 1t h %Wﬁ?flﬁi G (iolg%tj Q{/)orcirﬁéﬁlgreof

di P[afti‘cuﬁa@rléb&)éb H&bof(tﬂe RGO YIeas B8 ¥ ample, pyrimidine
(2-60) al kanoyl, (2-6C)al kanoyl oxy,

deritatives 60)he Iﬂoymluhrlbwm?hnadﬂntlchllryfa(cme;ﬁﬂ)la k&ltsl $alwatbsaonprb-drugs

theré@ g%t%ng qu%eaqt%ﬁﬁlr(?ﬁ?}hﬂq }ha{ R? q,R% r,R*, X' and Q' has any of
the Me?rﬁﬂ%%ﬁégﬁéféfn%hﬂfe or Hpg.{'\lgrégih %E(C\f]to 4 r&}ﬂbﬂt r.ei do,

[ 'kyl'urerdo ur el o 20
(@ N, @is 2 br B, e[nﬁba&(j{ggioytp whieh doy be the same or different, is selected from

halogﬁ‘gc:é ﬂl’?ﬁ% 831 Sﬂgg{i]r]%ggygﬁéwrcapto amino, carboxy, carbamoyl, ureido,

(1-8GIESHL B SORARH COBNROIME (B ulkory, 2-6Oalkensioxy,
(2- 6gk)aildjmy1@<fy (]héC}'cﬂ)]{}rthﬁlo d1JX<]7 6EJa4kylymheJ n- GOOa]ksxgacarbonyl
direct bond or is selected fromO and , wherein

N- (%@)@@WWMMQ@ BTty oy Al kios ony,

@- 6??:!_]%%)%2 {fégﬁp@g?%@é%%% aﬁ@@éﬁy Qafkenoylamino,

N-(1a6¢ yaliy l3-60)ﬁkéﬁwwan(1ﬁo RS Kkl gavil 416in6,1 - 6C) aI kyI or

di -g&l 6C) al k am nom(ll 6Ciaal kyl , and wherein any
N-(Ihe 16’&')(%16@3%)’1193’ “fl-pkealkylsulpamoydot i onal | y
B8 o8 RuBindl, oL RS 50w

(1 6(2 kﬁlembmﬂylahﬂao% fﬁdlﬂurgrarpa)ft@@fdrmaﬁi ly separated by
e |nsert|on into the chain of a group selected from

WO 2006/ 005924 X3CT/ GB2005/ 002664 27

whef“a‘q?%%%g M%% B SOt S B s apen o

(1- SB%x:ﬁkjrlSaﬁWQ* fggs?;fl a%1-(116Cfaliah, l(ssl&C)@id@alkyl (3- SC)cycloal dyl ~-(1-6C)alkyl,
armaceuti cal y-ac

ceptabl'e salt,” solvate or
heterdaeyldnﬁteromarl (1-6G)adkyl riwiasbeystyinon hﬁd@cwlylt—ﬁé(i‘)aﬂ@htorr 6R )p is

for exanple, pyrimdine 5 derivatives of the
¢ 3?%%?@:\6# Yor pharmaceutical | y-acceptabl e salts,

sol YA4 GeRin ﬂ{}ﬁbﬁr @85 or @H? éﬁﬁglwﬁﬂ'ﬂﬁ hR! @ubéﬂi%e%% 6%(10na11{ bears on

ot herwi se stated, each of
eachamact! CHl, ﬁi&b onf¥ls @fouptdm OIMBEnTe hgsgworr(é&(])dkgh subsiftmrﬂes and/or a

subsigpt A SRR ofeR GPEsPIoER: Hjoerary Sl wéico

(1- 6??{11;«%@ Pfo?r(e;ﬁl?ﬁ@' dg‘zg ﬁg)aﬁ{(@ gﬂlﬁ_l/logrg?g%‘alkylsulphonxl (1-6C)alkylamino,
di-[(@ 6 @)abky] Jamirod @W)alkdﬂyearﬁmyl ]M(I BMﬁb@hmoyl

N, N((dit[é(g@ ﬁg}};prbﬁé%yls 8'c§< 1?a31/1|0y107((}:1L (g%) %Lligﬁ(oy'lanuno
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-

(1-6C)alkanesulphonylamino,
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(2-60C) al kynyl oxy, (1-6C)al kyl am no,
di -[(1-6C)al kyl]am no, (1-6C)al koxycarbonyl,
wOoR(b/081al kyl car banoyl , NN-di -[ (1-6C) al kyl ] capbamamBzh3/002664
(2-6C) al kanoyl oxy, (2-6C) a@Bkanoyl an no,
N- (1-6C) al kyl - (2-6C) al kanoyl am no,
( 3- @) sihkesiogiyearyh 63-8C)cycloalkyl, heteroaryl or heterocyclyl group within a

1-6QC al k 6C) al kengyl ani no
SHbS(UélS %{Eyﬂﬁwailﬁq bﬁggs 113 or 3%ubst1tuents which may be the same or different,

seleM‘eLg.{r ﬁ‘% A S&ﬂ%l’uﬁ tﬁﬁn%hgrﬂyﬁpmy amino, (1-8C)alkyl, (2-8C)alkenyl,

(2- 8,)5[‘1k}d1}’1 [(L- %&ﬂxxﬂi@)hlpﬁamd and di-[(1- 6C)alkyqammo and wherein any
6C) al kane Iphon | ami no_and N-(1-6C)al ky
hete% SIORR M mw;ywm ¢R” eptignalyrbeargd on g azb or Hdoxo
subsftﬂ](eﬂ’céla . R-X2 wherein X2 is a direct bond or is
ected fromO0O, S, N(R), CO wherein R5 is hydrogen

() or padl pi2SGNadakly R , $Bich ma8bd the 8&nié of éff@ﬁh@hé%lected from
(3-8Q) cycl oal kyl, (3-8 )cycloalkyl (1-60) al kyl
halogenop ﬁrgawvmeqh >, €Yy Hydroxy. gmyjng, mnboxnelaézawumldmr

a-sEFhERYS Ml CAL oy sk iRt b haptamisog oup

di- [med)amygmﬁho§ Ub6C Al arbtyl, qafdd)mawﬁnﬁe an8ACN -6afkyi-

CH, CH2 CH3 group one or nore hal ogeno or
(2- 6@1a11g@p$]|a@mo substituents and/or a 25 substituent

i:lr g% (%( \;%lﬂer% lrg ? ‘%]13 ! eﬁ%: or ﬁl}ﬁr gr %Ffi %}6@)‘%\P %O,gg,bs){ltuent optionally bears on

h aciay bit 6
eac gs%dg%%lal II%I S(SF% ﬁl&)c&l)}/a 16 @)C?Bg%log%@!lﬂa%y%@alkyl substituents and/or a

subsmuepi(sple@@)iérm hymmmgg o@@)calckﬂmyy,a:aﬂnmdyl ureido, (1-6C)alkoxy,

(164548 gﬁeinc%. )éjéfgh@?ﬁizgﬂa&%ﬁ@a]&chm@n@a%%-@()‘()ylkylcarbamoyl,

NNh?-E(@Q)czhﬂk E%B%gb%locszaﬁf()glrlfgwylamno and N-(1-6C)alkyl-

(2-6Q)alkeneytpmiroy| sul phamoyl, 30

NN- d 6C) al I |,
(c) (1- %l@gqgri%ﬁg gp ]ngqlég c}gﬁ@yhc(dﬁ q;lg)eaqr@ﬁferent is selected from

L T

ethyl BroB @) vinyl, aliyk yihynjiel eraanyl, nethdrg @hGCY 9fdﬁoxﬁﬁ&§ﬁopox
hi n substituent on Rl optionall y bears 1
met 15‘8% lgraino, propHamine, gimethamines disthydaminer methoxycarbonyl,

etho 51%8 ac%?ﬁ?lﬁlgg a}%r?ﬁ@%?nqoﬁy{vfdﬂi{g{dg%%xp.ﬁghqcrxgtﬁﬁproplonarmdo

hydr@@n&ﬁfb}dj kyydabxye(tﬂyl51:h9amy%métﬁylésﬁ)yaImdacm ﬂ’lyPQChydrcl)xy—

am no, and wherein any 5 heterocyc y

-me&}Yéff}bylmHlmiwxxprgnﬂsihltcu@ﬁthyba hmiromthmln a’rhlyyir%ea& methylpropyl,
emingBIBLI b L0, SR OHE B By, B g,
2- amseipaqiyw oo 1 hahﬁ@ﬁwethyt QLaﬁiuu@Jzomeﬂwwr%pﬁMﬁaﬁylarmnomethyl

droxy, am no, carbox car bano ur éi

-me(tylag@pgqstkyl[, 1 mqhggpmokgwthyle(t 8{: memoethyl 2-methylamino-

-med‘?ﬂe?l%?%g ?taﬁ%/y&aﬁlj% oz% 5 %%lgfqpoﬁgl @éﬁﬂg%lpﬂﬂ:hyl 2-methylamino-

2-me{Rf26pya] dcenaviGbmel, Q%et%’lﬁdb‘eﬁ@ alk¥tamido-1-methylethyl,
2-acetamidoethyl, 2-acetamido-1-methylethyl, 2-acetamidopropyl, 2-acetamido-
1,1-dimethylethyl and 2-acetamido-2-methylpropyl;
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(2-6C) al kanoyl am no, and wherein any CH CH2 or CH3
group within a RL substituent optionally bears on
weaots/esitd CH, CH2 or CH3 group 1, 2 or 3 hal ogemGB2005/002664
(1-8C) al kyl substituents ard/or a substituent
sel ected from hydroxy, am no, cyano, carboxy,
(d) car &noytl 2, aud eifdst Rl(gtoﬁ@sableow froiISthteJ@CﬁahMy lcarborp, carbamoyl,
(1-60Q) al kyl ]am no, (1-6C aikox car o}y
methmlam;n@@} NP g@ﬁlﬁgmno diethylamino, methoxycarbonyl, ethoxycarbonyl,

ool b LTSI s B e o

-hyé%ﬂy&ﬂﬁhliﬁgldl@kwpmeﬂ@leﬂ{yl nayinb@ethiie lmnoﬂhyldl-fafmn@nt
is selected from fluoro, chloro, trijfl uoromsth

1-meglydetbyl, mpthybaminomethyb 1-mathlsrynoetu plmsihy] alweﬂd@ethylethyl

acetagnﬂp%lﬁtg]}lxb% %F%lggaﬁyl é)ﬁ% cl);(ag?ﬁa%ﬁ’%%%%%tﬂ*lgtg t QQ(J%'G optlonal second

R! gfb Ry {cibidifro vt khItRe, tRFIGRBIRTYN@yaiib, membxy anunpl, ethyl,
di et hyl am no, met hoxycarbonyl, ethoxycarbony]

propyk sinaviatigl, ethyoyi bmmy@ml stheety hstherie PEPOEYH and 10propoxy;

© Y 5 RES ST DY RIS by YGRS Bamio,
propilonﬁﬁﬁ(m’ IetnBitylacemydl, NiRte! [ﬁtgplonalmdo hydroxymethyl, l—hydroxyethyl

1-di et hyl - 2- hydroxyethyl hydroxy 2- nethylpro
and 2—5ydmxyrdﬂncthy]|ethy1|, -aadlthmtiwal se¢orghi | ngroup i qngdéqug |ﬂuoro chloro,

2- th 1- |
iGprSins el Yoo Ry PR e ey 2t G0 or opy |
63) m;@%}??ﬂd‘ﬂ’i@ﬁl Rybup is lodmRddniy kiem.- Qﬁﬂtﬂb\éiuon on the plllenyl group and is

am no- I-nmet hyl et hyl , 2-net hyl am noeth
sele&edﬁbmwydmxwoearbmﬂmclemmw,,herqxemhghlyh rirhwlpcmwpmyl and 1-hydroxy-
ma\ti1 | am no- 1, 1-di et hyl et hyl , 2- net hyl am no-
-meghy}g Mlzjl propyl, acetam donethyl, 1-acetam doethyl,
(g) @?st PR e lR1 %&.ﬁy s @52V at AR ﬁgéﬁﬁ&%ﬂ ﬁl@‘-ﬂh@ﬂ}l'l’group and is selected

et am do- | e hyl, 2-acetam dopropyl,

frorrﬂa;&l@@{}eamdqdmkyﬂaemylret hyI et hyl and

2-acet am do- 2- et hf/ | ; V\D 2006/ 005914
(h) PCTRCEZ*D@B?&?OQ@B@Y $ YtaljprBPYs 1 or 2, and a first Rl
. groyp jom hydroxy, am no, carboxy,
@ car lé@ﬁgéeﬁ%%ﬁ%lt@ et hyl am no, di net hyl am no,
G di eRPlyd ¢en; et hoxycar bonyl, ethoxycarbonyl,

acet am 0, propi onam do, N-nethyl acet ami do,
(k) N- nﬁtih 91 propi onam do, hydroxynethyl, 1-hydroxyethyl,

(l) 1% O,X%OIJ 3 5@{%%41 Tﬁf’ :%+up, @m%@mﬁ@#gﬁgiﬁgp} @i%}éﬂ,lis methyl, ethyl

or 199 Slpt hyl am noet hyI 1- et hyl am no- | - et hyl et hyl ,
acet ani donet hyl , 1-acetani doethyl and
(m) 1- agés hendideR ramewyisanethy; and the optional second RL
group d.s selected fromfluoro, chloro,
(n) tri fPLpdr onet hyl , cyano, hydroxy, nethyl, ethyl,

(0) Propw 1 ov2 and eacHIH oup Whidhythay Be (he e@yie 361" dlfféﬁdﬂﬁ,cix yelected from
et hoxy, propoxy and isopropoxy; {W%) pis 1 or
halogéncs tnfmorgmgtb , Fyanoehydroed amigim( @azdko;l; (%%@Bawayll (2 SC)alkynyl

- oRaky ErohRe R Raot Ry S PHEHDT, AERne R g enc
N-(1-6C)alkyl-(2-6C)alkanoylamino;

(p) ris 0 orris 1 or 2 and each R* group, which may be the same or different, is selected
from fluoro, chloro, trifluoromethyl, cyano, hydroxy, amino, methyl, methoxy, methylamino

and dimethylamino;
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and 1-hydroxy-1-nethylethyl, and the optional second
R1 group is selected fromfluoro, chloro,

wonrbdsloosmenet hyl , cyano, hydroxy, nethyl, ethyPCT/GB2005/002664
nmet hoxy and ethoxy; (f) p i¥® 1 and the RL group is
| ocated at the 3- or 4-position on the phenyl group

(q@) and riis0 oselsdcinddhé RO ardupds selgctedR6RATIYD, chﬁﬁ@ttﬁﬂh&%methyl
;/{dro net h 1- hydrox thyI and 1-h droxy 15

hydrpXyeq F’va‘i’ﬂI%lIS’I eghoxy, m§ 1o enddimet OO} s Iocat ed

t d
© F omTod o %3'#3”% GEsap i HTchea SRR RoR] nlcho 50 BRSE
(s) "Et fotyel X &' lpydupds lmsemat the 3 Io} 4Rsitipnhydr ogen or
methyl: 20 (j) R2 is hydrogen; (k) gis O; (1) gqis
®) 1, theX'-Q' granpdatasard agfheBoposifitieh may be the sane or

di f ngyi | t _propyl is 1 and
@) thefﬂfﬁx’g2 po% p&i‘ﬂ?ﬁ?ﬁ}laﬂhemép?& Orﬁ |FsJyO Eg; (rq is 1 or
(v) 2 aud 1@961&@4&&;1%13)@@ @@N‘(Wg')bN(RhSC@Nﬁ@BP‘N(R13)COC(R13)2O
differen sel ectgd from hal qgeno ’
NR{ DEOCERBr MRE pnd BYRAICOBRT nAYR “Ye0 nwhertin- B¢ shydrbgen or
(1-8 il ) al kenyl , (2- 8C) al kynyl, (1-6C)al koxy,
'{: alkylam'no i-[(1- 6C)a|ky|] am no,
(w) (2- @X@ééf&'ﬁ&b’ﬁ&ﬁ‘d@ Hd, 1301@(@) R c(()ﬁ?@”ﬁg\](R” EOC(RB)zO,

Ikano amo ris or r'is
NR acgc@p)zm. thdrﬁng)C@ﬂQR ‘YaNER B)Ca@j \f/h&eerl? is Isydrogen or
(1"8§§"&§3at ed fromfluoro, chloro, trifluoronethyl, cyano,

Xy, am no, methyl, net hoxy, met hyI amino  and

di- met! iy d BBk IM\@[?@QGNQ@%}A
) (g) risO orr? is 1 and the R4 group |s se?)gg?Nﬁg
NHGOGBeNHGER oro, trifluoromethyl, hydroxy, amno,

o 7 YN A BB

grﬁzﬂy g:.he X -QL group is
1\Hﬂlé(b@]:lltrzed at }?21@?% posnfl on 5 (t) the X1-QL group
() |s wa&e@tm@tfrme&mq’mm}mmﬂ and HCOEEYO; QL group i s

ocgted at the 4-position; ) XlIS sel ected from
(aa) N( R%S ec@@ﬁ(qjaéﬁ{ )@q ROV O HORISH 21

NHC\% %’(),OOC( R13) 2N( R13) and N( R13) OOO( R13) 2N( R13) CQ,
eréin R13 is hydrogen or (1-8C)alkyl;
(bb)  X'is NHCO;

(cc) X! is NHCO or N(Me)CO;

(dd)  X'is CONH;

(ee)  X'is CONH or CON(Me);

(ff) x!is CO;

(gg) Qlis (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl,

or Q'is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
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10 (w) X1 is selected fromCO N(R13)CO CON(R13),
N( R13) CON( R13), N(R13) 000(R13) 20,

WwOIRRBAPODE( R13) 2N( R13) and N( R13) 000( R13) 2N( R1BLf©GB2005/002664
wherein R13 is hydrogen or 31(1-8C)al kyl; (x) X1 is
sel ected from NHCO, NHCONH, NHCOCH2O, NHCOCH2NH and
NHIGRRMNEKGny 15, (O, dﬁrﬂﬁgrﬁej) mtﬂmﬁthfet@rgrﬁi@ op\id@ally bears on each

Ve CONH, CON( Me)
said @iﬁa mm@@ Ofegr m@e |h§10§€‘ll(é%rt @ow)ual%ﬂ Nﬁ@@uemeﬁiﬂpr a

o HRRA i SREE LS TR, i8Ry

(1- 6¢\9dﬁ191th{oc €1- 6Q§§allﬁﬂ d}lpl%ou Glcmmpho&xgln)u-m)ausyl@md
X1l is or X1l is CO 25(gg)Q1
di- [(1§Cozﬂkﬁ@rmmnydl 6@21@@@11@1&/% (1( QCMi;de?

6G) al kyl
Vg DR s g 2 s %frezééy ) 26Q &l Kyl
N(156@)afk i- -6 b} lamidy]1 No- (1 6C) al kyl ,
al kyl am no (1-60) al kyl

d| alﬁd Whﬁ@r}a&rﬂyﬁrﬁla{ﬁ-%{é)cyqloﬂ@]ahﬁynoaryl or heterocyclyl group within the Q'

grou% Ppg%aﬂy{ge [h gﬁ’&# GC%t %'é, gihﬁ(ih may be the same or different, selected from

p | 5 -
halo%ehoggfiq nit%;i I Eﬂ%g pich: gﬁ@kl SCalkyl, c§12 8C)alken?11 (2-8C)alkynyl,

(1-6@yajtoxfy1¢166) mlkyydming 3nd @)—E(j{{ﬂ(ballkkl;}mno or from a group of the formula :
(3-80C) cycl oal kyl - (1-6C) al kyg het eroaryl,
het eroaryl - (1-6C) al kyl, het o%ycl yl or

whex%%{r% Cﬁc%%gééggé X &G Qélgéﬂ:d 9 G QQ@NQQg? Mherem R' 1s thrBogen or

64 31 and wherein any
(1- sgmkgp amdtmlr‘ fis mym@l(lg@(b)aucyb ml46®dkbyy-(ieﬁ€)§lllqﬂ1, oeyamch(l -6C)alkyl,
mr{oxgg@%m«g@@w PP sRhof s ARl RSB EARnR -y,
oot B bEgd %&e@d%{i%m%ﬁg AR, g Bftfehally bears Lor 2 ox0 or

thioygo}s%@lt&biﬁyjl sul phinyl, (1-6C)al kyl sul phonyl ,
- a al kyl
(o) 1. QA ng%ﬂ)alkWY§,1(2 )aw%yllﬁgéﬁrﬁggm 6C)alkyl,

N, N- 6

R R SRR isch ko0 q 4oRRy. A0

amirf-yll- 6CXaﬁcy$ lehmlakmho-(lhecmmrqu[(pscmlt}e]anny@l(ym)alkyl
group within 81 poptoallybearsl 2 or 3

(1 6§&ailsyltm@éh6§)almi rﬁ@a%mélp&lﬁwlwﬂaﬁg)%ky di fferent,

(1-6CSAEEE S Iy 2R -6CYalkyl or (2-6C)alkanoylamino-(1-6C)alkyl,

or Q! is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,

heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CH, CH; or CH3 group within the Q' group optionally bears on each
said CH, CH; or CHj group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyllamino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoylamino and
N-(1-6C)alkyl-(2-6C)alkanoylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q!
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10 hal ogeno, trifluoronethyl, cyano, hydroxy, am no,
(1-8C)al kyl, (2-8C)al kenyl, (2-8C)al kynyl,
wO2e@@psdikoxy, (1-6C)al kylam no and PCT/GB2005/002664
i-[(1-6C)al kyl ]am no, or fxom a group of the fornula

:  _X7_Rl4 wherein X7 is a direct bond or is selected

grod] oﬁald@ﬂﬂealixl( R159r, 3 svetivkfits Rigich ﬁ‘lﬁb}lﬁﬁ@@@ﬁh@dﬁr different, selected from
gl 8C) al kyl, and R14 is hydroxy (1-60) a

haloggng @)lfé\!l%@sa@ﬂ’(yl -y hKEIOXY, mm C(anhamy&(mc)alksl (2-8C)alkenyl,

@- sgﬂllgfr?ﬁ &%ﬁ)@i]{éﬁ gt %)%@1%61 %&l(ﬂctgf éc%ﬁgpﬁn%n%; from a group of

the foetgragcycl yl group within the Q1 group optionally
bears 1 or 2 oxo or thi oon? Iltuents (hh) QL is

(1-80) al kyl, (2-8C) al kenyl - ©) al kynyl ,

whe?@l) gggsp %a{r%ctgweguip{(él selet;t;fx r ox%ﬂkagléﬁ @% @eﬂrrz%ls is hydrogen or

(1- 8@3{@1&91 hdd ﬁ@)lahydﬁbxy-(f-@cmﬁ 0(1(6“€)§§b§§/J(yJ60)a1ky1 cyano-(1-6C)alkyl,

al kyl am no
armm ~I- 6@)a@calyaﬂlk@¢)]aumanmn@ 11-6C)aelk§kl;otr di-[(1-6C)alkyl]amino-(1-6C)alkyl, or

6C) al hi o (1 6C) al kyl ,
ff""gi f@ﬂ Kyl - (1- 60 al kyl ,

(1-6C) al kyl sul phonyl (1- 6C)ai8kyds or
(2- 6C) al kanoyl am no- (1-6C) al kyl; or QL |s aryl,
wheggiy X isla G@Calbbydi pr (s3el8@pd frolal @SDI and NRR'), wherein RY is hydrogen or

a-sEHB R0 Rakesisd o Rerebeicbtod Gty Which optionally bears 1 or 2

subéﬁﬁle%[so%ﬁhyxha ﬁ*&)s%hﬁls{ differen® il AR I P@Bg%e ér%‘%%' (1-8C)alkyl

or CH3 group vv|t QL group optiona
and €&6@)allsmiyd CH, CH2 or CH3 group one or nore hal ogeno
or (1-8C) al kyI substltuents and/ or _a substituent
s e [ABE vogrern g hererpeyaly] SEOHPABIthIB i@, stoxpisptignally bears 1 or 2 oxo or

urei do, (1-6C)al koxy, (1-6C)alkylthio,
thlo%@&g’%w{éyl sul phinyl, (1-6C)al kyl sul phonyl

(ii) ( 1 @hﬁ{lk&d})ﬂk}ﬂl dlydrcddy—dl(@)ﬁl@)/]akk-ﬁtl])zﬂmxjo(l 6C)a1ky1 cyano-(1-6C)alkyl,
al kyl car bano

&al koxycar bon
Ve Ta PR A AT o\ AT o gcwaamfmmﬁbé@mm

n
(1- 68?41%1&1?%?%@? efl%fl @%Fﬁ%%géi:mrlo 1- 66513%]8{ 18 |8'W1
aryl{QI-@GDalmylt (B- SIC)dyeloQkyN\@ 8@%&1@@&%(‘1 6’@55/11@2}%@6"}6&912664
tional bears 1, 2 or 3 substituents,
hetersrai LR aIbal, biveros Yol arhetsiiaselbbht-SCmkMct ed 11 o
haI trif t n am.no
2 PORAGeit by GHOCPRES CHy s ifhin IRt °Sobiyp BB GHRy hprs on each
sald(CH Qﬁl?dr'(my%roﬁ ‘16§bﬂ3 hmbgemor& (213 alkyl substituents and/or a substituent

;(16 | ]am no, or froma group of the fornula
Seleete<$ - xw\h@m ﬁyam ¢asbaxydéarbanoy]ovndides (1-6Croxyt ed

O T I T T O N -

N- (1(-6Cﬁﬁ<)y§!l o OZaqu o ﬁ[gkﬁgag@l}fﬁgﬁlﬁ%gﬁ ? @tzé/lkanoylarmno and

N- (1d6CIa(kl/l-623)563Daﬂyarﬂoa}mmm (1-6C)al kyl, or
and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'

group optionally bears 1 or 2 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (1-6C)alkoxy,
(1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of the formula :

_xT-R14
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froma group of the formula : 10 -X8-Q wherein X8 is

a direct bond or is selected fromO0, CO and N(R17),
wohere@mos1R1l7 i s hydrogen or (1-8C)al kyl, and €BTiGB2005/002664

het er ocycl yl or heterocycl - (1-6C) al kyl which

optionally bears 1 or 2 substituents, which may be

whekrdie X3 asgre dizect dohd anaam“ is $1§&©Qy~%ﬂ6ﬁbﬂhylhal-@©ﬁmy-(1 -6C)alkyl,
hydrg&l}?gl 8C) al ky and C al kox 15 and wher ei n
cyanghl- 3/ mnw(léﬂwbywlr Bt onal |y

di- [@1%%}%4]%1111‘?0 ﬂ;@?gwlt 2' g)C(Z;)aISESISt [ t uent s: (| i) QLis
@ {1- @ialiompuol Bidabkylecrione 6OARDA Ml

‘am no- (1- al k yl am no- (1-6C) al kyl

6C
amine-(1-62)) LG Plktansng 1160 alksydi (1-6C)alkg famino: (1-6C)alky or

- oAb e Gl %t Rl ocuionG Omgpaio

-8 Chatkyl, .
o 0 b LIO il et o

hetehenyelybh-§Cralkyl 6C) al kyl , het erocyclyl or

S C"ﬁé'wé»ﬁéxf&%hiiy' B RS A0y Th S iin e

Pbr E5idhsBiRHR, Whick
o fpiéﬁg% al kyI subrst it uS ents ag]vdllco rn%g’ l;s%utggtls a|‘&tﬂ‘ﬁglcr:(thﬁrerent selected from

halogehag mﬁwbrbmmyhylordmy, araimd N@ ; 8Cukkyh (1-6&)ddkory, (1-6C)alkylamino,

di- [éa&g%ﬂ%ﬁl@li ur i’] 8*}5&}-65%%1%%(%%&%%#)#36@ al kyl t hi o,

(1- 66&?%?5?2%0@(@ E&Fﬁ%crhbﬂghnjgﬁ Q@@MM&’ Q?ka oy%lllam no and

(kk)N (Q ﬁqhsﬁﬁkﬂ&ﬁrﬁ)ﬂlkﬁ?ﬁlgggiﬁﬁba;wem?@ ;ayyno-(1-6C)alkyl,
ey Claliths Gh-aGHahanting-6 HEC BN oAl Gy ismathnl SCalis,
YRR (AR TR SO TR ISIT g a
aryll(j(diﬂ)%lkyl MGEyclbﬁR@DXﬁB@Wycloéﬂ:yﬁ@-&C}ﬁﬂxﬂ heteroaryl, heteroaryl-

é» al kyl am no_and &%6 | kyl] amno, or froma
(1-6 félaqd %fftelpﬁléclyldarhﬁ'leépoycly @zekm 2006/ 005914

oSSR AR ERCRR: tRELRR i g bR bel s on cac

smd%ﬂi{ﬁ@?) glolsy h(sul@dﬁtt!iﬁht keleddéd BbiMHydroxy, amino, cyano, carbamoyl,
yl ami no-

(1-okalke. G Grastsiphonst ﬂﬁé?ylglbylkwno -] -6Qhalkgllamino,

(1-6 alg(gyc'fz}% by J(QY(? @ng&l%ﬁr%% KX i -GS aflyparbamoyl

(2- 6C}a1ﬁ£-§)o§1 k3bandiparoylantifo ahdNl(1- 6C)a1ky1 (2-6C)alkanoylamino,
- 6C) al yl]am no- ( 1- 6C) al kyl

1a3 )Vélptqn @Im ayl 13—8@)cyp1@9]ky1 bﬁterg_aryl or hetgrocyclyl group within the Q!
groueago%)gé%lygtr t% 2 f‘_&)%%%fﬁcyc ﬁﬁba&éalﬁ 61&(; %n,le or different, selected from
haloB&id2 k9fiorbméthyB Gy @bky| mh@t&f&m@l,xi-s@')alkyl, (1-6C)alkoxy,
(1-6C)alkylamino, di-[(1-6C)alkyl]amino, hydroxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl and
heterocyclyl-(1-6C)alkyl;

(1D Q' is methyl, ethyl, propyl, butyl, pentyl, aminomethyl, 2-aminoethyl, 3-aminopropyl,

4-aminobutyl, 5-aminopentyl, methylaminomethyl, 2-methylaminoethyl,

3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, ethylaminomethyl,
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het er ocycl yl - (1-6C) al kyl , and wherein any aryl,

(3-8C)cycl oal kyl, heteroaryl or heterocyclyl group
waoizbdsionsdine QL 10 group optionally bears 1 or PRT/GB2005/002664

substituents, which may be 3#he sane or different,

sel ected from hal ogeno, trifluoronethyl, hydroxy,

2—etﬁyl‘amﬂloe(h2§ll %taylklyﬁnopedpﬁ Q}ahylamynob@ﬂ;ﬁ %@Prlayfhmpenql
di- [(1 -6Calk am no, droxy (1 6C) al kyl
dlmaﬁhvhﬁnmn@hylaz ethyl@mnm}w 13 Aipatidarpinopopy], kyfimgHhylaminobutyl,

5- dltdnf Ig@m?léléefntﬁ laﬁﬁgl ?ém%tg@a? cﬁ%/thylal(nlf k&eth?i‘ § alethylanunopropyl

4-diethyRéindtueyor SJch& TahkddpenSY, 2 Q' (s lﬁﬁ}@b@i 1, 2-plenylethyl
amyno (1-6C) al kyl , (1- 6£eatl(y¥yl gzm ng i ? Y
cyclgper{tjllc)@@}m(klypqc&phep‘gd,((wcbgylgykgqthyl cyclohexylmethyl cycloheptylmethyl,

furyi %hlgc al

AR BRI 1T gyt qpindizegipyricyl, pyrimidinyl,
furyﬁﬁé‘thyl #n&ilaétkyl, m(czgz% b}%ﬁkﬂﬂé@ |11‘13)ﬁiaﬁéﬂ'ylmethylr th1azolylmethy1

3-8C) cycl oal kyI het ér oary het’er oaf yl -

oxaqlazcsﬂmlthw,l thlan@zelwhngthylypyralfylmemﬂ pyywidihyletst)tetkahytirofuranyl,

5 AR i e R b v

A u C
A a5 e 5 T UL LB i

hon(opi[ﬁf@zaiylk,)ﬂ mablwclo[ﬁ 2, lll(eptyl Gﬁﬂdinlyy Ilqonaiulmyl, d1hydropyr1d1ny1

tetrq%glﬁ_oggra{lx t%&&?r@gy@é#&g%ﬁl ﬁi@g%@yylmethyl
pyrr%l_l%z At G%y ﬁ:&ﬁ%il? lgl%tl%fl%g#g olldm lmeth}rll - PYTAZO rhediu}?dréxﬁt)lllyl

morphglinylrﬁ&hﬁ@&(mﬁﬂmlllhyﬂ)ethj’leteefabyﬂrgd1 Jethidriviyémethyt | vl

h h l']
2o A Y] v Ses e P ket
hon%ﬁ%p%g?ﬁlgg{l{)gﬂ%@lp@ﬂag‘%_?g%tylky—{(ﬂnﬁ%ﬁi@@%}(&}b?({;/}?ﬂgﬁigér%zinylmethyl or
2-azaBicHsIp . X YIhapoyhwethyl] - [ (1- 6C) al kyl ] am no

hydr oxy- (1- 6C) al k¥l cyano (1-6C)a
maﬁ 3’%“21@@@@1 ayh, (3-8¢)aychoaliuls |hai¢rqw1(01he@;qmlyl group within the Q'

[%1&)%1% 3;!% %H(l{ lil] %‘gtﬂﬁ&l@:ﬂn 6%%&1 ﬁ%y b%?ﬂe same rhdlfferen sechted from

ﬂuoﬂ)” ehlyko, tﬁﬂﬁmbmem@nmyﬂroxzmﬂﬁﬁﬁﬁhbmbd e%yﬁﬂﬁefﬂlﬁlﬁiyhyﬂhoxy methylamino,
- am nopr opy ani nobutyl, 5-am nolg)ent

dlmeﬁbylnymmnhmmymyuhyl 2-hydroxyethid. swinamatt

met@vl%ﬁ{n%eﬂm ERERbprmin i DD sty pnocty
mng Qﬁ@@‘bmﬁ’y‘} idosth l&!fylnﬁﬁit?ly hllyl, 2-hydroxyethyl,

am nopr opyl - et'hy am nobut
-hyslrcewnmpawrmptémxﬂthyl %rnwﬁthyp@pylnamwnyethyl 3-ethoxypropyl,

B ST SR RN R RV R AT S —

5- cygh(gﬁem&ll 2mhinSrBhy bmnﬁngétﬁﬁhyjaﬁﬁ% Si5y1Y4- annnogutyl 5-aminopentyl,

et hyI am nopf opyl di et hyl am nobutyl

metldathimomethyhi %mp@wtayhno@hyl@_ niethybpdmeimppropple Azyéthylaminobutyl,

Sma R Y el e h e AR SRRy
4- etﬁ%%ﬁﬁﬁ%y |5”§H71¥11mnopgﬁ)t511>’ h &1s$ﬂ}b§}ﬁM|-mefH Eﬁﬁhé(ﬂwth%

I'm dazol ylI', thiazol oxadi‘azol yl, thi adi azol
d1mq:thylaxﬂ1yrlqmq1)lyyh Zrddnetlyﬂannnoethyl 3- d1methy1armnopropyl 4- dlmethylaminobutyl,

5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3-diethylaminopropyl,

yl, 2- amlnoethyl

4-diethylaminobutyl, 5-diethylaminopentyl, 2-methylsulphonylethyl, 3-methylsulphonylpropyl,
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furyl methyl, thienylmethyl, oxazolyl nethyl,
i m dazol yl net hyl, thiazolylnethyl, oxadiazolyl nethyl,
wohbwdosael yl met hyl , pyridyl net hyl, pyrim di nyPaetGB2b05/002664
tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothlopyranyl pyrrollnyl pyrrolldlnyl
acetanniidbanzathyl ehir dydc;etairi]ﬁdqa:yfr}a,zmlq db phd:ndyl rhanpﬁpﬂ-lph@ﬂylethyl cyclopropyl,
4-thiazin ridin

cyclﬁﬁwg Icégppqﬂty}ycpyclqpiewr ‘@Z’J‘?ng’f oafgllqgfgpﬁgpeélzyln@{clobutylmethyl

cyclgpé}ﬁgr op%}&(%t %x 21? kclghfg)?)ar aﬁg}}[l I-d%gﬁl iy, isoxazolyl,

nmdaeb]'ya tpyckzohy, rth:ragélma tdwblyl tcﬁhdﬁhylglr dﬁh}dh@ﬁﬂylatw’amiylh Byridyl,
rrolinyl methyl, pyrrolldlnylneth¥
Pyraiz VDY SRR Hy PYFERidyY] fggy.ha%m difupiletbylnhienylmethyl, 2-thienylethyl,

oxa%Hi{;lH{éﬁ{Q)é g&&ﬂ{%h%l ;E'% n@?xﬁ%ﬂhw ? i858 btylethyl, imidazolylmethyl,

2- mﬂdzﬁztoe;twtagw gy@zdlyﬁne&ﬂryl @R?Mkalylehwll thﬁk&?ﬁhéih}‘lyi-ﬂﬁﬁih‘l’ﬂdethyl
r|d|nyl)et Y onopl peri di nyl iret hyl
tnaz,gbé 1, ﬂymmlﬁl)ethy g)x@@aggy]apthwg gm@razolylethyl thiadiazolylmethyl,

-th{%l%ﬁ{%g y?e%fé)ﬁy e{}Xzo g Iﬁ:tr%@ylgﬁv, py}(ég' %érhygfé @Q—l%qthyl

pyrahﬁ’iyﬁﬁétﬁf/ pyfazhgﬂ&m}ﬂcyﬁimkmgmwwylvm pPidazifeih, p)gﬁﬂlldﬁlglmethyl

optional ly bears or 2 substituents, whi ch nay
-Pwlwletwlf¢@&fé’idr0fu®e}’1etﬁtﬁ@by(irpbyrﬂnsﬂotefrhhwhrmhlopwaoyloazetldmyl

yrr%)Tlrél b Wotar %ﬁdq;éﬂ%ﬁymr%olpcﬁgﬂ %Qﬂfl Yrahydro—l 4-thiazinyl,
p1peH)dﬁfyP>h§bﬂﬁ%ﬂiéhdn@d bysb 4 Xﬂﬁf}tmﬁﬁoplﬁéfhiiﬂﬂeﬁ |ﬁ¥5b1cyclo[2ﬁ r]heptyl

am noet nmet hyl am nonet hyl thyl'am’noet

lndO@an!Wd@hﬂﬂodﬂbvmpymhdylztedﬁhﬂkhﬁﬂlrmﬂmﬁhﬂhSdtrahyflmmra@]methyl

tetrahyﬁlrynﬁﬁ h}%y WZIPS%%%M 8;( olgnyl | 30&612334 gkgggrtl%methgl pyrrohnylmethyl
pyrrghdl’ﬁ 1Bt 1ﬁﬂﬁazoﬁmﬁ§ﬁﬁh‘%ﬁ‘3ﬁpéy%’%dhdn%lrﬁ&ﬂgg%ﬁﬁ)&éﬁ(}hmylmethyl,

3- oxypropyl, 25 tyanone , 2-cyan
2—(n3>rplycﬂmgbctbply tqtrahy@dn@tﬂlazmmyﬂ‘@’l Ry(tetrabydnpahdohibzihyl)ethyl,

pipegaﬁéfn OE?Iné%}l)i’pe a&n aﬁﬁ%ﬁ%%&poﬁg&ﬁ#ﬁ%{ )Hlperazmylmethyl

2-(p{36%1éa‘i)ﬂ@|@1hm) Tagmg;ﬁ'h ﬁlacf}‘gpn&%g%@op 2.1]heptylmethyl,

5- end Mnbam :m}/riﬂil @Hé oﬂtl;}Iylgmllp athih thy:: Q' group optionally bears on each
oe , et am nopro
said i:[-g I—Rgogmqg,p su@llgeﬁe// qqlc;tp trl%/lﬂroxy amino, cyano, carbamoyl,

metl‘é)xze&ﬁ&ﬁg )ﬂe’cﬂ 1@%@&1‘5‘9} gﬁﬁ%&ﬂé{ eat}ﬁfl%(r)ner%% d1methy1ammo, diethylamino,

metta)xgtcamml amnmyonbcmy N- rdeﬂdyldﬁbimbyﬂfwfbﬂm&‘t‘ﬂ)amoyl
5- dlnethylan1n§$ent di et hyl am nomet h
N-isonrgp¥earPrmaying HWethﬁdC%bféﬁWJ NAY- d@ﬁw&.@gbamoyl acetyl, propionyl,

oo At AR R iy v

2006 Qﬁ&%ﬁﬁaﬂ?@fﬂ@m&&l@ﬁﬁﬁ%et%aﬁ}@ of Hé’th@@f@ﬂ@f&up%mhm the Q"

1- acet am doet hyl , QL is phenyl, benzyl

group opHerAHyeRp | orc%/&wb@tﬁu@pwwhlclty@y b theydameay cliffentt selected from

ﬂuor%y%lg% p‘}ltllluOr?lﬁgtkn}% E@(&é{%&gﬁd oﬁ%{%%pﬂ%e%yyl ethyl, methoxy, ethoxy,

met}@IYeﬁﬂuﬁb Qﬁiﬂeﬂ‘@l zﬁ*MhQ @Mﬁix@ﬁﬁﬂiyl/ |2'31‘?5'id?b/)lye’cli‘y‘lJ rrﬂéthoﬁ}%e@l@{ |

oxazol yl, isoxazolyl, “imidazolyl, pyrazolyl
2-matlhdxyelyy IcyaltomeélzsdJ Apyanosthl, ammoymahstlhz-anhumdiyy Imethylaminomethyl,

2mg E@?‘%ﬁﬁ%ﬁ b et nincipe 22 b A v,

thlenylethyl
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oxazol yl met hyl , 2-oxazol yl ethyl, isoxazolyl nethyl,
2-isoxazol yl ethyl, imdazolyl net hyl,
wa-2oesiodsael yl et hyl , pyrazol yl met hyl, 2-pyrazol pCetdBzhs/002664

t hi azol yl met hyl , 2-thi azol y36et hyl, triazolyl nethyl,
2-triazolylethyl, oxadiazolyl nethyl,

morgh(ﬂiﬁyﬂhahsbll pip@hﬂiy‘ﬂylmdtlﬂﬁ?lﬁhrﬁ@ﬁbc}ﬁdiﬁylhmthyl piperazinylmethyl and

t hi adi azol yl ethyl, tetrazol yl met hyl
hOH@PtP@ﬁZHW@)‘P%h& hyl , pyrl dyl et hyl, 2- pyrl dyl ethyl, 10

(nn)pyr aZ| l{n}h,ﬁm&é |¥}P é?n%%ll, XIID%I}](PI%/C&IJ!}H & ar%}Il‘lOgE{yP)é -dminopropyl,

4- m&nﬁwﬁtzmcﬂnﬂﬁbﬁén |meﬂh Iaﬁﬁﬁbdﬂétﬁ IUBQﬁBthylannnoethyl 3- methFllarmnopropyl,
t etrahydropyranyl , rahydrot I opyranyl, azetidin

4-methylagiinebytyl, WIQ{IMnQWntyh dlmt&mdamummhyl 2- dlmethylammoethyl

3 dla‘ﬂy B-g Ol Ip%'@tﬁ l]hg%gtggwmtlet pcﬁﬁaﬁ%ymﬁoﬁemﬁ rlal is phenyl,

benZ}R) @?l:léiﬁle@fi}}l klo 31’1@12 @?él@li/éi D c&@oﬁentﬁ]nﬂeﬂ@ﬂ) toyklohexylmethyl, thienyl,

i'ndofl i nyl, "1 sdin o i ny ydr opyridi nyl,
imidaeolyh hl}'ldzaiﬂu tlmcyazmb)ﬂniaienyhlmﬂn)elmyrddmmyylmsliyhéhlhgmylnmlyl

thla et rgllr%glrga {{%?}%lwafnyaaﬁ a*lyg;%h%@gé}? t)é?rgt?y%étg%tp%lnyl pyrrolinyl,

I n I
9%{11;1 owm)llm?nieﬁ{/alh drg‘D lgﬁﬁg%illﬁ%]/li ?‘{nlggﬁ&ﬁyl homopiperidinyl, piperazinyl,

hombp(mmzmyhllndglin)ybtlstwthdolmyl pain«yldhnylmemyﬂ hne@hnlyrlyﬂmblﬂly]
2- (nzbrélgﬁ ﬁp%wfame@ met Qﬂ%;&% B h%a.vwﬁﬂgﬁ%gﬁlggﬂﬁe ittty

plpeﬁézﬁfgyglliégl?g 'Zzlr@ ﬁyizlrﬁrffhgp B RoPFe R inyRaBitlt or

2-azabiaydbj2cd thepRlm2ethylnept yl met hyl , 20 and wherei n any

CH CH2 or CH3 group within the QL group optionally
bedRd WhRTEEH AN aryl K%QQMYCW% .he@vﬁmgr% @ﬁteép%wrpm wiifhin the Q'

grou?géﬁg%hglgr {aﬁs‘% g%gﬁﬁ ty e%g‘eﬁ Pronft rlﬁ ?lﬁl@fob ﬂ‘fﬁﬁ@romethyl hydroxy,

hony

amifd, fmﬁtﬁy‘n methody,nﬁéthylhﬂnmd diimhﬂhyla&ﬁhdsl and any such aryl,
met hoxycar bonyl, et hoxycar bonyl, N-nethyl car banoyl
(3-8RD ekl kevhrhstasenry or heteracyphybgrpp Ayitm iy & group 0ptlona11y bears a

furth'g'r I\tﬂgstl e§1p ge}%c%%cﬂ?%yafmn&hlétﬂf H‘?é 1 e? gl z?r{:ds&l}ﬁethylanunomethyl
(oo)FJ r 0 KJ) Qﬁﬁﬁt tlb()‘[ir ol B\.ﬁyll;i Pent?ln dlhehetibxgetyl,

aryl, cycl oaI 3/ het er oary het er ocycl yl
3- mgthgmrowlh’i athokyetiny, 3-gihesypropyli eyearmgthiyk 3roé/a11066ry1 2B-cyanopropyl,

1oy T ep RS Bl B srfese g ERipSina, Fpfioetny
3- arﬁmdfs@syl,, 4@m1ﬁ&3utﬁaslaﬂﬁﬁmplentymﬁéwﬁamﬁiomethy1 rmhiamyymmnoethyl
et hoxy, }ﬂy‘{l am no, di nmethyl am no, hydroxynet hyl

3-methichieyen meﬂ’e’damnybtéﬂh§+methﬂa@nm@mkyéwhymnomethyl

R I -
diméthyR ﬁﬁﬁfdrﬁé’thfloﬂﬁhﬁéfthyla@mﬂie 1,y diade ropyl, 4- d1methylarmnobutyl
pyrrolidi nyl met hyl ,” WO 200 /005914 PCT/ 86 5/ 0026

5- dlﬁﬁthytﬂn}nhoﬂ)ﬂnmﬂl dlEﬂlNMncpnprhyh %duglhyimmhy)lethyl 3- dlethylammopropyl

4- dlﬁgﬁlggplgcg{ulgg %iﬁ%&ﬁﬂg’f’ %tpﬂ)e %&?ﬂ?}é uﬁr@}qﬁlﬁethyif)h@qetanndomethyl or
Q'i gf)ﬁ’éﬂﬂ be@%&l —phéﬁirl'gtlﬁll Hﬂ)@?tcpé’lbbutgl' gﬁlgﬁ%ﬁ}’éyclohexyl,

am’nopr 5 amn
cyclnﬁbpyllnmuhyﬁmyeldbylylm@hyﬂet}l'cj(bmrrtyﬂmelﬂly}y byclohexylmethyl, furyl, thienyl,

3- met hyl ami nopr o mnob l,.. .
oxa@ly}E{sH%,/ngml ﬁgg@q;gﬁﬁ pyaquglll ns (%;(adlazolyl, thiadiazolyl,
tetra%oﬂll,'ﬁlﬁﬁyll, ﬁﬁ]aﬂﬂﬁt, B%Jldazmyl, pyrumdlnyl, furylmethyl, thienylmethyl,
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3-di net hyl am nopropyl, 4-di net hyl am nobutyl or

5-di net hyl am nopentyl, or QL is phenyl, benzyl,
wa-2plemnydiet hyl , cycl opentyl, cycl ohexyl, PCT/GB2005/002664

cycl opentyl nmet hyl, cycl ohexyl net hyl, thienyl,

i m dazolyl, thiazolyl, thiadiazolyl, thienylnethyl,

oxatolylgaziollyikorekzblylmethili, aridaydlyiaicktyl,, 2—1rmdazolylethy1 pyrazolylmethyl,
t hi adi azolyl methyl, tetr ah]é'dr of ur any

thiaglyhoaghiydr Hrgelulmeathyl: etadisag }r@@thylowadawﬂylmsghy} detragglylmethyl,

pynglgltlr%\{%gi gﬁdﬁétw]lng}gﬁ? 8&1 lllyrlJ ezr P}gazmylethyl pyridazinylmethyl,

2-pyriiapipl Ry, qdyﬁhhdlnpllﬁ&h%ﬂzl-@yhnndlﬂﬂ&ﬁpl , BtFaB¥dioftiranyl,

i ndol 1 nyl, 1soindolin pyrrolidinyl nethyl,

tetrqhydmmany\lytqﬁa@h}@xpthlopyrr(rwbrapﬁ&myiypmlmyl pyrrolldlnyl morpholinyl,

tetr%gﬁg)r g éﬁ&@ ﬁ)‘g{lﬁwf %I %éfé)?:}'&@ﬁ% }Pé:i[ar@yl homopiperazinyl, indolinyl,
1son?dc(lﬁ|yp @étﬁﬁgdl’;{)fﬁrﬁﬂy%‘)lethtyh Q&Fﬁhz&%ﬁ%ﬁﬂﬁieﬂﬁﬂ hiy3_dfdx oim§Bnethyl,

abi cyclo [ | met 15 and “wherei n any

1.4- ém}anyh(nsthat:pm@h%myln}dthylhtameqhohmslmethyl ﬁe@mrphglmyj/)bthyl

oo b oG PR 5B o hinymt,

2-(piperdZit@eiye bAdmo Gllhiéé&raﬁh imet®T} N0, nethyl, methoxy,

net hyl'am no and nmet hyl am no and any such aryl,
( 3-a8Cpdwrimanyk§H, Chie ve Chlagyduporitiie ther Qtgouy Iopgomn]l}y bears on each

said‘é&}-&,g(j;ﬁ% (%fh(ﬁfleé@ﬁégt%Elasupt 203! It ﬁgﬁ({f’y aoxy]c alilrﬁn% cyano, carbamoyl,

met{i%@}ﬁ%t%lhﬁr etljﬂmi,)h%{yg 5@? %@glg?o pyl, ; %‘ﬂ%ﬂyl’ m%glé) ?1(? &F{b@yl
ethoab'd:aybqnyl’, NFHteﬂqolqaebdny(by,l N-gthyltattexoayi, d‘{}ydopropylcarbamoyl

yanonet hyl

N, N%h o ho é{ Lh oyl gceget hoxy(gﬁ,ﬁ ﬁ)kl/xlla’lcyica};;gﬁguqlo myypfg{lﬂ?qetarmdo
4- CY@RRRIY %my ;i')élc gﬁ%@gg@?@gﬁl ‘ﬁgﬂ_ %%Eﬁ%tﬂo’cyclyl group within the Q!

2- am noet

gro@cqmonaﬂgelmayd 1 o:rmmhgsharasntapw’ﬂich yhay be-thesdiyd endiffeent)yélected from
- net hyI am nopropi d4 nmet hyl am nobut yl ,
hy

ﬂuoam FRioR, [tk orermethiy Ihydexpy AnaiRP ferRAmaML, metByl, methoxy, methylamino

and ﬁ.ﬂﬁ&%tﬁ%f%nglrﬁ aL b Ei/ rsuo%arg{, Ké/ Fég%yn o gf -¥1r|=,teroaryl or heterocyclyl group

withih thet(lydreup estiopahy bearga@lulimtdén{ s’ﬁlﬂc&iﬁ&(ﬂﬁ'hydroxymethyl
3 di met hyl am nopr opy 4- di met hyl am nobut yl ,
ﬁyg@ﬁmﬁiggnmnonmﬂgﬂ ng:tby}pmqﬁlyyl dlmethylammomethyl

pyrr ﬁcghzl%l%l‘} jom nrggl)ltnﬁlmeéxy P e}{eﬁlé.} grmnér:cggleqﬁlﬁzﬂq?emzmylmethyl,

(pp)2- meteyl- Qﬂb ?ﬁyh@&fa‘{rhn@barﬁﬁﬁﬁﬁﬂb gt hyl, or QL is
phenyl , F 2- phenyl et hyl cyclopropyl
(qq)cyc thebX QI graupds » patrally-oceyizingleedrpino catboxamido group; and

@ ¢y cHEgbagy ERapy e BR A Rk sercpavgpine i ony1

W, Z\p&ﬁiéi’ﬁ)b{}gl?cylt ating %ly’dylglyd?lzﬂﬁﬁ@ IV hlanPMhdde |2¥ﬂlethylalanylannno

t hi azol ,_oxadi azol yl, " thi adi azol y

(N-m@hylalzm}'l)annnp»wﬂsH9+armmyblamomamncp>lr—vdamm

V- anis S D b2 BEM A Bseyp RAR RSO Hlgmino,

L-isbl8Qes AR M'E@éd&?ﬂanuﬁd@%éﬂikrﬂi M&icMning, (N%aﬁge é@ﬁxﬁno,

pyrazol yl net h t hi azol yl met hyl, thazol yl
serylaxsaual, zﬁ@ahglthyﬂeﬂsyﬂyl)amhn(adez@hyjﬂmmrwmnno

OsghidRyaiming. E¥eotngriot e sibiefy einey
<S Ry PR in P Kb TP, ety Ly Damine,
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5 tetrahydropyranyl, tetrahydrothiopyranyl,
azetidinyl, pyrrolinyl, pyrrolidinyl, norpholinyl,

woebtemoyxds o- 1, 4-t hi azi nyl, piperidinyl, PCT/GB2005/002664
honopi peri di nyl, pi perazi nyd, honopi perazinyl,
i ndolinyl, isoindolinyl, tetrahydrofuranyl nethyl,

(N- mahylahsomlmyy)ammd iDehdpytaginl]a3nido AR l@aminyidoiiyid, L-tyrosylamino,
dloxanylnethyl pyrrolidinyl met hyl,

4-
prolﬁbﬂp%ﬁn tHAMapInO. 2. ( or phol i nyl ) et hyl
pi % &‘&&:ﬁl}ﬂ yé.%lntd o% tl{thQS{tfoﬂ'lpxg/)%’ﬁ%%(ﬁé«? der]ivative of the Formula I

hono |per|d|n hyl",” pi perazi n

wheZeif pi per azi nyI )et hyl or hom)pl per azi nylmet hyl, and
wherein any CH ,or CH3 within the er group
opt iPdglor g, w&r%ﬁ SERYR is pmbpidrazy. @iFREedpsetamido,

e T

and Teyldyd: 301 -RRthytbtika! id Beop@onalBichax RE %[' Y kelected from fluoro, chloro,
et hoxycar bonyl , N net hil car banoyl , yl car banoyl ,

mﬂwmmﬁnybpyarmhmwmet ¥, sthil, meﬂmwnd ath@aymyl
ace l. ion i val oyl , acetam do and
%/ch{{gg g%éthgnd wher ei n any aryl,
(3 ) Ob?h‘?@i kiXd thelFEX @b@RIMhetRY1; het er ocycl yl group

within the QL group optionally bears 1 or 2
substis @ genisd, andlihe R gmylp b@setletceedsfam ﬂuom:l ichfoeo,driflporomethyl,

hyd]is"?sl ,?Ct ed f%tgﬁa flluorg?PB oro ﬁ%[ oronEt hyI

et '?Héﬁ'l‘q" rigldihiéﬁtahmeaﬁ?&?acﬁﬁd any SUCh aryl,
(3- 8C) cyc , heteroar or heterocyclyl group 20

wi t B'ris sdiﬁt@frgnd‘ﬂIﬂCGme@NHyNﬂim@HQOsNHﬂOGIﬂiﬁm and
h d t hyl th t hyl
NH@@QE@%IM myn(ragn);%lﬁl , ymst h;rFamO)r%gt hzl
mg%l’i%/ | ny Q:ﬂ:ﬁ;l lrﬁﬂ)%ylp@%f I J:dtﬂ %Lﬂ&ﬁ{eﬂ?yé, 2-aminoethyl,

2- amunpé?r meihyipromd, h&fhlmr(opmpyt M@aﬁﬂm@ityg Seumgnosenay, @etAgiaitnomethyl,
car boxam docgr oup; (gq) th

2-mehylapangeihybcmethylngmigo @rﬁpﬂg4é%ﬁtwdmoaetybr%msthyhlﬁanopzstyl

dlmétﬁ C os&iq%%ﬁn}%l% dﬂ‘%ﬁ%Hﬂ_ faﬁno%%l s%eit/ )&f e nél%&/laﬂ] d?l%ethylanunobutyl

or S%MGMI}IMﬁoﬁeﬁml n2.,Q'lis phaiyy, Ibaﬁrzyl O2-pRenyRitig] @lcﬁjphéh@mc?@ohexyl
(N- net héﬁ‘?l anyl ) am no, EZS) - 2-am nobut anoyl a

cyclgpqpéylgne §%C oh rﬁgtpﬁlj higny}.dmyjdazakil.rthiazolyl, th1ad1azolyl
thleléﬂ QMazérlyMHé%H 1 12&8{;/1%1?“1%2‘1'0 %ogcﬁgzto"i‘ﬂ%th%lwt&?ahydrofuranyl,

euc

tetraby e FMhylLtehﬁlwbmmp?faL i, Dyf#sliddy pylerolli€i#§y, Imatphdlinyl,30

serylam no O neth seryl)am no,

tetra(nudn@ek ﬁylmalnﬁeplw)@nﬂn bomop@em@pnly piperapiyh é@mmmmzml

indopiahf EBAMRVE Aol B TRV, mr RS T rﬁw%%ﬂ)ethﬂ

SRR S AR A oo

pipenpzingbactayl, a;(pl@mazmyl)a;hgl thpmompngazmim@hyl or
oS, rolyl am no and histidylam no. A
2- aZIEI?JF%; 1%@ %ﬁmﬁﬂﬁlﬁ%ﬁd of the invention is a pyrinidine
der hy@ivh¥Rirdnyta?f, R8AN&okikyl, heteroaryl or heterocyclyl group within the Q
group optionally bears a substituent selected from fluoro, chloro, trifluoromethyl, hydroxy,

amino, methyl, methoxy, methylamino and dimethylamine and any such aryl,
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wherein 5 pis 1 or 2, and a first RL group is
sel ected from hydroxy, carbanoyl, acetam do,
wonroicoseami do, N-net hyl acet am do, N net hyl pr opPONAGR2005/002664
hydr oxynet hyl, 1-hydroxyet®gl and
1- hydroxy-I| -nmet hyl et hyl , and thehoptional second R1

(3-8haeiailyl émteewplcbrﬂlewméyblyb pouparithin the Q! group optionally bears a
trifluoroneth cyano, hydroxy, nmet hyI et hyl

furtheg spsireahse! %it?dofi?ﬁn apginquaet }/’]dfl‘ﬁgé' th[,@,qmd (i;mealyﬂzgmnomethyl
or a?h Cflgelhtfta 4%](9: [bf B &{lgeg? n‘g %’l‘rereorf. is 0 orris

up S uoro, chloro,

triA fuﬂmeopaﬁhylhr confipodnd wtheamerm:m fE4 PyrimiditR) d¥@ioMtive of the
nmet hyl ami no and di net hyl am no; the X1-QLlL group is
Formyadtd@grei i+ he 3-position; X1 is selected f r om NHCO,

qr PO kel A L R B TR e iy oo, Wélamico,

propmﬂaﬁﬁa@tmmahy?acamlﬁ@@tmmethylﬁn naide; H%&wﬂ%tﬁﬁy {-hydroxyethyl
an1nopropy| 4-am nobuty 5- an1ngpent

and frdyesexsrdi —mgtbyleﬂw andghmtmphmcambﬁ& gitoup is selected from fluoro, chioro,

it Y] ST RRBYY, metutt, PRRORE AR vy

2- drARd G589 &t ; 3-di met hyl am nopropyl,
4- di rretlti%/dlram nobue{ﬂyy}{ 20 or 5-di net hyl am nopentyl or
QL dds Pheaydl altﬂeflhzﬂ grwmhmayﬂl)dt hyl, cycl opent yI

ok RIFS i Rt 55 g BASHEE

thi gRyX'"®! Bdup id f&:ﬁ@&ﬁﬂﬂﬂa @BBP J]posﬂl&ﬁ -azol yl net hyl ,
t hi a(ih azol yl net hyl , tetrahydrofuranyl,

t et Xahystlesppdrizony CO NHCAhYN Vo) CO SPONED YION @fe)r NHGQNH

bR RGO ey ROk, P+

honppiPRE®RFI, Biflyi )??(ﬂ)yl rf&g:k%;f}l lblﬂtvlsﬁn&ﬁoéll})i‘ﬁ-methoxyethyl

pyrrol i di nyl met K
-m@h(ﬁmr(myhlﬁ—ﬂhd)ﬁyetHyyB -ethquiypespydli ayshormdthyl| 2-cyanoethyl, 3-cyanopropyl,

eri di nyl) et | peridi nyl oxynet hyl ,
Loy Feryis) - Brapepersingh eIy, 2-aminoethyl,
3- amg'%(gﬂ}b r@?@ﬂé&bk@? hég&n{f/ﬂ?&ﬁ%&%ﬁ%ﬂr@% v\ﬁg{rhgy 2- Igi%thgla%n?oethyl
-me(tBylﬁﬁ)rroptdng I4I<1ylétlly]|aﬁﬁlﬁ)"tm%ﬂy$ n&thyﬂ‘@mab@tﬁlyﬁl éthylﬁﬁﬁmﬁnethyl
roup opti onal I%/llt ear s substit uent

-eﬂ%ﬁn@eg%taylf ?ﬁFthWB?HOPﬂhﬂ@ﬂB’IWP Mbé@#MWOPenty ,

R 2B A B, B9 TR Bktyamincbuny,
5- duﬁ&lﬁylmﬁggﬁﬁeﬁmylaraﬂ;oﬁ&ﬂg@)z;&et@adn&nbethﬁesﬂ[&@lm{nn@pmpyl
y

roup within the QL group optionall

heteroc
4- dl%‘@)é?@l r&%@hylgwsqnemyé&mgﬁwbukpéanyk ¥ or acetamidomethyl, or

Q' isdfieff ‘%fﬁ?n BT I BOO R Rkt cstopgntyh cusiohane

cyclcﬁ)ad)ﬁy,lmsmbd{ ay@omrtylﬁfemyqi reyglop@yRRithyl AryclohbXRmethyl, furyl thienyl,
particul ar conpound of the invention’is a pyrimdi
oxazglyhiisexerelgl, ghidapayl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, th1ad1azoly1

tetrazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, thienylmethyl,

oxazolylmethyl, isoxazolylmethyl, imidazolylmethyl, 2-imidazolylethyl, pyrazolylmethyl,
thiazolylmethyl, triazolylmethyl, oxadiazolylmethyl, thiadiazolylmethyl, tetrazolylmethyl,
pyridylmethyl, 2-pyridylethyl, pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl,
2-pyridazinylethyl, pyrimidinylmethyl, 2-pyrimidinylethyl, tetrahydrofuranyl,
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5 Formula | wherein: pis 1 or 2, and a first Rl

group is selected from hydroxy, carbanoyl, acetam do,
wonroicoseami do, N-net hyl acet am do, N net hyl pr opPONAGR2005/002664

hydr oxynet hyl, 1-hydroxyethyl and

1- hydroxy-1-net hyl ethyl, and the optional second R
tetrahydmpynaaylsE:Itmhjztﬁdthidpy[’anfyl uestitlinyd hbyerodinyl, pyrrolidinyl, morpholinyl,

trifl uororretgﬁ/ ano, hydr ox nmet hyl , ethyl,
tetrahygigokd-t am—ey inyly hpazmp@eﬂ i3yl gEsTasinyhehomapipegazinyl, indolinyl,

B o SN o et

1,4-a@kimpllmethiyh yﬁﬁ&hdm lg{e@m th ;ethat, 2t 1 thyl
4- pgngltl on; ©X1 is }sl,el ect ed%romﬁlco R @lﬁ){l%ho gt

pipegdnpiimetink Rpiperpiorpiyl, homppioein eﬂﬂd:(mpemmﬂmthyl
ethyl propyl ,

2- (pmsop%nélr)ymg B I?WOP%%WQ%P‘ yIl’yl 2- met hoxyet hyI
3 B Wﬁéﬁl{ &BVCH @Hé‘bf"@l‘]%{ 2%611‘{5' Wltlﬁn @Eé‘@kgﬂ%ﬁ Bﬁﬁ@)nally bears on each

anonet h 2-cyanoet h cyanopr opy
sa1d )@Hz)oﬂ myp @tShlyﬂtltue/lllt @G}%ﬂﬁ@%ﬁ[ ol hyd&xgyanmpemayb carbamoyl,

metl}t)xa/ ﬁﬁth}%gﬁéntm E[B%%IEX} 3 aﬁm%pﬁ%oxycarbonyl

ethoiyd’ﬁ?ﬁd’iﬁll ARERIAYam Jﬁeﬂi@f cadadBy Wfs@ﬁwpylcarbamoyl

- net hyl'am nobutyl, 5-met hyl am nopent yl
N. Nfghmyuhakrmrbgmgyh ytetyl propiamyl, @maht@é,tdaytlanudo and N-methylacetamido,

5. ctRy PARFTORE T (- SGNEbHE T Rt oy heterocyelyl group within the Q'
grou% kiR YA Ngel mﬂstltugmg' WEiCH #ﬁ%rﬂeriﬂ@&ﬁlﬁ)é/&r different, selected from

i met Ayl am nobut yl , 5-di et am nopentyl ,
fluox, elnlb;d aonfiluwomethyl, hyd’rozly,elrﬂnyb,aum:bm&iyhyhethyl methoxy, methylamino

o G RSB S oo S AR gag%fog%mhgpmcydyl o

w88 A5 i et bl Rl PSRy
metlﬁ))(ghraﬁgrkyclyanomkrﬁpqmmpyieﬂﬁl hiydthyleyiir opdettiyg) dl’ﬁieﬂwlanunomethyl,
opent | met hy cyclohexylnethyl furyl, thien

pyrr%l {pymgthy u@‘éi?h‘zlm}’}methb’hpu)ggémy metb}glraag@pggrazmylmet yf;
ora @»ﬁ&ﬁé%%f CFll}tr 5&!@?%‘3?@ salt %‘t@&ﬂﬂrxld‘mé @wf’é%k azol yl,

L razo razi nyly, “pyri dazinyl,
py A ﬂﬂirtﬂeﬂpdrtlaﬂaif c)bhi}ﬁtﬂi?d/ bf the ﬁlmw:ﬁﬁbmt rimidine derivative of the
oxazol yl met hyl , isoxazol yl methyl, i rri azoI yl met hyl ,

Formula fWligE8) vl et hyl , pyrazol yl net hyl

t hi I adi azo I net .
{1 ALY TSN st 80 MR Mg Fyadr'oi&ér. PR Hamico,
propon@itida] W- ﬁfefh)ylaceﬂaﬁﬁcai Mﬁkﬂ‘@lﬂ?&ﬂnoma&nﬁﬁ [ Ryl SRR | 1-hydroxyethyl
ri dazi nyl net hyl 2- pyridazi nyl et hyl
and %yqirm&m—,lﬂypqhﬂeﬂyﬂ angilmnptwp@{l. qqgtprgﬂﬁ group is selected from fluoro, chloro,

R TG T, o

azer? g Ogeﬂb[-hgmy[[},w pyrrolidinyl, nor phol i nyl,
tetrah 4-t hi azi nyI pi peri di nyI

hon@g @M th h@ﬂd thpRp@r(alpllﬁmetthonopl per azi nyl ,
e IR R A R —
hydroxy, amino, methyl, methoxy, methylamino and dimethylamino; and
the X*-Q! group is located at the 3-position and is selected from glycylamino,
sarcosylamino, (N,N-dimethylglycyl)amino, glycylglycylamino, L-alanylamino,

2-methylalanylamino, (N-methylalanyl)amino, (2S)-2-aminobutanoylamino, L-valylamino,
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1, 4-di oxanyl met hyl , pyrrolidinyl nethyl,

nmor phol i nyl met hyl , 2-(norpholinyl)ethyl, 5
woizpmsroosiimy | net hyl , 2- (pi peri di nyl)ethyl, PCT/GB2005/002664

honopi peri di nyl met hyl , pi pertazi nyl net hyl ,

2- (pi perazinyl)ethyl or honopi perazinyl nethyl, and
(N-mbtayeLvabiynd, 2CGhRinopedtH3y @y anfinoy 2- iirhrnopélﬁa@ylzgmﬁup

f?ﬁl onal |y bears on each said CH,
L-isglegeylpminonL-lewqvianiag, 2%%%1@%59% %me@wéﬂoleucyl)annno

o BT PRy 5 W EL AR

(O-méﬁhQKEQ@himwl)amedmthréoﬁﬁlﬁb@@Y$-m&hﬁ&h&§s€e@ﬁ}bﬁi’fﬁﬂé
N-isopropyl carbanmoyl, N, N-di met hyl carbanoyl, acetyl,
(S-mpgtlailghgmocystejmyl yptino deametriondaraing, (Y-met sylamito,

BB A e RS B AL i,

prolpR#igo ndHistdyahinbt t uents, which may be the sane or
different, selected from fluoro, chloro,

or aﬂ)hama@gmtmﬂmweptmmyy"olvamonpro dragltherenfi , net hyl

met hexy, net.h Iamnol t hyl am no. and . any .suc

ar i o BRAiEH e P of e Ut .8 PHORSR B aTvpiive f the
For®@hRURvheydih i n the QL group optionally bears a

substi t uent se} ected from hydroxynet hyl,

met ﬂ?dﬁ()]! mpd thel R™ grpup imbecdigd at ther-nanvepdsition and is selected from hydroxy,

weth am nonef hyl , dipet hyl am noet hyl .,
carbﬁgploy ?eg]?rﬂfglpn&cﬁ%ymﬁgﬁpﬂ%pl&rﬁggy ¥ ’l-hydroxy-l-methylethyl;
pi p@ﬁllghﬁﬂbggﬁt hyl and pi perazi nyl nethyl; or a
phar maceutical | y-acceptabl e salt, solvate or pro-drug
t hega®0; 20 A further particular conpound of the

|nvenuhon IS a pyrimdine derivative of the Formula I
pis1or 2 andafirst RL group is

sel geded gmgpm/ﬂ{g at 3% acet anm do,
prog%%naﬁ$ N—néi Fagﬁt XJ "N- net hyl pr opi onani do,
hy d By NEIQey] and1 - hydr oxyet hyl and

1- hﬁgr oxy-| -nmethyl et hyl, and the optional second Rl

gr ol 1§ Tedl, SiBameth fafrrumnsopsém -gigno-2anethylpropyl, 4-aminobutyl,

S-Mﬁiﬁi)}%n@ g%&%knorﬁ&ﬁ%m%f%ﬂ tig g[egﬁrh}g < k 5 cﬁrﬁ%g%gllannn%peatyl or Q'is

pherg»ﬂ hitnzyi Z-phaﬁyléthﬁ Ei&lc@p"eﬁtyl), cb@loﬁ@iyﬂl}dyclohe;ty&m@th@f thiazo3-51yl,

group is selected fromfluoro, chloro,

thicy- ?Tﬁma@r/b Hﬁqarwl L-yhethdxde2, émaﬁwomhmthylmmbw0pyran-4-yl

L N i e

plpegﬂmc%yammﬁdm 331, Wdﬂfrﬂfyiﬁ,plﬁeﬁ%ﬂﬂf@t@bﬁhﬂbwﬂyl am no,
am no

cyl am no al an
Pyl’rghfg’étzh)aﬁélf%hmlm%4 yimetin, R EEApr-aichp,ppercin4-lorymetyl,

R e R L

(N pied Witbrehr M3 A1) M@}éyclgalﬁﬂl H&%@I’yi Br MO HTVINRoup within the Q!

2-am no‘pent anoyl am no, L-isol eucyl am no,
group-aptigeat Substnig@ntwblegted éu@gyammonm,ethyl methylamino and

amin(o’\nliert]i?y ;hyl L-1 eucyl ) am no,

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-



serylam no, (O nethyl-L-seryl)am no,
(N-nmet hyl -L-seryl)am no, (O nethyl-L-honoseryl)am no,
waQ-200sroesmy| anmi no, (S-nethyl-L-cysteinyl)am no, PET/GB2005/002664
(S-net hyl - L- honocyst ei nyl ) a#i no, L-nethi onyl am no,
(N-nethyl -L-1ysyl)am no, (N-nethyl-L-ornithyl)am no,
D- aspnarl agd thd Rlngmap iSogted arthe$4 am-pmm(bn iyt ie syleewstl from hydroxy,
yl am no and hi sti dyl am no;
acetﬁlm%z@e%m%hﬂy 1 hweepspatsyleangdl bydrw—%ré@f‘éhﬁdﬁthrﬁk o- dr ug
ther é%% ditther particul ar conpound of the
|nvent|o¥1 apyrlmdlne derivative of the 1o
Forguke; | wherein : pis 1 and the RL group is |ocated
at the 3- or 4-position and is selected from hydroxy,

5 car Bandor 1 isdcanddhe Bo gravpds sslgatet figm fluprgyghlask grd mpthyl;

05 o RV BN s b - o Rghipl 0 Orne O 'S
3- pogijki Nspmo NMéTONKSNHBRCERWNIS); BRd hy!

am nqmet hyl,  2-am nopropyl, 2-am no- 2- net hyI propyl,
4- af ioethyl, ethys, rrapyloisepropy, 2wihonystayh a@ﬂwmopyl cyanomethyl,

2—cyﬁgg%ﬁpg¥§)ﬁr§ogl§ﬁ§r§,wm§mrgﬁ t]j L am n&&g% hyPaml%etflﬁ
10 ethy%ﬁh@ﬁ&@hyi 2-aahahsinyretifvhy 1aﬁ1|ihcﬁlﬁé%hy152 Yﬁmethylarmnoethyl

hi en- 3- I et hyl, i m dazol - 1 yl met h
4- dlmeﬂlyllamlholad}’laZﬁiletBylyllllthrty%thyltoea¢®¢1ynﬂr)m@§hyb,mr43lyls phenyl, benzyl,
tetr

cyclpiopgh HaaPal gLt Re 1 lonBeginthv axqbusimethyl,
cyclBpReIRi, %y&’lbhe)ﬁ)hﬁ@ﬂh&ﬁ loRazdl YSI-yl Bb:REb1- §“yp iébx¥bol-4-yl, imidazol-2-yl,

pi perazin-1-yl, i'soindolin-1-
imidagolréb], @ymzﬂ-il-b'}rﬂnh@dl 54 p,ér&-tduamlﬁ—y]l rmIala(yll-S-yl pyridin-2-yl,

pynénéi—y]ag 111— -{/‘ln&r)ﬁgp%yl pyprkcpaglrnl- -yP pyngncﬁﬁ zr_r}%t Ig}%nudmz-g-yl
iSRRI s EpTe i A S

1rmdyzdubyhmdﬂhylnnhﬂao@2-ylgleﬁiyp mmdmau l}yetbﬁaZ-Smaiazol 2-y1ethyl
substituent selected from am no

2 i AH R HOL o g RO L STy | Aol Simethyl,
125340 30080 5 SARSLIRERR) 1 20060

20 tetradelr-l-\ylihethﬁ xefraidlé-ylﬁmhm,l IiynkhnAb@f[Iﬁd:tﬁyl pMﬂlﬁ@Oﬁh{éﬂﬁz@ 14
PCT/ GB2005/ 002664 42 p.is 1 and th grou
pyridigcdaylmetiyt, 3-peidin-2oylethyl 851?}’1‘1#15’:13"31’?@13{152 nﬁm@aﬂeﬂeﬂ%m

pyra?%ﬁi gfﬁfeth ﬁ%}?%?n]gﬂ?lﬁw p%ﬁgﬁ}l 'ZI}-/ylmel?h}ﬁ1 }de}%( 1n- leﬁl (ij

r ox
pyrimidin-2-ylmethyl, pyrimidin-4-ylmethyl, 2-pyrimidin-2-ylethyl, 2-pyrimidin-4-ylethyl,

1

9]

tetrahydrofuran-2-yl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl, azetidin-2-yl,

25 3-pyrrolin-2-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, morpholino, morpholin-2-yl,
piperidino, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, isoindolin-1-yl,
tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl,
1,4-dioxan-2-ylmethyl, pyrrolidin-2-ylmethyl, piperidin-2-ylmethyl, piperidin-3-ylmethyl,
piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl, piperazin-1-ylmethyl or

30 2-(piperazin-1-yl)ethyl,

and wherein any CH, CH, or CHj group within the Q' group optionally bears on each
said CH, CH; or CHj3 group a substituent selected from hydroxy, carbamoyl, methoxycarbonyl,
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R2 is hydrogen; gis O; 5r is Oor r is 1 and the R4

group is selected fromfluoro, chloro and nethyl; the
waked@bospioup is | ocated at the 3- or 4-positi ORCTXB2005/002664

NHCO, N(Me) CO, CONH or CON@48E); and QL is nethyl,

et hyl, propyl, isopropyl, 2-ethoxyethyl,

ethoﬁy@trlftﬁ?yy - ﬁﬁﬁiylcaﬁ)aaxmﬁwamylcaﬂﬁnﬁm mb&bbly)lpylcarbamoyl
am nonet hy - am noet hyl, et hi am nonet h

NN @ngmﬁypm%]egmtyl? propicath iR fapyqo andy N-methylacetamido,

2 e Iﬁ%yﬁ;nlieg}?ﬁen géf}rl gﬁd E&X&éfl@ ﬁgt{gg 2 no h te{ocyclyl group within the Q'

grou% diﬁbﬁMl)SBHaf&pM Qfthdtuets, WhRh %fﬂydjértﬁé !Wlhe oradiff&knt, Selected from
phényl , "benzyl, cyclopropyl cycl obutyl, cycIoFentyI

ﬂuomy chlot kyilroxgeshinprapanmst, hy¢thyley1@thytmum> nﬁbthhly amino

T A N T A

dlmét 1%;rﬁim&nwand @Mﬁ&ﬁ bip%nn -4 &Kﬁl -5-yl,
,3-triazol -5-yl, etrazo- pyr|d|n2yl 15

ora phamwpeut&auy-acqutabtq ‘sallt4§o}v:4te plyprazdmg theydof.
ﬁ]rtéggpzﬁfg%/tﬂéﬂ go%g?gg :op ﬂ]%g¥@lﬁ€ Esl anf)}gnrrnudmey Aenvatlve of the

Fonhﬁg)fm}el@ yl methyl, isoxazol -4-yl met hyl,
I m dazol - R%l nmet hyl , i m dazol - 2-yl net hyl ,

2 | pmd hand Rlisyd h?jtdngvty orhyidmxyaretiyl 2roppehdtyd Jocated at the 3-position;
)QJI 4-ylethyl, pyrazol-1-ylnmethyl,
Y¥Ret hyl , 1,2, 3-tri azol -1-yl met hyl
qg- priazol -4-yl net hyI , 1,2, 4-oxadi azol - 3-yl net hyl ,
thi adi azol -3-yl methyl, 20 tetrazol-1-yl nmethyl,
tet ¢ iz@lan8- y| met hyI pyridin-2-yl met hyI
ridin-4-yl meth

ridi n 3 | et h
py pihei X '\éf%'f‘Pé% %Wed 2%/@9 PrRASHIOR-ap(ds ffffgﬁfcted from glycylamino,

glycgfgg%ﬁram 10 ;M%@lﬁrﬁ]{m 9@% i ng'ﬁ h(??ﬂﬁ%lo L-1soleucy1armno,

L-leﬁcy@amjndazmlﬁdw Ehtmhnnnomnﬂl(mﬁemyﬂhyéuwl)Mn,o,
Krlmd|n4ylmeth ,2pr|md|n2¥lethyl
or a phagpacetigal} yacvp@bﬁqalt solate eHprardsng therrob. v| |

e ARV OO AR intlonn S FRTNGERI oaoﬁfyfr%q%dﬁ}eynci_eiiy%i\’/e of the

pyr

aze rro
Fon@m&q&ﬂmﬂﬂm.z yl, pyrrolldln 3- yI nnrpholino
mor phol i n- 25yl i peri di no, plper|d|n 2-y

pi pérl$ diapd B 182 ah W@r&yﬂrcm_yy;ethylb gmpélza,tms lpcgtpd at the 3-position;

I soi,nd 1- yI t et rahydr of ur an- 2-yl net hyl ,

t et ?{aﬁs&@?% Pan 4-yl met hyl, 1, 3-di oxol an- 2- yI nmet hyl ,

1, 494é oxan- 2-yl net hyl , pyrrol i di n-2-yl net hyl

plperldln 2-yl met hyl, piperidin-3-ylnethyl,

pi pefs @i n- 4 yI met hyI 2- (pi peridin-4-yl)ethyl,

plp r| 1 on erazin-1-ylnmethyl or 30
ﬁxy#fhe nlgos o8 ei n any CH, CH2 or

CI—BngprIQ@taaun the QL group optionally bears on each

sai d CH, CHZ or CH3 group a substituent selected from

hy d sty aminanstryby2-amimeptopyl Ceanhin oy me WP pRaYS/ a8 00butyl,

5-%@%@ 10 a 0026641 lﬁ_ng}e mcar&]gﬁ%enﬂ 2-aminocyclopent-1-yl,
4—anjhlhi)c°y‘aﬁfh99~31| A Qﬁ‘ﬁ%églclohex 1-ylmethyl, 4-aminomethylcyclohex-1-yl,

imidazol-1-ylmethyl, 5-amino-1,2,4-thiadiazol-3-ylmethyl, pyrrolidin-3-yl,
N-methylpyrrolidin-2-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, N-methylpiperidin-4-yl,



N, N- di net hyl car banoyl , acetyl, propionyl, pivaloyl,
acetam do and N net hyl acetam do, and wherein any aryl,

wO2em@peyiel oal kyl , heteroaryl or heterocyclyl BCOMGB2005/002664

within the QL group optiondl |y bears 1 or 2
substituents, which may be the sanme or different,

pyrrehdiiae’l-yelahlidtln}dnpigex}idim-d#ydrrllleltﬂyl,@L@ipdgi)dﬂ’r—mgj/)ieth@mpipﬁridin-4-yloxymethy1
carbanmpyl, . met hyl . net hyl ani no, di met hyl ami no,
0f4ﬂ9ﬁggl?9%&zﬁyﬂjylfﬁ%tbﬁl®xynet hyl, cyanomet hyl,

or agﬁ]?n. ,i?[ggﬁ nettt%yyb s F%BWQ?W%%%O?@S%%@m nomet hyl

phax fathetiparciatloycagnmpt abtie istdtion$0h Yaddiddie @ridadidlgf the
thereof. A further particular conmpound of the

5 Formpladythessinis a pyrinidi ne derivative of the 10

10

1

W

20

25

30

5-a- .. no.- 11 ] <
N—mﬂph%{;ﬁlmdﬂyﬁry | BIRFTRELD-
. ni neridi =yl, piperidin-4-yl,
pocfBEL

nyarako s K0T EhiiraePrliaolbul eputnebiElSHba8f e giposision
R2 RS idygtregan; g is O; r is 0; and 15 the X1-Ql group

is located at the 3-position and is selected from
gl y&s 8 no, gl ycyl gl ycyl ami no, L-al anyl ani no,

(2S).- 25 am ngbut.anoyk ami no, L-isol eucyl ami n ]

L2 PHHED PEH R CRBRN: BRBR: st o R erhy

(N- s XY lerdupus Weh@iahhe 300r 4-position;

pharnaceut i cal'l y-acceptabl e sal't, sol vate or pro-drug

t hereds NHE® gr NiMe)@randcul ar conpound of the
i nveption.is yrimdi ne derivative.of the 20 )
For s Singreftal merybndopicliny vk inpragiid gpegiytaminomethyl,

acetﬁﬁﬂfoﬁiémtﬁ%ﬁﬁrﬁ)higé@éﬁﬂg_ﬁﬂ ?%inisiﬁ%;ﬁ&tgglptﬁ%réﬁ%nﬁﬂﬁlﬂ%ﬂa&&n}yl,

R2 is hyd’rogen; -Ql group 1s

1-méthylayesdolad-yt, H&- B2 Fasiaralehyl, pytidin<l-NHEBnziaRdylQR-imidazol-1-ylethyl,

ropyl

Sl PTSRIY 5 GR o SB CHERER s,
2RI LR T SRR b
N-méthylpyrrotiginRrlyL; ¢etlydioacypiirrgtidin-20y1j pipetidini3-yi; pibesdihi-yl,

-t hi adi Z(i| -3-yl.methyl, pyrrolidin-3-yl,
o ,,pla‘pr&gpﬁdylﬁlegly@Rlpend1n-4- loxymethyl or

éridin-4-yl, WD 2006/ 005914

or a PIGFhBRARRSI PARBHthbleAAlt pylvasd bichro-Ragytheriohy | |

i peridin-4-ylmethyl, 2-(piperidin-4-yl)ethyl
Si i Pq;pa;ﬁ%/)}lg)gyﬁ%pﬁw of( t%e Fi)nvention isa I))/yn)midin% derivative of the

Formula I wherein :-

pislandR'isa hydroxy or hydroxymethyl group that is located at the 3-position;
R*is hydrogen;

qis 0;

ris O orris 1 and the R* group is selected from fluoro and methyl;

the X'-Q' group is located at the 3- or 4-position;

X' is CONH or CON(Me); and

Q'is methyl, ethyl, propyl, isopropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl,

1-cyano-1-methylethyl, 2-cyanoethyl, 5-cyanopentyl, 2-aminoethyl, 2-methylaminoethyl,
2-dimethylaminoethyl, 4-dimethylaminobutyl, 2-methylsulphonylethyl,
3-methoxycarbonylpropyl, carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl,



10

15

20

25

30

or 4-nmethyl pi perazin-1-ylnethyl, or a

phar maceuti cal | y-acceptabl e salt, solvate or pro-drug
wohetemofo14 A further particular compound of thePCT/GB2005/002664

invention is a pyrimdine dérivative of the 5 Formnula

I wherein : pis 1 and Rl is a hydroxy or

N-mieya/icndyanmiyivyibthgl, Mﬁopxbpylcmmoﬁﬁtedtyl av,N-dignethypesbam®Minethyl,
R2 is_hydrogen; &ISO ris or r is 1 and the R4

pivaigybmpthy 45%111@@1@@ yinhenylf Mmmpbswlr@'pmopyl,mdph@yl cyclopentyl,

cyclé(ﬁfegelln%lﬁg,'\%}) %Bh&%ﬁgt%& §c18é}%xﬁme8§/h‘hﬁl@ﬁ’-%'-;;ﬂn%ﬁlyl Skad-4-ylmethyl,

5-mBm 0xano B yRidm, isGlaRl-AyirmaneL hmmudazol 1-ylmethyl,
di met hyl am nonet hyl acet am donet h

15- sn@mqi@@mmweﬁﬂ-mmamhwapéhyiyzqsii@mdazol 2-yDethyl,

2 (BHRE, 433?7 B0 g 2 P RS PR fyrginyimetty,

2-py#idinI Aaet 1 ?ﬁ&fn@i&}eth]y@ 22p§}rﬂin€iﬁzﬂéth?l pirakiayi-ylmethyl,
3, 5-di'net H pyrazol’-'1-y

—mQﬂHylpa'taZmzbiyllﬁetwln@ﬁﬂayydropﬁarpyfyl,ctﬁﬂnalﬁldydtbnopynan 4-yl,

e A e g PR SRR ot o
14- 91'05251{ Qq’h%?%ey: di gl ge;: ! Bi ge%/[’ﬂi n-1-yl

ora phmacdmtmaﬂyybmdwd saltpsqdmté di proddryg theyerdft hyl or
pi pe I net
ek st P LA Coteciupd 26 e 18umtion ot pyiimidine deriyaiivegf the

Forthti8M8§ereif.f Urt her particul ar conpound of the
I nventi on | s a pyrim di ne derivative of the Fornula I

wherpds ih and &' iisa hydroxly &ihyidsosyniesteid @xoupcthatty thicated methb Blposition;
growtha& is located at the 3-position; R2is
hydRodehydregeny is 0; r is O or r is 1 and the R4 group

is gelgeted fromfluoro and nethyl; the X1-Ql group

is I'ocated at the 3- or 4-position; X1 is CONH or

CONg M) or isd £t theRfrgtonplis sedched from flupyd and mepyLPY|
2- et hoxyet hyl, 3- ethox¥8mopyl cyanonet hyl, 30
1- cihad-R EEQUis dacated at the &y ARAWPORYION; 5- cyanopent yl |

2- agal ?ﬁqn%d 2- met hyl am noet hyl ,

2-dime am noet hyl , 4-di net hyl am nobut yl ,

2- lhw& b@h@? fofidfin, 1- 132 it RO MSclf BT LRI,
ca?gzag@ag d t hy },ﬁyl car ba%]myl et hyl, 2- }ggﬁamyl éjt h
0

4-amyigopip 59 4-2pameEbypaeodmebyl, 345fanomethy1plpendm¥1 -y1,
3-oxopiperazin-1-yl, 4-(1-methylpiperidin-4-ylmethyl)piperazin-1-yl or
5-oxo-1,4-diazepan-1-yl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1 and R! is a hydroxy or hydroxymethyl group that is located at the 3-position;

R is hydrogen;

qis 0;

ris 0;

the X'-Q' group is located at the 3-position;

X' is NHCO; and
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N- net hyl car banoyl net hyl , N-i sopropyl car banoyl net hyl ,
N, N- di net hyl car banoyl net hyl , pi val oyl net hyl ,

wa-2e0siongaret hyl phenyl , 4-am nobenzyl, cycl opr oppCT/GB2005/002664
cycl obutyl, cyclopentyl, c#cl opropyl net hyl,
cyclobutylnethyl cyclopentylnethyl t hi en- 3 yl met hyl ,
oxazdlis @-a]mlneﬂhylbthylpﬁepqugmnspmﬂo B-aihmd)merhmphenyl

Isoxazk@ilﬁ’ﬁpylzgeﬂ'ﬂ%é?wyll;%[n -g @f??la 6 wflrxlet hyl
3 ar&n@&ﬁ‘iéﬂ&dlaf et 1%’151%;&%&1}{ yl, épérl'idih '4[%10'61{)8}1&1% 4%1%%‘&1{?{

pyridin-2-ylne pyrl
pipepidini- 4I-|yh>x4'mplthm1 hyI 2-pyridin-2- yI et hyl,

- hyl
or aé&%ﬁcgﬁ gcaﬁv #é?eqtn’g% le S%?t. E%{z%? 'po4 g tﬂzirgnfrret hyI
tetp, a?cE‘Xngr 9?%&) c% of Ithe @@élftﬁ)lﬂyagé %péx%%ﬁea nhe p))ﬁrmdlne derivatives of

tetra

the F@mmugamy ﬂﬁg}oéed/tvnntmamples%@) , 6KI0) 26122, (281 d12d), B(32), 6(33),
| OXan

667{3%%@@6‘91 Q(48), 92/%&@%/ dbland 45 that amemmtéiewantw dr ug

th ul.ar ound
i gl of Rishiehyhi§ ATERBIC i g dprivaive o te
Fonmﬂlarleelectedﬁons 1 and Rl is a hydroxy or hydroxynet hyl
oup that is located at the 3-position; 15 R2 is

4-(3 éfqacgehpnya ¢-mogphalinp2-(G-pipenidin¢- mcahmxlarmn@ph@y@pmmmlne

20378 ik By B R i ety
6-mbiphelikepyaan@yepyr rol i di n-1- yl
2- nethoxynethylpyrrolldln 1l-y

2- (3i|{-26{lﬂRb§§ ﬁ@mumycmhyx 1-ﬂ}aaﬂamultﬂphﬂfwﬁkw-hyﬂmxmgthylphenyl)-
anonet byl pi peridin-1-yl, 3-oxopiperazin-1-yl,
-m%rpﬁ%l P eri di n-4-yl net hyl) pi perazin-1-yl or 5
e 5?25%’:3‘??33? 50 ABpholic-2 8 (Fpiveridim fyionyeetamidgphensl-
pyrimidinegof . 25 A furt her part| cul ar con‘po?ndhof }:he .
i vati t he ormul a
23R aRR Ry Be St hoes 4 CEhid B st napheryb xsmmmiainpyrimidine,
4- (3%&%&%@%;1@%&1%%8@81%& L 51€3-3 ﬁ é)%ggl é—?ﬁ’ra%bgggllaigﬁ ophenyl)pyrimidine
and 44(3-hidro3ympethiytphemy])- 69niorpholmld@{3 -piperai- E-QWHB)Q’ﬁﬁi&ﬁnophenyl)-

P / GBZOOS/ 002664
pyrimidi

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate
or pro-drug thereof, may be prepared by any process known to be applicable to the preparation
of chemically-related compounds. Such processes, when used to prepare a pyrimidine
derivative of the Formula I are provided as a further feature of the invention and are illustrated
by the following representative process variants in which, unless otherwise stated, p, Rl, R2, q,
R3 r,R* X! and Q! have any of the meanings defined hereinbefore. Necessary starting
materials may be obtained by standard procedures of organic chemistry. The preparation of
such starting materials is described in conjunction with the following representative process

variants and within the accompanying Examples. Alternatively necessary starting materials are
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46 QL i s 2-am no-2-nethyl propyl, 5-am nopentyl,
3-am nonet hyl phenyl, 4-am nonet hyl phenyl
wa-2eosionsaycl opent - 1-yl, 4-am nocycl ohex-1 -yl , PCT/GB2005/002664
3-am nocycl ohex- 1-yl net hyl ,47pi peri di n- 3-yl ,
pi peridin-4-yl, piperidin-4-ylnmethyl or
obtaingbde bylanaleBops progeditres/lo; thésedilustrated which are within the ordinary skill of
phar, na%euti cal |l y-acceptabl e salt, solvate or pro-drug

an PFANCECMB,r t i cul ar conmpounds of the invention are,
for exan?le, the,gy i m dine derivatives of _the o
(@) Forhgitgacfionsonvepently in the presensp oh suifablgatalystaqfz pyrimidine of the

ForaQRQ), 6(24), 6(27), 6(29), 6(32), 6(33), 6(37),
6(41), 6(44), 6(48p_6(49), 8(2), 11 and 15 that are

set out hereinafter. ariRe gul ar conpound of the
invention is, fof exanmple, aqpyrim'di ne derivative of
the 1o Formula I ected from:

4- ( 3- hydr oxy
rbonyl am nop Nnidine,

2-[3-(6-di net hyl §m no exanoylaniﬁ@[ghqsyl]-4-(3-hydrox
ymet hyl phenyl ) - mopphol RopytT m di ney™ 2- (13-

2-[ (1R, 3S) - 3-ani notycl o F yl ] acet am do] phenyl

} - 4-(3-hydroxynet hyl phen 15
4- (3- hydr oxynet hyl phenyl ) - 6-

nyl )} 6- nor phol i no- 2- ( 3- pi peri di n-4-yl ca

6- nor phol i nopyri m di ne,
br(dRfo), i no- 2- [ 3-(51- pi perid
i n-4-yl oxyacet am do) phenyl ]- pyrim di ne,
2-[3-(3-an1nonethy|benzanido)phenyl}-4-(3-hydroxynethy
whetgiin £riy b Yisplaoeabhglotum amnd RF,nj, ®&’neR* X! and Q! have any of the meanings
4- (3- hydr oxynet hyl phenyl ) - 6- nor phal i no- 2- ( 3- pi peri di n-
defined hegei Abriprg] eémmémﬁéw¥wyemmmwes ptecigstif necessary, with an

(3 - 6- hol i no- 2- ( 3- pi i n-
sk RSRBITHRRUSTH ) orehol no 2 (i peraci

pharmaceutical |l y-acceptable spit, solvate or pro-drug

thereof. A pyrimdine derivat‘ve of the Formula I, or
a pharmaceutical | y-acceptabl egsalt, solvate or
pro-drug thereo R1g)a par\egg by any process known
to be applicable'tot paration 25 of

chem cal ly-rel ated co s. Such procesdds, when
used to prepare a pyrimdine derivative of the Formula

wheleiRéRhRf 0 bAET’, afhich fdy bBefe SaARIHAFF@Ent! RS SuRHSIB LAWY and p and
and are illustrated by the follow ng representative

R’ hayoarwsy thewmpanings defingdh hetsinbefereewept tharanySenatioaskgtoupis protected

.. Rl, R2 R3, r, R4, Xl a have.any of .the )
i ey hStaafi Aty biostling st BrHa Mgt if g by fgnventional means
MeiASduitable diEpYacBEbl® BloapNe
or gar%li c chg% Str y. Qlt'lgﬁg 1p§é%§?§%@3ﬁ’a%l%l%ggﬁ%%6§? gl%?x g
sulphenydoxygreun, fordaemplarechlone, bomamethaxy, phenhxy,pentafluorophenoxy,

foll i ng, representati rocess variants and within
meﬂlaﬂgsu%Bglﬁﬁﬁ f® e@ﬁhﬁﬂ\@@y SH®t i vel y necessary

st ar duitasle RBIE Fbiths 1i8k e

oo A 85/ ek 18510 839! M%ga}épresent on the boron atom of the

aryl-boron reagent include, for example, a hydroxy, (1-4C)alkoxy or (1-6C)alkyl ligand, for
example a hydroxy, methoxy, ethoxy, propoxy, isopropoxy, butoxy, methyl, ethyl, propyl,
isopropyl or butyl ligand. Alternatively the ligands L' and L. may be linked such that, together
with the boron atom to which they are attached, they form a ring. For example, L' and 1.2

together may define an oxy-(2-4C)alkylene-oxy group, for example an oxyethyleneoxy or

oxytrimethyleneoxy group such that, together with the boron atom to which they are attached,
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47 obt ai nabl e by anal ogous procedures to those
illustrated which are within the ordinary skill of an
wonrgwosieheni st. (a) The reaction, conveni ent PgTiGB2005902664
presence of a suitable cataByst, of a pyrimdine of
the Formulall O C-:~ ((R3)g R NX1I _Q LN
theyl florm% dRdlig borohie ragidrester iggoup. d’lasttdu&rbla;hiteblg pegapolbordn Ragents
) R3, r, R4, X1 and have a he meani ngs |
inclile, 01X aielce 9TBRAENE "%@E“é‘bf’aﬁh &H% iy dspral adsapEqpoxy or an
eﬂnﬂgr @otected i f necessary, with an organoboron
reagent of the Formula Il1l L1 Rl BN1-1 L2/ 11l 10

V\/ne°& euitabiaeainlyd fdr'thardctich invlided) fdsmab@ld, B enes&li® cqhilyst such as a
rent, Is a suitable Ilggnd and and Rl have any
pallghimid: ptlachusrdD cuseR B o AN B dRLesminar gy

B e

b1s(ﬂi‘@l’l61¥}&phd3ph1ﬁ9)p‘dleatﬁmrﬁ([@| chﬂﬁi‘ﬁi&ﬁetrélqg@hﬁlﬁiﬁk h@éﬁ]ﬂi@%‘l@?&{(ﬁ nickel(IT)

i s, for exanp a hal ogeno oxy, arylo

chlogidog rgclge@,qrp W&mdgﬂybigﬁtagbenﬁmm%ma@pmkdéﬁmlmdﬁ orbr orm
e PR B LR Mo ooty o

initistel irallcenwalantly beadddie for danpR dnlazaR8mbdundduel agr €
resent on the boron atom of the aryl -boron reagent

azo(pisisohuaronitgile) e Lomptraently, thedeaskipn nfay- Wécpa‘iddcnuy 1r:)the presence of a
sl GGt 5 90y g SRR B B FELACE crampe

sodlﬁihQﬁ&/drbor%% kSRR onate, i%{hééiurh bRaffnaté) ﬁcﬁéé@ﬁfnﬁ Ystb¥nate, calcium
t he Ilgands L1 and L2 may be |inked such t

carbpmje,tqaeslumwmmnathesoam hydromide oo puﬂassmllmﬂllyégoxaffeeor for example, an
alka‘fll z?clh ilfdxhc&*y ?%g%%}g eger L te(blz:‘t())tifgp £, @1 fgﬁ gxample n,gqn(l}lzyﬁah metal
m‘é"? B O T SRS i, for
example podinm lgidtide hed,

The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent, for example an ether such as tetrahydrofuran, 1,4-dioxan or 1,2-dimethoxyethane, an
aromatic solvent such as benzene, toluene or xylene, or an alcohol such as methanol or ethanol,
and the reaction is conveniently carried out at a temperature in the range, for example 10 to
250°C, preferably in the range 40 to 120°C.

Aryl-boron reagents of the Formula I may be obtained by standard procedures of
organic chemistry which are within the ordinary skill of an organic chemist, for example by the
reaction of an aryl-metal reagent where the metal is, for example, lithium or the magnesium
halide portion of a Grignard reagent, with an organoboron compound of the formula
L-B(LY)(L? wherein Lis a displaceable group as defined hereinbefore. Preferably the
compound of the formula L-B(L)(L?) is, for example, boric acid or a tri-(1-4C)alkyl borate
such as tri-isopropy! borate.

In an alternative procedure, the aryl-boron reagent of the Formula IIl may be replaced

with an organometallic compound of the formula aryl-M wherein M is a metal atom or a

metallic group (that is a metal atom bearing suitable ligands). Suitable values for the metal



10

15

20

25

30

WO 2006/ 005914 PCT/ GB2005/ 002664 48 they form a
cyclic boronic acid ester group. Particularly suitable
wonrgwrofas on reagents include, for exanple, CBOPMGB0E/002664

wherein each of LI and L2 i4 a hydroxy, a isopropoxy
or an ethyl group. A suitable catalyst for the

atonti 8rbidepfor exahpld elsthivn® indedppt. eSuitableatahlds ifér thatetafid group include,
such_as a b5 palladium0), palladiumll), nickel(O. or

for gxampla, grqups wdichy Gpgfain g §p, Sék%ﬁf’p gigconium, aluminium, magnesium, mercury

or W3, S OB RAREPILT B0 T B, g st o

roupk S(At6CQ)aINydoppOsiRAIal SepR | ctighl) 1) is6popyli #hd butyl groups, halogeno
5 t et raki s%t r;gphgﬁyl phosphi ne) ni ::}‘i‘fgwoz ,bﬂn?{;kel (rr) P s

ZroupR Saehi aec lqmcb(gm@amli paes, and (1-0C)alkoxy groups such as methoxy,

bi i phenvl phosphi i ckel (1) _chlorid .
ethofﬁlé[’,s bp Yo tesgi;@ﬁggﬁi Flb%‘g@éﬁl{ %8}61 Psfé_rééa'é’r?g aa:oaeﬁl.flgfﬁigtﬁgﬁ cogipgund of the
fornklil4 hoyl-M 1%, fst@khinfR, arforkh@Gin hpohd 36cH 444 doMipdindBY the formula

convéniently be added, for exanple an azo conpound
aryl-SnBis.ca organogibicen sathpeundsnch ad & egmp@mdvad ithecliorinyla aryleSi(Me)F,, an

oA TSR e B0 B
orgaBAlanifiamRIRARo8n@ sudhyda@bhfBund Bf the¥eiRl1L aryE ABEY Mn

bi car bonat e, "sodi um car bonat e, potassi um bi"car bonat e,
orgapomagsssivm campamatsech esd compoundant biwnfarmplacadVighr, an

ore2GPERGEY GBI el A AR of BeHPaYR S ALE, g o organozine
comE&&@éu%h%QQicb&E&gBﬁ{&deHé e ar?lr—Zn]ﬁx‘?,r exanpl e, an
[ kal 1 netal

m de, for exanple sodi um
hePaoretting gtogpsl mzyinezeneam)] bd crosex oyl any ofi theadréngdsi desaiteld in the

. hydride, for _ e | e sodi um hydride. The reaction is .
hter%%wér DER LY ﬂtﬂaﬁf%&%smst ) aﬁméplb%t% ?gﬁlaf‘epr@fecg% ef) fhg jgreup in

e . . |
v S By B s 0 SRRy e e
by aaycod@nenomnethod as déseeihéd mithé liksatberor&nown ttotheakled ichemist as

xyl ene, or an al cohol such as nethanol or ethanol, and
appropdate dercthe symeval ebthe PRoteqting 2roun injqugsting: sugh methods being chosen so

o 1 FEPERTAIG ot B R B Pl ARt Bes RPBOups clsowhere i

the mekkgevt s of the Fornmula |11 may be obtai ned by
standard procedures of organic chem stry which are ) )
wi SREGifie praraples plprptesting grops R ghiegdeicy tondha seke of egnvenience, in
- B X e hy t ' of. 5 | .r nt . .
RS, i O 85 0R1ohe AR i TSl SRS i oo

preféfabiy@ns 1M habdnt@ome. Itival befundertiobd fiadt thoseaf@ifles M hbt exhaustive.
an organoboron conpound of the fornula L-B(LI)(L2)

Whegp epesitis examples ofimpshasie dathe rapeyab ofprothsting gepups are given below

thes?lj grrg(esili_rpn%f?eriyg r&i eéﬁgLfsg?é. Zglléez%ﬁteg)? ch%% %2&2&&%&1}1& %?etl’flo%rs r(r)%l Idgprotection
not dpetificdliyfabaidnst aRQ bREGUrse Wathithe sbdpe STARY RPYALOROT at e.
O In an alternative procedure, the aryl-boron reagent

of A ¢reb@grprotesting groppnaly be thpiesidoel of au ¢sterdfarming aliphatic or
0

aryJIARROIRLAY L e compound of he formila Ay shwhgreln
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1-12C)alkyl groups (for example isopropyl, and ferz-butyl);

lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and

isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl,
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metallic group (that is a netal atom bearing suitable

ligands). Suitable values for the netal WO 2006/ 005914
WOCH6@B2A05/ 002664 49 atom i ncl ude, for exanpPeT/GB2005/002664

l'ithium and copper. Suitabls® values for the netallic

group include, for exanple, groups which contain a

propibiylogyrhéethginbutgiyleomietiinl afd pivaloyloXymeagme wsn mercury
or zinc atom Sujtable ligands within such a netallic

alkoyyearponeripyver byl ssouphifar exaple kynethpxygabonyloxyethyl and
1 e&&ﬁ@b%h?%&x%ﬁg%%}rﬁg&gr ﬂﬁyl'%&ﬂys foreegﬁg%lgle b%ngﬁyll Erhethogybenzyl

propy t'yl” “groups; eno roups

2-niéddbenz91, doiatberafl beRAgdel @Mpphthﬂmiﬂ)( ﬂn(@&)@lahqwﬂﬁrg@&q& (for
such as net hoxy, ethoxy, E @? | sopr opoxy
exampledﬂwe&mm andazeﬁabtttyléun@t hrodever alksd)sdahm@n dlkyt groups (for

exalggf a2 ocorther ST BERRS o haPpE AR, Methods

part@fu¥drtypBropriaf FoP 3B\ Aliof @&b@@ﬂﬁﬁ&@&lrﬁg"ﬁbuﬁﬁn@ude for example
conpound of the formula aryl-Si(M)F2,

amdo;lfgaammetadom memmaﬂmafdlysmdea@ga corrpound of the
A ARk SR AR A SRS IS cxampe
zm%ﬁww W%@nﬁﬂ%@ﬁﬁ@@waﬁl Rahall?ﬂ) mw&m&ﬁaﬁ g‘i’(‘;uﬂst(f’or example

formil a aryl or ganonercury conpound such
acetyl) ch))m@o atgxyfarbdwyl gonpsi(for eaqayipld—kgarbutwrycarbonylg;a n o z i n c

co d su ound of the farnu
lowss Gt ol O A enlg AL oK e gD i G lRospearbonyl
I t known to
g“’“ﬂﬁgf‘% f%‘*ﬁélﬁq’i"ﬁéiﬁ’*é?q‘é’é’ﬁélpg?%%‘?“?”2’*’“’“2?32r : e"%ﬁ ot ect | on
2-nitbbé¢rnyloxyycarponyl and) destrobenzdoxlycarbpniph; triffomed sikglisilyy (for example

oS e s A o
SN OB D SR8 s o

exagpleHenpyl and lsullsstlmtbdlbm‘imyb ekmghﬁ)tmﬁzyl,sz}mtﬁﬁeﬁzyl eiid ect
renmoval of the protectl lg}éro p with mninmm

24-dimgthyRareelond grphepylingt eanisylmethyk apd fiygyinaethylegroups; lower
alko?%&&%{{lﬂgﬁ éﬁ)ﬁ gé%gﬁtfogimdn?ﬁ H)\s\;x%? Bﬁ( ﬁ'#;lS)\%\gabe%%gp(%r éé\(ample

allyroaycamw)l erylilmrauaixwdrborgﬂ gfoubk €r thubplé Benzg'lcﬁdy@arb@nyl
which it is applied referably has 1-4 carbon at ons.

-mp@lowmeﬂexzﬁad@m adug@mylphwé)@ybﬁﬂ %gltmbenm]gxycarbonyl)
i YT YS gl SR SRES] i BSAERR Al DB DB Bl e

methylRBAe)Hnd Hehimidaﬁé ind@bsteiRdwbshiyidlend houpse of
protecting groups and nethods of deprotectlon not

s péé@thpé%appyomm fios rreap vt ef hyslroxsoandseingiprdi¢ating igeoups include, for

exaBRPRA LS PO B Gy PNt L BR PG Rl
-nlﬁrbblér@'ylolil'_Qé’elrbdy‘rlyfilI @ﬁﬂ%%naﬂfoncff)r AOupSHRA ab BEAYN ShEPpHANPhically for
(the said al cohol or silanol preferably containing

gTOU.PSEQCft@r%oﬁmb@MXYCEhQMBﬁJ es of carboxy protecting
30 br che

01 B Readiy it 18 P2 R L PSR g, by 1. March,

pubﬁﬁ{eH ‘b? UbA Wiley & Sons 1992, for general guidance on reaction conditions and

reagents and to Protective Groups in Organic Synthesis, 2°¢ Edition, by T. Green et al., also

published by John Wiley & Son, for general guidance on protecting groups.



| ower al koxy- |ower al kyl groups (for exanple

met hoxynet hyl , et hoxynet hyl and i sobutoxynethyl);
woOawsroosiay| oxy- 1 ower al kyl groups, (for exanpl 8CT/GB2005/002664

acet oxymet hyl , WO 2006/ 005%14 PCT/ GB2005/ 002664 50

propi onyl oxymet hyl, butyryl oxymet hyl and

Pi \EBrig i ynmﬂg/rhhtenhrgwf the FdrinuiayIT aray e ybeatyed v@nhventional

al kyl groups (for_exanple 1-nethoxycarbonyl oxyet hyl

proc@dures suchy qsds@p@ékqg&q;yd m(t}h@tﬂa@nples élpa}ﬂarq shant }@repggqfter For example,
for %r c?@oé eﬁr)r ét;/ tlﬁx&n&n?]% ug@e éthf: f’olgﬁﬁ P&Pﬁk s N(R")CO, an amine of

the Pédohiad xdy!l ) ; tri (Il ower aIkyI)S|IyI groups (for 5
exanpl e trinethylsilyl and tert-butyldi nethylsilyl);

tri(lower alkyl)sj -Iomer aIkyI groups (for exanple
trimethylsilylethyl) d(Bi $oC) al kenyl groups (for
exanple allyl). th particul arly appropriate for
the renoval of car xyI protecting groups include for
exanpl e aciggs basp-, netal- or enzymcally-catal ysed
cl eavage. Exanp Nydroxy protecting groups

i ncl ude | ower al VI groups (for &R e 10

tert-butyl), Io geoups (for exanmple allyl);

| ower al kanoyl -gr oups (f anpl e acetyl); |ower

al koxycarbonyl groups (fr ®*anpl e

tert-butoxycarbonyl); | ower Nﬁgy oxycar bonylXgr oups
5 (for exanple aIIonxycarbonyI) | -1 owner

al koxycar bonyl groups (for exanple benzyloxycarbonyl,

AT ROTEM GRS RRD o B L PBTEKL LRI o
any RO B afs Bry TRy g R feglted, sppyspiciyn the presnce of

a suitiislaphe delefiyéd haeinbgore, withangdasyti€ acidiofi thedFatnmdt Vng
groups include fornyl ar¥b-lomer al kyl groups (for
exanpl e benzyl and iﬁ%é? lt ed benzyl , v
4- met hoxybenzyl, 2-nitrobenzyl and
or a&earbﬂde ded vaoixy hi&mmfla,s definkd Ireirgihaftey] wisdrbinl Q- has any of the meanings
-4- anlﬁylneth yl ~and furyl met hyl groups; | ower
deflaqzq(}@ﬁ;g%g? Bgﬁﬁ;qce]etftgqlt apy éwiﬂtlgngl&r?u;blg 11)59{9@94 g@ﬁg}qu;ary, whereafter any

pmdew}%r%xﬁ %ﬁ‘rlg?éﬁ“’Yeﬁv‘\ﬁ;""ﬁ il-g})%li}%arﬁ on'yI gr oups
(b) (f ci:Fotr ﬁi%ié;fghlﬁzu% Q)%Yﬂo%é gpﬂﬂé lof theF rmula I wherein 1s (R13)CO

enzyl oxy car enz oxycar

15 the myéatwnmqnweméwbymdhy eaﬁsm@r P Smtz‘tbll@ basrewfs%nr apping pfarhe Formula IV
exanple trinethylsilyl and tert-butyldinethylsilyl);
al kyl'idene (for exanpl eg_nethylidene) and benzylidene

10

and substituted benzyfi dehe é s. Met hods
appropriate for renoval hydr oxy and ami no
protecting groups inc for 25 exanple, acid-,

base-, netal - or -gzynr-ally cat al ysed hydrolysis for
groups such as 2™t rokenzyl oxycarbonyl,

hydr ogenati on for grofps Spch as benzmthgd
photolytically for gtloupslsuc

2- n|troG§C5 lo 2pOnyiIN~ The is referred to
Advance ga em stry, 0It|0n, by J. March,
publ i shed by Johp Wl ey & Son 892, for general IV
gui dance on reaction conditions and(R*),

wherein p, R, R, qg, R 1, R* and R*® have any of the meanings defined hereinbefore except

20 that any functional group is protected if necessary, with a carboxylic acid of the Formula V
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30 reagents and to Protective Goups in Oganic

Synthesis, 2d Edition, by T. Geen et al., also
wouableioefead by John Wley & Son, for general guPQa/aB20051002664

protecting groups. WD 2006/205914 PCT/ GB2005/ 002664

51 Pyrimdine starting materials of the Forrmula Il may

be obtai ned by convd}r@%'cm@ procedure% such as those

di scl osed in the Exanples that are set "out

. L &.A! £.Qr r -

or a Sl BBl [REcE P Q) i fony BF HR A Eher AR Ay (P Bfore
excepithye agyf funtiienalFgraupliaprétddtedGf hecefsaRs whgreaRer dyNiBESting group that
~ N15; R4 )r X 5 wherein L, R2, g, R3, r, R4 and R13
is Preespé isaigypoBed Prheonyertpngsmeaes.i ned her ei nbef ore except

th , t] 0 I.S.-Rr.Qt: ' e . o

gt B (e 0Bl el R REO B sl ERERR A, pyricine
2,6-Hitidir@DE s 1ifias £4-aindgflamatbphadiat nEethelagins)inidipBoline,

carboxylic acid of the Formula V 10 HQ2C - QL V or_a '
N-methyémpipboligs ordiazabicyelokt.-4 flundec-dene adion examplas aneglkali or alkaline

wher ei n has, any..qf the neanings defined .
carth BEE cfhophpee SE LR 8by o ST b sftfonF rpyessiym carbonate,
calcRin®tabb@fe, isbdinALIBRBEiNe oM RARRIN BYdrakivle, 0! R 8£4rhpi8, an alkali metal
_%oup that is present is renoved conventi onal
ami

dorexayiple yodium hexgmedlaiddisilaranefort oo sxanapleqpoaticadi metal hydride, for
t F&rgﬁ]%v\herein X1 is N(R13)CO, 15 the
CXAR | SBYBhYCSRveni ent 1y in the presence of a suitable

bagesuifibleABactive Aeri GdtivieltE afc@rydiyBe AcYd ofnBFohftulaR?isNfor example, an
NHR13 RL )p \ NIV R4 )r

acyl halide, for example an acyl chloride formed by the reaction of the acid with an inorganic

acid chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride
formed by the reaction of the acid with a chloroformate such as isobutyl chloroformate; an
active ester, for example an ester formed by the reaction of the acid with a phenol such as
pentafluorophenol, with an ester such as pentafluorophenyl trifluoroacetate or with an alcohol
such as methanol, ethanol, isopropanol, butanol or N-hydroxybenzotriazole; an acyl azide, for
example an azide formed by the reaction of the acid with an azide such as diphenylphosphoryl
azide; an acyl cyanide, for example a cyanide formed by the reaction of an acid with a cyanide
such as diethylphosphoryl cyanide; or the product of the reaction of the acid with a
carbodiimide such as dicyclohexylcarbodiimide or with a uronium compound such as
2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate(V).

The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent, for example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl acetate,
a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether
such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as toluene. Conveniently, the
reaction is conveniently carried out in the presence of a dipolar aprotic solvent such as
N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for

example, 0 to 120°C, preferably at or near ambient temperature.
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wherein p, RL, R2, g, R3, r, R4 and R13 have any of
t he nmeani ngs defi ned herei nbefore except 20 that any
woummtoosmal group is protected if necessary, WPCH/GB2005/002664

carboxylic acid of the Formdla V WO 2006/ 005914

PCT/ GB2005/ 002664 52 H(r)2C - QL V or a reactive

deByviatidine staniigombterink of dierFohulald/ may beobbthined g @onvegsional

defi ned herei nbefore _except that any functional_ group
progeduigs sich-asdhoserdisciased iming Examples dhat afe sehqutdeinaftarng

gr ' i by conventi onal

negﬁg?i%ﬁ§§§%§¥gbﬁgﬁﬁggg§Fésﬂg%gfexanple, an organic

am ne base such as, for lexanple, pyridine,

2,6-1utidine, colgedine, 4-dinethylam nopyridine,

triethylam ne, norpheli N- et hyl nor phol i ne or

di azabi cycl o[ 5. 4. 0] un RNHPExanpl e, an

al kali or alkal"\\ QU Z0 arbonat e or

hydr oxi @R} ) 0 bl e $bdi ui ponat e, potassi um

carbonate, "’ ca n car bonat & $gdi um hydr oxi de or
I

pot assi um hydr oX¥de, or, for eXdng f 43n al kal i mexal
lo ami de, for exanpl e sodi um hexane ﬁyldisilazane, or,
for exanple, an alkali nmetal hydride, for exanple
sodi um hydride. A suitable reactive derivative of, a .
whegein bds ¢ displageable gioup pe defgediereinpelere apdp, Rx&ipr & 288 R have any

hal i : y r orned by ..
o Rl e B RYOR. Bl Aty BB a0 L TBfpB f necesary,
maydR! reddtetbwith @m@phothlea ity BotitlulLWiior i de; a m xed

anhydri de, for exanple an anhydride 15 formed by the

reaction of the i mAEEﬁ chl orof ormat e such as

i sobutyl chlor forEg?e: gactive ester, for exanple

an ester forne %é he reaction of the acid with a

phenol such as nt af | uor ophenol, w th anygster such

as pentafl uorophelyl trifluoroacetate or with an

al. cohol, ,3such_as et hanol hanol , . i sopropanol , .
wheff A8 ROPARE Hychr oy B snis Fan Bereink SRS PRED i anpgpmerional
roupi @PRIE T if Aédedury, WHERSFRY ' '
s u\?i/i)it an azide such as di ph?erE}y 8%22%%%@3?9{2%5{;%6%&& garﬁmoved by
convgpiibnal yeeangle, for exanple a cyanide fornmed by the

reaction of an acid with a cyanide such as

di étlteynabivelypipynrhidinesofithe Fommuls K& pr oduct of the

reaction of the with a carbodiimde such as

di cycl ohexyl car Jodi i fi-ee( Bf )i t h a ur oni um conpound

such as

2-(7-azabenzotriazgl -1-yl)-1,1, 3, 3-tetranet hyl uroni um

hexaf | uorophgsphat g(V). The reaction is conveniently

carried out in sence of a suitable inert

sol vent or 25 diquen , for exapmNMKER#n al cohol or ester

such as net hangli_exano 3s0pr opanol or et hyl
acetate, a hé oge'Nat edent such as net hyl ene

chloride, chloroformor bon tetrachloride, an ether
such as tetrahydrofuran O 3H$ioxan, an aroaatic
sol vent such as toluene. Conv ie%tly, the reaction
is conveniently carried out in the presence of a

| polar aprotic solvent such as N N-di mefhyl fornmam de

di pol ar ; .
whergin\-d #eishlpreable sipvrias dafingd herpinbpfare prdiRn B2 RorfeRGpnd R have any

of the meanings defined hereinbefore except that any functional group is protected if necessary,
may be reacted, conveniently in the presence of a suitable catalyst as defined hereinbefore, with

an organoboron reagent of the Formula III
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carried out at a tenperature in the range, for
wexespos140 to 120C, preferably at or near anmbPemiGB2005/002664

tenperature. WO 2006/ 0059144PCT/ GB2005/ 002664 53

Pyrimdine starting materials of the Fornula IV may be

obt ai ned by conventi onal prot¢édures such as those

di sclosed in the Exanples thaf are set out

herei nafter. For exanple,._a OBLEnldlne of the Formul a

Xl L R2NNMNH 13‘)( X L2r 5 wherein L is a
di spl aceabl e groupas @e
R2, r, R4 and R13 have aw

d herei nbefore ?nd p, R,
of the neani ng%I defi ned
herelnbefore except that any functional group is
whepzin tadt afd.'iahd A& cwhish may berma/samme anehffmedt W 4 :huable llgand as defined

hol i ne of the Formula VI N VI I
hercHERalP A7y 47K KRB Gliie BeaiRGs driiheg. Rsinbefonp gt that any
r
Fon P o BB Bl My SOerc S oh et B Bt Bt is present s
remgvealyy dohséntichapmessnt i s renoved by conventi onal
neans. Alternatively, a pyrimdine of the Forrmula Xl
(c) O Hhe)epctiBR ofa MfthRlind of{ tRd Fornfhlh VI

L
RZ
NN
X1 — Q1
o
(R'); N
(R )r VI

wherein L is a displaceable group as defined hereinbefore and p, Rl, R2, I, R4, X! and Q1 have
any of the meanings defined hereinbefore except that any functional group is protected if

necessary, with a morpholine of the Formula VII

O
Cym

N

H

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

viI

group is protected if necessary, whereafter any protecting group that is present is removed by
conventional means.

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 example, an inorganic acid such as, for
example, hydrogen chloride or hydrogen bromide. A suitable base is, for example, an organic
amine base such as, for example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine,
triethylamine, morpholine, N-methylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for
example, an alkali or alkaline earth metal carbonate or hydroxide, for example sodium

carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide,
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15 wherein L is a displaceable group as defined
herei nbefore and R2, g, R3, r, R4 and R13 have any of
woheooroesmi ngs defi ned herei nbef ore except that PaANAGB2005/002664
functional group is protect’¥d if necessary, nmay be
reacted, conveniently in the presence of a suitable
or, foatxdnyse, aasalkidf nambtlahiiesion bedmyple sodimrhexamethyliisiabate)or, for
reagent_of the Fornula |1l WO 2006/ 005914
exaippif) @%%W@gé‘@ﬂn de; forexampleispdimy bydride} | wher ei n

eaell‘he%ach%gl %ﬂv@meﬁﬁ&r ;J}la&?é’utqg tﬂeﬂﬁes%ﬁg% 1?5 sﬁfagfegﬁgr%olvent or

IS a sulta I gan I ne erel ore an

diluantgforgx fraple anmycohbl éhsteieedhi A3gsethi@iol pethnbE ﬁ:ﬁipﬁﬁﬁh@lﬁﬁ‘ ethyl acetate,
except that any functional grougl is protected if

a}fé@@%@ﬁqlvefuﬁe@b@ﬁmethylsns_;/clpip@@%@ or@fogn ot parbpmtetiaghloride, an ether

suclpﬁsetgﬁﬁ'g'dhﬁ}l?an o%l'{qy 8% él%%?c}/r{? ic ﬁ% nb%rg:ﬂ tol](i Cr)eREr Nilpolar aprotic

solv&dtsu€ld as Nm)iﬁmﬁﬁylfdnn\z{hn&@ N’Wféﬁﬁbﬂhylacétﬁm?ded Y\islﬁlet%‘}%gﬁbﬁdm—z one or
group as defined hereinbefore and p, R

dlmethmlsujphwad@ beh;ﬁa@mort na@ommnﬁgga@@ﬂmé@t dtemperabt or e range, for

exmﬁ%@e@@ 3 Pt IR e P ok Formar a W1 0 Ra) q
1ca1'I%r] %@pﬁﬁﬁ%@éﬂh@oﬁﬁﬂﬁw Rayde rbatfed AR 'a'i‘ﬂcﬁ-ghohne of the

defl ned herel nbef ore except that any functional
FOng]@L}ﬁI irsthg peasenceedf alnfapr(él@egb’angﬁuCh\/heNdﬁ-ﬂtmthﬂmrmannde or

oSl Bm e ienenty T B iee0ne By CORYE Arenarypaple potassium

carb%ﬁité o SodRith HeRathi Msﬂﬁ%@%ﬁtﬁt&ﬁb&%&@m@ﬁé {dang fbf‘example 0to
the presence of a suitable base. A suitab

200G prefrmbhl ip, tharangadogenaimplea @5 do $6@7C.as, f or

Pyrimidine starting materials of the Formula VI may be obtained by conventional

procedures such as those disclosed in the Examples that are set out hereinafter.

For example, a pyrimidine of the Formula XIII

L
R2
SN
P X — Q1
L N
( R4 )r XIII

wherein L is a displaceable group as defined hereinbefore and R?, r, R*, X! and Q! have any of
the meanings defined hereinbefore except that any functional group is protected if necessary,
may be reacted, conveniently in the presence of a suitable catalyst as defined hereinbefore, with

an organoboron reagent of the Formula III
Lt
l

B
~
(R )p\©/ L2
I
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exanpl e, hydrogen chloride or hydrogen brom de. A
sui tabl e base is, for exanple, an organic 20 am ne
woasw/esal as, for exanple, pyridine, 2,6-I1uti#CN&B2005/002664
col l'idi ne, 4-dinethylam noggridine, triethylam ne,
nmor phol i ne, N-nethyl nor pholine or
whegéiazadhi efiIc|anf3.” 4wbich metgbe the fgne o difftxent, iexanabk lignd as defined

al kali or al kal.ine earth netal carbonate or hydroxide,
hergighefers 4n P and &d ihavs amyselbemeaningoielmer heseithefun sxeept that any

fondi it A1 R RO B B b 65 Pl BTl P B is presencis

remb®éd ¥t @ionahmaddsal i nmetal ami de, for exanple sodium
hexanet hyl di si | azane, or, for exanple, an al kali

(d) rretRer theyigedussion o thass aempeunsis of the Feyaw|adevhereia X' is

1 Lom\i.s _conveniently. carried out in.the. presence . .
NRRONETD. e EOHhHER: CielishlY 1Be pRitnskdr o G ICRRRS defined
hereibedbre WTPhoSden8 Sdr@f cheHfidhl 8guiTEERARGQEef, $itA3RUmine of the Formula IV

I sopropanol or ethyl acetate, 5 a hal ogenated sol vent

such as nethyl ene chloride, chloroformor carbon

tetrachloride, an ethergsuch as tetrahydrofuran or

1, 4-dioxan, an aromat{c syl vepirssuch as toluene, or a

di pol ar aprotic sol vent “Such as '°

N, N-di met hyl f or mami de,~N-N- di met hyl acet am de,

N-net hyl pyrrolidip;2-ong or dinethyl sul phoxide. The

reaction i s convehiwept Ly rried out at a tenperature

in the range, for : qH gferably in

the range 25 to t 'él yrim di ne of

t he For(rel, VI a norpholine of the

Forrmul a* VIIp 1IN aprotic solvent such

as NN-di et hyl ~aggpm NN\ et hyl acet am de,IV

conveniently in the presence of a (JFi“e)bI e base, for
and é%L 'rllee%fﬁﬁéﬁé 'lﬁgnwﬁar bonate or sodi um _

exanet hyl'dr siTazane, and at a tenperature in the
range, for exanpl e RIGNHo QROOC, prefervei y in the
range, for exanple, 25 to 150C. 15 Pyritti di ne starting
ryhal frd aFgn \ ' .

whellh Bk B RS GIR B B0 sy BE S AR Bl hepinbetore
excéph ehabx@nfunesortal gtoud i€ poticteduf néteERty) aftefdafter @iy protecting group that
. example, a pyrimdine of the Formula XII1 L Fl<)2X1-
1s pregent | IRmRYe gyc)‘@flvlentlwlm‘i’éﬁsei nLis a displaceable

gr ouR.; defined hereinbefore an ol R4, X1 an
s ABRehial cdBLAIR et e ALE REesimprsrhefflrte
ForhbRtrxany functional group is protected if necessary,

may be reacted, conveniently in the presence of a
sui tabl e catal yst ab-de€®i-hed herei nbefBfe, with

wherein L is a suitable displaceable group as defined hereinbefore. For example, a suitable
displaceable group L is, for example, an alkoxy, aryloxy or sulphonyloxy group, for example a
methoxy, phenoxy, methanesulphonyloxy or toluene-4-sulphonyloxy group. Alternatively, a
suitable chemical equivalent of phosgene is a carbonate derivative such as disuccinimido
carbonate.

The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent as defined hereinbefore and at a temperature in the range, for example, 0 to 120°C,

preferably at or near ambient temperature.



an organoboron reagent of the Formula Il L1 (R1 P L2
/111 25 WD 2006/ 005914 PCT/ GB2005/ 002664 56 wherein
weaaolts/0f91’ and La, which may be the sane or dPET&BRMIS/002664

is a suitable ligand as defi'Tned hereinbefore and p
and R1 have any of the neani ngs defined hereinbefore

(e) exdéptredchiah, cnyeniénthycihitsplesagice upa hlﬁtabldxtaeﬂyﬁ ds défined hereinbefore,
necessar whereafter any protecting group that is

of 2 pyHEW Peﬁgﬂm#@ﬁ%v@§8%§ conventional neans. 5 (d) For
the production of those comgounds of the Formula I
wherein X1 is N(R13) CON( ) th?Fpgupling,
conveniently in the presence a sui'fabl e base as
defined hereinbefore, of N gene, or a chem ca
equi val ent thereof, with anjam ne of the Formula IV O
R3)g NR2NNHRI3 R R4)r 10 and an am ne of
the Formula VI1I R13NH - NiNI1 wherein p, RL, R2, ¢

R3, r, R4, R13 and Q_havg anyl of the neani ngs defined
f tional group is

her ei nbef or 1§éce

protected i¥ 'nece wher eaftel” any protecting
group that is pre i s removed by conventi &h%
nmeans. 15 A suitable chem cal equival ent of phosgene

is, for exanple, a conmpound of the Formula IX L-CO L

5 whe@ flﬂ’?]gg ﬂl.hsglrag?d.r‘t])gee@gﬁ]g 5§ %n%d%ie b%fo%l %8 9RO lﬁa, (? &nd R® have any of
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15

20

exanp a suftabre

the Heaph@afintEhgeinbole éxzepifthit 0y dufdtionalatod KPrdtected if necessary,
..aryloxy or sul phonyl oxy grogf for exanple a
with an’ orgarioboron reagent of the Formula XV

L1

| X! — Qf
127

(R*), XV

wherein each of L! and L2, which may be the same or different, is a suitable ligand for the
boron atom as defined hereinbefore and r, R4, X! and Q1 have any of the meanings defined
hereinbefore except that any functional group is protected if necessary, whereafter any
protecting group that is present is removed by conventional means.

Conveniently, the reaction may be carried out in the presence of a suitable base such as
an alkali or alkaline earth metal carbonate or hydroxide, for example sodium bicarbonate,
sodium carbonate, potassium bicarbonate, potassium carbonate, calcium carbonate, caesium
carbonate, sodium hydroxide or potassium hydroxide, or, for example, an alkali metal
alkoxide, for example sodium fert-butoxide, or, for example, an alkali metal amide, for
example sodium hexamethyldisilazane, or, for example, an alkali metal hydride, for example
sodium hydride.

The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent, for example an ether such as tetrahydrofuran, 1,4-dioxan or 1,2-dimethoxyethane, an

aromatic solvent such as benzene, toluene or xylene, or an alcohol such as methanol or ethanol,
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20 met hoxy, phenoxy, nethanesul phonyl oxy or
t ol uene- 4- sul phonyl oxy group. Alternatively, a
weuabdcosa4 chem cal equi val ent of phosgene i s aPCT/GB2005/002664
carbonate derivative such &8 disuccinimdo carbonate.
The reaction is conveniently carried out in the
and pheemmtim iotomveniehtlpbireied ey dt asehpaatur®in thelrdngefor @sample 10 to
fined hereinbefore and at a tenperature in the

2505 %rlg@fer@aflnék%ﬂiﬁﬁg@m@l@@mc 25 preferably at or

bt EB0BE Rnsb AR R Bparkly b SN By, e pragedures of

orgdnic éHReniRFEHEIE Qr@xfwtl%n?chﬁ b@tﬂaﬁy a1k 48 br Fg%ﬁlcqﬁfaﬂnps@ Gor example by the
her ei nbefore, of a pyrimdine of the rmul a X Rs

reacpqn ofan aryl- (n;ele)l r¢agem wiere the mgtelrie) for exgngple, lrjhlgpj Q{dh@magnesmm

h bef
nalif GRaRr St metenl N0 SerervroarisunspEE o
L-BUHHILPRdert T isl 0l 81a @00 Rrdud RIRERED BeinbefORE BE ARERLBLy the
wi th ‘an or ganobor on reagent of the Formul a

Commund_(zf theforymul - B(h(IE) rs, farcxample, bornacid 21 a VDh(l: HCMIyyl borate
a different, is a suitable ligand for the

SHCth? tﬁdﬁ?}% &fqmaé% defi ned hereinbefore and r, R4, X1
angn G al@% s R ProQidute) ﬁlen@ﬁmgdrfgﬁ Eéﬁgéﬂt e the Iﬂﬁfn l@?flﬁe{}ﬁoe replaced

except that any funcfio S prot ecte

wﬂhmn@gsrmnyf;talhh eompdunelrof dimg/ formnbt aafylt»MnghcgemM i¢ natfetal gtom or a
esent is renoved b convent|
metl ke

& SEP I 15 a Tpgfal gtamn hepidng St %31%335 Syitahle valges fos the metal
atonﬁr%ﬁ?ﬁ?ﬁ)r ek lé,bﬂﬁthﬁl[k\l{ ﬁlcpng%ﬁels U leaB ¥ /s %J&ﬁé erlhc group include,

I he earth netal car ate or r oxi
for excarupys, graups whinhontaiba ting &rhcoh5zﬁmﬂnmrm alamirouva magnesmm mercury
pot assi | car banat pot assi um car bonate, cal cium
or Zl@a @magléﬂa &fa]é%%néwﬂgm Wish ameetallie granm iRglade fprrxample, hydroxy

e BB RO B e Bl e s
groupx 3tighl 4, chivto airkﬁhblanﬁﬁtdﬂ graupsdend f106C)atoagptdips e6ihtd®methoxy,

hexanet hy| di si | azane, or, for exanple, an alkali netal
ethoRy.JHPRRXY, fsgpm@gwdebutoxy groups. A particular organometallic compound of the

formula aryl-M is, for example, an organotin compound such as a compound of the formula
aryl-SnBus, an organosilicon compound such as a compound of the formula aryl-Si(Me)F,, an
organozirconium compound such as a compound of the formula aryl-ZrCls, an
organoaluminium compound such as a compound of the formula aryl-AlEt,, an
organomagnesium compound such as a compound of the formula aryl-MgBr, an
organomercury compound such as a compound of the formula aryl-HgBr, or an organozinc
compound such as a compound of the formula aryl-ZnBr.

Pyrimidine starting materials of the Formula XTIV may be obtained by conventional
procedures that are analogous to those disclosed in the Examples that are set out hereinafter.
® For the production of those compounds of the Formula I wherein X' is CON(R'®),
the acylation, conveniently in the presence of a suitable base as defined hereinbefore, of an
amine of the Formula VIII

R™NH - Q1 VIII
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sodi um hydride. 20 The reaction is conveniently

carried out in the presence of a suitable inert
weoeabosmasoter diluent, for exanpl e an et her sucRCa&%B2005/002664

tetrahydrofuran, 1,4-dioxarmor 1, 2-dinethoxyethane, an

aromati c sol vent such as benzene, toluene or xylene,
whegain RY @idQhisdvesinglof de m&inhps defined ledrbiabefbre SAE:pt that any functional

2006/ OOS%LA% PCT/ GB2005/ 002664, 58 and the reaction is
SIOUPIR PERFLTH I pecessary ity carhpx diciasifh F AfGAcEve derivave thereof as

e e I t 250C, preferably in the
defn?anggelﬂ &?rg’égfggf%gg@la-mon reagents of the Fornul a

XV nmay be obtai ned by andard procedures of organic

cheni stry which are heR®jdi nary skill of an

organi ¢ chem st, for [exanple by the 5 reaction of an

aryl -netal reagent whe the netal is, for exanple,

[ithiumor the rrwnesi um hal i de portion of a Gignard

reagent, with an o §ANORE( 0N conmpound of the formul a

L-B(L1) (L2) wherein is q displacealgls group as

defi ned herei nbefor e A\ Pr.ef e conmpound of the

formul aq1-)BLLY) (L2 i s,Nfor Ml e, boric acid or a
[ “bgrate Ari-isopropyl borate.
atrrve procedure | - boron reaggnt

tri-(1-4Cy8lk

10 In an alter hevh%{

of the Fornula XV may be repl aced ( an

organonetal | i ¢ conmpound of the fornula aryl-M wherein

Mis . metal_sato f,a netallic group (that is
whettin 818, K0 (Roat PR shive 281 of 1he qasritings defipelisreinbelprsescept that
any fuREt &M oFBRDAS prodd R if RE F'Q?y, HefeafilR ; ué; i i

yc:opper. g%’ﬁ‘?’t agrle valluese or’ 't he erErlet awlgmtgek%ﬁ %Hbmglsmesentls

remaovedibydenventionalereampl €, gr oups whi ch contain a tin,

Si lr'bcon, .zirconium alum nium nmagnesi um_ nercur

or

I y 15
P FrACHO 1 COBYFIEH S ATieg A 41 e PRTSRNCERS}S SHitakle aert solvent or

G SO il EEBEPLE sOHRRK, LRI Bpppppnl oty et
a halogemtainol vean shidhus yhetigyleneahloriie| ctgerforngo0dapson@ithdstide, an ether
chl oro, brono and i.odo groups, and (1-6C)al koxy &r oups

suchsas dgfrany drofitep F 1.4-Eerx gy agrsHie s9lventsyph apiokipnantionveniently, the

A i . ' d. of
s 060 U ol L e LSRRI A R
N, N-dimghyifistnsit te, a8 NadisetipRoeamade, Migeth9pbRdid®-one or

. aryl-SnBu3, an organosilicon conpound such as a
dimeg Phaxidss Thq:ere@cgyoﬁﬂsp eonyeRipntly ¢aveydout a4 temperature in the range, for

or Zi~6QNni u ound such a_conmpound of the

exan%pé?,m%al ZQ r@’l Er?{g 8%%@[&“ ne%ﬁé@ﬂ%ﬁﬁﬂﬂ??ﬁw ‘conmpound such
aSPHiRAHROHAGNE imdedieild S tHd FarnAi1Y bV b yPhe @ained by conventional
or ganomagnesi um conpound such as a corfpound of t¥1e

procédyrenthat aae ywhaldgys to those disglasedrie i Exanpepihanate setalnt hereinafter.

® SoFRRH Aot Pkt P PP 8 01

N-lirked heéh3 cl&f@r‘bhﬁ] tHé A&/ 1a3oR! EdnRBniBRAEH Be greg%ncte 88 2 suitable base as
Formul a XI'V ey be obtai ned by conventi ona

defined hewthbeéye t dfat N-gpataiming legrrosyctio compeendivsatins@g furttional group

. __the F}ia les that are set out hereinafter.
is protected 1 nrfT:Eessary, w1t£ a car%oxyhc acid, or a reactive derivative thereof as defined

hereinbefore, of the Formula XVI
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(f) For the production of those conpounds of the
Formula | wherein X1 is CON(R13), the acylation,
woamesmasamt |y in the presence of a suitabl e baBeTaB2005/002664
defi ned herei nbefore of ars0 30 ami ne of the Fornmnula
VIl RL3NH - VI | I WD 2006/ 005914 PCT/ GB2005/ 002664
59 wherein R13 and e any of the neanings defined
her ei nbef ore except t at (BAg4ional group is
protected if necessar wilth a car boxylic acid, or a
reactive derivative thegéof as defined herei nbefore
)a R2 N C2H i ~RI)p NR4 )r
XVI 5 wherein p, R R3, r and R4 have any of
t he neani ngs defined ere| before exqeEiHt hat  any
functional groupys pkoteeted cessg\ry, wher eafter
any pr qtgeocy ' ent is renoved by
convent'i on&l s conveniently

of the Fornul a X\ﬁ‘zo Rs

carried out in ugﬁ gle inert XVI
solvent or 10 diluent, for exanple | cohol or ester
such as net hanol , ethanol i sopropanol or ethyl

| §
R SO R G (UL N e NG |V ——
any%iﬁ:lﬁoﬁﬁ gtr@ﬁﬂ 1@"}‘))‘&5&5&‘&%0&531% Wb AR Any R)t&ﬁﬂgg{':c{u? that is present is

sol vent "such &as tol uene venlently
rempssediurnxmnelurmﬂaymemsn ed out in the presence of a

di ar aprotic solv nt S N- di met hyl f or jam de,

N g R P BT AL ow 1 S BBHener s BapaRIegRery stvent or
diluChd R I%ﬁérﬁﬁlle RAXICHE! orTég%r El?d'ﬁcefs'n?&he?1 1.GRMeN %@Mﬂénol or ethyl acetate,

carrie a tenperature in the range, r

aha@@nqﬁbésol@eﬂt@udfﬂ&nethyleﬁeclﬂbhd{e ahlopsforrar carbbn Ratachloride, an ether
t enper at ur e. Pyr| m dine starting materials of

suclig (Pl dsafpramy Ligkd lamra.aﬁ@wwwcseh%hwca@arvoluenteh Conveniently, the
reaoﬁﬁf? ng)ﬁﬁﬁléfleﬁt arfbEot It gp(fé‘s%n%1 oiiehcﬁgﬁltaglrlﬁﬁi <? g(iqg?{(% rQuch as

at are se out erern

N. Mdimemytfdmztmﬂe NiN-tingsleyl sempd de d6-nethylpyerdhdinHoae br
rein X1 is COand QL is a 20 N-|inked heterocyclyl

dlm@ﬁhmblph%ée aEbfr ERFEM is corneaimEi cpgricput fe empediire ipthe range, for
exal%pféw)g Pidgcbas ?erggly at or near ambient temperature.

The pyrimidine derivative of the Formula I may be obtained from the process variants
described hereinbefore in the form of the free base or alternatively it may be obtained in the
form of a salt with the acid of the formula H-L wherein L has the meaning defined
hereinbefore. When it is desired to obtain the free base from the salt, the salt may be treated
with a suitable base, for example, an organic amine base such as, for example, pyridine,
2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine,
N-methylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for example, an alkali or alkaline
earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate,
calcium carbonate, sodium hydroxide or potassium hydroxide.

When a pharmaceutically-acceptable salt of a pyrimidine derivative of the Formula I is
required, for example an acid-addition salt, it may be obtained by, for example, reaction of said

pyrimidine derivative with a suitable acid using a conventional procedure.
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defined herei nbefore, of a N-containing heterocyclic

conpound wherein any functional group is protected if
waeowsdesaly, W th a carboxylic acid, or a react PCE/GB2005/002664

derivative thereof as defirmdd hereinbefore, of the

Formul a XVI WD 2006/ 005914 PCT/ GB2005/ 002664 60 Ra )q

R2 When & pliaceuticallyRacdeptaidé provaieugeofia yrindinerRrivariveRst the

r and R4 have any of_ the nmeani ngs defined hereinbefore
Forgylad ds reqnued. 19y beiabiained #5ing asqpvansiopdl precedag. ikor example, an
. I | . . .
in VB SRR ot TR BB R e et B b B blined by, for
examp¢idacion of acRmtRhe Bf the Moamiiaddoftainihda tABoLY &DAPHEth a

of a suitable inert solvent or diluent, for exanple
phazpacanticsHyacesptable deohnl oh baseagiemhelfotompaungd 9b the Formula I containing

TN P
cleat&1¢ agideQfiadSrinAding dBAYVative WE theorkld %Xﬁﬁ?f)&ﬁﬁi@d 8Y, for example,

1, 4-di oxan, an aronatic solvent such as tol uene.
reactioh oba cempound of lee Bgrnmdateantaining acerbospigeoup witlvar r i ed

out i.n t.he pr nce. of di pol ar.aprotic .,sqlvent suc ..
phafiboe Rl PR SFind or B e RARE o ABRm D028 4 et containing
an aMNiRGEdoMD METhr8Hasth AcedtiONR-RiceptablIBhBYk id Lipxi de. The

reaction is conveniently carried out at a tenperature

i n Many of dhegiatermediates dafiptdheréin tage dd@Tandothedecaraptoyidet] as a further

or ar._ anmbi ent. tenperature. The rim dpne derjvative
feange of i ipiaRa Tt PG Hvsomsauh bnEoE e, VXV and
XVIVAE hevHll Sompourdigscri bed hereinbefore in the formof the

free base or alternatively it nay be obtained in the
Biolpgicah Afsags salt with the acid of the fornula HL

wherei.n L has the ani ng defined. hereinbefore. \We

It The felleyy Brbs

n
PRASSEY GBt0% et IboriuE hagHeqts ghiheiempgpnds of the
presbft§nvedtibn BBP1396ndsk GG ors MstifhiBitSid i Qﬁ}oe?fkiﬁ‘e? gctixiaﬁ{)n of PI3 kinase
exanpl e, an organi c am ne base such as, tor exanple,
signglying gathevays, 2s firthlibitarglimeizro of tHel pioliferation of MDA-MB-468 human breast
4- di et hyl am nopyri dine, triethylam ne, norpholine, 20
adenqegretnRiast RBf phahhitass i dea elybe erowth onudedaice pf sprografts of
vl 5}@%}# : al kali or alkaline earth netal
mgal}/[go%te or %8?%@0 de, for exanpl e sodi um carbonate,
(a) pota¥fraBnsaidhsaye, cal cium carbonate, sodi um
hydr oxi de orafot assi um hydroxi de. W

phdhfrassey seabipheigeareamiobosydCray aznﬁimmaa iBiechemistry, 2003,
1 SHEH S B TRV el oS3 e BT vy

recofbaispt Cype I6I8K ieaRyaés sfahé lipid PI(4,5)P2.

DNA fragments encoding human PI3K catalytic and regulatory subunits were isolated
from cDNA libraries using standard molecular biology and PCR cloning techniques. The
selected DNA fragments were used to generate baculovirus expression vectors. In particular,
full length DNA of each of the p110c, p110f and p1108 Type Ia human PI3K p110 isoforms
(EMBL Accession Nos. HSU79143, S67334, Y10055 for p110c, p110f and p1108
respectively) were sub-cloned into a pDEST10 vector (Invitrogen Limited, Fountain drive,
Paisley, UK). The vector is a Gateway-adapted version of Fastbacl containing a 6-His epitope
tag. A truncated form of Type Ib human PI3K p110y isoform corresponding to amino acid

residues 144-1102 (EMBL Accession No. X8336A) and the full length human p85c:. regulatory
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25 pyrimdine derivative with a suitable acid using a
conventi onal procedure. WO 2006/ 005914

WOCH«@B2A05/ 002664 61 When a PCT/GB2005/002664
pharmaceuti cal | y- accept abl &2pro-drug of a pyrim dine
derivative of the Formula | is required, it may be

subwht EMBH AcsessipnaNe FISRIBKINY alerqaloe abuclenediato haathak e vector
[ vo cl eavabl e ester of a pyrimdine derivative

Comg?nhiglw% 1\%? rRifope tagralbeobyrsda il Ko gonsfructs arere eacergspssed with the p85o.
reg u'izﬁ shBﬁh@chﬁlo%ﬁﬁg%gﬂgss? 1 ihe IE gﬁf yysgeglgtg%'{lghngdard baculovirus

oXy group w ar rraceu

explahsI@hmbhrﬁQudsye){lﬂ@@éd pﬂ@te@nﬁs ‘&el@?ﬂﬁﬁ@ﬂl dsiff tHel¥is epTtoPY g bising
containing a hydroxy group with a
Stan%ﬁlpﬁﬁ@é%ﬂqnéwhnwiéécept abl e carboxylic acid. For

d er| V at | V%’%og@ip\é' J %%g %ﬁgggfédgwa?rhgg}i@ﬁq dp&am was isolated

fronex aDNIAElibraFyaaéig s@:!hd@fd @olé@ﬁlﬁpb'lﬁibg‘yfanﬁ PeRA6AME Fchniques. The
contai ni ng 'a carboxy group with a
resuli#rg ﬂ?i%émgn@at W?S sbedpnesbine apGHEX 4311 lﬁy:olzeaptesmnn véctar containing

« GBI e (A ot et i 5580 ) egeribea by
Gra}aé'tlcﬂl Aan%‘ﬁcﬂfBlbé]ﬁnhﬁhﬁ QO’@ﬂ i3akessdeid)nage bﬁﬁia%&f Grpl PH domain

novel these are provi déd as a further ure
was @me$snd end panifiedsingstandatdiechagyesc o rrp ounds of the

o1 SFYSPERPLIsoNye Pipatas  Brmhitas lultps mBRREE st @ised into
watetr Qs FRAFE & 4il€a Bl OF gE%faksgzﬁﬁcoﬁ%m%HEH{ &ﬁqu'i‘se(z ul) of each

present invention-as ase in ors;
compmmdtdlluuon viere pib¢eaddntofa Whik ofig Graiaéd 384-wéEl] WV&U&@%EV) white
pat hways, as inhibitors in vitro of the

polyg 1%?1? lp &}TSWG%BIW Bouned &Vay, Stomehguse.gploucestershire, UK Catalogue
No. Wgﬁ aA%QQJg@onch §el &@&J r&%m p{ihp %lhﬁx %6},_1\9%' %%gg

gr owt In n ceo Xxenogr a

DiC8-RI(@| NPLEubsirse Y40 uRh deﬂ)Sllgﬁthﬂcr Kifsay R%ad*ﬁﬁumme USA,
assay used Al phaScreen technology (Gay et al

Catalggue Nq eal), @oneTﬂrthypfhaMMP ; 43N a%Bdbﬂﬁ&)sghlgon [comprising
I t est t t
Tris SEUGHIA el ahmnp 10 Wi renatargemon )dlrgﬁihgh%ﬁm
1-prd ﬁe%u%ﬂoﬂat@ égﬁz@spé 04%&&1@@1 S%D’ﬁ‘ £p ) o? agnfglum Kehloride

IC a regulato S wer &

(10 mm]mwa@mtatedmt ambist esipeeatledo0z0 thinésecul ar  bi ol ogy
g PCR cl oni ng techniques. The selected DNA
grE tveellpdhat Preduged %%@W@ﬁl@n@wuﬁwdm teRpKEBERENZyme

SR TN e

producsedfaanmﬁmuﬁﬂvgﬁal %ﬁ@&héﬁﬁ Ry MBI ehzy PR 4234 created by adding
Y10055 for 10( X, pl 3 and pl106 respect ively)
Wortm@m@n $@ ul\’blcgﬁli@qchem q@cmwceebtdgc R(Ohd,\BctesmgeNottmgham UK,

Caralrigh? NES oS Rt Sty Somponn s Theb s bolbieay o o eitaed for
20 ménddssat @RbicAPRmperature.
Each reaction was stopped by the addition of 10 ul of a mixture of EDTA (100 mM),
bovine serum albumin (BSA, 0.045 %) and Tris-HCI pH7.6 buffer (40 mM).
Biotinylated-DiC8-PI(3,4,5)P3 (50 nM; Cell Signals Inc., Catalogue No. 107),
recombinant purified GST-Grpl PH protein (2.5 nM) and AlphaScreen Anti-GST donor and

acceptor beads (100 ng; Packard Bioscience Limited, Station Road, Pangbourne, Berkshire,
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tag. A truncated formof Type Ib human P13K pll Oy
i sof orm corresponding to amno acid residues 144-1102
wOBMBloo#aeessi on No. X8336A) and the full | engPOTiGBI805/002664
p85a regul atory WD 2006/ 005814 PCT/ GB2005/ 002664 62
subunit (EMBL Accession No. HSPI3KIN) were also
UK sCdtalogonid. 61G060RVia stcRoaided and tie assayrilaesweg left Gortdbsut 5 to

epi t ope The Type la_ pll0 constructs were
20 hogrseat é@gEFquﬁmieﬁé thegdrk. Thetsplians signalgprising from laser light
excitd oklg FREE AW irdgh lge[clﬁaﬁa&#h?(éc s'tjls’ns&}f@%&tm usi ng

stan acu OoVvI rus =~express expressed

pr xS, 41§)P®as €orpiediih flassien@t bHPI3K Hedipic PREsphoLy1af T PI(4,5)P2.
standard purification techniques. DNA correspondi ng
ThetCégTaﬁ%mb oanin ptein heg s assooiipdwitttAdphaSareto itihGad slonor beads

e nat A Biof Bhley P e thal % S805RA SPrARRAssRen
Stref)traaﬁﬁ{%&epﬁ@ﬁ)e%d@ The§thatiBAIR/- ﬁoﬂ@zeﬁ Pi(Bl4, 5P3c@hipetes with

expressi on vector contai HIHI% a GST epitope tag
biotj PR fmbmh@ totthe dealihmntellEsEeQn laghf) light excitation at

0535 5 B Sy i PR ST s
Acctf@ing?y [HTSK $8£ma ﬁ@h\myr tb ffdn%jPI(P |4r53P§ Bﬁd‘ﬂﬂfséjq&ﬁﬁm &ien with

Test corgounds Wer e “prepar e mVi st ock sol Utions
biotingilamddti(ahd)RA tesultsdn |anc@ced/angea1 EIB thegpresenegiof DPBK enzgime

ge of assa concentrations. Aliquots (2 1) of
lnhﬂélgocfhmg’&%ﬁ%ﬁrﬂﬁiﬁilscﬁe% f¥h were placed into a well of a
G @I3¥e bnAfde MRIVitidrofr ¥ @lvaiRest Eé@n éMHdt\?a RALEIMNGPE, value.

pI ate (GQG'ei ner Bi o-one, Brunel St onehouse,
p ¥ese phospho-Serd(R Al v“amgue NO 784075) A mxture

‘ chse ectedrec urlfled P13K .enzyne
;l’i neg)t]ppz qgnﬂtgég q)a@aqgls t Fbl@p}@%glpcgylatlon of
Senﬁé‘@?: 1n5¢kl&rh§ %seg@:ﬁ%mn%% x(pﬁé' tec l%g %9 ]Bfloscwnce

0l1), adenosine tri
lesm)ua plate feademplnat samge ﬂ'sredSe l‘:l(f).ﬂdlp IfdarGithte fféwﬁre{ éﬁnfdgbs déherated by
g ( 3- chol am dopr opyl ) di met hyl anmoni o] 20
laserl Cﬁ?‘b‘ﬁ nesul phonate (CHAPS; 0.04%, dithiothreitol
g oz bR R Ref it cyip M ¥ibinochem,
Teddington Vi ddddses, It}KaCatlanngNedHa"Bnlfm) wsutgﬁgl maintained at 37°C with

correspondlng to HHX|nun1enz¥ aCtIVIt were created
5% GQ2 UR thg copfiusrecyl T PR%dn ulbesse's eﬂslr%aglecsogrpw& medium

OV Brvhiby LRAGC 26613, ORTCAMOR &5 a%w%%f&?ié"r@%hf‘ H°
10%\4@&1 niacﬁnmmdf@eﬂm ca@éemrﬁ mem $lgﬁ?ﬁ[ B&folBlmﬁﬁéteUKeCa g
oad, Beeston, Nottingha Cat al o No. 6816 5)

No. FQ?s%Zéaad bfe k-glttanigahe Qngthh]@gée Nosa3p cQQébl ons wer e

|
2ol bl e (s wag ol Foan iR Bk P e Rectificy
(Innd¥akite Cell Afecktdlfgiéslde., BM DiedoO@ANEIS2e r%%@é&% WL using

0.045 % and Tris-HO pH7.6 uf f er
standard tissue culture methods and resuspended in media to give 1.7x10° cells per ml.

Aliquots (90 ul) were seeded into each of the inner 60 wells of a black Packard 96 well plate
(PerkinElmer, Boston, MA, USA; Catalogue No. 6005182) to give a density of ~15000 cells
per well. Aliquots (90 pl) of culture media were placed in the outer wells to prevent edge

effects. The cells were incubated overnight at 37°C with 5% CO, to allow them to adhere.
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30 Biotinylated-Di C8-PI(3,4,5)P3 (50 nM Cell Signals
Inc., Catalogue No. 107), reconbinant purified

wa3Toe@opd14 PH protein (2.5 nM and AlphaScreen RAQTIGBEBE/002664
donor and acceptor beads (6800 ng; Packard Bi osci ence
Limted, Station Road, Pangbourne, Berkshire, WO
20031 G058 e ¢S WebR 604D 026 Gekt caGRphitds Gad acabated Nﬁ 2 hours at 37°C

. 6%(20(&82% were added and the assaWM)I ates were le

withy esECQIBPOWgS WSt Rreparedahl LM sterk é@latlmsemDMSQeand serially

- r

dllugzgcalg tre T]FI%% r\xgﬁf’%'ggzﬂ% r%%%?g %vaeea 51‘3%&% coﬁ@eg]njaﬁgfs&hgf V%}E:

10-f8ldothe Qepaed ifinal testrgRtentdzliénk. 4A1RpuBE (16 plyYsiEach l:&nﬁédn'd dilution were
as a result of P13K nedi ated phosphorylati on of

placpqi {ma wplbgin tripligate) tegivechp fingheqitredicongandtations. tsatmingmum reponse

conifgy feh P epe Bl ?Cv{a,r?i? G0 epneidaion ok 100 BB 29q02
(Cal'b?ocﬁ&ﬁoﬂéé%{cﬁldlm @hta%@% 5 o ucegstAr ?a%h%y Eﬂ%éfaegg&ﬁte %ntrol wells

beads. The enynati cal
containeti 1‘7cbDMS(h}AiS£€tadd>f Rist &)ndpcﬁl)lﬂB Fbhowngridéutgtiom, thdﬂﬁonﬁhlts of the

domai n. tein. on | as i ght excitation at
plat%ﬂverp %ég@ gy] Heatmen w1théxclcé‘%ta8peqyé§ g(sq}pm@gn@ Poole,

| P13K
Dor%rt] % g%:t??g}ntg f/mf gf‘?ﬁ? %%{@gn%é@?é% s 5 quent
co rAlbﬁubSeqmnWsphatl(m atd wyshatepd wiekd &rﬂecﬁbt&&sfr@’:‘dﬂécan 08 well

ed, signal. In the presence of a P13K enzyne
plee gt asPiratiqhgiasd 10 FsRlach 18e lé@s\ﬁelu@en Va5 gpmeveshand the contents

of e s BiepHRbrbR g RRRRUAG LB, PR, FR G lromue

No. 1601001 5). aeraébnﬁéﬁts&fﬂﬂlélﬁliteﬁ Rere®édidd for 20 niffles GOMNRISmperature
to inhibit phosphorylation of Serine 473 in Akt as

wnha&psﬂélslg@rdm $inef axelimermeabplisation beffaivonsistyg ¢fAcmirtare of PBS and
e reader t hat can be used

5Vl Tog oot finddn ol a8 Feiesgno gonopat 66 biying sies

weréalﬁgﬁ%ega Ifk%gﬁ%t g%]ﬁ h@ﬁ‘n Q@Fﬁ t H%Eﬂt!%[a %f‘ﬁli gliquot (50 ul) of a blocking

bufféliexd;dsmlg’( of, 5%Wdeidd ekientmed fikilk CMIav €10 (ieglkkéred'ﬂ'ﬁelﬁ:ﬁ'k); \Weémier
routinely maintained at 37C with 5% CCO2 %‘8 oa

Beveragss) viaterd. 68170 ageizsure otﬁB%é@éa 0§%Péw¢¢n— Ehagyitdocking’ buffer

was r?%\'{eg gaﬂg qﬁéﬂali ey %@é’ o %Sﬁ]’i‘ Ar'ltl g}l ‘terrFl)ﬁaérgtlureQ/Witﬁjébbit anti

phospRétALit nwnvaoaahasodmmionng El g&rwen (RESigmigh® HilAR), Serts, UK.,
Dorset, UK, Catal ogue % and 1% L- gl utam ne
Catafagup Ny, 9234} ﬁ!abgacbbfm dﬂg@dﬁOSQﬁ)lel) loglgngdpuffene Calls wyre washed three

t he cells fro cult e flask usi
e i i o HER E1 B0PG s oo bbb eotihicre i fo
1 hold RAbideftentet EAE 1N . r
Ot | ssuelculet ure nﬁrﬂ%% and regé\épgﬁ%de%&* Atk rﬂ:fb?ﬁgé (§0 ul per well;
Molegiulee Ptobex @ Sitogen Bimited, Rhisley AUK(Catabg(® Bd. A 10808 that had been
h [ f bl ack
dllutp;§$%§8&n gg Y b'g?ffg{ tecgllsI \{)el}g rwaglged\%etlmgs \?mh% rmxture of PBS and

0.05% Tween-20. An aliquot of PBS (50 ul) was added to each well and the plates were

:!

sealed with black plate sealers and the fluorescence signal was detected and analysed.
Fluorescence dose response data obtained with each compound were analysed and the

degree of inhibition of Serine 473 in Akt was expressed as an ICsq value.



10

15

20

25

30

(Perki nEl mer, Boston, MA, USA; Catal ogue No. 6005182)

to give a density of -15000 cells 30 per well.
waloapwosa4 (90 |) of culture nmedia were placed PATHAB2005/002664

outer wells to prevent edges effects. The cells were

i ncubat ed overnight at 37Cwith 5% CQ2 to all ow t hem

to adhere. WD 2006/ 005914 PCT/ GB2005/ 002664 64 On day

2, the cells were treated with test conpounds and

©

?‘E‘let%ﬁhir{éé mé abﬁit&z lé? ?éét @o?nﬁ&ﬁlﬁ’s f&i@lhmﬁdawr@mefhuon as
ITE ia Ive a range of concentrations that were

assessed@suﬂg)CdllmlhE:s retpyscandedhinokigyt ésb%mfﬂéﬂémmnéoreast

acenoc A SRS UHE PROmS S, O W32 5} e
maintaih &84 de éhlfeﬁ@ﬁ%ﬂfl& EAIQSay 6@ HrdHhibesm r eponse

contro eac e contained wells having a final
Barthe ptaliditraton zm‘sayl, @i ddlls Y&ed 08 ackeddtdm dmhpre%&mmg

a8 B DR PR R ASE B  ensiy o

00 SPRRELON, 98D E Ry SORLSTE e oo o

sterile HBY. MPcdeily dersmlubdiatiotethighbat 3760 lnéth 5% by meﬂlpwUKem to adhere.
Cat al ogue No. F1635% at_ambi ent tenperature for
Rawsay 2athe cellwargdestedaxith fest samponds %ﬂs %haé?fkf%éﬁ dours at

o 0 I

57°C w35 O8O S5 R BT 1B el DS

serially di0ed @6l rjnded héthgeowennsdia e givb% r@ﬁ@tcﬁf&e%bﬁc@tﬁsﬁmﬂ Aliquots
wi t h phosphate-buffered saline (PBS, 50 Al; Gb

(50 pl) ckeash egueovsst dibtonorers placehin zwak ard thegells W@rqomav@éed for

2o 35 W Bl o s LTl BB oot

Dﬂfdcz@ﬂ BRI$1abbiling r&gedt qyxg&hw r(%tﬂf) 1R8% . 389D 859 abPinal dilution of
Tween- 20. The perneabi | i sati on’ uffer was renoved

1:1000 wiasl ad@-dmﬁ@hﬂ ¢e|lls weireitticnbated fasS honesy @& 3376 c Bbg mpgium was removed
at ment f our, at anbi ent t ure of
and the 5ETefacech 61T e BReGbEieRRIRGm b BF OEbETeR ofdmokyad
glacial eh@ deid odgaRehaRbl, 59 ol é%’iﬁl’&!wc 6Ei8ahg 565 Gty RES0 Eﬁéﬁllft):s at
em er ~ Beverages, GB] in a mxture of PBS
amblenﬁlf&d*xp@raﬁﬁ% The e¢lisAA cadthwell blepcwhshgd twickfveth PBS (30 pl).
renoved and the cells were incubated for 1 hour at

Aqueous hylesblorie gidr(3Mr 80 whx was 2684 fo eash wellp HAsEipsrA9-mjputes at ambient

r473 bod | | .
emperdFE B R et Ll e P1 erB gy Bagis tRe: unhsiema
Catalogh@@fo bﬁdo%&%h b8t S shch IO Affer 10/ :RRIGtRG aRbichefemperature, the

were washed three tinmes in a mxture of PBS and
wells Were()@a&h&’d\emn Z@th%sequent ly, cel I s were incubated for
nt.te ratur exaflu
Bal2icatPouain S o rBEn o eaipaeh £ B atictt Bamperatore with
- b MG Rgdnh 4ys;Radtslo NU*MDszoo that
mouse@tgfd%%gﬁégwﬁ (308¥t %hat h d ég]gelﬁ dilute e1 500 in ) tha
was dilutbd ¢ cidiin @B Staohiadning C& BS Avendd. 06 Aectes-20i fadownd hn@ody was

e e R e s
treated ?0?61 h%%r W &nhb 1l[xta[&l[§xgggaafr§ W?t‘f'xaﬁ}?&r gigamfl aﬁch@.Og %u%@&gﬁ]ﬁﬁfer
st gnal  was detec ysed.

and anal
containing a 1:1000 dilution of Alexa fluor 488—labelled goat anti-mouse IgG. For

visualisation of the cell nucleus, a 1:1000 dilution of Hoechst stain (Molecular Probes,

Catalogue No. H3570) was added. Each plate was washed in turn with PBS. Subsequently,
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Fl uorescence dose response data obtained with each
conpound were anal ysed and the 30 degree of
wonmhiclosdten of Serine 473 in Akt was expr essedPas/GB005/002664

| C50 val ue. WD 2006/ 005914 a@CT/ GB2005/ 002664 65 ()
In Vitro MDA- MB-468 human breast adenocarci noma

PBSR100 iuf)ewax ddded Ascael whlll hdabs pited elept analygsd tikigg altiellotics array scan
of test conpounds to inhibit cell proliferation as

to agsessdqtaberll Bybereaf nembesolBrdbreHecelhnol ogy. A

NS e 52 s P81 A G na e
degréBioNinhitigeh aSMIBS MBS cbll gRiveth AeHs @Rbrefeday af 105, value.

herei nbefore. For the proliferation assay, the cells
(d) wede Vike ME e B-468hXenegns wih ASSEYK usi ng  Accut ase

we Vi 511G

d_ i he .| 60 | s. of .a bl P
o6 Tt ST Rans e g B pompis 3 ihiifing eiyin g NBATMB 468
humhf Bredkt élfen@@h?@%l&hﬁ cAllsBMWn B8 d indnod 1R afiyhE ndR! hike (Alderley Park

cont ai ned 100 of st%rl |le PBS. The célls were
nu/nurstratnat dctotal of abhayin 6 xak0” MAWIB4EGD6aliSin tratrigel Recktomickinson

0 On.d 2, th R t ted with
Catg) G NG D e it B oy g ot T of cadfdeqfmpnse and the
resuRt At EeRours@8d alfRNRIAH RESw Y& Dol ﬁp(?e[ylg.d TamotPsiZMsth&slred

solutions in DVSO and serially diflfuted as required
twicaimdeklynpingrattggisande hewetical valuge istaltelsted. Animals are selected to

concent Lat' ons. Ali uotsf 50.1) of each conPound
Provif GATIIGh AN TR SRS P 4PURRIAFY caHa Aees s volume. Test
1 i KO0 .
compOEHARE i 048 el 5%l 080 Bl o
orallyancd daiBy fhialpatied bf atput 2&deyst ThSiedfivet orGanmuo grosviiNis assessed.

B9285) at a final dilution of 1:1000 was_  added_and )
th é*ltb@vg% theerharmagolnsagab groperiies of igreempoundset the,Bormula I vary with

B 0%, RN S0 50AFPbAr BSOS RS Forma .
maydiehizRwinstaited atghe folRiwine edricenteatiogs 0P 08%ee ihaeodr, m&%of the above tests

| acial acetic acid and 5% water) for 30 m nutes at
(a), ceard (Brmperature. The cells in each well were

Wi . . . | ori
i A R A
m nutes at ambi 60 uM;enperature, the cells were washed

twice with PBS. Hydrogen peroxide (3% 50 |; Signms,
Catlgpidflie No JCyH0 0w ranges fergremples Odac MMl | . After 10

m .at anpi ent, t er.ature, .t Id.s were washed
aggi%%te@'fh PBS3? 1%&%%%%8%63‘1&5{9}60?%%& ected by
I nquba@d:on f aktivit)iduhe AihgdToi @Rmpl&MPRIRhEKE/dyt h 25

mouse anti-BrdU anti body (50 1; | tag, Burlingane,
CAln pglergdamanygitbe RetticnBeo@ayounds of t riitlad tpeevideddigereinafter as

i i Ni 0 0 -
el T Bt e A DAL G230 o e sone
testsVlaP YBY, (Oahi o) .of i ncorporated BrdU, the cells were
t(lra};gtgjeg@for@ hour at anbient tenperature with PBS (50
| ) TastdaB- 05%ICweersug 01 Hg Type IadomaaiPi3Kdn the Targe0fr example,
di l ution of %\Ile_x;zo LM.;or 488-1 abel | ed goat anti-nouse

I gG For
Test (b):- ICs in the range, for example, 0.1 - 20 pM;
Test (c):- ICsp in the range, for example, 0.1 - 20 uM;

Test (d):- activity in the range, for example, 1-200 mg/kg/day.
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30 visualisation of the cell nucleus, a 1:1000
di lution of Hoechst stain (Ml ecular Probes,
wQ@abwloospae No. H3570) was added. Each pl at e waBCwaE2e1$/002664
in turn wth PBS. Subsequem’ly, WO 2006/ 005914
PCT/ GB2005/ 002664 66 PBS (100 |) was added to each

we[Hor examplbethp patimidinecenpovat] isetbsed ivithireELahplo #{3) Possesses
cel | unmber and nunber of

t ot a
wot e TG P RedEeers ad s Eirects hoe Piak s Amerontaicly 1 2y

e LIRS o 6 LD, 498 MRS 0 i v -

Testxp I€ssecsuapl v, TERNahahas PISK 0f hpproxidiarely VRANB- 468
Xenograft G owth Assay This test neasures the ability
TeSth) é%m%‘ @HH@XtrBatPh{rﬁ biM: e TgstdGh HCofof Rpproxmatdg 10 uM; and

ne Y A S0OB L AT ARl s 8o Fk Ry
Testt(@); Iﬂjsooi%rsab pUL0BTypelll GuAPISK 46 3p[ﬁ6k1hﬁ1tél§‘ 1/o8iNt Sed
Beckton Di cki nson Catal ogue No. 40234) are injected

Tests(bb dGs00h approrimatalyd -§ WM ed Test|(e)a KCofof epprhxinesely fpdde

ang; t urs.are owed to

bt i BB ATH IR Bl il bty ef bt 1 or a
pharn&bélglcﬁﬂjf-htdéggaﬁlea@ﬁ tHeréé’feﬁH @finedhe@HbdfBRe isSadministered at the dosage

cal cul at ed imals are selected to provi de contr ol

rang%@meeéélﬁmﬁﬁegroups of apprOX| mat el y equal average
s..ar par e

ba e frei s sk ST 8K eh G Euoht S el Eprmageutica
comﬁ@itﬁfh wﬁfcﬁ'cbﬁlpﬁﬁé‘sea $ainhidink Aeri PatRRI df ¥k PEmRRLH bor gg

days. The effect on tumour growth is assessed.

pharmacesigghy-a¢eepiahlersaticol atg mapromrmg)ﬁnereoé,sas mibfmd:tbherelnbefore in
with  structural

assoglﬁtgﬁg E@ p%ggghe Fo lghlilca H‘:‘R‘f PI{/‘FWerpossessed by
COTRO R Bosfiorst tlfé’i'h%ﬁtﬁ‘m may 5% 8rH S fRLEE u"é’é for example
J or 157 €

the follow ng concentration oses I n one or

as tabletst lnzengeovtmard essoft capales, (alp)eou@ o ody suspehsions J@atilsiony, dispersible
C50 versus 10a Type. l.a humap P13K in the range, for

pPowders grgranules, § Pi or elf; ST tpggclaf {195)(far example;a crgams, ointments, gels,

or a @&Qseor cflgrsoﬁfﬁ%ﬂpblesusﬁen]slogsﬁ @ox?ghgwg&%ﬂont(ﬁ‘}) 18;1a15t%10(fbpexample as a

he rangé, for exanple
finelp diviidadt povider bhe liqeidgerosd ) foeadmipliseratidn B thsatflioh Qﬁ)}‘ example as a

fnel PO 5P R Pia) P isation (oo BRERIp NS Stpui sauous or oily
solutf! foY idtavaiodsN&ib E\?Lja}leg)\g\kfgﬂtr%&%&{eg @Ilh?%fiusczﬂa? 9§§§g l?g?s a

one or nore of t .
supposifbep for(redtal-dosing}) ver sus pllO0a Type |la human PI 3K in

the range, for exanple, 0.1-20 AM Test (b):- 1C50 in

t hEhg %g@]@snfqyls ok Mye@ﬁog may_bextptaipgd by conventlonal procedures using

conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral administration
to humans will generally contain, for example, from 1 mg to 1 g of active agent (more suitably

from 1 to 250 mg, for example from 1 to 100 mg) compounded with an appropriate and



10

15

20

25

30

30 Test (c):- IC50 in the range, for exanple, 0.1 - 20
AM Test (d):- activity in the range, for exanple,
wa-200004 kg/ day. WO 2006/ 005914 PCT/ GB2005/ 00 P66A4B2605/002664
For exanpl e, the pyrimdi ne8conpound di scl osed within
Exanpl e 4(3) possesses activity in Test (a) wth an
conVénpdht ugoahtsoflek ¢ipeeniyWhich nayWaBNfréih Koo 5 ook ipdredny by weight
1 AM the pyrimdine compound di scl osed within
of thdatabrempesIN.possesses the fol l owing activity :- Test

(a S !5%5?2({%1?6; 5%% f@%%}?%gér&ﬁ) gotr lp?%);ﬂwﬁ?;ﬁg gl!ug)gse%fof a compound of the

ForRBRIGxlITRbeAYy Par a@éﬂrdiﬁ% &b the shtuk€ind deCbftydf the disease state, the age
approximately 100 AM an the pyrimdine conpound
aci;mg

and dexs of the ediinyal oh patieak amdbihe r@(ta 8f tératier, acherdingl th giglldkgown
. ac%ﬁikvi }ny Test (a), I1C50 versus pl 10a Type | a human
pringiplgs ofpediciie i rmtely 1.0 AM and Test (b), IC50 of
ap Rk AxingBicBInpotn@of e FARAUIA ¢ $6r théchpeutief? pRbphylactic purposes it will
approxi ately 5 AM No untoward toxicol ogi cal effects
genamky bx pduoindstered em that e dafhodosd inthe Fangeufar ekample, & mglkg to

100 %nﬁc u%%léﬂé ilg\{éﬁa}fc e 'p él?éql, ]g aesoglllirtefltﬁlgglgrg(gegléi@%gsr g[ﬁg@ge%a , lower doses
wiugﬁfahﬁﬁﬁsﬂaferd%mf& ent@aLRufl 9 8mbRyed thidesr a%{g@fé, f&fintravenous

e Invention there is provided a“pharnaceutic
admimisgpaifont & dosewhitiedrangeyior exampie, pymg/kg th Aemgdeg baallyiweaghs fwill
th ormul .1, or a har maceuti cal | y-acceptabl e sal t
cengrally b Bscsr Sypeit.dor mRRiony BBFHeR AkFe i YErgits, for example,
L B e A B O RO Broferrd,
partivajarlydn itablet fomn.nTgpicdlhh brit Hovage famswsidl dofitain sbomirpd eng to 0.5 gof a
as tablets, |ozenges, hard or soft capsul es, aqueous
comppupy] phthis japarionons, enul si ons, dispersible powders
or {1}8& Gbove> i i Rrov tthgﬂ PI?Kre%%éIPésoéontt%tg % tuﬁﬁ)%riég&rsis by one or
exanpl'e as creéans, ol ntnmenfs, gels, or aqueous O
mor@iof YheSeffeutsiof Mgedting pe¢lENition 8] canter andMbiheticslls, aidditingngiogenic
i nhal ation (for exanple as a 20 finely divided powder
evergp apd Mmegiatiag g@rrgg‘@lpty,, mijgartionpad Anesiveness of pancer cells. We have found
insufflation.(fer . inel Ly . .
that S an S b s RSt Penlcprtvest EMGBRAREE desivie

whiéHt R4 beieREURUbSaiAEd 1) Wity ofSighibiticdrbffone ot Rior@yeihe Glass 1 PI3K
subcut aneous, i ntraﬁerl toneal or intranuscul ar dosing

enzymescisuch asshipéass foP K awzymeransiorde Chgy 1b FIRK enzyme) that are

mvgRhaes an Brebefor SSTLDEE Bko G fEhRHIRR M survival of tumour
cellPRRT thB EflakivERMss BNE hidrafdhPabiME! Jf nkdMRising fuffouatbdlls.
Thus, conpositions intended for oral use naﬁgcontaln,

f orAaseedingly, the deti ttivapeldhe present inngntiemerstadvialvg,as anti-tumour agents,

. flavourin nd/or.. preservative.agents. .The.anmount of .

in paggElpias sideBole it T Pe PRAITEYEH SHPTYRL RS diegitnation and

invaR/eh®ds 9P hfantiRalidR QHLE Celds I8ADISY & iHRDAUS SrAhMoW sfowth and survival
necessarily vary dependi ng upon the host treated and

and tdh8itipact inctabtatic fuwriue gofwthd Rarticglarlys the pyrifadine derivatives of the

presgéﬁpnﬁlrlgl’top%ﬁfz 81{1\52{1!168‘}18' a%%—;l)rglgf%pa%%g aIu? gmt?-gna%/lasive agents in the containment

and/or treatment of solid tumour disease. Particularly, the compounds of the present invention

are expected to be useful in the prevention or treatment of those tumours which are sensitive to

inhibition of one or more of the multiple PI3K enzymes such as the Class Ia PI3K enzymes and

the Class Ib PI3K enzyme that are involved in the signal transduction steps which lead to the
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to humans will generally contain, for exanple, froml
nmg to 1 g of active agent (nore suitably from1 to
wasmerngsotior exanple from1 to 100 ng) conpoun#ewGE2005/002664
an appropriate and WO 2006/6905914 PCT/ GB2005/ 002664
68 conveni ent anount of excipients which may vary from
prolifesatien anq yiruiyal af tooperelle and the migraybiy abilfty bheinveditdness of
asi.ti e.si,ze of the dose for therapeutic or
meta%?%%ﬁ t‘é*é’?ﬁ%celfér gﬁgﬁg . U cameewfm dhepregaps inveniiopara expected to be
useftli ih lthdygrevsraoh or VidhivneAE SO AL 3 ;
. ..severity of the disease st aﬂ{%@?ﬁi\b@é@%&éﬁ%}@%g&nggmpartby
inhikitien ehP | engymps suchras then@lassia RIBKtebzprhesuhidl thé EldsatH PRK enzyme,
i.e. tRSES ru%urﬁg to \LI\?E| I%Frnovvn principles of medicine. In
& ST NG A EO MBS RS Yt topmedyes ARIPK: enzymae inhifatoayp effiedt én @marm-blooded
animBl PiegEl € uch tRIAERGRES 1t W Il generally be
adm ni stered so th_at a daily dose in the range, for
exasplaied hereigfidfore; inhibMorsaf/FBK agymuedhalild BeSof tREBIURE value for
treat%' vteog i r%qp%r ed in _divided doses. In general, [|ower
gty tog gx » Gacer it kreast <ol arpeinma lypg (imatuditg snrabiuted lung
cancérSnSHBh ALY 8] 1uli for i nt ravenous
admi ni strati éln,glégmc gg%d %ﬁ%éﬁygﬁﬁr&aﬂf%ﬁ NG POt and of cancer of
the bitg kg, bane2Bladgirkigoaiady neeki, ghineyi lver, sagieih@binal RsulSaophagus,
Simlarly, for adm nistration by inhalation, a dose i
OVarY RANGIEHTg RA VA IBFCS Knipieuterus, Gegyik gnd yubys, angl dédeutkmelyias [including
acuteBinG RS ctid 1blkaREy : m ni,stration i s however _
\g?ﬂél erred, aglg]#étj v fgﬁghﬁoﬁgctlgﬁlggenfow UkWééW]’ multiple
myeloma endibsaghenfasr ns Wi || contain about 10 ng to 0.5 g of
a ,15 ﬁonFound of this invention. As stated above, it
i G0 %furﬂifgi’épéﬁﬁ hesingemionithere és provided a pyrimidine derivative
£ thel PEFRIYA | ] of the effects of ]
of the TR DB Ph BB oo PRF Bl sl prap-Gu Mgreof, as definea

hereinteforafomge as ginggiitent BVERLe-BRSIRMiRR] ABntD San.
nmotility, mgration and invasiveness of cancer cells.

wegsardng rtheiagpeat 196 theyinvenitidi thexbeis proaidedaspydimitie derivative
tr [ On_possess potent anti-tunour activity
of the g, b Bt RS TE5oabE S cioh e Qo thereof, s defined
hereiribefor® fdri ke irih vRfioNTBYf & AHti- i n 1 ani
(such as the 8(?’2?; la P13K elnélgﬁgeg‘tg‘%éﬁlf %rc Plﬂ’%gv ﬁg]aé% gﬁ%j animal
such g31830.enzyne) that are involved in the signal

et RN R NI AR

sSurvi va
_survi var of tl s 5
ol ! The mar v el kb sotvai or

RS b o s £k .
aml'm? 3?1\%/?3%‘?“? lrhrglf’icf’?fta&?,mem %rédZ?ﬁ tFeafmes ofselid umaus disersess of
nAsE&EHinan AFNGRY; i ' i bition.of tupour. ...
rowt h ngngl SUrvi v gll%d gfntt‘@?{g) e%#’ gllnétrlg %rp r8YldFr€F1§§IP%P{T%pynm‘hne

derivativgrplithe gloowula I, ¢2enr hacuhaeutiyallytdeeegytsle BaleisBR ate or pro-drue thereof
I nvention are of value as ’

derjvatives of the present ion
as deﬁ&ﬁiﬁ k‘ﬁ’rﬁPh?FfoF%fOétﬂ?%@O%MOaﬁf B0 ppi-R5oliferatiyeeffect ima tiamm-blooded
animaCRohat pgnt and/or treatnment of solid tunmour disease.

Particularly, the conpounds of the present invention

According to a further feature of this aspect of the invention there is provided the use of
a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or
pro-drug thereof, as defined hereinbefore in the manufacture of a medicament for use in the

production of an anti-proliferative effect in a warm-blooded animal such as man.
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30 are expected to be useful in the prevention or
treatnment of those tunmours which are sensitive to
wonmiclosdtien of one or nore of the nultiple PlL3KCEIGBRZOGH02664
such as the Cass |la P13K eizynes and the Class Ib
Pl 3K enzyne that are involved in the signal
t r sduding m Sirthpsfeature bf thisadpdod of the iIMBNAGH GlcddBPdvided the use of
PCT/ GB20Q5/ 002664 _69 proliferation and survival of
a PYUgHERE dg)éyqtgleég the; lﬁ@uwgzg}, 85 6p9arg}31pq:qqc§llmgpeptable salt, solvate or pro-
. . . tasi S] . _
crug HERDE 48 RE oY erei B AR AR oo S BOrE e warm-
blodaled ahigedl slich a3 thireasnean@inink S¥iveodgeht i ahddttaifieht@efor treatment of
.tumours_which are nediated alone or in part by
solid HEpeyrdissaseof P13K enzymes such as the Class |a P13K
enz . t 13K e v j..e. the .
corSARR e 4 S B & BRI EL LR imoling el S provided amethod
for proBiiding & MntEpictiCérative cFfsBing WhiRERbde@MifRl, shéh £685h, ¢f need of
such treatnment. As stated hereinbefore, inhibitors of
suclrtreameni Wil cempiised agminstering fossaid animalal eféective amount of a

1reat nent .of Ql €xa e ancer aof the breast
o} BETe po S e rE bt SRR B Fosmy SPE fgplvare or
pro-GRiF-thébt, af @dfincdheeigRAGE! and bronchi oal veol ar

cancer) and prostate, and of cancer of 10 the bile

dudiccotsingto Hiugberdieatureeefdhisnspastolthe kivéntign therevieprovided a method
for RRicirY BLEREIN iyt bRGR By aBRET it B dineDECY s tamonr
diseiﬁsl:g\ LI{LI )%%ﬁiﬂﬁl@&e{cﬂ dhgrhid lhﬂﬂ as et f AeXARP S t%el\a}lﬁxﬁ’rhml?compﬁses

(ALL) and chroni c nyel ogenous | eukaem a ( ,
admpnistering ® said/asioakanceitecliyerphomtof aAydoidine detiative of the Formula I,

furth t of .the i ' th ' i.d
o SRS ke 5 YS0E L b AP eibetore.
ph I - . . - g
PR oL kNSRRI by LA Ry
derivagive of trerfforinnlael, waa phivhmosieidaliyracoaptablechlt asplvapor pro-drug thereof,

cording to a further aspect of the invention, there
as dﬁﬁgﬂeﬁ‘rhamﬂg@&ora i {hemangfacturg Of P eCicEenIOr {ffeingth RigVentjon or

js - I I or
L R s b T
t héAcpomdihgctbiadnrthér fasugendfithis agect efftht inven®dd dete ik Provided a method

war m bl poded ani mal . 20 such as man. According to a
for the, preyeRtionsipatnest of salid tymeurdisense iha warmdleqdsd apimal.such as
[ ' L: 4 ' q f F | .
man 604108 QT OB BEL I Bl LG TREY v
amopfitofdrpygintitiee defivatbe of élid Fethulel, 6t AbkfraacerdtiRhllys€epfabR salt,
war m bl poded ani mal such as man as an anti-invasive

solvalg & Pra-rugierenesdatien hetsidetsre. r eat ment of sol i d
[ PR —

of theYHorMIIINGr a SiRiin¥@utivalyicctieblEQAIMsbBate, or@ro-Arug thereof, as defined
pharmaceutical | y-acceptabl e salt, solvate or pro-drug
herejnfhefosfor usei the prayertidneerdiaaadng oé those tuniirpwbwhard semsitive to

inhi@ﬁf)ﬁgf %&%ﬁg@e%ﬁgﬁgé e Celaflsfs % Eanzlynmezé1 arvl\@lé)mh%l&gsdse[g PI3K enzyme)

that are involved in the signal transduction steps which lead to the proliferation, survival,

invasiveness and migratory ability of tumour cells.
According to a further feature of this aspect of the invention there is provided the use of

a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or pro-
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According to a further feature of this aspect of the
invention there is provided the use of 30 a
woyoierooshitme derivative of the Forrmula |, or a PCT/GB2005/002664
pharmaceuti cal | y-accept abl ¢@1salt, solvate or pro-drug
thereof, as defined hereinbefore in the manufacture of
drug theeshf cariefihed Iereinbefotanintthemamifactues dfanmedicanent for use in the
anti-proliferatjve effect in a warm bl ooded ani

) I ani mal
pre\eiHAn Q5 treaiment Qb thergdpmoss 1whigiore SEpIH1s) to dpigbision pf PISK enzymes
i j he, . .

(such B fbayhti S hEEHHE o P e FrBFRGE e Bivgih i the signa
trangductivastepe waichtiégl toahéplodifdratid, s@vival, invasiveness and migratory ability

pharmaceutical |l y-acceptabl e salt, solvate or pro- drug
of tymawrslls. as defined hereinbefore in the manufacture of

a [ t e in warm . hleoded ani nal such .as

e RO fobsh RSl o PRcr Bt iR EsaR M £ 156413 2 method
for the prdentibreadt ttdatthefof $hase mhrHodry Wdith Aé SQRARe 6\ GHMbiHbR6f PI3K

to a further feature of this aspect of the invention
enzyihes @u¢hsasgheGlage th enzirmes aatl/of the Glase duBI3genmyme) that are involved in

nti,.-proliferative, effect. i,n a warm bl ooded, ani nal ,
the G0 B0 piSh kb Enhaid ool Bihes YL Fasivetss and
mi gfd@(b‘f@fabﬁﬁi ofifiolt 8418 Whigh tOmpAL aaMimBkriA el EAlilPan effective
amount of a %r.l m_dl ne derivative of the Fornula I,
amogpt of ppaimidinsderivativeyofdbe Epmads § os alpharnsasewtitallyaicceplable salt,

o-drug thereof, gs.define erei nbefore. According
SOIV?‘ A K ,ﬁerpgtg%ﬁeeﬁrgﬁ }ieFﬁngbeg%rﬁect of the invention
t Nt @ obdindloustBg: ApERIRE infGHtioRRGY & R8vi imidine derivat
anti - ionvags){ove ef f ecP btﬁ?%én(éég{rﬁltogitﬁé;ngﬁﬁgﬂg?%?pynmldme derivative
of therlatmbanl, ood peasiniadeuticalbyraccegiableasalt, solvate owprordrig thdef, as defined
ani nal ,. such as n, |i eed of, such treat t which
heregfpte Seraise SRiproNIcLRE:p PRIS Perymt iniaHpmaeaH(uat a5t C1pes Ta PI3K

enZﬁHPHf‘@aQJIbq)IﬁKreh?gﬁ{; ﬂﬁﬁgﬁﬁ%tggﬁtye of the Formula I, 15

or a pharnmaceut| y-acce e salt thereof, solvate
or Aucordingig,a fastherefeatoedofithisespdeebthe inveAtiowthdtenig pidvided the use of
further, aspect of the invention there is provided the
a pygEdige deriyive qf eheréormdar ), 9Bt phasmaseutivell=aicqpiahlelsaltgolvate or pro-
i Cadd v . . - dr -
i PRELTE S L A5 A Sl VAR S By 54 proviain

a PI8K eazymelinhibiwng effeat (usk as B Cldze IPPBRedzyoe 08 ICl4ss #8 PIBKDEnzyme
.. .of solid tunmour disease in a warm bl ooded ani mal such
inhibigorygffectho According to a further feature of this

2Pl ISR Gy Y S et

reat nen

providiag a3 K enaynveinhibiopperestt etirad a CHds h PISK éfme iof Class Ib PI3K
need of such treatnment which conprises admnistering
enzyge Whihitogneifagt) valkcl peraprises adminigioring o effechye pmotntraf a pyrimidine

. ' | la l.
ceiip R Bl 5 EBRIMa B ket ot obpgeprarig oot
as déhexderfeintesordef i ned herei nbefore. 25 According to a

further aspect of the invention there is provided a
py Asritai¢dhlecreiabefore, pereain odmpoimdsof thelpaesent ipvengion, possess

sob P IE Pt o5 oy T FuR e eR g6 Yo Besipe Bhechis B P
enzyPRENBhInONEGE rddeBdk BB inOkinkd0 YEARYEB ST tHIsFIR 18 Re or Src

sensitive to
non-receptor tyrosine kinase enzymes. Such compounds possess sufficient potency against

Class Ia PI3K enzymes that they may be used in an amount sufficient to inhibit Class Ia PI3K

enzymes whilst demonstrating little activity against the Class Ib PI3K enzyme or against
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i nhibition of P13K enzynes (such as the Class la
enzynes and/or the Cass | b P13K enzyne) that are
wonvwloesxd4i n t he signal transduction steps whi eaTiGB2005/002664
to the proliferation, survi®al, 30 invasiveness and
mgratory ability of tunmour cells. According to a
EGF tecepter tyfesirtelidirasof VEGFeceppmayrosihe kitasé avmomon+edapasr@yrosine
iS provi d%d the use of a E)yri m di ne derivative_ of the

kingse pRaymes) Sugh copptadiratedilerialbey st & thgictectiye nhibition of
Clag U 5 A 0RR RS PR PR o cxampie

Clagsda BI3C enryeneadriven madowanent for use in the prevention
or treatnment of those tunours which are sensitive to
i nH\sPEqRtoghispsnaet ahthy pvention there iProvidedm pyimidine derivative of

. | h .
o BOFHTEE PR T AT Wl ot
herclinbetdie faruak iif Flfo&td'iﬁg’la selettive \Qhss Th PI3ES VARSI BhiBA6ry effect.
y

mgratory abilit 5 of tunour cells. According to a
f uryaserdingtera fugtherrfeathresofdbis @apecopf tha énvientiemthermis phesided the use of

1-S.: L QW . t hod th revention or treatjen
» b RhR YA FinE o Befionlat of CERERE R i Rhp bR Bivate or pro-
drugth8itof, @B Ay Hebdifbbfar® ih B HhiRiFacthid f AZNMGnRE R st Reproviding
Class | b PI3K enzyne) that are involved in the signal

a selegtiyps@lass Jadl3K eepanevhititoreeffect.o t he proliferation,

suryvival . invasivenes d.10 migratory. ability. of

Cufspidig e GRPnE R of fedvenlia ey s A RProYEd fgpethod for
pro%(?ih?ﬁ'sel@&i@f(ﬁﬁ@stlth BB inﬁfbit%rfé‘t?éc’fﬂvﬂidﬁ%oﬁ??ksﬁ’sz&dn’{iﬁistering an

. e Fornmula |, or a pharmaceut’cally-accep
effegtivletamounbblapwimidinsrdsrigating ofithe Eofmula§, ol efphmeahceutically-acceptable

heyej nbefore. According.tq.a further aspect of the
Salt’isﬂ()@{?tqré’ﬁo'fiﬂ@rtger?%{ s @%Wa&ﬂ%?ﬂﬂ&?&?fm di ne derivative
of ByNe SEREHM @labs TaPT3R RAARRIROMH .
saIB:y,h s?ol vat e grs Sr 0- dreugﬁ{lher eowgﬂgé%’effgﬁ%g{ ﬁ?gﬁle pyrimidine
derivegives obthe dloemiiled aresmorerpopamd ugainst §lass Py BEKeerzzymes than against other
. inhibitory effect %CMS a Cass |la P13K enzyne or
kinagg ereymep; IRARIGHary TRING HHNE FOHPUNds Pecqrding @ theilyaigop gre more
teft ! -
potefl g Elas B reirats i BBRAT bR 1 UER doBvor o nom
receptior tyhesifeokinsdes ol serine/tiarepiiac kinassst iFoakiample a egib@blesClass Ta PI3K
salt, solvate or pro- drug thereof, as defined

. Pl O: ) .
enzypes-ighibiger arcerding torfhe iYRRMGILS 3f lag> HmpRRPeniant. preferably at least

10 658 i B, RO ThPI 1 i A Y a1 P
enzyens Yo againdi dthérddyased.f ect). According to a further
aspect of the invention there is also provided a

met¥eRFdimsrto adpihsr deaigre of tearvenioprieerp igpayided ¢ patimédine derivative

. [ b RP13K .
or ok HEES & HBEDCLCASHCERRAE o, SRR3R B ot

heresford i @¢ MGhé ReieBCAH 4B HP ¥ bredst, RoR¥tEdtith diuAg (iA8luding small
derivative of the Formula I, or a
cell lyna earces monemallee dengraapgrand ranchipglvealae cancer rand grastpte.

t h%:gc%ﬁing 83 fl(ljl%flelr rf‘éeanurg Bk i’ ekl)s%fegtro%'the invention there is provided a
pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or
pro-drug thereof, as defined hereinbefore for use in the treatment of cancer of the bile duct,

bone, bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus, ovary,
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As stated hereinbefore, certain conmpounds of the
present invention, possess substantially better
woabmrmoyiagai nst C ass | a P13K enzynes than agaCn&B200302664
Cass | b PI3K enzynme or adai nst EGF receptor tyrosine
ki nase, VEGF receptor tyrosine kinase or Src 30
pangroas, skitelgstos, thyroids itemiskeareisendvaivapsnd Guelkaemigsinetialing ALL and

ssess, sufficien ot ency against Class |la P13K
CM@ﬁi’ez‘ﬁﬁBleﬂﬂ%ﬁlO%@ﬁ ]r}‘gﬁ’thﬂ@aésed in an anount sufficient
L0 Ad2Btdph s Lakyi
0 A 1 Rl &S MRS W TR0 08 e e o
a pysigading detDRE O BRI ACH SPRANRLANRAM - accéptableRsalt, solvate or pro-

receptor tyrosine kinase, VEGF receptor tyrosine _
dfuaﬁ*ﬁ@gﬁ 25 lefiged hessinbelers i e mynusagtie of limedieansns faraise in the

| J f t
ol A oF BT Bl dltedty 1%, Al Bltte up folliung gonge,
nondsinatlcgll timghentahd brdnehichveokt Eartt)\wad praaksrent of,

for exanple Class |la P13K enzynme driven tunours. 5
Ac ESEERARE (o fupther featpeecal this agpest pfthe invieption theredis ipsovided the use of
0 . APV di ivative of .. the For al, or
o pyBREERERE e of e hulih b FhbebfefusciiiadcBD Gble Batt sofVate or pro-
drugntheredf, ag défvesddrteintftford € tHeaHanufas @ P & nidtcahRht £62Qsd 1 the
providing a selective Cass |a P13K enzyne inhibitory

treatgrenpef canpercad it ity dust,doneyrtadsier.head andenesk, kiiey, Hisprct
sos St T80 SRR BB, Sl et i B 3. ubrs, coviand

I he der
vulvRhaidra¢aikat s (McREGRIABR bid EML), nﬁmkplahﬁe%haq{na-lyﬁﬂhomas.

drug thereof, as defined hereinbefore in’the
mafGEarging te adprtberfeatineanfwhis aspsct ofdhe invepti@viheierig provided a method
.ective ss |la P13K enzynme inhibitory effect.
for t%?%@% éﬂ%&f &&ﬁ%g‘iea%t ¥R ?reg%‘ﬁd ngo(illm?lwgﬂ% b esIbhing fatcer, non-small
11 lufig @hsRr RAOMoAEKl 0@ veRANAHCdrPind jed] i
o B e 1 AP ind PO A PO RR il such
man geptiihingteed iohspchrireatmhdng eihichecomrisat adrhinastqring aniedfietitve amount of a
.derivative of .the Formyla I, or a .
pyriiine Geivifr o8 the FarpilptaB aeheghacipically ogeiblepalt, solvate or pro-
drugRhdtest, BOddHRA HefeintRfordel | ned hereinbefore. By "a
sel ective Class la P13K enzyne inhibitory effect" is
meAncortingtto alfertimy féatird iofi éhis akpetivwetthe/@semiont there fFopimidad a method
F | are nore potent agg)i nst ass la P13K enzynmes than )
or trgatng cance; 9f dhe bilg dueb bopgladder, head ard reckykighey, liger gastrointestinal
issub au et . .
By R O i Bl S E Sl BB R fva, and o
leukaptniies (ikilndisg Ald Land GHL),anelfiplermggloma an® Bmiphoat & a warm blooded
: t;\Zro i ne Ki Eases or serine/threonine kinases. For
animg %%?Blaé mandpgtds i Regd ef sich tregtmens pyhigcoprpsisps adminisgaring an
' t he i At | [ times nor
ol AL Sy bR P AR AR of BT o2 bR Rc 8y -acceptabe
salt, saivate pr pfoedral theredf, dselegined Béeinbefdge. TOr € pot ent
agai nst Class | a PI3K enzynes than agai nst ot her
ki fasleled hepsinhedoraghe & wve eifedieef 4 eampauadef theéormula I may be

x| B Ay AT o, Gty
after adininistRdiovaif @ comppiint sitH@Fosuldef i ned

The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may

involve, in addition to the pyrimidine derivative of the invention, conventional surgery or
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herei nbefore for use in the treatnent of cancer of the

breast, colorectum lung (including small cell |ung
woam@osotmon-snal | cell |ung cancer and PCT/GB2005/002664

bronchi oal veol ar cancer) ard prostate. According to a

further feature of this aspect of the invention there
radibtheppyor deunatherpyy.i S chemdeherapgtonajeinclidé bre dromore! of the following

or .a phar.naceutically-acceptable salt, solvate or 30
categpries i it WBPWALENES™ def i ned her ei nbefore for use in
@) t h dﬁ%%ﬁﬁ}?}(‘%ﬂ%ré’cfv ?aﬁlgggépl%fnatdh% l%:nh %of%ﬁltatlonsbtﬂgl%of as used in
medyaﬁ bnavlogye sudhrelalltyil stiigeagemre sfop bﬁ@ﬂ;ﬂe cﬁvlﬂﬂt)m c¥¥Boplatin,

2006/ 005914 PCT/ GB2005/ 002664 73 pancreas, skin,
cyclpplgsphamidg, fispgen mpgpigs meh@ﬁlanxcbé@rambumd)uswnuamnd nitrosoureas);

ARG 15 AL 0 DA A Y

tega@ipeliitraxbd thethbmeeid, Ic%sfhb QfaBirloSide Ay h?&@x?ﬁ}@a WaBtulour antibiotics
a pyrimdine derivative of the Formula |, or a

(for sh%mwﬁ@émwalmeylﬁs@@dpmm@, l:slmmym@,cdoaaw@mm, dangemyein, epirubicin,

f d h bef
B W RN p—

vinc@alkeBidEliked¥inémein) |ablhstine OVia &St iRd VitbBlbire ki ¥4k Jidk like taxol
smal | cell lung cancer, non-small cell lung cancer

and gpgtery)osnchiopaiseimetase inbibitoey (foraxdmpieosptipadophyibatoxids ke etoposide

a further f 3 f f th t
and et ddC g 300 Ra® e SR BBREG: i i e clor vat | ve

(ii) Of cyldstati®hgBksuch 2 ﬁntﬁ)eﬁtli‘ B ORHE HRDIE Yagz(%éﬁﬁt ﬁw(f@trant

salt, solvate or pro- rug thereof, I ne
toremiferd, maletifone, dﬂ@lqmnﬁambfodoxﬁcm)oénttandIBgemsa(lﬁ(mdxamplre bicalutamide,
nment of canc the bile d one,

ﬂutaﬁxpg%, dlglll.l al?ﬁgt%ér?cg r?]tgmge aﬁqt@ﬁ)i;,}ﬁ{}ll @étlagomsts or ]L_{fﬁ{H agonists (for
exa:ﬁlilé lobQr&iE Suph&klit hﬁ@b‘@sereﬁﬁf’??&@ c';ns({‘f g)ﬁm@%rlﬁélfe@ﬁ%l acetate),

testes, thyroid, uteru |x an
aromftask énHibitors éfs)r ¢xamplads mepshbiolaietréols), vormbleiapt €xemestane) and
el opg and | ynphomas. According to a further feature
inhilyforg Hedyetape #Hchias Enpsield® i on there is provi ded a

(iii) Flgk?gévta%lgn a éntg #5)9& E&g @-@‘f@f(m % ftg%?]y ﬁ‘éo% g%s éf(’6-0hloro-

2,3- meuhy&ﬁahbxya@ﬂiﬂo)J7L{ag(4ciﬁaﬁﬁp1paﬁﬁub1@ @ihbsaﬂLS/ @é@iaﬁydropyran-
ancer) and prostate in a warmb ani mal such

4~y19f‘é'ﬂw1n&%01m§ (AﬁDﬁé& I@ﬂenwaehaltPra@at Apphcamn é’HOdH/ﬁ%Aé)e@d

N—(ch%gﬁlrgﬁlitn\g/{e 'yg?l ?ﬂ%%&{?eﬁu@/h%rfl? n&?t gl)plperazm Pys 1]@ me&ylpynrmdm—

4- ylapinab}tnia@ulblﬂcadrbdxma@ma@&thﬁo BNIB-3538b5:at B1Qr CHéfa 26054'917 6658-
hereof, as defined herei nbefore. 20 Accor di ng

666 lf)uzrrxdﬁéwalfl@a@@n@smhtmioss lepeaimadtattand inhibisors iod nroﬂdrase

0 e r treating cancer of the bile
plasﬂgﬁchén %écglﬂ’e%r 5‘?038%%? nCH8]§d and neck, kidney, |iver,
(iv) gamhitaiond esdrbwel factor SsiiéBon: %ﬁé&%ﬁg@ %chQHﬁBMors Qﬁﬂﬁdeegfl%wth factor
skin, testes, thyroid, uterus, cervix and vulva, an

antihgflies @tk amwth§ao(cq>mc¢qm@nryagt1md_ese(rﬁ@t a@hinple the lantii-etteB2 antlbody
o AR TR SR A RSP B, S
also ﬁfél’ﬂ%' ﬁ)@éx;ﬁgﬂlﬁ Ny edsfife! Kighs8 fhidil s ff&c&a}‘rﬁ)l@fm%rso(gf the epidermal

r|md|n i vative of the Formul
grOWfﬂh tactreidanily ¢at exana@e EpiFRofamily tyrosine klnase 1nh1b1tors such as N-(3-chloro-

4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine (gefitinib, ZD1839),

N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and
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salt, solvate or pro-drug thereof, as defined
her ei nbefore. As stated hereinbefore, the in vivo
wehbwmosief a conpound of the Forrmula | may bePCeGB2005002664
in part by one or nore netaolites that are forned
wi thin the human or aninmal body after adm nistration
6-acoflamidvoNg(B¢htbro - fllgopteny 7a3kmopBolhsprapixy)@anazelin-4-amine
treat ment defi ned hereinbefore nmay be applied as a
(C1 4033 apd g}b&&yty{gsmedgnasp iRhabiteEs sych ag dapati ipkibitags of the hepatocyte

gro b halfg EBS 58 biakolfd-RUER bl SRS HERYY Q0 os imarinib,
inhib#els Of kein@flrething Wﬁ@éﬂ%ﬁﬁﬁmp%ﬂ&ﬂ%@hﬂﬁ@dﬂhﬁbm such as

i ncl ude one or nore of the fo Iqmﬁhg cat egori es of
farnggyl fransferese inhipitatss for expimplstsheafenib (BAY 43-9006)) and inhibitors of cell

. tiprol if I velant)n stic drugs and

S1gh, %&?’5%&%%&@%’%?@@#%?%g‘(ﬁlaf’eﬁ’ medi cal oncol ogy,

(v) SUGHtiASiGIk a%au@ GuaPthSse(WIBEh MRAIPIE cfiosts BF dhdchlar endothelial
car boplati n, cycl ophospham de, nitrogen nustard,

growith| fpdiet, ber exdmple dhebanti-vasciaseridothehialanetl gnowihdector amibordy

v Rr Bt hed PECE S o Bta BrhsSutbg, SR as 4--bromo-
2-flicbidi kRS R hetHoR 1_70((1tﬁéﬁ&@ipeﬁmmiyﬁﬁetﬁmb{;ﬁiﬁ&o@ﬁe @06474; Example
hydr oxyurea; antitunour antibiotics (for exanple

2 within W Q@126 &) 4+ {#idb10802i methlindol 5} donm)&i-methoxy-
T CERESTR. F B UBRTS B ARk L DU 0 oo

vatafAit (PTRCI87CWRS 981330 5)Ohd Rt ATRAE (shRitiit SRR 126’68@451, 2nd compounds

1 ke vincristine, vinblastine, vindesine an

that wionlo by bthienmeelrehi snasx@rctsx atnipledlitomddé, inkaibilors @ ditegrdn) (vBBflinction
t opoi sonerase inhibitors (for exanple

and gngipHatBbhy | | ot oxi ns |i ke etoposide and teni posi de,

(0 S5 B BB R o oot

Inteinational Peent AppluRtbAEWO 99/01657TW G 06/40529,0WT @01£1669,
dr ol oxi f ene and i odox‘}/]f ene ant i andr ogens (for

WO &3R4 WiQd/434 and, 01@/$32llﬁam de, nilutanide and

. \CY 0 cet HRH ant agoni sts.o Rl .
BT REPREL B BB S PL Lo s it above,
suchAsISIE2303) an BitRERhAGERS, (for exanpl e negestrol

acetate), aromatase inhibitors (for exanple as

(viiij n gene Begpe appreadhss.dhdnding fercxhmplerappeoashessip aerdjceaabdrrant genes

inhibitors,of Sa-r e R j teride; (il
such b8l 287 S ol BREESr St B o pREI e F o pype pro-arue
theréfyl)‘l bpprb&hes budhis 4hdse uSib @§@sind deaminase, thymidine kinase or a bacterial
, 3- met hyl enedi oxyani | i no) - 7-[ 2- (4- et hyl pi perazin-1-y

nitrdryduckaex g1 zyset andraghsodelgsyte iereade patigry pyeramcgzo chereotherapy or
. D0530; Internati Pat ent licati WO
R R
(ix) 6- Eﬁglflgoﬂﬁyﬁf? Xysbidtes RhNGARAS w—éx-gmbi(e-&:ﬂ% aﬂ% RYUivBlafhidaches to

- m notlt hiazol e-'5-car boxam de (dasati ni b;
incréahSte5 8RB ghicityeof. paGhetrtumoROAls, Aich a6 Ghdfediot With amakines such

o LA RIS Bl PR P o,
appro&HEPIPdectdABC Tic@Mhanergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines
and approaches using anti-idiotypic antibodies.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
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(iv) inhibitors of growh factor function: for exanple
such inhibitors include growth factor antibodi es and
wanraestoosdiact or receptor anti bodi es (for exanpl eCrieB2005/002664
anti-erbB2 anti body trastusunab [HerceptinTM and the
anti-erbB 1 anti body cetuxi mab [ C225]); such
separatth |dbs1ng> ptheahdividualcdong@neiito of thedrgatraent t Suctscambikati@s@roducts

bitors, for. exanple inhibitors of the epidermal 30
emPEﬁ FOMRRYTIS Of KHs Imyentien WeRiR e QO%@mngaﬁﬁqcyb@@h@§xmbﬁore and

the &hgﬁ%ﬁﬁ%&ﬁi@&%ﬁé‘ﬁ 0) 3 ?}V 1@“{% ﬂ@r@\{] gl dlo%a T8} exy) gui na

z ol Accertlirggiorthis (agdct bf thie bnveAldBBRYe is provided a harmaceutlcal product
N-.(3-et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxyng nazolin
ComPESIQ&arpén{féﬁll%fi?lﬁY%lve obthepmyulahas Jedipdderaumsars and an additional

anti- g %glgné{& ﬁlﬁ%gher% B?fg re4fo hl? ocr ojg% e aSme{nt f’ 5 “HSF ]fohol |
nopvithpaxly igworgoahdsof4héFomsula [ & plti%ﬁ])l 8nehl@s ABerapeutic agents
tyrosi ne Ki nase i nhi bitors such as | apat i ni b%
for ysp i warmbiooged erignahe(iaaledipg many ths e hlse ussfulwihdrieyer it is required

to m#lﬁ;ﬂ ﬁ% teffécst% 8f Pf?,?{ee &P{; Lg! %Pll'l%,] I Ved sgﬁﬁys ?)hafmnacgloglcal standards for

such as | e

use iDahé ﬂ@s/eﬂép'n%hlﬂ b bﬁﬁ@gﬁéal Qés@hran@iﬁ‘ﬂﬂ:l RarfdAFbRalw harmacological
signalling inhibitors such as 5 farnesyl trans?er ase

agenitqqm bitors, for exanple sor afenl b (BAY 43-9006)) and

el | i h K, ,AKT /
RO AT SRR RS Sk
V\'h igh dp@ﬂl‘u@hfi whR&agidesil %t ﬁﬁbﬂéﬁlﬁe @fatu?@ GOt &hé Bnge 17 to 25°C

grow h factor, [for exanple th -vascul ar
and mdman etm@sphae lof ay ineyit das Saait asrmmygemhm dyzonhelas beher@ige stated;

st.inTM and VEGF receptor tyrosine kinase
Kl Dpilp gpueral, thg cqursg o% )@aﬁgwaf%ollowed by thin layer chromatography

. R R T A e

are gmzdr@ze Bdf)necessarily the minimum attainable;
%4f|uor02msthllndol 5y|oxy) 6- met hox )
1) WHen AeressHY 101G ¢ é@aseyl)wprﬁaizlsd pﬁ@fap pusmagnesium

Smp}%@ 3@1 I g éé é’gs)e@d{:l%% %’ﬁ[pﬁgéfs Uni F D E %Eg g -ﬁlf- ;Ssb? Y ffration,

evapormipnsiwes catriak ousdy oty difhb@ﬁtldi’ﬁﬁﬂ%u@% (for exanpl e
linom de, inhibitors of integrin av(33 function 15 and

an§Vbiclds, Wyipre prosent, wraseql ngeesepriin flermardgan aitainpble, asd,when

nece% ?%%??%sﬁ%zl@ [5%%8nt|aqf £ Pa?? ?‘%ﬁl%%ﬂtd(')taﬁjla %é?t%}énll}grgdugmas required;
00(4 052 fencYiD t@@/st‘iﬂcﬁﬁ&s oMe%ﬂ%?é’cﬁﬁts df@l@l?élﬁﬁﬂﬁﬂw@ﬁ%o%ned by

02/08213; (vii) antisense therapies, for exanple those
nuclegiagneicresomanes SYMRY apdfer massgpeeirdl techuiguess eles{ros2ay mass spectral

a ns e
et Uk Sh 28 WP 5 28 LEBRRS s hioeigang b
osith@ dn@Rlep@B/eabie t4ta YenBRN§ Sonl$ 1k ralstiROS théPireRS
post abernr ar?tgﬁBlgCM or p%n e PT rgehe di rect gd grﬁie[g/lrearereported

protqn M ehgmied) shidfpyalues p’mrg achesedorthealslts bodeudisd mBruker

T D MR T —

abbr334ti B8 hatOhRh JVES st GnGBE APERBIAPY trifllet; q, quartet; m, multiplet; br,
broad;

(vi) unless stated otherwise compounds containing an asymmetric carbon and/or

sulphur atom were not resolved;
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25 radi ot herapy such as multi-drug resistance gene
therapy; and (ix) inmunotherapy approaches, including
wobanoemsampl e ex-vivo and in-vivo approaches toPCT/GB2005/002664

i ncrease the i mmunogeni city7of patient tunmour cells,

such as transfection with cytoki nes such as

i n(ai) eirtenmedjatésnvere hotmkdcassdrityr fully posifietyitehspsthwpiagend purity

col on tioul ating factor, . appr o%ches to decrease
wererassehd B Oy analfisbHEL 6o nfisrig () 2R9PENMR ariitine

celd:sy s : ' Y [ls

apo Sk Hats el S, LB REB AT (!t i BlocSture) and
mediunn peessuaa tiqaidehaachegaptsl MIPRO) wetetetfotRéC odMerdloRtieB8lge] silica

Such _conjoint treatnment nmay be achi eved by way of the
(Arts?3330t aneous, sequential or WD 2006/ 005914

iP %%%At@%%ﬁ% nwt7ag p%x?gxiralae?q%rg faﬁs }r?g/%n(sgé-gﬁ%ﬁ silica, for example on a

Wat€® itehat pspaitiostsbied PRMe Qb Iinke(TOReHs§isca0i9 hth diameter,
invention within the dosage range descri bed
100 man langthe using dgergasingle pelenenixtptes esreluent far gkimpleaterseesingly polar

. ithin i.ts roved dos range. Accordjng t.
mix RS s g AOF RS Be S AL RBES bRl ifon de o089
and @eedmgeut i cal product 5 conprising a pyrimdine
derivative of the fornmula | as defined hereinbefore
antk)an Hedollpwingl analytieal HRI® methige mereagsedeini geeeral, reversed-phase
.. hereinbefare_for th onj,oi.nt treatne of , cancer.
sl o B & 10l R 4SS B er P a0 SetSheion gy Flpgirospray
Mas®S§ patalonR et B VAP 8bokian8@ 8N Wavedl e t§294hm; for each method
war m bl ooded ani mal s (including nman), they are a? SO
Solverteh wias wratarend Solventi B wae gostomittiles thei foHowintg dohenef fndabbrent
.tof P13K enzynmes. Thus, they are useful as
XU YA BI®GgT cal standards for 10 use in the
deNRHRRIED PRIncRRWePS imlx.kﬁ@ ' i
for new phar m;lcol oai cg]jllé?giagent S. e@(fiﬁl\?&égétl I}rgcgro\rjl\ﬁl?lgﬁl 2.1 mm
diametery Hemind length) adingla SolveiteC tomprising §. 18k aqueboes arnmonhing hydroxide

(=035 P fpiofiesuttad b sVt Broghenhevas rTgiavies o 080;5: Siture of
o8, BhA FRDATER 101 8% il FSBLRUETH AR E, TODET

t hMettondr A2 : Bhenoaraéi Snsergidd ABGRPAOS0cAYmA I midrdesilica, 2.1 mm
s e Y 3t S Gk Sy e on e droxic
NG o e U e,

Solvente B andf(y thspecsiveigan @ SB13M S Midtpledf Solvadisks, UP ai] QGehetRly;
were carried out after renoval of residual solids by °
f i Method; Ach: Wateys eXitgparaversersphase eoleamy O avicraws sidiga, 2 mm diameter,

A rat i.n U0 4GV ields, where ..
50 misPheec) BYRP 'SR bR} TomtM A B P S Ruipagbonac
solutfndatifosd t6FHES BR e, adbRida tof afenoMed)@inll ARE6BeRCrhdieft over 4 minutes
Iarger anmount of the reaction product was required;

from @99 migureeefaolventsdB gnd Gdo UP8H Ssflvanh8; end- pr oduct s of

t hl@leﬁl%rdrﬁjll :aPﬂen\(’)\gl{ar?exC§yr}1feirgri MP 80A column (4 microns silica, 2.1 mm
diameter, 50 mm length) using a Solvent C comprising a 1:1 mixture of water and acetonitrile
(the mixture containing 1% formic acid) and a solvent gradient over 4 minutes from a 90:5:5

mixture of Solvents A, B and C respectively to a 95:5 mixture of Solvents B and C;



10

15

nucl ear magnetic resonance (NVR) and/ or mass spectra
techni ques; el ectrospray mass spectral 25 data were
wohbwioogd4 usi ng a Waters ZMD or Waters ZQ LC nBET/GB2005/002664
spectrometer acquiring bott8 positive and negative ion
data, generally, only ions relating to the parent
st rMethad B2arRhenependxefinergh MAKRINBBA chkmirc @ mighodstsilica, 2.1 mm
. valu wer. e asured_on the delta scal e using a Bruker
dlﬂ%ﬁ%gﬁé’%ilw WSOE SPRlvent Sneanenrisgiged bl ity tuge Of wates pryl acetonitrile
J | - . \ve
(e ERSE it Wi b AL G ep@R Y2 bl TR 0 055
mixeuant Solvems Anadd € pd £58:3015, mixdle bf Sol¥ents W, )B 4l € $&spectively;
stated ot herw se conmpounds contai ni ng an asymetric

car¥ethod Bd/: Sihenamenser fynengh MAKRY BoA colism! (fedicrandsilica, 2.1 mm
. I [0 64 17 pe) dnt di at o
ciieee e eI S e by minliF TSP b acetoniveie

(theShiktigé bo@aindIRdl % Yormiy acidPhiR] ASoIRshs gfﬁdfé\ﬁt &l&e.4 minutes from a 35:60:5
anal %/tl cal HPLC, infra-red (1R) and/or NMR anal ysis;

mixfuge pf Jolyente ds Bondel vispectiselatte d 95comintwreaitfSomentsd? aph;

ot 95 P RSl BT B ST oA S cxampe
monSHIRRd B@ridei shit @@ a dﬁhﬁ«ﬁ«béhloﬁ@@sﬂ% tHel s¥0icIRbRBRY f@f) {rh\é%allf'RJaQbased on

was performed on C18 reversed-phase silica,
the riyabrsland satuze ofithe bagic Ziaups inghe porepeimal; theexact stoichiometry of the salt

reversed- phase.col pmm (5 mcrons sjlica, 19

was GENGAREPo PRRRSIARR LR Sedimote ripate o bRl rbissre
M Xkiily eghe #Sl16WiE AbbrebigfiofANP bR easi ngly pol ar
m xtures of wateéer (containing 1% acetic acid or 1%

aqueous ammomMMi hydr oxXY.ediguttiyl®8hamide and
acetonitrile; the foI | ow anal ytical HPLC

met hods vvere]?}éls ~in éﬁﬁ?%t?'\é{\ﬂsgl%P%Va?sed-phase silica
was used Wt e fl ow rageQfopnayt | per mnute and
detection was by El ectrospray Mass Spectronetry and
by UV absor bddA at a MNediergtybacefanidel nmy for each
met hod Sol vent A:was water and Sol vent B was
acetonitrile; the follow ng colums and sol vent 15

m xtures were used : Method Al : Phenonmenex Syner gi
MAX- RP 80A colum (4 mcrons silica, 2.1 mm dianeter,
50 mm I ength) using a Solvent C conprising 0.1%
aqueous ammoni um hydroxi de (d=0.88) in deionised

wat er and a sol vent gradient over 4 mnutes froma
90:5:5 mxture of Solvents A, B and C respectively to
a 95:5 mxture of Solvents B and C, 20 Method A2 :
Phenonmenex Synergi MAX- RP 80A columm (4 m crons
silica, 2.1 nmm dianeter, 50 mm | ength) using a

Sol vent C conprising 0.1% aqueous ammoni um hydr oxi de
(d=0.88) in deionised water and a sol vent gradi ent
over 4 mnutes froma 95:5 m xture of
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Solvents B and C respectively to a 58:37:5 m xture of
Solvents A, B and C respectively; Method A3 : Waters
WO Xbmrooss14r ever sed- phase colum (5 m crons si | PCHGBR2005M02664
di aneter, 25 50 mm | engt h)79using a Sol vent C
conprising a 10 nM aqueous anmmoni um bi car bonat e
Exaggiledi on (adjusted to pH O by the addition of anmoni a)

and a sol ven radi ent over m nut.e rom.a 1:99
2-Gracetaypidopheny f!} 8&%@@%%%-%%@&%%@% hod

B 1 mﬁﬁ@}%@n%eﬁ%& ame Mﬁ‘é lﬁgmlg%n% Hbﬁgﬂoéﬁnﬂ?dﬁ{eo(ﬁ%ﬂ g),

silica engt usl

3- h}&ﬁdm{y@hényﬂbommp ramsll (0@151 g), tdtrah@(triyhen}df)hosphme)paﬂﬁhlum(O) (3 mg),a
acetonltrlle m xture containing 1% formc
satuggiedaqugens sedivn b@ﬁtbogatsépléﬁﬁn gr2mlyang hgtdé@e‘ih%ﬁﬂéﬁne (2 ml) was

B oy ST B RS ER hoorionr
eaclRET-BRREDPhBRABEénic HBid\BLII19 ) Bgtrahﬁhﬁilﬁﬂﬁﬁﬁdspﬁﬁﬁ%aﬂbdlum@)

MAX- RP 80A columm (4 microns silica, } di anet er,

(2 mg), asefuraing payeoys sedjum bidrkanate sghémriﬁﬁsmh gné 1£-dimethoxyethane
£t d, acetonitr t
(1 nf) e and oo AR AERY alhenBud 0 B iiin s o, The

resuﬁar[ﬂréﬁd:h@ﬁ nlik@fe Fadévaporafdddndrtle Rkidae Was irateditiea 59 mixture
:37:5 mxture of Solvents A, B and C respectively;

(1 ) Wnﬁbﬂemchlommn@ﬁn@ b golublaxamerial Ovas potifind by dolumn

t h)
chrol Bl orc B s RErias SEHE M holFe S GRdn kh i nfefnatonal
Sor&ﬁﬂ‘éb‘hhlﬂfog& €imftéd) M/ Flakiozah O0KG b 'nﬁgaﬂy/ %vﬁélﬁﬁ%ﬁle %Glugﬁn with

nd a sol vent gr adi ent over 4 mnutes from a
metlmnsd @rral) doll@etd/snelntign wish arkd3:Znristpeof nvdkyol methy%e Bhloride and

f Sol vvher certain
a TN B AR Bie B BicHe | 6 iterial a9 obiamar oy dried pdervaguum. There
was ﬁ%iﬁraata%le@ thé B1EBHBPENArRENbLRA t@&@%}r,m i %g trum: (DNISOds) 2.09

di - hydrochl oride salt, the stoichi

(s, 3HRs3. Bk 8FDI6.92 (i 1HDiTh2 (s, D), 132 (o EHIDT7.41he 1BST.68-7.7 (m, 2H),
758340t td Golfar AR YoniaD. DaFer 1Rk 0F by ThSaisisasgerum: Mot

391.means of elenental analysis data; (xii) the follow ng
abbrevi ati ons have been used: - DW
N Whel Qﬁﬁiahgthmmmamydw-bi&n@ﬁﬁﬁb@hmdpyhﬁﬁﬂmb Qxdde aldtiirting
rah rofuran DMA N, N-di met hyl acet am de WO
mat WP%) paRd peiglleds0o5/ 002664 79 Exanpl e 1

FZJy ?. ?\Tr%] Iﬁ%r%%%ﬂ H{,Hglr)éemg‘?éé(zb&? GREYRRANYstifeAREBAS b dium
methidx{d-(20.5taia thethasolyPo A pamdnde SrixmreoRad stireidiinidei 4 Afosphere of
nitroggri gtsaglb%ﬁt temperature for 30 minutes. Diethyl malonate (22.6 ml) was added
dropwise over 3 minutes and the resultant mixture was stirred at ambient temperature for

18 hours. The reaction mixture was evaporated. The residue was treated with hot water
(400 ml) and the insoluble material was removed by filtration. The filtrate was acidified to
pHS with acetic acid. The precipitated solid was collected and washed with water. The
resultant solid was triturated under hot ethanol. The insoluble material was collected by
filtration, washed with ethanol and dried under vacuum. There was thus obtained 6-hydroxy-
2~(3-nitrophenyl)pyrimidin-4(3H)-one (9.4 g); NMR Spectrum: (DMSOds) 5.58 (s, 1H), 7.83
(t, 1H), 8.38-8.42 (m, 1H), 8.58 (d, 1H), 8.99 (s, 1H).




10

15

20

25

30

3- hydr oxyphenyl boronic acid (0.017 g),

tetraki s(triphenyl phosphi ne)pal |l adium{0) (3 ng), a 5
weoeabwsriasad aqueous sodi um bi car bonat e sol uti onPCO/GB20d5)002664

and 1, 2-di net hoxyethane (281) was stirred and heated

to 60C for 18 hours under an atnosphere of nitrogen. A

s e Rhosplpoud dxybrafide ¢45 h gpivas adied poxtiomindseytoostiond @maﬁiréi of

S5 <§~aﬂ§p§%é8%§%&éh§4%%ﬁ%‘fﬁi§)§ ieBblbaTsCabl ArRlbad actonitil

Cof P P Al O G v

allow8d bowhsn toThﬁbleermpsltahira Biid Wweathieh BBated ¥ 65°€ foRS
evaporated and the residue was triturated under a 5:1

2 howrst gyfter qoszhm,)th%nnwwaséﬁéer@dwr&th@l &ltzatel wae eYapeeited. TRaduene was

buri fi

addgcﬁénl‘c{ﬁhg ggﬁ?“té% eﬁﬁ(‘}ﬁ raé I P\éaé’é’rag%% bgh lieflfli{cerlﬁt Test dﬁa was suspended in
methyl&® dHl@ide@nd wahethWith b 191 rixiugy &%hé&l@'amr&ﬁﬁ@ﬁﬂiydromde solution

Technol ogy Limted, Md d anorgan, by, initially
(d—%&)rﬁndgmme H@Ioamlwaw:r wasseharaiet, Qrs: Ver fnghesivenl siphate and

t f t | en

vt e ol s P PR SRR AP S Lt P e ethylene
chlofi 8§ ERbntS OThHeR! WadRbs ¥R aindd UeIdiBRASS- zs(%wheﬁﬁ%ﬁmdme

was thus obtained the title conpound as a solid . 038

(1.4g)); MMR Spestromg (FDCBNVBG86).6@ (10 L2H)s 8.32141, 118), 8870((d 1}$)H)> 22
1%92(d 1H), 7.2 (s, 1H), 7.32 (t, 1H), 7.41 (t, 1H),
6 UDgg. 7.7 (m 21-1), 7.88 (d, 1H), 8 .17 (d, 1H), 8.52
I(\/I?- M(;i'ﬁg%li& %‘b %)ﬁn(/easjdd)ied dRpQBselover § RinutdOgsa A& 88 6-dibromo-
2- (3211(r3pfmmyl)1aymrl1dp‘me(ﬁ5ﬂ 8)-in DIMA(B5 6al)rthephes] beeo pyoledital5i@ The mixture

startin terial repared_as foll ows :
was §EREY AR P EoEs B ot P Ere) DORINS REEORIOUESt o
I I [
05348 D) I HATVBE ) Bl RSN 8cl FhR df p pon

consanreds yfi}helreacubn nnmera)gm\apoﬁtddl &dtthé eridas afas tm‘iufawd wder a cold
m nut es. . gt hyl . mal onat e was added

aquepus gTRRIyY aydigxide salusion o fge ffﬁléltﬁ“é §91p<i A lsmaia% W@slwalgmth water
and ﬁflé& ﬁﬁcﬁsr @Bcﬁﬂp e LAIBRS %H‘éérﬁzgfép% m]086 ?rﬁ)gﬁhc‘ohn-gh e

eaction m xture was evapora

2- (3trr1eep}&dyl)p§trhmhﬁie aaat;ﬁle ye(lléﬁiOsoliH)(S argd m s@pﬁs |(BMSOd6)

ri al__was

3. 56a%$bﬁlflc .5 (ﬁﬂé{Wﬂﬁ (hé&h %3"é£4 dH)T&69 ﬁf} dEDph. Pa(edtD.

24 L8R AR 9 I S0l 2 gy g

chlotids alhybitage (101768)iaal ettd$ acepdtt 300aH]) Byas 30rrbd hivd Bdatedd o reflux for
washed with ethanol and dried under vacuum There was

8 hoppsumdshamatiearigragigrizegen. After cooling to ambient temperature aqueous

61(%% 'ﬂbr}hrog%%%g%u%ﬁ 5@(@%& ans%%l%lciL g\?rgémglg V\%ﬁb v1gorous stirring to

prodBced 8 whité 21 of Li)resi@uda8 The ethithoetdle H9ef ‘&as dddhntedehd the aqueous
2006/ 005914 PCT/ GB2005/ 00266 80 Phosphorus

SlumMrwh@ka(thgtlwl goetaters Thelduganip dayersomeve sembined, driddroved
masgesfy Blets spd evamerish SFyA TIPS HPGPHIGAAY simp shigpatogrsphy on
silich b4igE by iR RRglylfbl® sBlvenPREdiREEkGRI0Y td B% ethyl acetate in methylene
chloride as eluent. There was thus obtained 2-(3-aminophenyl)-4-bromo-
6-morpholinopyrimidine (5.49 g); NMR Spectrum: (DMSOdg) 3.7 (s, 8H), 5.24 (s, 2H),
6.66-6.72 (m, 1H), 6.98 (s, 1H), 7.11 (t, 1H), 7.44 (d, 1H), 7.54 (s, 1H).




(200 mM) that had been cooled to 5C under an

at nosphere of nitrogen. The m xture was allowed to
woanmwwsianbi ent tenperature and was then heat edT/GB265002664

for 5 2 hours. After coolirg, the mxture was filtered

and the filtrate was evaporated. Tol uene was added

andAdetie ahhydridet(80 mtpwakisided so 4 stiresthgadutidnasf.2-(Br@minophenyl)-

resul tant residue was suspended in ethylene chloride

4-brame-QuRyiRRplinopyinidine) (2m g igAMar (S8 gule sud theApmpaixture was
hea({%ﬁ % 85dcd§mfe9 laﬁ' tclfn?&gh&g F)? lélgr%) eﬁ"ﬁq 1"@(%?.r Aftngoq?i%%g@'g %}ai’ﬁt&‘re was

ayer was separate er magnesi um Su
evagoraeo had aw. resitiee wasdribdauntes varuui iT@rdyasBlisiobtained
chromat ography on silica using nmethylene 10 chloride

2-(3qacetamjdephenyldrroma<S-meghodinppyrivaigine (2.54 g); NMR Spectrum:

~ qi sror 6 3%Nit Ryl ri m. di ,
N S PO UL 5 b T oM, .
(s, 130)/00.08 (s, 1), 9.22 (s, 1H). Morpholine (2.0 g) was

added dropwi se over 5 mnutes to a solution of
4, 6-di bronmo- 2-(3-nitrophenyl)pyrimdine (7.5 g) in

Fx DW 375 m ) that had been cooled to 5C. The m xture

s stirred at anmbient tenperature for 1 hour.

FUrtidies arPaiial 6gs piced®E RS hhi MR cribbdin HxanPie1, The gﬂﬁoﬁia@e

m) were added in turn until all of the Startin
4-halerbemprpholinet 2 aed pyringidinsuwascieaced with dlost appnopriage anylbowsnic acid to
._eyaporated and the.residue was triturated under a cold
glveatégggtggomqﬁﬁ'fcgflﬁeﬁ%’f&l?ge sol ution. The resultant

solid was isolated, washed ygjjawater and dried under

vacuum There was thus obtgl ned 4- br ono- 6- nor phol i no

20 2-(3-nitrophenyl) pyri I'ye as a pale yellow solid

(8.4 g); NWR Spectrum ([E)i!\/S%G) 3.66-3.81 (m 8H),

7.15 (s, 1H), 7.79 (t, 1 .37 (d, 1H), 8.69 (d,

1H), 8.99 (s, 1H). A mxtunge of

4- br ono- 6- nor phol i no- 2- (3-A{trophenyl ) pyri m dine (8.2

g), stannous chloride difhydMte (17.7 g) and et hyl

acetate (500 m) was stifired and heated to reflux for

8 hours under an at’magpherg of i Xfite@tcool i ng

to anbien 3 B , aqueous ni um hydr oxi de
added ove nutes wth
vigorous stirring to produce a white slurry of tin
residues. The ethyl acetate |ayer was decanted and the
aljoedul sl ur QR@s washed with ethyl aXkQite. The
organi ¢ |l ayers were conbined, dried over magnesium
S fiaf e and evaporated. The residue was purified by
corpm| &1 Togr aphy on _ Ing _an 1 ncreasi ngty
popgr sglré\g}de}zfr;?ta gr adi ent froufnSl 8%2?%;0% et hyl acetate in
me{dly| paead@mokl ori de as €|l 3agtamiiber e was t hus
L obt alne

d 2-(3-am nophenvi)i-4- brom-

6- r phaihydwpymeydi ne (5. |[4/DacgfamilvR Spect r um

VAl W aYa W EalY .7 [ QLN 24 o 21 L A0 o 79 [ A
{ P D [ O oI, J. ZH S, ZT1 U 000U 7z}
1171 6| SRYROYRhY 7' 117 (] 3gmsoss (4. 1) 7. 54
(s, I WO 20067 005914 PCT/GB20057 002664 81 ACetic

anhydri de (30 m) was added to a stirred sol ution of
Not&- ( 3- anilhe phatugts)zave the characterising data shown below.

[1] Mass Spectrum: M+H" 390; HPLC: method B1, Retention Time 1.15 minutes.

[2]  NMR Spectrum: (DMSOds) 2.14 (s, 3H), 3.81 (d, 8H), 7.38-7.5 (m, 3H), 7.89 (d, 1H),
8.03 (d, 2H), 8.09-8.16 (m, 2H), 8.38 (d, 2H), 8.57 (s, 1H), 10.0 (s, 1H); Mass Spectrum:
M+H" 418.
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4- br ono- 6- nor phol i nopyrimdine (2.5 g) in DVA (50 m)

and the resultant m xture was heated to 60C under an
wabvow@psase of nitrogen for 1 hour. After cool POG/GB2NS/002664

m xture was evaporated and2t he residue was dried

under vacuum There was thus obtained 5

[3] 2- (I\gdﬁc&*eatmmo ﬂhbmﬂd)s) ﬂib(smﬁ) 3. &b(do 1861)) 4163>I/d IZM),OB m9(t 1H), 7.27
2
1%9 Faast DS R T 0 YOS R T (ol B (gt FO A0 G 1ED:

s, 1H), 10.08 (s, 1H). Exanple 2 10
edtihn: IgIrTa égous procedure to that described in

[4] ExavimseSpictritheMapp408] HRLE: method B1, Retention Time 1.21 minutes.
4- hal o- 6- nor phol i no- 2-aryl pyrim dine was reacted with
the appropriate arylboronic acid to give the

unds described in Table I. Table ]l OCNN R 1

E—%%g & (RL )p X1-QL Note [1] 3-am no 3-acetam do

4-(l RetAnidophanyl)Lb- morphelingi2d@-pipetidir-4y dr oxynet hyl
(3 acet ampdg‘m[ 4] 2-h droxgld(?rel: yl 3-acetam do Notes The

ylcapbmmmcgmmyl)pm inect eri sing data shown bel ow. [1]
L
-yl&iﬂ)onﬁarﬁl%owenﬁﬁbrmgrpﬁghﬂoﬁnﬁﬁdmg’g@ 055 %)89 a(:&anﬁd@phenﬁ@oromc acid
(O 043 2), 1¢1yaklsj_@1pber(}§pho;sp]’}1ne)pa]@113p@t(IQng), aMattlfatdd 8que‘¢m; sodium
2!%%%%%%? fi%i %ﬂ? %rggégg?e&-la%élfé §]nal§| ecc&@xi)drﬂeated to 60°C
for @F%)?Juri tindet li& atnYoH%Kere o nltf%@%n Thé‘l%s&ﬁant iléﬂltlorz mg’xt(u@ was evaporated

and t@. resldqswamﬂ)turateﬂamde@oféé nmvslmre (\Eﬂhﬂ) omﬁethfldﬂe dmmade and methanol.
h B 1, Retention Tine
The {gsgitgxgﬁ%lgg was él?tered anéf cile trtateovgas evaporat%de IA rlrl?xturelof the residue

from the evaporation and a 4M solution of hydrogen chloride in 1,4-dioxane (1 ml) was stirred
at ambient temperature for 4 hours. The mixture was evaporated and the residue was purified
by column chromatography on reversed-phase silica using an ‘Isolute SCX-3’ column (1 g) by
initially washing the column with methanol followed by elution with a 3M methanolic
ammonia solution. The material so obtained was purified further by preparative HPLC on a
Waters ‘Xterra’ preparative C18 reversed-phase column (5 microns silica, 19 mm diameter,
100 mm length) using decreasingly polar mixtures of water [containing 1% aqueous
ammonium hydroxide (d=0.88)] and acetonitrile as eluent. There was thus obtained the title
compound as a solid (0.021 g); NMR Spectrum: (DMSOdg) 1.52-1.63 (m, 2H), 1.74 (d, 2H),
2.09 (s, 3H), 3.79 (d, 8H), 7.23 (s, 1H), 7.4 (t, 1H), 7.75 (d, 2H), 7.96 (d, 1H), 8.13 (d, 1H),
8.26 (d, 2H), 8.54 (s, 1H), 9.96 (s, 1H), 10.15 (s, 1H); Mass Spectrum: M+H* 501.

The 4-bromo-2-[3-(1-terz-butoxycarbonylpiperidin-4-ylcarbonylamino)phenyl]-
6-morpholinopyrimidine used as a starting material was prepared as follows :-

2-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate(V)
(0.625 g) was added to a mixture of N-(tert-butoxycarbonyl)piperidine-4-carboxylic acid
(0.375 g), diisopropylethylamine (0.353 g) and DMA (20 ml) and the mixture was stirred at

ambient temperature for 1 hour under an atmosphere of nitrogen. 2-(3-Aminophenyl)-



Exanpl e 3
4- (4- acet am dophenyl ) - 6- nor phol i no- 2- ( 3- pi peri di n-4-
weohewrdosay| anmi nophenyl ) pyrim di ne A m xture of PCT/GB2005/002664
4- bronp- 2-[ 3-(1-tert-but oxydar bonyl pi peridin |0
4-yl car bonyl am no) phenyl ] - 6- nor phol i nopyri m di ne
4-briothod&mogpholihoppahatine@rhgnydsdded and the irehctiOD nABiregwas stirred at

tetrakis(triph | ph hi ne) pal | adi 0) (10 ,
s S e e TR R

pucR8ed AR SBLE DR o (i T ot B DA e ot 0 o
30%ethylagerate it heethdend dhadride Badicnt T ks husabdtained
evaporated and the residue was triturated under a 4:1

5 4-brgmerrtE(-eribytoycarhonplpipenidin-fiviierasay ednowbenatlol . 15
om0 .15 AN AL 4, B LS o 2,

1.83R1.8PhaLHN 2. 2902(37 (AM HR 12089-D17 o, IBIYI 308ER 76 (08T €. 0oNd, 2H),
1, 4- di oxane %}10 :219;“(\/\63 stirred at anbient tenperature
H .

6.5% @r 1H), Rcd(s 1 St1diPeS MASd,dFBpd A AwdHand t he
residue was purified by colunn chromatography on
rever sed- phase silica using an "Isolute SCX-3'" col umm

10 Exa@%l@)l by initially washing the colum w th nethanol

— follTowed by elution with a 3M nethanolic 20 ammoni a

solUsingoamalophes prgcedured toghosetdesdribed imBEsampplei3f thedippropriate

urt her eparative HPLC on Waters “Xterra o
4 oranotng s S Bt radieCuiet i Tbroprifriiboronic acid t
giveshé t&Bpouhds dBcHbad R Bable 1100 mm | engt h) using
decreasingly polar mxtures of water [containing 1%
aqueous anmoni um hydr oxi de Tabk®©IIB8) ] and acetonitrile

as eluent. There was thus @ktained the title conpound
2

as a solid (0.021 g); NNR Spéctrum (DVSQd6) 1.52-1.63
09 (s, 3H), 3.79 (d, 8H),
.75 (d, 2H), 7.96 (d, 1H),
8.54 (s, 1H), 9.96 (s,
rum MtH+ 501. The

(m 2H), 1.74 (d, 2H), 25
7.23 (s, 1H), 7.4 (t, 1H>N
8.13 (d, 1H), 8.26 (d, 2
1H), 10.15 (s, 1H); Mass
4- bronp-2-[3-(1-tert-but
nyl am no) phenyl ] - j i di ne used_as a
starting mat erial - Q

2- (7- AzabenzoPri dz
hexaf | uor ophospha

15 m xture of
AN/ & & | Y I [HAY H HEPS HEY Aol + A ~~) A
I L I = UUL UAX Al DUTTy T ) M1 crruriimecTs=oal i G aAacT U
(\TH%‘% g), di K&BP opyl et hyll anmi ne (0.353*@)} and DVA (20
mMNot@nd the m xture was stfirred at anbi ent
tenperlature for 1 hour under an_at nbsphere of

ni fioglehracarhidloAni nopheny||)3-piPeRdiasi-Qoadbdylamino

PCT.CRR005/002664 83 4-brlonp-6 holinopvrinmdine

(olB ghﬁ'ﬁ@éﬁaéd and t he |rpiperdiA-4yigehpeylominost i rr ed
atRyanpient tenperature Tgr; 28 hours.The reactton

mi Kt uﬁr?_\/\é%roé%apor ated and YRECVUD; dﬂgaﬁkﬁgyla‘ﬁﬂﬁ fied
by [0l |WRy&BkpaEHLPOr aphy C@—%i?kﬁ&ﬁ—&ﬂbﬂgo@?ﬁﬂo

increasingly polar gradient 0% to” 30%e
acHt] at [e4-hpdroeyrhsthgine chl or|iZdgipasdieldagnarbodyigmmonas

+ hiic ht 21 had
CITUY NMNU AT TTuvU

LI/ Al i —

Notes The products gave the characterising data shown below.
[1] Mass Spectrum: M+H' 501; HPLC: method A3, Retention Time 2.55 minutes.
20 [2] Mass Spectrum: M+H* 460; HPLC: method A3, Retention Time 2.9 minutes.
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5
4- brono-2-[ 3-(1-tert-butoxycarbonyl pi peridi n-4-yl carbo
waybwroosa) phenyl ] - 6- nor phol i nopyri m di ne (0. 3PCE)GB20M$R02664
Spectrum (CDC13) 1.4 (s, 9M), 1.66-1.75 (m 2H),
1.83-1.87 (m 2H), 2.29-2.37 (m 1H), 2.69-2.77 (m
[3] 21 MNassBpedmnan M-HIN468HIPLE: @RtHod, AR Metention T3me 2, 64ldikutes.

7.34 (t, 1H), 7.91 (d, 1H), 8.03 (d, 1H),6 8.11 (s,

(41 . " @DMS@ﬁqshMgDﬁai%@@@f)pi-é%éd@@@ 2D, 36421, 3.87 (s,
d rd ' I t r ha

SE P T 6 280, 8 05 R Fas 1y 2P R P, 7,57 46, LD i, 1D,

7.92 (de 1 HP 3020, 2%, 84 (spOHY Y. 34 @C1H); Mass Sbyd@rinteM-+H* 474.
conpounds described in Table I1. Table Il QNN Rl

[5]) p Mpsg Spegtrum: [ 454 BPLCy mxthodiA3, Rsteatipn Time 2.61 minutes.
3-acetam do 3-pi peridin-4-yl carbonylamno [2]
2- hydroxy 3-pi peridin-4-ylcarbonyl amno [3]

Exaﬁq%ygr oxy 3-piperidin-4-ylcarbonylam no [4]
- hydr oxynet hyl 3-pi peridi n-4-yl carbonyl am no [5]

2-(aglygiaminnpbenyl)-433ghysapk piethylphiengh ompk pholimvpyoingidine
(1> RRE e eife (iREREh05 Splid Rutififmiiehe O
a ' ' : ORIt Rz pectrum
N. tﬁhﬁﬁﬁ%c‘gfbo%%gcﬁiei@ 2R 287 aza%@nz[oﬁ‘lazwﬁﬁéll)s

met hod A3, Retention Ti 2.9 m nutes.
1,1, & teio0asthyd s@ninnP oy B8R 0ehosiRe6Y) (8053 B)anN3MF (0.35 ml) and the

o R 0 P B 15 e A e
solu%b% %)f %us(ﬁ-ﬁg%bno%)%gﬁg%Ag(gvhyil%xgrn%grgg%?%&lkgerﬁngrpgé}slnop?%dme (0.044 g)
in DME (LHm]) wasatdded and Hje, mik @8 wad stirked for 5]1@1?8. (The DME)was
eva[%ﬁ%%q.g 'ﬂﬂﬂ&(}%icf%ﬁ %gzri_d((é nﬁlé ?paﬁ/aiée%gﬁ é]-sérpéﬁbyé m%hi].%g myjijture was stirred
at aﬂéﬁ'eﬁ% tefipbaRfe fo12 IRHE ALK xR 0dpdThBl bk the RIS purified

by HRI((Busgihy & W aens 'K e pteparhti ¢ S rdverie dphasetcblunph it rorfs-silica,
hol i nopyri m di ne
19 ngne diameter?¥00 mm length) using decreasingly polar mixtures of water and acetonitrile

(containing 1% acetic acid) as eluent. There was thus obtained the title compound as a solid
(0.025 g); NMR Spectrum: (DMSOdg) 3.74-3.87 (m, 8H), 4.62 (s, 2H), 5.27 (s, 1H), 7.27
(s, 1H), 7.41-7.54 (m, 3H), 7.86-7.93 (m, 1H), 8.13-8.25 (m, 3H), 8.61 (t, 1H); Mass_
Spectrum: M+H" 420; Analytical HPLC: method A1, Retention Time 1.77 minutes.

The 2-(3-aminophenyl)-4-(3-hydroxymethylphenyl)-6-morpholinopyrimidine used as a
starting material was prepared as follows :~

A mixture of 6-hydroxy-2-(3-nitrophenyl)pyrimidin-4(3H)-one (5 g) and
phosphorus oxychloride (100 ml) was stirred and heated to 105°C under an atmosphere of
nitrogen for 3 hours. The resultant reaction mixture was evaporated, toluene (50 ml) was
added and the mixture was evaporated again. The residue was dissolved in methylene chloride
(200 ml), an excess of solid potassium carbonate was added portionwise until effervescence
ceased and the mixture was stirred at ambient temperature for 30 minutes. The mixture was
filtered and the filtrate was evaporated. The residue was purified by column chromatography

on silica gel using a 1:1 mixture of isohexane and methylene chloride as eluent. There was
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Di i sopropyl ethyl ami ne (0.054 m) was added to a
stirred mxture of 10 N-tent-butoxycarbonyl gl yci ne
wO0Qo@A8599), 2-(7-azabenzotriazol-1-yl)- PCT/GB2005/002664
1,1, 3,3-tetranet hyl uroni um8iexaf | uor ophosphat e(V)
(0.053 g) and DVF (0.35 m) and the resultant mxture
thuswtained 4.6atichlamo-2x(fenitvophatydlpyrithidine (.38 ginderwhiee solid; NMR_

Soe B NSt aH e TR S5O prA% PR 8715 DB oHD.
nOQAYfrh{@qu 8.6 glcgftﬁ‘oQ) 1&0%@&&&% added and

the mxture was stirre was 15

3—h>ehm9memhsdphenﬂbofdmma@aci85 @), aaésturf 2ubtide (A @dded to
(.1 Be resi due and the m xture was stirred at anbi ent
t

W@P%W%P@Ofmn@fqﬁm?@] drvhlérqnaﬂa@ﬂ@(mab 1 @omplwcawéldmethylene

| ed ..b C usi n
Chloﬁgg &+ g& gg?‘{é%g%‘é%{mé NEVErEE ! tlB% gg € %&P&Fﬁ%g?@ i ocfrnbtﬁ%gen at
ambsink temperaitﬁrer’fﬁir o) anmitey andliéh hahtd POAUPQ f8153 Rélirs. The reaction mixture

decreasingly polar mxtures of water and acetonitrile
was celgdl ip amhigntTmpeatyre apg tf@)prqspléatwm collpated dyditratidny svashed in

tm%g@g{‘élg\%a&% %\5%@,)%’ g %s gyné%vad 20 %ﬁ g%ag tl%% obtained
6- ch2ch|)>v4 @—Eydré)ﬁymel}wlphe?lyﬁb gﬁmtrlafhenyggﬁm?du%asgzmvhl:%é'gohd (10.5 g);

86 .93 (m 1H),
e@Mﬁﬂds)M(mzﬁ) S563fa(ty s AI55+16 Gn, 2H8), Add (BI1H), 8.25-8.33

(m, ﬁ%nidn@h%)%%%l@?@??%érth hyl phenyl ) < 6- nor phol i

NORY il oTQ pé&ﬁﬂl B@B3%) o‘fttl%ﬁahl@ﬁal%t&ﬁdlﬁéd WREp IR R5.94 mi) and

as follows : 25 A m xture of

DMA4-(h¢ el bywgs SutegLamdthc@ipd em§0°Cpfior |461minuteﬂ( Bife @actiqnEmixture was

evagfgned g B8 TR T tarted SRS e The SO b ogdleotegpy filtation and
dried@ile® vadiien. r’ﬂ%ilé LAl thuk S8l 8 @;ch%fyrﬂ@ﬁylﬁﬂ gﬁrﬁafn%gphohno-

toluene (50 M) was added and the m™xture
2-(3 eitagrhenylenrimgidine (8. TR ¢) mbsihduss wad irdihs sektvseabeiwithout further
.pethylene chloride (200 m), an excess of solid
P“ﬂge ®8si um car bonat e was added portionw se until
ef f r t
SO AR IR, bl dll thifhfle MARh (58 B'ana
ethafiol|(1@0 mﬂ) wancktirted ahd heated @ 808€ fov & houa tFi@. reddfion meistude ®as allowed
i ed by colum chromatography on silica gel

to copf Fosiont tmprikings SOBAE 1/Sbivied e ciapel e BpmemDreciviate. Aqucous

t()%llr.?ﬁ GB%‘P%%?IS gélgggﬁ (%mﬁvsa\ﬁg %ﬁ]\égg%glgég with vigorous stirring to

prodéceba dhith blnrmy-of tif Jesidites 0 The Rtk upywhd i iro@ ar¢thd $il@te s
white solid, NVR Spectrum (DVM5Qd6) 7.89 (t, 1H), 8.1
evappgated; | Fhe rgsidup yas purifjed by cpiump chroppaiogoapdy o8, sﬂmy)smg increasingly

polsE e ST Titifs (2

tritu@edinden dlbﬂhQI&thiﬁ (ﬂﬁre&v@)thu@obtamed 2-(3-aminophenyl)-
bi s( d|phenzlphosphlno)ferrocene]dlchloropalIadlu

4- (31[1wqh]0;<y1116ti1§/habﬁ@fl)e -mygrplolipephignidiee achiadidi (84 (2x NBIR §pectrum:

MR DRl (AR S 3L R SRR . e

74170l 75 od,A4G, 7.81t, IEHBI0%.8. 1TNe, 188 IO, Mt ure




was cool ed to anbient tenperature and the precipitate

was collected by filtration, washed in turn with
worbdsansdi4 wat er and net hanol and dried under PaTAGBI005/002664

There was this obtained 10 86

6- chl or o- 4- ( 3- hydr oxynet hyl phenyl ) - 2- (3-ni t rophenyl ) py
Example@d ne as a white sol i d (10 5 g) NVR Spectrum

(DVSQd6) 4.66 (s, 2H), qé , 1.55-7.6 (m 2H)),

7. ddsipg anajagpps pcpdurgs @gho esgfﬂi)ed ig Ez;emp@ 5. th9) appgrete

2 <3‘§’rmﬂ?’5?‘%nﬁﬁ%‘?%@% *ibreagpd R Ao e BRBDLAG iy ve e
conipdtndsder{ A iATDabldH. Iriléss cheaRide bﬁ&tdegnm@ry&&@ sb&®nd48 amino
m nutes. The reaction m xture was 15 evaporated and

5 groypsedn thesqaghaxylia gcid yere pratestednycelN-rewrthatox yrirborsd igranpwelsich was
rem\%{gel l?e)ﬁ%g %gs%ft Wé&fﬂltolrga%et?cngmd gsr 3eesgr1f5| v%fthfﬁfxlilu%rf)]le ;her €
4- ( 3- hydr oxynet hyl phenyl ) - Geappe gipol i no-
2-(3-nitrophenyl ) pyrimdi ney8.12 g) which was used in
t he next stage w thout fugthe purification. A
m xture of the material sp obtgined, stannous chloride
di hydrate (15.34 g) and 2 anol (100 m) was
stirred and heated to 80C f 1 hour. The reaction
m xture was allowed to co 0 anbi ent tenperature.
DMF was added to dissol ve lt he gumy preci pi tate.
Aqueous anmoni um hydr oxi de sg] ut >x188Q1was
added over\@11 1 nut ) ring to
produce a t/e S f tin reg The m xture
was filtered and t e
resi due was purified by colum chronatography on

silica usj ng ilnr'r easi nﬂl \ 25 nnl ar mxtures of
Ng. s%N@t@ane ar(cRe)tphyI ac=t ate as eI uent . XHE material so
+ K Thaor o
cIl 1 LAY

N e R e
ngi d _g{@ﬁyﬁ?{gmhspg?)sﬂﬁ% é@g%bglﬂ(ne "é‘i.)a

mﬂ? ( rB-b3tioxymedt1 (t , | Lialylémind (m 1H), 7.01 (s,

D 7115 (f’ 111)’ 21 41-7 49 (m 7|—|\ 7 75 (d 1|—|)’
714 (¢ 3im§lroxsn@mys 11 %mmlmpnt-%ymeyla@mml) 30 WO

203t 0gba I AFBYE ks  t b ORUSHASRINEUR | n Bxanpe
ap 33@&&&?’&& 103" amlg@@j& [IA§YT T M i Ne was
he

reacte ppropriate Carboxylic acid to give
tife coihydraymesstr i bel-leueylbadhe 11. Unl ess

ot herwl-se-st mno 5 groups
||58]t he ééwémwﬁwﬁcu d %o@?@}éal@msé@m@@ by a

ot bR VAPl | uof SReme P Y0 oncr | bed
W1bh! N B3R Gmethyll @bl B(\-Idethy#dlanyl)amino
[11] 3-hydroxymethyl (N-methyl-L-valyl)amino

[12] 3-hydroxymethyl (N-methyl-L-leucyl)amino

[13] 3-hydroxymethyl D-glutaminylamino

[14] 3-hydroxymethyl serylamino

[15] 3-hydroxymethyl L-threonylamino

[16] 3-hydroxymethyl (O-methyl-L-seryl)amino




N N X1

[1] 3-hydroxynet hyl
W0 28)6/085%mi nobut anoyl am no

\' NI\

QL

~R1IP No. & Note (Rl )p X1-Q1
L-al anyl am no [2] 3-hydroxynet hyl

[ 3] 3- hydr oxynet hyPCT/GB2005/002664

L-val yl am no [4] 3-hydroxyré&t hyl

2-amn

no_[5] 3-hydroxynethyl

2[15]71' n

Lonl

pent-4-ynoyl am

ppduytiangsrietryl no

L

||r\\1| gm Ro r7'|

(M6 ety Y cisenydyanminby |

hydroxymethyl L-leucyl am no

[fé'F] 3-

nW@S@}H@PﬂX)’I 2-

r@%mynhaf hwyﬁtamwhénm{og]

T

oxyﬁg’i

Ay

%é%‘(ho [ 11]

h?‘[n&‘fit T o—116]

d
oy

masr&tosa

ymefh rret
xyiret hyvl (N et

'am!md’ @InYétﬁ Hl‘,ltﬁl‘i’ooyl&rf!tﬁg

th | eucyl am n

:izﬂﬂ/dr

2 Inu_rlr

p3yetoRyinefdyty| ut

AVAVZ 22 =% dll a3V1 carvl

U22hr e

by i HBetl 6]

a@smwmnalmtaﬂoyﬁnn

t hvl
J

@WW@&?W@M‘W

laVaVaVeall oVal =l

e

DGOSR 67 [T

VKJ LUUD

B A

thy&ofﬁmihyﬁm niog

| - (‘vst el nyl)

ﬂ@ﬂ%ﬁﬁé{met AyT

eR1
am no [19] " 3- hydr oxynet hyl

3(0*mfbt}1l}'i<-iLﬂfl?iﬂm)del’yl)alrnlno

et h\/l

1 (ﬁ8)4f=2121}1031 my@p&wﬁ@m;}qutanoylanuno

%1%1@’1 }ﬁ%ﬂnﬁ;;)&et hyl

f[(z&]m Jpojlﬁy@asa y [@Rlz_s%ahé!rﬁfn@éydi@ﬁeﬁv-h-ylcarbonylmnino
r) t byl -1 -hnrmqprv am no

1291 -hydroxymethyl (1S,2R)-2-aminocyclopent—l—ylcarbonylamino
[30] 3-hydroxymethyl 4-aminomethylcyclohex-1-ylcarbonylamino
[31] 3-hydroxymethyl trans-4-aminomethylcyclohex-1-ylcarbonylamino
[32] 3-hydroxymethyl 4-aminocyclohex-1-ylcarbonylamino

[33] 3-hydroxymethyl 2-[(1R,3S)-3-aminocyclohex-1-yl]acetamido
[34] 3-hydroxymethyl pyrrolidin-3-ylcarbonylamino

[35] 3-hydroxymethyl (2S)-3-pyrrolin-2-ylcarbonylamino

[36] 3-hydroxymethyl piperidin-2-ylcarbonylamino

[37] 3-hydroxymethyl piperidin-3-ylcarbonylamino

[38] 3-hydroxymethyl morpholin-2-ylcarbonylamino

[39] 3-hydroxymethyl 4-aminotetrahydropyran-4-ylcarbonylamino
[40] 3-hydroxymethyl 4-aminotetrahydrothiopyran-4-ylcarbonylamino
[41] 3-hydroxymethyl 2-piperidin-4-ylacetamido

[42] 3-hydroxymethyl 3-piperidin-4-ylpropionamido

[43] 3-hydroxymethyl 2-[(2S)-pyrrolidin-2-yl]acetamido

[44] 3-hydroxymethyl 2-piperidin-4-yloxyacetamido

[45] 3-hydroxymethyl isoindolin-1-ylcarbonylamino

[46] 3-hydroxymethyl 4-methylaminobenzamido

[47] 3-hydroxymethyl 2-aminobenzamido
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[ 26] 3- hydr oxynet hyl
(4R) - 4- am no- 4- net hoxycar bonyl but anoyl am no [ 27]

wa@-2mechosty et hyl gl ycyl gl ycyl am no [ 28] 3- hydr egymaB2nsl002664

(IR 2S)-2-am nocycl opent - 1-881 car bonyl am no [ 29]
3- hydr oxynet hyl

(48] 2R] 3rydroxyaetol openB-anijdwehilbbydaatiticno [ 30]

3-hvdr Dy et h\/l

4F4%i n ) Ayyaragneiiohex - | 4yandaemethylbenamido [ 31]

f Uﬁlj?’)j’” Oiéli VT oy c | GrrEnaAy Py IRy -2l fbopyamino

3 d ~AM NP6 yel - am no | 33}
3[§hl€d: ;é\%@% hvmeﬂlyi" S X4 aRfohenyl)dcBaRRay

2E92] 1R| 3Pyydibzgmetintycl JBeinnﬂo-Qlﬂhaﬁﬁh@tarﬁiﬂo [ 34]

3-hvdr oxy r hnn\/l am no r?'—'ﬂ

yet-hyl—pyrrol |
s )?e;}wéthyme(@s) 3 Mﬁfaanmqphznx))nrmb@mdam no
35% B e e e e

SpsRY dr PANRELIRYmetl! PNO[ (MlbénAgityPaiam no [ 39]

3- hvdr oxynet hy

4[58 npB-diydaixyohetiyyy r ant Z-aydins 2@ lyibayhaeetanidd]

2 h\lrlr hayovat hvl

4054k n aﬁ%ﬁvd%y@ﬁﬁ%u opl#4Framing-tarbisiazel-AoDapatapido

3= nyur nyIIBtllyl 2= pl PT T m4= yl acetantdo LTrLJ

3- hydr oxynet hyl 3-pi peridin-4-yl propi onam do [43]

Not& hydr oxp dsudct éaﬁ)chtamefeﬁlsingldara%h}ébvh%ﬁi@m do
— [44] 3- hydroxy peri di n-4-yl oxyacet am do

[1] [ 4Mlass Spoetruny:ivie: 345411 @Lﬁdmbthnd Aly Retention {flime2r@ minutes.

215 Ko SRt s EEL e Mo RB66 60 dirpt 468 minures

[3] PCM4£8200aRPX0F+ 488, IEBC: l%eﬁ‘l)ég rAgQx R@ﬁ:‘hﬂ)ﬂﬁ Time 2.15 minutes.

3- am nonet hyl benzam do [ 49] 3- hydroxynet

[4] 4 AMhdsn Specthun:BdmEA 5 8oHPEQ] mathhg drlo Rytentiby IT1me 2.68 minutes.

151 5. R0 S N b 0B P Vo ks BE e o Tiraep.53 minutes.
13 IS AT o T PN sk 152y e
[7] 3 Mmmm* 4’!7?6,rﬁPBCp|neuhyﬂ [Arloﬁemﬂﬁﬁm ime P95 Iminutes.

181 5. e Sedimame o 4 ot hedind &y Rebiotdimae 273 minutes

[9] Mass Spectrum: M+H' 490; HPLC: method A1, Retention Time 3.09 minutes.
[10] Mass Spectrum: M+H" 448; HPLC: method A1, Retention Time 2.66 minutes.
[11] Mass Spectrum: M+H" 476; HPLC: method A1, Retention Time 2.92 minutes.
[12] Mass Spectrum: M+H" 490; HPLC: method A1, Retention Time 2.43 minutes.
[13] Mass Spectrum: M+H" 491; HPLC: method A1, Retention Time 2.41 minutes.
[14] Mass Spectrum: M+H" 450; HPLC: method A1, Retention Time 2.42 minutes.
[15] Mass Spectrum: M+H' 464; HPLC: method A1, Retention Time 2.49 minutes.
[16] Mass Spectrum: M+H' 464; HPLC: method A1, Retention Time 2.61 minutes.
[17] Mass Spectrum: M+H" 464; HPLC: method A1, Retention Time 2.53 minutes.
[18] Mass Spectrum: M+H" 480; HPLC: method A1, Retention Time 2.74 minutes.
[19] Mass Spectrum: M+H" 494; HPLC: method A1, Retention Time 2.81 minutes.
[20] Mass Spectrum: M+H" 462; HPLC: method A1, Retention Time 2.83 minutes.

U
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[ 57] 3-hydroxynet hyl

2-(5-am no-1, 2, 4-thi adi azol - 3-yl )acetam do Notes The
wonrowwosa4 gave the characterising data shown beCowmB2)dbs]002664

Mass Spectrum MrH+ 434; H®C: nmethod A, Retention

Time 2.58 mnutes. [2] Mass Spectrum M+ HH 448; HPLC
[ZI]WM@MMMHH* @8 THREC2méthotiAlly Retention Thid$ 2MB3hinutes.

o Bl e G LR A R i L B
rret u

B T M S S

[24]2 DBaswiSpedtesn: MRl 4m@emblhbmA1|\/RanﬁalﬁTnhE’ﬂ-.©4 minutes.

hod Al, Retenti on Tine 2.31 mnutes. Mass
[25]Spé@i—i§RP—&HIHM AT Crrmethed A, Reﬁétlelih imﬁZﬁBn’@nutes.

[26]2 m FB §b6l@5ﬁczﬁ)§t§5§n %nmu%{g entio 43‘ m«Tng gg Minutes.

[27] Sp mlﬂﬁectmlﬂﬂ} (DMSOdHFMB 31890 EHN 4.0 BetzHljltzl w(PTQH? 7.27 (s, 1H),
m _nut es. 10] Mass Spectrum MrH+
7.4- 77@? I(f@dﬂﬂ 7.8t £molH)F|8n‘lé 3% 6mpd AL 8. (t, 1[HD1}0 A és 1H); Mass

&zcgﬁggtM_g %LW476 HPLC: nmethod Al, Retention Tine
nutes. [12] Mass Spectrum MW 490; HPLC

[28] e Muss SAtctruRe MEAKT a4 THIPEC 2méBodiAnUReSntidPTIe32. 7VaS futes.
Spect rum I\/H-H+ 491; HPLC. et hod Al Retention Tine

[29]2. MaspSpegtmay: MHAF74EHERLGpeethed dl, RetertiabTime- P4 minutes.

150) oo MR sfoudE MR, 307, Dd ol R Egaiot it ¥ gutes

[31]2. m/[m eétRn: (DIMSOdJYsss- ﬁDQﬁlt DHYIT. M*h*t94§141¥§3ﬂ'—§3/ 1.53 (m, 2H),

met hod Ret enti on Ti ne 61 m nut es

L. 88@3&&);%6-2&1@@ 38, 3. 1PBE8 (neﬁHb,dﬁl 63 (s, Be). 528 Gn1H), Te26 (s, 1H), 7.41

Y N L T NP o

(s, 1ﬁpqq§gstgyectMﬁﬁHMé@ﬁ 50bPLC. nethod Al, Retention Tine
m nut es [ 20] Mass Spectrum M HH 462; HPLC

[32] rrémeﬁﬁmwm 438; HERC: 2n@BodiADLR etsnti SHTIR00609 BBSkds,
PCT/ GB2Q05/ 002664, . 89, [ 21] Mass Spect MrH+ 448 11
1331 [ CThe BT SAYe thedplowing A afigriaing ga TR Speqtray (WAES0d)
_ 7
1.0 ogpgxﬁt 3 st Q-K 11%119@ 1. @P{rﬁ%{%ﬁf%@, %@Eés‘%‘s.m (m, SH),

m nut es. sS Spectrum
4.63 meizﬁlc)w 27 (s, RHEY, §n42 O2H), Te522].47 (thj8H)e 3.97-1.92{m MHS) 8.23-8.13

(. @ng {-lgl.;l 4({752151]1)HPLC net hod Al HM§et e2t7|80n' 'FI')nge
[34] "EM'AQst%ctruBe E:/F+ 6 H@ éﬁe%@%odak%%éﬁt{on[’ﬁl onjv%swénutes

[35] 2. mssnSmtrem M-2¥ 438YRPBi02 (i’ﬁdﬂwﬂzﬁ)( mg%ig)h ﬁm‘é& &4 Rinutes.
, (s,

[36] 7nthe71')_1!)g§uc(t,g\av%q]q; folipvgu;gw;h:ggcgt(nﬁ{imgd ta MMDMSO%)
1.32- 21;4)73 (B 488, {47-15 0, 248; 2440%5 (ﬁ{')lﬂ),'\%é‘ 3.03PGE U™ 7!k

(m, 8H), 4.62 (s, 2H), 5.27 (s, 1H), 7.27 (s, 1H), 7.39-7.54 (m, 3H), 7.88-7.94 (m, 1H),
8.14-8.2 (m, 2H), 8.21 (s, 1H), 8.62 (t, 1H), 9.79 (s, 1H); Mass Spectrum: M+H" 474.
[37]  The product gave the following characterising data :- NMR Spectrum: (DMSOds)
2.56-2.67 (m, 3H), 2.79-2.82 (m, 1H), 2.97 (d, 1H), 3.15 (d, 2H), 3.71-3.87 (m, 8H), 4.65
(m, 2H), 5.27 (t, 1H), 5.23-5.31 (m, 1H), 7.27 (s, 1H), 7.38-7.53 (m, 3H), 7.92 (d, 1H),

7.89-7.97 (m, 1H), 8.14-8.21 (m, 3H), 8.55 (s, 1H), 10.15 (s, 1H); Mass Spectrum: M+H* 474.

[38] Mass Spectrum: M+H" 476; HPLC: method A1, Retention Time 2.62 minutes.
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10 [ 28] Mass Spectrum MH+ 474; HPLC. method Al,
Retention Tine 2.71 mnutes. [29] Mass Spectrum M+H+
wa2doo/obRLC. nmet hod Al, Retention Tinme 2.48 m nBCEAB2005/002664
[30] Mass Spectrum M-H+ 508; HPLC. net hod Al
Retention Tinme 2.8 mnutes. [31] NWR Spectrun1
[39]( DIMERY Spe@ng:- M-+ ¢40; H_P_Q@_ ﬂaeﬁﬁd]A]ZRe(amtloﬂHﬁm6268 minutes.

[40]3 %ié_séé_@i& @%ﬁ 52% il mz?bfyi Alé Régenézlgr? %mmZ %%utes
[41](75 ér%ﬂ: @du% g\é!ve ﬂ%er’ oﬁl‘bgznig}&?gxazcg n?jng7c1ﬁ_31 %&@% (DMSOdy)

1.0491. % (r(mszH)l Hl)57 Nsssmsue);tzrm 2m1h+215p2 88L 825 (vh3H), 3.73-3.84

Retenti on Tine

bgl Gh fou%léb 7. 25[<3aﬁH>Tﬂé (prlé@uw%ai/@nma 7 81-90MmglH), 8.11-8.17

(- ?ﬁ? S 6 19,31 Glrip; 1040 1 PR LPREAY 45, 00 7

[42]2 sgszégctfg( : l\ilﬂf 592 ?EPE? 7141eﬂ16ﬂ 135711 g)zeteglﬁ% T%rﬁé%z @El) minutes.
S . , m
[43]7 H&h_mgw@ QI* 484 ziﬁlﬂagmethefhms Rytengos Fire 2.69kfinutes.

o008 b e AR 20088 e, o

1.3121.68 (1] 709, @94-1.886h, eSS, 6$pp¢4 (HMH)VEI8Y- ﬂ%%m%)% 72-3.86

met hod Al, Retention ine 2.84 m nufes.

(m, $Hbduilcts, Fdud-alHs, 1), V@\ﬁn(nglft)haﬂé&t%(msﬁm)g7($éth88 (mNNIR), 8.14-8.23

an, 3 ST Yoy Sacgenme MR S0 377575 35

[45]( ”Ma%b')s e&ru@@ M$H+ gbﬂ H[i@ glgét(ﬁod Nlébketeﬁtl&z Tirfe 3. 1%')mmutes
[46] 2 1 Mass swctnmg M-}_H)‘ 49@ HPLC: memeu Al9Rg@n(ien Tm 3.0Mmsinutes.

PRSI 4 [l T B AL BEXE TS | i

[48]% Dm)@bec?t,ﬁlilg@?zgﬁbé '"HPI?élﬁlethgd mﬁe§§t1§mﬂ&%%7g Sm%%t]es.

[49]2 H’jrhe Breificy gave the) follswig: dﬁaﬁﬁ:te(‘lﬂmg Hala, :- KMR Spsctrubid)(DMSOds) 3.41
s, 10575393 ({;ﬁoé}l‘ﬁ)sgzgﬁ)( . 63@'9}1)1@ s, ili{')gi 4§9 qééé)sH) 7.94-
OSSO S,1. S E  a

[50] 20 D15 O B p&irbnPOT+EB20%K) HEIAZ GHctho® A 1[ ROENRASTin®PE T Hiifiutes.

1511 i MUASB PR VEAHE 4O GG gr oo A4, Begntiou-iese 281 s,

[52] 'S‘IaMeaRg Egéé I&? (IJ\VI\]HES 4%% g_#%%&t girf%tg(?% 61 [dlgé‘tlgnt]-(g}leﬁ%ofjgg ?mnutes.
o5 st e T £

[54] ( M‘L@g Q].(;)}LPL_CQ gngtod g*_qlg Retentip Tlmeﬂ-(j)Z minutes.
BIATE A e TR S

[56] Ma MasSPpa it IVI-NEH5 G ﬂ@&ﬂleth@ismaa@t@ﬁﬁdimmwﬂs ﬁ@l%ltes
met hod Al Retention Tine 2.81 m nutes.

C [ 43]
[57] wa@he %ééémnbmoxmamhonazmnwgﬂ-thm@m 3ayl)acRiée and beed as a starting
mate;I; AES d%SC%%emrm‘J n§1b1otlcs 1983, 36, 1020-1033. The product gave the following
characterising data :- Mass Spectrum: M+H" 504; HPLC: method A1, Retention Time 2.59

minutes.
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[44] The product gave the follow ng characterising
data :- NMR Spectrum (DMSQd6) |0 1.31-1.42 (m 21-1),
wWa2006/0058% (m 2H), 2.64-2.74 (m 1H), 2.87-2. 88T/(GB2005/002664
2H), 3.72-3.86 (m 8H), 4.MW1(s, 2H), 4.61 (s, 211),
7.26 (s, 1H), 7.41-7.5 (m 3H), 7.83-7.88 (m 1H),
Exagnplld 78. 23 (m 3H) 8.62 (t, 1H), 9.77 (s, 1H) l\/ass
Spect rum 1{945] Mass Spectrum M-H+
4- (3H9Ltt§0x:ﬁ'€@ﬂ’aéplmnyl)ﬁ?e£ ﬁlrmsﬂlyipwerlém_rﬂ-ymﬂxb%glanuma}lenyll-

E{Hﬂg M+H+ 496; HPLC. nethod A, Retention
6 [ ol@@%ﬁmﬂi%ees 15 [47] Mass Spectrum M+H+ 482;

BPIEElsopﬁiprhyﬁnnnE?@@ of indNwdd auded tola siimmed @iktuk4B] Mass
ectrum MrH+ 496; HPLC. nethod A, Retention Tine

1-m2t%71p19ﬁqﬁ1m é@/lcarbrgthcrh@d@ BAgh 2-Jaazebenretriagpl-bubng

1,15 386G P B Rertior N SPRREVE 1053 BRI INIFdQ 35 1) and the

resuﬁ&ﬂt)nnx?urgsva@ stirrddHor a Iﬁﬁnﬂaté_l 1(dHinufeldnder n &41os é?§oﬁ fitrogen. A
3H), 8.16-8.26 (m é@ 11,3). 10.37 )
solufigs of %ﬁé@mmhemdm (agwdrcmn{e }Phﬁaﬂé-GSp@@hﬂhmpymi}hne (0.044 g)

in DRME 0.3 el BAQ¥ i i a8 Bphed B 5 P8 B wa
evapigited hﬁ@ﬂleTemeZwﬁsledﬂf Hb9HPLA Bghg Wﬁtm%px@érfdi BrepMte
496; HPLC:. net hod Reténtion Tine 2. m nut es.

revemgjphmqﬂlsrm €3 mieronsvilisa, 39 @um Idil’mietemé@(hnnin Jeingth) using decreasingly

polaE Ty qa e A A PPITHE FDRATIRE Hbibeb BB Albey Thege was thus
obtairé@]thé\/ﬁﬁécéﬁﬁé‘dﬁdwa sMidrtto 639y, Nﬁk@ﬁee@&zhoéﬁbo&) 1:61-1.96 (m, SH)

Retention Tine 3. m nut es. pectrum
2.18598.BH)1R178:-3. &%(moﬁH)M,&F(ed,tm Dad (TilkD, 228B%s, AihLi.4b(t, 2H) 7.48-7.53
71. T
(. 37 R709 e S S (P 5152 AFDn P 9915 A8D: Mg Spetrum:

rafqi ribed in
Mt 46 A6 UARAPR, Bebill. Ricnihh Sihe2 siilERe ! Poove

the following characterising data :- Mass Spectrum
Vi 04; HPLC. nethod A, Retention Tinme 2.59 30
Exa es. WD 2006/ 005914 PCT/ GB2005/ 002664 91 Exanpl e

7 : i
4 glr}%/?r%%or%gu%gﬁoc délﬁei/ o)th%t d[eécr%bfd F,ﬁalﬂlgle 7 rthe Gaplqroépnaf

2- (3caanhopmeln§npyrm)1ﬁhmwds]reacﬁedmimt}m dppeapyiatedaehox@lic acid to give the
Di i sopropyl et hyl am ne (0.054 m) was added to a

compeynds ggsaxi %}? %a@g IV5 1-net hyl pi peri di n-4-yl car boxylic

acid (0.02 g), 2-(7- azaben,i, Lfelﬂ,zol -1 -yl)-
1,1, 3, 3-tetranet hyl uroni um Rexaf'l uor ophosphat e( V)

(0.053 g) and DMF (0. 35 d the resultant m xture
was stirred for approxi n{el gjl m nut e under an
at nosphere of nitrogen. ution of

2- (3-am nophenyl ) - 4- ( 3- hydrgxynet hyl phenyl ) - 6- nor phol i
nopyrimdine (0.044 g) in (0.3 mM) was added and
the m xture was stirred fgr SNours. The DW was

~ Xt- Qt
N

(R") 5

No. & Note (RY), x'-Q!

[1] 3-hydroxymethyl (N.N-dimethylglycyl)amino

[2] 3-hydroxymethyl 6-dimethylaminohexanoylamino
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10 evaporated and the residue was purified by HPLC

using a Waters " Xterra' preparative reversed-phase
woabasrms91d m crons silica, 19 nm di aneter, 100PAWMGB2005/002664

| engt h) using decreasingly 92pol ar m xtures of water

and acetonitrile (containing 1% acetic acid) as

el[3ient | 3-Hyeroxymwathyl hus| (lohigiylprelyDheirdo t1 e conpound as
asoligd (0. 03 gy NVR Bpectrum (DMSQdG) 1.61-1 96 (m

5H] 2 iél.‘/@@xymeshyls 742$>lr$md(nﬂ~y8amt)anndp 63 (d, 211)

| el o Y 2 444\

S R e T BN PR L AT N 7 e
0 i i 0 s
M{Tiut eb3-higdaxpeth§l Usi ng-nesthynadagddsylparbegdahiziot O

 _that descri-bed . in Exam

le e t he nnnrnnrlntp 20

21313- aﬁﬁdﬁ!ﬁéﬁyﬁ%&rl N %I-llmlﬂaﬂmlsl-ﬂ?%@@tﬂ% th the

A0 TR TGSl | v. | THbreiyelol R ARt S g

\" ~RIp No. &Note(RlelQI [I] 3- hydr oxynet hyt
(N, N-di nethyl gl ycyl)am no [2] 3-hydroxynet hyl
Not&- di net hyl am nohexanoyl ami no V\D 2006/ 005914

[ ( m&%&&%ﬁsgﬁg ﬁi@ oA S, Feiention Time 2.85 minutes
M eeaiibaius o el

(t, 2BD),135 @)x3He BIW3-3.87 (m 8H) 4. 62 (d, 2H), 5.27 (t, 1H), 7.27 (s, 1H), 7.42 (t, 1H),

2-(4- hyd di n-1| -yl t am do 7
77 St L o, e o S35 o, 10
Spe yelsgxymet hyl 2-imdazol -1-yl acetani do [9]
‘p‘%ﬂ% oxyrret hyl 2-(2-azabicycl o[ 2. 2.

[3] | ] DMt SBeottunaQet-HITH0; HNOC esethdll AGReteBAES TirHes.0Wniitutes.
448: HPLC: met hod Al Retention Tine 2.85 m nutes.

[4] [ 2MassSpegsma: N ¢BRSHRIS: method Al4Beention jme 3.28 mipwies.
51 2R shecttiin: @VS0%:)2H17 (s, 3H), 2.3-2.41 (m, 4H), 3.14 (s, 2H), 3.73-3.84
(m, 8H), 4.61 (d, 2H), 5.25 (t, 1H), 7.26 (s, 1H), 7.43 (t, 1H), 7.46-7.52 (m, 2H), 7.82-7.86 (m,
1H), 8.14-8.18 (m, 2H), 8.2-8.22 (m, 1H), 8.6 (t, 1H), 9.85 (s, 1H); Mass Spectrum:
M+H' 503.
[6] Mass Spectrum: M+H' 498; HPLC: method A1, Retention Time 2.46 minutes.
[7] Mass Spectrum: M+H" 471; HPLC: method A1, Retention Time 2.99 minutes.
[8] Mass Spectrum: M+H" 471; HPLC: method A1, Retention Time 2.62 minutes.

9] The 2~(2-azabicyclo[2.2.1]hept-2-yl)acetic acid used as a starting material was prepared
by the reaction of 2-azabicyclo[2.2.1]heptane and ethyl bromoacetate followed by basic
hydrolysis of the ester group. The product of the amide coupling reaction gave the following
characterising data; NMR Spectrum: (DMSOdg) 1.23-1.38 (m, 2H), 1.39-1.6 (m, 2H),
1.65-1.81 (m, 2H), 2.3 (d, 1H), 2.35 (s, 1H), 2.83-2.9 (m, 1H), 3.23-3.28 (m, 2H), 3.73-3.87
(m, 8H), 4.63 (d, 2H), 5.26 (t, 1H), 7.27 (s, 1H), 7.4-7.53 (m, 3H), 7.83 (d, 1H), 7.96 (s, 1H),
8.14-8.25 (m, 3H), 8.67 (s, 1H), 9.76 (s, 1H); Mass Spectrum: M+H" 500.
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5 (t, 2H), 2.35 (t, 2H), 3.73-3.87 (m 8H), 4.62 (d,
2H), 5.27 (t, 1H), 7.27 (s, 1H), 7.42 (t, 1H,

W 240600585 (m 2H), 7.89-7.96 (m 1H), 8.12-8. PBT/GB2005/002664
3H), 8.53 (t, 1H), 10.01 (93 1H); Mass Spectrum MW
504. [3] Mass Spectrum MH+ 474, HPLC: nmethod Al,

ExaRgile@ti on Time 3.02 minutes. [4] Mass Spectrum MHH+

4 8 HPLC: t hod Al Ret ent Ti me t
243 esw@rerﬁm%ropm@i@ﬁ?m&?ﬁ} iy Ty g grymetbytphenym

n@%l{ﬁoﬁh di 3.73-3.84 (m 8H), 4.61 (d, 2H),
b 26(s 1H), 7.43 (t, 1H), 7.46-7.52
( legﬂc]:)mmYdo&%onn&fé 0051 g} H)as a8deto . Iﬂl&tliréfbf Z-F(Qqarmnophenyl)-

8.2-8.22 (m _1H), 86(t 1H), 985&10
4-(3ggedutenymeiiphesyh-6-merpholisepsspeidine swmndmsthymcmonde

@ A0 e iR R Db et b i Shprutiion 10 RESs
-Dﬁn&ﬂylﬁihﬁid)bﬁ%elanﬂlﬁé (255D vwaReEbedMd Mititte #4d coddtubd for a further

met hod tention Tine 2.62 mnutes. [9] The
20 I@nP@Safaﬂu@lybé¢Q§1FZC@ (Z]ral yas 2dgad) anddhe tesultant miswee was allowed to

san 581 8 5 51 1 5 50 MG SRS s v

dissblvkd @y¥ethBiolRag itite miktere Y AsSletirisel B 1RSI (S'-ftbpfewmgps of

product of the am de coupling reaction gave the
aqudays laowaniua bydiesidgsobitioni dhe duxtare WhReSpeponatediand the residue was

puﬂﬁggg%fl ?sfﬂsg %“ful?eré Fgétegrg? prféﬁrgt?\? @ger% :pl%z}l_q%e :colzl_ngg(jzl_ﬁgrons silica,

19 nglg\,di%t%t?r, g()(ggm?%e%ét{l%ﬁhm% Hlé:cz?re%’séﬂ éf}_rl Eﬁ)lﬁir?rmg[{ﬂf?es %g%vﬁ%f' agcaslcfetonitrile

(contaiBidg (14 ackHy acid) @6elgent. Ty prodBctlebn&idibg frarti@td)wer8 c@imbined and

evassised bUORice s e S0Py D A5 6 2016 bt B Spectrins: (3VSOd)
i1vet ' | henryl

1.6321.{7§(1{1§>2111f, 241 TE! @)l 28 r@%ﬂ??xbb% m@é{?h 263-3}:864@1{,33113}/9.62

r oxymet hyl pheny ol i nopyr

(s, 2H)stu2e (tniH), dR6c@y Hapat3e ((,AHD514677.54aEn, 28D 71-9. % (m, 1H), 8.0-8.05

(m RS T es 07 gt D, AL IR KA 6. 30087 6 oiEDi Mt Smecimms M+ 491
Anaf R MPE: AR B RLEREF AL 0 9P mifdod ) and the

m Xt ur e was rred ent tenperature

f ofTh2Q- (mamihqﬂlenﬁl-)E—@%h}ﬁmyﬂmﬂiﬂlﬂ)&nﬂﬁ@m&ﬂﬁhﬁbﬁyﬂm&m used

added and stirring was continued for a further

as a glapfinganaterialiyas paenssedeasifellaws ¢ (2 nl) was added and t he
resu 1 I nbi ent
te%p%é’gﬁferdg4ﬁ)§ﬁ %%ﬁ'm&gﬁgnﬁw ?jélg&g §W‘eg{s/lapor at ed.

3- teﬁhﬁw@medg@heﬁﬂbamnw as:sd){wmi i, BaciRINNABGE deXT ot d)e
ure vvas neutralised e addition of a few drops

[1, 1obls(déléhi>@ et:rﬁvwmwp@@alé@mm@d 1 qoreplek secithrrgethylene
chlof@e (f.§3 gvﬁﬁ%ﬁfAe&O%nnﬂ v&ag Sif€d !cll'(ljdjh altito 80°C under an atmosphere of

nitrogen for 1.5 hours. The reaction mixture was cooled to ambient temperature and

evaporated. The residue was partitioned between methylene chloride and water. The organic
phase was washed with a saturated brine solution, dried over anhydrous sodium sulphate and
evaporated. The residue was purified by column chromatography on silica using an

increasingly polar solvent gradient from 0% to 30% ethyl acetate in isohexane as eluent. The

material so obtained was triturated under a mixture of isohexane and diethyl ether. There was
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purified by HPLC using a Waters " Xterra' preparative
rever sed- phase colum (5 microns silica, 19 mm
wdizeosmogai4 100 mm | engt h) using decreasi ngly pBCaiGB2005/002664
m xtures of water and acetoditrile (containing 1%
acetic acid) as eluent. The product containing
thusfabteinédoh §3-wer-butoxyrhéth@ghenyd)- dEhl@meBammsphbmylm}@midﬁle as a solid

he .title conpound asasoll NVR. Spectrum
(.97 ey Shedngh M D8 HELE: mothigd A Rolspgion Dirgb g1 minutes.

21- p})&%xtg 6e]0?"tl"1)’e xiagéehﬂif 3@{?11&1 %rﬁh@ﬁxg(é%l%ﬂlw&& Bd i1y was stirred

and Heaftﬁi ib. SMC(fm 2@ Hinutds. 7I]he7ranc_t'10f1 Aixfdrg wa e&hpSrdﬂéii ardhe residue was
1H) 8. 14- 17 (m_ 2H), s,.. 1H), 3 (t, 114),
tﬂtuweﬂ yner mer Whe soligsas erlllﬁ@te wfiligation andalinyti pedgr vapumn. There

was gﬁ{sg garlnx%g]dotgﬁ?erllcg?;(k 2er(—§h{‘£c e@;& ﬂﬂen}gré% ??ﬁ%%%hqe) 6- mor p
2-(3hairopHeRyDpyFimidie (438¢) Miks 8psdtait .| MIgH ™4 ® HPI.C Wasthod B1,

prepared as follows : A mxture of
Retentign diia B &M gnipuies- ni t rophenyl Ypyrimidine (5.4 g),

g’ atég{nif(r‘h&'r%lt nlgaét%% 8)% cf o&nﬁouasccih?on(dz'dzl?ydggté (8.6 g) and ethanol
(80 ﬁr?(l)  vias it @hd Rediyd W@%f‘@hﬁﬁ% I ThE E&Lﬁb&ﬂﬁ)&ﬁ&%sl zﬂfé‘w‘éd to cool

I1) 1:1 conplex with nethylene 25 chloride (1.6
to arahlanﬁmp(:@mrm Pl\%(;“vOgnl)ma@dtdéqxu Agueous ammod M hyd:lfexldalsolutlon

e, of _nitrogen,for 5 haur e rea
(=SSR TR AL Stes 5 b8 S orbus bt i pybles Aofite Shery of tin
resiR¥APPhAeure MR IRSEFHR thB BiltPRE {V'aﬁ EReFhike ti’}ﬁe sidue was purified by
nmet hyl ene chl ori de and water. The organic ase was
colupmgtheematogiaphy @amhcaumg incieasinglyl poddr omix tuges crfdsc:hmane and ethyl
nh rous .sodi um ate .and .eva e The resi due
scerflf PRy 108 TeRaD e RHoLeR STPR CUGr ARy oh e O s ane and
[ Ih_&0 en -
ety i | e 33h s Ko OO by B Chler B Mt ftpheny)
-m(plphelmcmlynﬁmdmdaasaa sodidll (@96 )y NMR Spetrunn (BMSOdy) 11881(s, 951),
sl BT 0 Y B LA 20 AR 8751 o
t IQGQ% 6- chloro 2-(3-nitropheny
7 63476839}1‘3&5) 2Z§3§Mgﬁs§;¥é 5 %9 Mass Spectrum M-H+
398 HPLC: method Al, Retention T| me 3.91 nmnutes. A

m xture of the material so obtai ned, norpholine (3 m)
Example W\ (30 nl) was stirred and heated to 80C for 20

L R e

C oUIsmgtaﬁdmblxbgcﬁusl prociduitoaliat désorivdd UNELAmMB8 OURITB-arkihesphenyl)-
hus obtained to yield

4-(3~ qerg-fgupéymm{p@@,)ﬂbéfmrph@ﬁwpym@lw pBedIdagied with benzylamine and

o B 95 g AP

methSdNUE, Retenfio TR &4Ghinkike. Nt eri al so obtai ned,
stannous chloride dihydrate (8.6 g) and ethanol 10
(80 M) was stirred and heated to 80C for 3 hours. The

Fxa he ion mxture was allowed to cool to anbient
—~Xaj ature. DWF (30 m) was added. Aqueous ammoni um

4-(3-hydreRynstth Aphesy1R6-morpholino-2-(3-piperidin-4-

ylcarbonylaminophenyl)pyrimidine

A mixture of 4-bromo-2-[3-(1-tert-butoxycarbonylpiperidin-
4-ylcarbonylamino)phenyl]-6-morpholinopyrimidine (0.15 g), 3-hydroxymethylphenylboronic
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(d=0.88) was added over 5 mnutes w th vigorous

stirring to produce a white slurry of tin residues.
woheroroosdisre was filtered and the filtrate wasPCT/GB2005/002664

evaporated. The residue wa9spurified by colum

chromat ogr aphy on silica using increasingly polar

acid(0058 e, setddkis(GRMeNAPRosphthe pallydiubf0)a 0 hal) ca @Surled @heous sodium

The material so obtained was triturated under a

bicaghopaigrselusion; (& e sethb2aimethgk yathape (89 rdt wasTHisred apddeated to 75°C

for %Holgs gﬂgﬁeﬁ 3B ﬁlng%p)herE o(f gitrogen. EB? (r)exsilﬂr%e tre tiﬂlé Hgﬂ(t)ure was evaporated

and G REBBOWaH @At HIdBE 851 Fnikird Of Iﬁgth ﬁng thloffand methanol. The
Spectrum (DMSQd6) 1.83 (s, 9H), 3.72-3.84 (m 8H),

resultar@3nikéyre Mdp filisredand she Flfpte Waslealapq)rategl—DA mixte® qf ghe residue from

the eﬁ%oraéog,énéu%ro%?ﬁuczaggd (léom.g%g gh)&gﬁe cjhll_gride (1 753rnf) was stirred at

ambienk ?enﬁﬁerﬁsfézmk 90 BliflRed hﬁ{ofrhixnﬁe (e févgﬁo@awm@m!emm&ded and

- 6-nmorphol i nopyriniidine Using an anal ogous procedure
the mmtuﬂaaWasde@&apdwdd i Mhé&rearpt evad puﬁﬁ@cBb}amlnmprchuyila)tography on

3-tert.-but oxyne Ilno r|md
revem -Rhastc R Wit arbﬁ%&lyg gﬁﬁﬁ é)oawann?%@ onilly siashing fhe column with
metltla{h%l I’dlfolv&%d%gl@ﬂﬁwﬁqm't}[‘a 2004 ﬁl¥ﬂh§h&ilc a{\ﬁi%m%@%hbﬂ ml"he material so
M-H+496; , Retention .
obtamedut aspurified Mpdtleer by column chromatography on s1hca usmg a 17:3 mixture of

et i 50 I AHGBRGR JPTIPA HGH sk, Ghamgierl s
o P b e e B e e copogad as sl
. 0’@) ) Mt @M}S@d@)ﬂ P20 (en, ) 2NOBL(FAT ] 4H), 2.88-2.98

GB2005/ 002664 95 d
(m, 20 k-4 00 o A BB AR AED T ek 85D, D). 723 G, TH,

7 G20, 9455, SpiCays e L DOREA L 9 Ml

M+H474HC for 3 hours under an atnosphere of nitrogen.
The resultant reaction m xture was evaporated and the
residue was triturated under a 10:1 m xture of

13th ene chloride and nethanol. The 5 resultant

Mu e was filtered and the filtrate was evaporat ed.

4- (3A1yariskymet1@ip1{eh§1)r@@-ﬂuﬁgﬂm@mhdlﬁm-@lf)@@-ﬁiﬂeﬂiﬂm—4-
trifluoroacetic acid and met hyl ene chl ori de

ylca(holﬁ’lmnqmngﬂpymmﬂlae an‘ol ent tenperature for 30

d
A bR 1o (¢ Rﬁgemﬂ*%‘“a A M G R A
6- chﬂ’éfbe (ﬁﬂydwxﬁﬁét WWWS@ 2—&%‘1&?)‘1&6@)h6ﬁ@e3@etrahedron

:.

3

Examp

lica using col um
198(i) rﬁ@; #69- |4§l/5 \Kh%g)ragldtDMAc(dlmlhwaMStltred@ndmamﬂﬁoll30w faieburs

amonl a SO

b t
g GRITE B SEeRod PRESCHOR FEFEE VAT THEEy daighR wes added
and BRRMRFRILE WRROYyoradd. I'BR HSHRIwas ffriffed By ddiien Shromatography on

silica using an increasingly polar solvent gradient from 0% to 10% methanol in methylene
chloride as eluent. A mixture of the material so obtained and trifluoroacetic acid (1 ml) was
stirred at ambient temperature for 30 minutes. The resultant mixture was evaporated and the
residue was purified by column chromatography on an ‘Isolute SCX’ column (1 g) by initially
washing the column with methylene chloride and then with methanol followed by elution with

a 7M methanolic ammonia solution. There was thus obtained the title compound (0.038 g);
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nmet hyl ene chloride and a 7M net hanol i ¢ anmoni a

solution as eluent. The material so obtained was
wonrddoiostied under | sohexane. There was t hus obrar/eB1005/002664

the title compound as a sold%d (0.071 g); NMWR

Spectrum (DVSQd6) 1.93-2.04 (m 2H), 2.62-2.74 (m
NMRHipec2uBS(DNVS®d}b1.2in(d, ZiH), 1.92-21033n8 2H)M.6 24479 (m, 2H), 2.88-3.12

(m, 3H§§-f'%?ﬁ%%3&?ﬁ@375§336?(3& %31),(3?9.%@-&(@?%%}%5%i(mzz H), 4.62 (s,
2m)($lo3 %{%ﬁl?,%.%ﬂ%ﬁgﬂi)]%@g%%?,?%d%m,%Wl;-S.Wﬁf’ 3H), 8.56 (s, 1H); Mass_

Spectru
Spedtnfa:- My-EF dg8§.met hyl phenyl ) - 6- ( 2- net hyl nor phol i n-4-yl)-2
- (3-pi peri din-4- vyl carbonyl anmi nophenyl )pyrimdine A
mi G 2el30fl-tert-butoxXycarbonylpiperidin-4-ylcarbonylamino)phenyl]-6-chloro-

X ] _ ST onvl an
BB BL Sl Tt PP A dBuows -
0.0t f&-tbray4- | VAR i3
209- 41%;9960? 04@) anmlil)ﬁi@j((yllﬂ%h 15%12 sti r?g]a()pgn héeat edne
(14.5 @),ﬁm@mﬂ&ﬁhl@‘ld%dbhxdrzts (3% ekan (h99shle eas ofirred and heated to 50°C

' g reaction m.xture was, evaporated. Tolu
for ZhlE R e for RGN MR (8T BB RA kR Persfge. Fhethyiene
chlokidé bAd 8n Wk oRY AtafrioAfhnk HydikidEBol&H6® (FRI0LH) FRAY a®idd and the mixture
silica using an increasingly polar solvent gradient

was stiged fwoStrointteye dbe mesabhntimixivee wps Gltered @hd the filtraeswas evaporated.

g Bl 0 o TR e o
result SRRk Akrs Was Fiftbred Ana kiRt WG vafsHelaThe Msliithtft S @R was

evaporated and the 30 residue was purified by colum
purified byreelogmaproymasography orsslict esiB increhsingly(pblay solvynt gradient from
0% lrsg Rl s5el RapALHGe FOPPOREP IS o LB ST R HPOLERT
] : Py . . ; t i .
2 e O LR s B ST pllto W & 199 o R,
Sped@ni: GBPUU S/ DT E62H), B67MNKR (fBp H),rAeA (1 DNSOAG)7.31 ad, 1H), 7.54
G, 1 7.%8%2@2,@28, f.énéd,(%%’, §ﬁ51:68%_ ; @é?lgi)ggli,%ﬁl)@,f 1;\/18a§s- $heetum:
M+ P> 4.02 (m 1H), 4.45-4.57 (m 2 H), 4.62 (s, 2H),
7.23 (s, 111), 7.42 (t, 1H), 7.48 (d, 2H), 7.91 (d,
%m H)?.Hzl(ggamge%?ﬁiz(mi-l&’d)l,l8,E&tl(amethyhb)ronihhﬁ&xaﬁmﬁpﬁdspmatew)
(8.5 g} way added ¢ 2 prixyks RN sy epsAbenRiPgiding-heathoamiesid
.10 R glcooelae (el 4e HOEDA RIRHOPHS b Bixture was

stirredl atiaxdbikre tedhiperature for 20 minutes under an atmosphere of nitrogen. The mixture
6-chl or 9- 4- ( 3- hydr oxymet hyl phenyl ? -2-(3-ni trophenyl) py
was £oqlpd|ond (Al assolyytionsaf 2nSorminepheayl)decldpioydr at e (38 g)

[ . heat ed. t. C for
O 3B BRI 1535 B0 DO BBt BB 5 o oe
resuldfinfiRturd @APLIGHAA 16 .wvdt i lveRetided efdmbibsiaedPétatiife for 2 hours.
aqueous  ammoni um hydr oxi de sol uti on (d=0.88) were

The gagiden mivdutereasidagtitinned befareer methydenefobtorklerming watss, Thkerganic

phasrg SN}% lg}ragﬁeteddirﬂ]tﬁ(}nuvsr/i?h Watr EII!IA \tzvﬁfl %rq aal?e%ug g.r%n{c;nlil}nrl %tygro\}l(\%% solution

(d=0.88). The organic solution was dried over magnesium sulphate and evaporated. The
residue was purified by column chromatography on silica using an increasingly polar gradient
of 0% to 30% ethyl acetate in methylene chloride as eluent. There was thus obtained

2-[3-(1-tert-butoxycarbonylpiperidin-4-ylcarbonylamino)phenyl]-6-chloro-
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Tol uene was added and the m xture was re-evaporat ed.
Met hyl ene chl ori de was added, the resultant m xture
woasosfoosdier ed and the filtrate was evapor at ed. PTA&B2005/002664
resul tant residue was puri%ied by col um
chromat ography on silica using an increasingly polar
4- (%lurw@twneﬁrsémeambpﬁmrdmﬁﬁaswﬁoam (B0%g1 NYIR Spetaie (CDCl;) 1.48

t hl e obt ai ned
o S B inetDi § Se o oth: 2 2205 S e B By 256
, DY 418 203208 4,84 &l 2P B, 44 MNP (1 SBES GPEIR.
P (2 P2 Y 0 A T AT R, 7y 1 5005.00 . 280,
8.217(sABH), 831(d( bT), BrY7 (s718% (s, 1H), 7.8-7.83 (m 11-1),
7.9 (d, 114), 8.01-8.05 (m 111), 8.11 (s, 1H); Mass
Spectrum  MrH+ 312. 20
Exaidld abenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um
uor ophosphate(V) (8.55 g) was added to a
4- (3thdruxymejhylphenyl) -S-methyl-6-morpholino-2-(3-piperidin-4-
(tert-butoxycarbonyl)piperidine-4-carboxylic acid
ylca([goq)éalg)nopétp %Wi@?hyl am ne (3.58 nl) and

h t
TSk EREV RIS (AR PR L phgfleire e
1-(teat- m;ammngr)pipendmgancaxﬁda@hw&aqo a77vR- Mas@hzbfhaé@ 1-y1)-
and a solution of 2-(3-am nophenyl)-6-chloro

1,1 %%@rw‘db skryﬁ@mbwﬁl@ﬁmpﬁpmwm) @e29(37g)&ngPMH (1 ml) and the
oL A 5 S P St
solut@’ﬂ@ﬁl—ﬁﬂ bhﬁaﬁmc%ﬂénﬂ) MB%%droxﬂﬁ@th&%@ﬁyl}lB-r&tﬁ 1L8- ﬁlo‘fﬁﬁ)hnopynrmdme

artitioned tween meth yenec | oride and wat er.
(0-2¢f geinRMF §h a3 wag sdded sind the nesultanhmivitinte wast stirred radamblbht

NI, d id d=0. 8
Nz e R R S AR p—
(0.18uapREaaaded thiBe AQidue Shd HR MBSurb Wak kiiged man%‘l:ﬂ{ %}P erature for

chromat ography on silica using an increasingly po %

30 ngmads ehhe mufftme%asavam%ted ayd tlaaemweewaspuﬁteuwydmc using a

WatS g{ easeuent [5 vvaf sobtalr}

TS 3L PIEPRAYf E?%%S BORG CRIUHEY Paricronsyilicar bbmp digmster,
100 hﬂ“‘%“%“h% e b R, R el &1 et SR AR Rpaing
1% ag:}:tlc Mx@ Bpdent. Ubher¢ @B@ﬂﬁl}s obtadi®d the 1itl® thmpdundhs . s85d ((Dr088 2);

NM&E%éctl e DRSS S;ﬂmzfgsis (& 5836301 %ﬁ&zﬂ){) 3 i 3(}@) 2.04-3.03 (m,
Tphd 7
3}1),%?62, @, 45%_?)231%((2,2&9%',6%%?23;{)( g.?ii {@;{),8')_?%577%3'5’(@%}49,975&%5 (m, 1H),
8.03 Bl dgn)ss 46 (t, 1H), 9h94 (s,I )IH?S Masts Spectrun M+hH+|488 Analzlt:i%cal HPLC:
rQx en nme nor ol I no- -
methoﬂé%rll B‘FWI‘&‘)X&EIB%\ﬁQgWPéW? nophenyl)/) pyri mi gl ne P

T I PR R AR s ORHBRAP D B ol P gprimidine
used(a® a barting) matBrifl Avazmbpanediy foawk < -yl ) -

Using an analogous procedure to that described in the portion of Example 1 that is

concerned with the preparation of starting materials, 3-nitrobenzamidine hydrochloride was
reacted with diethyl o-methymalonate to give 6-hydroxy-5-methyl-2-(3-nitrophenyl)pyrimidin-
4(3H)-one in 20% yield which, using analogous procedures to those described in the portion of

Example 5 that is concerned with the preparation of starting materials, was converted into
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1,1, 3,3-tetranet hyl uroni um hexaf | uor ophosphat e(V)
(0.293 g) and DMF (1 m) and the mxture was stirred
wanowrmosamt tenperature for 2 m nutes under anPCT/GB2005/002664
at nosphere of nitrogen. A 9ol ution of
2- (3-am nophenyl ) - 4- ( 3- hydr oxynet hyl phenyl ) - 5- net hyl - 6
2-(3-aminppledniy) oPEB-hydreh yigeth {18he 8- nettyl-Bihortpholif gpyyi@sidine in 5% yield;
added and the resultant m xture was stirred at ambi ent
ﬁﬁé Tfor 20 hours. The DMF was evapor at ed.
Trifl uoroacetl c acid (2.85 m) and water (0.15 m)
were added to the residue and the m xture was stirred
Exadiplani)i ent tenperature for 30 mnutes. The m xture was
evaporated and the resi due was purified by HPLC using
s (%hlméﬂlydroxqutbylppe@qdhﬁanoxmm? o6~ Geplppidisedcol umm

rons ,si| mm di aneter, 100 nm | engt h)

ylc“’t%g?‘h’é‘aa‘é’&? é‘a@?’hc ‘9’"{5 S mixtures of water and

ac qjlpsapidpyieaqywﬁﬁ& 20.096\th1 PRasldbdee &3 4 mietebr as el uent.
There waS thus obtained the title conpound as a solid

1-(t¢robodsyearbonyNpiResdine t4-carboxybivBciia). 063 43 -21(Te&apenzoRiyzol-1-y1)-

1,1 é3g§trzt1‘{1etgﬂ§gﬁomlgn}_%é)&%[ E@é‘nosgpa?(ya%) % g% asxﬁéi}\%h(l Irm_smd the

rmxﬁlré” Wad stﬁ?ec( zmanfb@nt tezn rgtul%'—?of ﬁlmnlwas un&r A atnd) m%hél@of nitrogen. A
8.46 (t, 1H); Mass Spectru

solutll88 of M&aynnqmnlenﬂ}?ﬂ@l chimmemydmxynmmﬂmgn ~6HinoEphdliBGpyrimidine

e ngnm%@mﬁway ededsmd e YR RYFBIRNG st empiont
tempeFRuRRE b 99? 'Thg IDMF w3 8aRatld. S’Fﬁflﬁélﬂgceﬁeta& (9'85‘9@15 and water

repared as : Using an anal ogous procedure
(0.15 hnal) weeeszidied m‘jthe mesidlxe godrthe mixtodfe viasanipté atlarhibiaht temperature for
aration of starting materials,

d th th
30 r%l%ﬂﬁ%g { %ﬁ%ﬂﬁ“}&ﬁ%ﬂdm&@%@@é@me theresigug was pudliedb P RC using a

Watglfshgige%%x%éﬁf %@%1 %h%%t ‘?J(I)ﬁp@ ﬁS 1n)10rons Sl]_lC 19 R diameter,

100 443 Hngdi)asing &&%yngbr gholsln ndkturasif Witeaad Q@@(blﬁtnle (containing
procedures to those described in the portion o

1% @@&m@m@) 83 ¢lHent. T§6T@d’fﬂ§éh'#§e‘ébt%w{3¢1thﬁﬁléleﬁp@ﬁa¥l%é asOfnsqhd (0.045 g);

NMR!SH! i ;0%898@ B4 GBS 28115018, YR 2P9P5 03 4m), 3.1 (m,
2H)23 vasam (AQNDENYA.G7 G; 28), fﬁyéﬂr(@xmﬂml (e ey 7 125, e fy.57 @&, 1H),

phol i nopyrimdine in 5% yield; Mss Spectrum MH
7923’77?8 (rgx%ﬁelzi&;zg(m 2H), 8.44 (d lH) 8.52 (t, 1H), 1 02 (s lH) Mass

S Cél’l.{néll lghl- Z?_88 §T 9 f/dj rlA Ié}/;& gg ﬁeny h})g%rzl, [ %Pﬁ Pné 2 %% Tnutes.

Dl IT$He r:zt@winﬁbﬂsnengmm@ @S hidrdx Acth APRE It Endrpholinopyrimidine

m xt ure of
usedlaS(atsémtlngma&rga&ambmwm)eéuapéwlmme 4- car boxylic acid

R SR IO AR e Pl b Jeprhupdgigpethyisity chlorice
(2-26 ?,) 11@1&13%16@[‘ d6 RYnd DM §25a00 \M@%tlﬂr@d B athES t%ﬁerature for 1 hour.

Irred at anbient tenperature for 2 m nutes under an
The atinspwes @vapf)ramdt andgharesitiue sl pritisioned between ethyl acetate and water.

The OF%PM g§{z]v¥§ﬂegln}] Af’n (V:vq ho\{/a%ersan dl%l?z)l( rtrErtape){i lfx)me inu)ti_og, dried

over anhydrous sodium sulphate and evaporated. The residue was purified by column

Ma

chromatography on silica using an increasingly polar gradient of from 0% to 40% ethyl acetate
in isohexane as eluent. There was thus obtained 3-tert-butyldimethylsilyloxymethyl-

4-chlorobromobenzene as an oil (2.78 g) which was used without further purification.
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(0.099 g) in DWW (1 m) was added and the resultant

m xture was stirred at anbient tenperature for 20
waawe®osdie DMF was evaporat ed. Trifl uoroaceti eCagiBi005/002664

(2.85 m) and water (0.159%1) were added to the

resi due and the mxture was stirred at anbi ent

t efielend streant of drdmitdéhen] NBLBSE lithline (NHM inlexW@s 5.64 ml) was added to

evaporated and the residue was purijified by HPLC using

a stigred 9%1?%?% of %@?bawl%me@alsaﬂozﬁwn\%@vleﬂﬁb@rfp}m@ebwpmﬂ 78 g) in dry
THF( @5 ?i%(% ls)%:érl]mgﬁ%ble%l%f) FYANR® j’?ﬁ I%Eultaing‘ Q&?tngﬁ JV%} & he)d at —78°C for

90 naneﬁe@ nAtsoldtﬁm(df@f‘gt AhObitenidd ¥2.2 ¢¥in THEE2 Sl as&idd@dl‘ bnd the resultant
There was thus obtained the title conpound as a solid

soluglgn vas stgx)ted ANV SparcdSrminutes DBO#@Iction Buxturezailofved to Marm to

ambéang egailf %%Bd%g_ﬁhcglgr%-;?(? éntr&g‘ben}%gyﬁlyn@e((% gg)?r% 8

tetrakﬁ;(mi)hanf/lﬂw@%h1ﬁé)palieldlum(?)§%(7 484 %) \11593 adddd QIQT.UI(Z‘I gﬁle(rﬁ?,ultant reaction

m1xt11ge v2s ftgrediany; hewﬁé Y reﬂp@cfor LﬁlhOIM‘l- I—thim&t&em cooled to ambient

tem[fﬁr?a.‘rﬂ L %1 p?ﬁgﬁ)%gd betwtegrcl) gthBFélcefa ?e ancf wgtgr T’l‘he etl%yl acetate layer was

wasHed(id 1aril vﬁﬂpﬁ’ﬁt‘éi/ hnd thith 4-s6fukREPordnd WoIRRY BRI WP Qﬁﬁ?ﬂr&us@odlum

- nor phol i nopyrimdine used as a starting nmateridl was
sulphate pad ehpastédb| Tmatenﬂ5ombMMM® toturated under ethanol. The resultant

SOI“?@F‘? chf?f’éfl E'l : Ob%gq%“aebﬁl Fie 51 ‘?‘%mﬂﬁd i m dazol e
4-(3{td R ryMdinRR e 1 Vo Xy AR (LU éf{ﬁ(ﬁ érl}e'n Y& ciftbro TPl fiftlo g all)pyrimidine

tenperature “for 1 hour. ure was evapor
Q. 64a4qg) Amalytiesli HIPIeC wasthpdBS| Retentdeh Timte® 8T nituityd. acet at e

wat Th h hed t i
ol e BB ER SS R Butbm me
OMELS AR OTeLgrend 2 A e Tih ok v

evapnsate‘cgamﬁhe nesicrasvasgtisnrped adeg ethdheln tTh@fsoIidi (7513 G&Hdcﬁedﬁl@p/ﬁltratlon
eth acetate 1in isohexane as eluent. There

t hu
and dimg ‘FW@H vapnugy (Thetr Wegiihie pbiine I4y03dﬁ'gfrhélf)ﬂWethylsﬂyloxymethyl-
d
+<nfieGlici OB ABRRERACER bbbt 80 e MRS PRl
M+HPCH41CB5@G5 082664 HPI T umﬂecrdm Rt @A Afime 13y7 Dininv@gen,
n-butyl lithium(1l.6Min hexane; 5.64 m{ was added to
a Nxteg o§é}r(gttqe;@-rbugﬁmmethyls1lyloxymethy1 4-chlorophenyl)-6-morpholino-

2 6 SR E 282 B A GRb L STRRERA G o

was stfiBéd antiteate@ 36/ tdfRRfoS Dhoilir. OMheWasetish infik @ige @hs ach&&édft@ lcool to
90 m nutes. A solution of drg zinc bromde (2.2 g) in
ambIEpEICIPSIATY apd squeateamangdiunhbydrexide selntion Gl A8 Was added with
. tirre The
vieoffi5 Bty gt Pl o ap i BhioorORpLATR Ay Bmiure was
filteréd Gndl tHeloRE Svad Washddl ih t@RRERY bthio] iafd iR DNIE: Q.“%e%)ltrﬁ@ &nd
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (0. 43
washirgseverd @emlbimdtaud nvapvnaéed ekhd residue weatrttunated umdmt euhzmol There was

thus A - En 2 S R R A e
-md}ﬁﬁ&lh{op%ﬁsﬂdﬂ@@ﬁswmdqﬁ msl g)émisaé&ct%ﬁkﬁ Nﬁlﬂa—*@ww 896 &e/allmcal

acetate | ayer was 10 washed 1n turn wth water and
HPLG} trietlepdsBit, Resngidn Jitne d.39chimyitesn, dri ed over anhydrous
sodi um




sul phate and evaporated. The material so obtained was
triturated under ethanol. The resultant solid was

woabdemosaad by filtration and dried. There was POUAB2005/002664
obt ai ned 100

4 :3 t ent - but yl di net hyl si | yl oxynet hyl - 4- chl or ophenyl ) -
ro-2-(3-nitrophenyl)pyrimdine (2.644 g);

t PLC t hod t Ti 3.97
+ <3ﬁt?y Ky Pkl S PREEAR0T ) of e
-ylmhymmﬁgppg{ﬁwgmg;% pholine (0.436 m) and DM
an e

was stirr ated to 120C for 20 m nutes.
Thdiswgutinglo mrb(ctnatedomﬁ g) evapddegittod mirchré bE2(BahfibtHhenyl)-

h . Th [id [ d
5 4Gy R ED Aol R T A OB B ot mebylnashloride
@i ae g“‘éﬁ%ﬁ‘iﬂ‘éﬁﬁ%’”ﬁ Ko bt IR O J0 inupy
tert-Baty( Pipstazing) 1 -chfbosylBp€0 08T B) wE@athﬁHm& étlrrf%g@éa%’contmued fora

h ytical HPLC. nethod B3, Retention Time 3.7
furthﬁ:rﬁ minutes, Triflpopoacegic acid (20 ml) was added and the resultant mixture was

t1rréﬁ z(tehrﬂlﬂ taﬁf)é%t‘at E@ﬁloﬁfsl )Tlhgﬁl%rrg a;sj éw&hl agecg gﬂ@%mdue was

-ni tropheny

10 dlsscﬂtf@dlmonstha:ﬁdl @nd de: wixinye ek @e-EAapd2atel). medreﬁa{?@%é p&ﬁ@ed by HPLC
umnggé@@mas stirred and heated to reflux for 1 hour.

tesn Xia’ Preparpive sviesrddhase apbihn (micxois slica, 19 mm diameter,

00 QAN AP BL AR 22,380 | Rhgung

1% dceti¢ hed) @redeinp Thé pRdusfcohlamih @ Fheliing WS cJHbiRey arﬁ@va orated to
m xture was filtered and the solid was washed i n R

prodyize the &itls samporrtiasd salide27 ghe\i&ﬂ_lﬁm_m:maM&H*\AﬁShAmstwal HPLC:

r va rated The residue was
15 nwﬂﬁ@ﬁfh?g%ggﬂﬁﬁgﬁFqéﬁwgﬁ, There was thus obtained

2- ( 3- am nophenyl ) - 4- (4- chloro-3-hydroxynethylphenyl)-
6- nor phol i nopyrimidine as a solid (1.46 g); Mass
Spectrum MH+ 397 & 399; Anal ical 30 HPLC. nethod
Bl, Retention Tine 1.39 m nutes. WO 2006/ 005914

PCT/ GB2005/ 002664 100 Exanple 15

4- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i no- 2- ( 3- pi per azi n-
1-yl car bonyl am nophenyl ) pyri m di ne D succini m do
carbonate (0.051 g) was added to a m xture of

2- (3-am nophenyl) 5

4- (3-t ent - but oxynet hyl phenyl ) - 6- nor phol i nopyri m di ne
(0.084 g) and nethylene chloride (2 ml) and the
resultant m xture was stirred at anbient tenperature
for 10 minutes. tert-Butyl piperazine-I|-carboxylate
(0.037 g) was added and stirring was continued for a
further 20 m nutes. Trifluoroacetic acid (20 m) was
added and the resultant m xture was stirred at

anbi ent tenperature for 2 hours. The m xture was
evaporated. The residue was 1o di ssol ved in methano
and the m xture was re-evaporated. The residue was
purified by HPLC using a Waters " Xterra' preparative
rever sed- phase colum (5 mcrons silica, 19 mm

di anet er,
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100 mm | engt h) usi ng decreasingly polar m xtures of
wat er and acetonitrile (containing 1% acetic acid) as
wehusrnsoidhe product containing fractions wer e PCOMGE2005002664
and evaporated to producel¢he title conpound as a
solid (0.027 g); Mass Spectrum M+H+ 475; Anal yti cal
CLARMS: 15 nethod Al, Retention Tine 1.9 m nutes. WO
2006/ 005914 PCT/ GB2005/ 002664 101 CLAIMS 1. A
pyri m dine derivative of the Formulal OR3 )q R2 N
Xi f is 1, 2 or 3; each R
1. gr o%pyﬂ Al CI% &rﬁ%évé?%tﬁgggﬁneﬂ%? different, is selected
from hal ogeno, trifluoromethyl, cyano, isocyano,
nitro, hydroxy, nercapto, am no, fornyl, carboxy,
car banoyl, wureido, (1 | kyl 2-8C) al kenyl ,
(2-8C)al kynyl, (1-6C) gl koxys 10 6C) al kenyl oxy,
(2-60) al kynyl oxy, (1- al kyl t hi o,
(1-6C) al kyl sul phi nyl, Y- 6C) al kyl sul phonyl ,
(1-6C) al kyl am no, H2-[(116C) al kyl ] am no,
(1-6C) al koxycar bonyl ;
N, N-di -[ (1-6C)al kyl ] ca
(2-60C) al kanoyl o
N- (1- 6C)Y(RK
(3-6C)al kenoyl &
N-(1-6C) al kyl - ( 3-
(3-60) al kynoyl am no, 15
I - (3-6C) al kynoyl ani no,
whe&\é“ﬁ%l?@?!) ‘ylureido, N ,N -di-[(1-6C)al kyl]ureido,
N- eael6R} aiduyp, wistidmay bNtheCharr{e (ot dfratkigstlected @@m halogeno,
NNN,N-tri-[(1-6C)alkyl]ureido,
tl‘lﬂlp@l‘?lil@% » §YRAPh SSGFWQH%‘%O ydroxy, mercapto, amino, formyl, carboxy, carbamoyl,

urellgﬁ\*(g-é)dg 1@6@343%4@1 g%%‘%‘gﬁiﬁgngl (1-6C)alkoxy,

@ 65132(11161@13)@ (Wﬁciakyﬁ@oﬁb'k(amﬁmlﬁl‘ﬁﬁwlaﬁm)ﬁﬁﬁylﬁlplﬁﬁﬂm a

the formul a : wherein X2 is a direct

(1SR oRphany b Sy i, G (6. 6@@kymnomm¢)almycarbony1

Rl R PR R AT

2- 68%1](2&105}&5'0@9613 Ikafldyl&@ﬂ@' Ny(|lv6®)ﬁl‘liy@ 6S)aBanbylamino,
(1-6C) al ky SCchoaIk

G- 6@@@&@@@@%1 6@1alma<a+ skerc @itye, (3Hasarkengslgmino,
N-(1-6C)alkyl-(3-6C)alkynoylamino, N'~(1-6C)alkylureido, N',N'-di-[(1-6C)alkyl]ureido,
N-(1-6C)alkylureido, N,N'-di-[(1-6C)alkylJureido, N,N',N'-tri-[(1-6C)alkylJureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and

’-i

N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

Q*-X2-
wherein X? is a direct bond or is selected from O, S, SO, SO,, N(R®), CO, CH(OR?), CON(R?),
N(R)CO, N(R*)CON(R?), SO,N(R®), N(R*)SO,, OC(R®),, SCR®), and NR*)C(R®),, wherein
R’ is hydrogen or (1-8C)alkyl, and Q? is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl,
(3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterogyclyl-(1-6C)a1ky1, or (Rl)p is (1-3C)alkylenedioxy, |
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(3-80) cycl oal kenyl - (1-6C)al kyl, heteroaryl,
heteroaryl - (1-6C) al kyl, heterocyclyl or 25
waebwroosyiel yl - (1-6C) al kyl, or (R)p is (1- PCT/GB2005/002664
30) al kyl enedi oxy, WD 2006/ 0®5914 PCT/ GB2005/ 002664
102 and wherein any CH, CH2 or CH3 group within a Rl

sulssd wthezsin anyp€Ho6H, by Chk arauponithiead! ssbstiudt ,opfiblZal®rbears on
r

s PR 8 8 T St ) MR s i
subéﬁl’%@&lecté@fr&ﬁ x?rqn@%ilplgt:?ﬁ%ﬁ) f}%ﬁp %box?aéﬁﬁémg}h ; ureido,

ur ei do, oXy

(- 601313«53)3@[kﬁ?)alilt}fﬂhlcn)(l-g@?lkﬁﬁ)lphlhlylksu?ﬁmméulphonyl (1-6C)alkylamino,
amn I a am no

di- [@16@&4] E‘S}ﬂ}lﬁoxys@rquméd;' Jhylgarhisppyl,

S e —

N—(lhé@}hll@@l%ﬁ@%kdnﬂyﬁ@hﬂd) MODECﬁHkﬂﬁteldo N’ él-6C)alkylureido
C)al kyl urei do (él 6C al kyl urei
1 )_a[lzy ]uga@jode flh[ quaa yllureido, N,N",N’-tri-[(1- -6C)alkyl]ureido,

N—(lmi(ﬁ Hﬁisu ﬂk&mﬁ%ﬁ} )déjl[gr ?‘F)%ﬁ{é/l]a%lphamoyl (1-6C)alkanesulphonylamino and

N-(1M6CRIGE) R bR Ydllsnk st {amino, or from a group of the formula :
NN-di -[ (1-6C) al kyl ] sul pharméqj
(1- 6C) al kanesul phonyl am no a0

whe}éLx{ S %‘%% &k%%?r(dlorﬁl?sé}ec‘%@&‘ﬁg%@ e, %@”&g{‘}r b’ el @RS,

CcO Rﬁ 6 RE
NJ( }JN(R )CO, C%%RFGNF\I'(%G%C%( Y R6) @%ﬁc c&ﬁ%s and

CR W%ROE(SM% CE{RB) mhydgega@)qﬂﬁﬁdalkﬁ(R@Q SRBY], alwhél QCT&U{%

- 8@?09/?1%?]%9%%@?%}! I%a@ ?%%égll@@,c(g(ﬁﬁﬁ}{ﬁiozﬁﬂé/nyl (3-8C)cycloalkenyl-

(1- 6(353111%@1@&’&&)@?1 K&kr&bl@%&ﬁk%’l hét@ro%@lﬁY&lh‘é%}r&Si@M—(l -6C)alkyl,

C) cycl oal ken , heteroar
h etmd whmyin any -853(1;) (@I—$@)Icyclhdk3elr @C&@)cyd:lodlkenyl heteroaryl or heterocyclyl

o B Sy S T34 oSy v e s
or diffetct, QBI¥etkY fron‘gﬁa‘%ﬁ%nw it fuBrcnetihil SJ}’&BH Shitro aﬂdﬁéﬁy ng carboxy,

optional [y bears 1, 2 or 3 substltuents
carbarn@ylsunnlo @r-S(a)aﬂq‘yhr(émC)alkabé,o(fzaﬂ:)ﬁlﬂ(mylhaL@(gﬁn@xy

-6 a2 g, (PEVUEII (b S lkypulphinyl,
(1- 6&)%11@&23}%2@’ 1 6&%11%&@3%@@&1 6%&@? a?r&hg ?g[ GQalkopyegrbonyl

@- 6@311?21)3@11 t’ZydlSG)allqahoylyky N—(]lé(ﬁﬁ)llqill(dalylb@hdyﬂ)mmﬂk[(l 6C)alkyllcarbamoyl,
-6 RIGE ey B TR 6C s Mo N6 yalkylureido,
- (lﬁgl\g(%@%@gb%éé&ky ca@a%@ﬁeﬁél(%cﬁ [,E(){ %alF%JHfﬁlS"

NN’ JW (tﬁ-[@EﬁéiDlel}L(réidGQ)’Ql%@)ﬂkj/l&jrplﬁmmoyl N,N-di- [él 6C)alkyl]sulphamoyl,
GCZ al kyl urei do, 25 -(1-60 al kyl urei
(1- 6@]@ esyip P{@a@g)oaqq@yy ](111659411@/1 -(1- C)alkanesulphonylarmno or from a group

ofth%nﬁh [ (1-6C) al kyl ] ur ei do,

tri-[(1-6C)al kyl]ureido,
N- (1-6C) al kyl sul phamoyl , -x*- R7
NN-di - [ (1- 6C)al kyl ] sul pharmyl
wher@]g_}é a5 aldieaetdont ok tsplegtadritong foand N(R®), wherein R® is hydrogen or

(1-8Q); oél;j 9&% 3'7 k%healég%apgﬁ §H5§1E§ZH¥Q‘; D883, SlrclS T 3 aky,

(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl, cyano-(1-6C)alkyl,
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30 wherein X4 is a direct bond or is selected fromO
and N(R8), wherein R8 is hydrogen or (1-8C)alkyl, and
we&zoieokpal ogeno- (1- 6C) al kyl , hydr oxy- (1- 6C) al kpLT/GB2005/002664
mer capt o- (1-6C) al kyl, (1-86@) al koxy-(1-6C)al kyl,
(1-6C) al kyl thi o-(1-6C)al kyl, cyano-(1-6C)al kyl, WO
almﬁ@()ﬁbcﬁlﬁﬁﬂ|4(IFKC]Ya@%ﬁﬁé@%@ﬁﬂkyll@ﬁ[(aﬁﬂ)ﬂkﬂ]mﬁﬁbqﬂJﬁ}d)alkyl
yl am n

e 6&)::1;«@@@@;1391( O Ao LG by rgbenylamino-(1-6C)alkyl,

N'(l(_ﬁcg@ﬁ'{n{éoxy ét%ng am(??@ﬁlﬁé@mﬁ& -6Caliy,

N Nq-dll[(ﬁ@??dllkﬂ]dﬂéldb-‘dp-ﬁgalﬁﬁ) BINydi-[(1- 6C)a1ky1]ure1do (1-6C)alkyl or
1-6C) al kyl ur ei do-

NN A0 16O phsayaddci %@)aékmraiom@)gmupwf the formula
NN -di-[(1-6C)al kyl ]Jurei do-( ) al kyl or 5
N,N,N-tri-[(1-6C) al kyl ]ur *(1-6C)al kyl, or froma

wheB$in X 19 dirb bbRd H}Jis%electedm (O] NSR)(? viterdin ®° 'i@l‘ff}td:rogen or

bond or |s sel ected from O, CO and N(R wher ei n i s

(1-3a)dkylgand Qfis aryl, agk-6l- ﬁ@/‘)alkmtcr@aryls hefeydaryl-(1 6C)a1ky1 heterocyclyl or

i S S50 K 15 Bl e e s o

diff&Bit MIRdd/ b8 Maedn® hy aro‘iF)b@m &1 Snd MEORIKBRY, be the

sane or 10 di fferent ecte f fom hal ogeno,

hy @nd mere@n al&Cf}ead:rkwcl)d doupiwBiihal substitmeriod Riroptienallyaegrs 1 or 2

het.er oc roup within a substituent on Rl
oxo gp it %/‘1%9%85‘%?’3 1 or 2 oxo or thioxo substituents,

an g WRBERLA a@%eﬁ?@ﬁbo&ﬁﬁﬁ@nn ghP R(]?sg ' @F@ﬁe chain within a R! substituent

(2-60C) al kyl ene chain within a tuent are
are mmtana]hyakdpprasmjwthe edettipntiie theelenin bHagionp eelttted &bai @, S, SO, SO,

N &ar{a?i@ﬁ @@{,&&%@;@Q@%N & 215) NG RS0,
CH%/% ogen ormﬁﬂ.@%) %ﬁ%@‘éc bg:LeloP o

( 176G} aldovben &i(3BC)Alki; 3or 4; each R3 group, which may
be the sane or different, is (1-8C)al kyl or a group of
t hd@isPolfHbPmira : -x6 -RL1 wher e| n X6 is a direct bond

[ | ect ed .f 0, apd N R12
g; &?ﬁl@gﬁ gle'(glfpe, C’\Qi %%t?gy Réﬁl ?f r%nei (P 88}a%kyl or a group of the
forrdiad 0geno- (1- 6C) al kyl , hydroxy- (1-6C)al kyl,
(1-6C) al koxy- (1-60C) al kyl, cyano- (1-60) al kyI
am' no- (1-6C) al kyl, (1- 6C) arkKyrBM no 25 (1- 6C) al kyl ,

C.a .

(2 SHAEFER % o it ot 2t 51 i Ebim Biaog NGBy ). wheseip R is hydrogen

or (EBQ}HPI( 1vmidqﬂl &g%nslef 6@9&[1%%10@&1){} Br %;alkyl s sel ected
from ha ogeno, trifl uoronet ano, nit

(1-68Yyadkarmsyy(1- @hﬂ@btcganoa@-@)allwhrahﬂmc,(l—6€DdihyTD@F6C)aH@1mno-
(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl;

ris0,1lor2;

each R* group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, nitro, hydroxy, mercapto, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
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(1-80) al kyl, (2-8C)al kenyl, (2-8C)al kynyl,
(1-6C) al koxy, (1-6C)al kylthio, 30
wO2e@@psdikyl sul phinyl, (1-6C) al kyl sul phonyl, PCT/GB2005/002664
(1-6C) al kylam no, di- [(1 4@C)al kyl] am no,
(1- 6C) al koxycar bonyl, N (1-6C)al kyl car banoyl ,
2- 6Eﬂ)hlkiano[y(amlﬁ6;)m1 @y(ﬁq:)aﬂaybﬁatdyj N',N(- al-ﬁcm)mm@m*eldo

N—(l\n%p@éc)l@@ 0)%{)( %ﬁ%g% ?Vrln,@a—otn [(1- %C)alkyl]ureldo
N- (W%@@WA ur eﬂagg@sﬁﬁﬁ{x&lﬂglc pﬁ%ﬂllaarngsué%honylarmno and

i s b
ri a UI‘ e
N 4 16@91%@%@@ @gamﬁlgf‘?{)do CON(R”) NRP)CONR™), NR™*)COCR'?),0,

Nibgig)dz(ﬁ,asﬁ eﬁgﬁ“&dg#@%"‘ PRRE™Y hnd NR™*)COCR™),NR)CO, wherein R s

h £l oB@) &t (2hd60) al kanesul phonyl anmino; 5 X1 is
ydﬂggl egtgd fjrﬁgir%ico N(R13) CO, CON(R13), N(R13) CON(R13),

N( '3} 6b8CRIRY12Q-8Crikrad) RTINS halogeno-(1-6C)alkyl,

hya{it ER. eGP RSP CRIT dmsa-6a

8 |
anuﬁ&-al(log%ﬁd(l)w 1(16((C(%g | 9@#&%5%{1(15}718@[21 BV:FM( 1Jamino-(1-6C)alkyl,

(1-66palkpptio(] ﬁcﬁﬂiﬂil @WC)aﬂwlsG@lmyMkJﬁGoalkﬁC) al kyl ,

(1- 6@%@%@ﬂ 33 liylﬁ@jgﬂgﬁqané};l b2 oty

d L
N(1(§Lcj§g§ly; ?%Bl i Ilﬂﬂg% (1}&@?%)1@%@1 L6C)alkoxycarbonylamino-(1-6C)alkyl,

N- (ledcmk)y&irklyibs(ﬂlmﬂ)alhyll N(—Il-GC)zdkjdyte;do (1-6C)alkyl,

NN si e aciniirdd %6@%@%&@ [{1-6C)alkylJureido-(1-6C)alkyl,
N,NPY( %-lcf(@@o%méggﬁ% 1%6¢ )%13&{ {f?&?ﬁké&ﬁsﬁﬁﬂﬁﬁmo _(1-6C)alkyl or

N- (lhé(C)]allﬁyGXBcIGdelkﬁmmdphc(ny}eﬁﬁal(k SCyalyl,
a ur el do
or Qs 4L AT l-SLBEK: (A Fisy bk G-be)ariogliyl-(1-6C)alkyl,

B L Iy — -

hetefoby&$) & Hetsres)d lyﬂllﬂp-ﬁﬁba’imlno (1-6C) al kyl or
N-(1-6C) al kyI - GH) O al kanesul phonyl am no- (1-6C) al k\é
or 2] where gqy Hr GHz priCHeprupyyithig thed?) grpep gaqqually ears on each

said g—l g&;{ Céf %%Qéé] 1(61 ?r6rgé%)hl§iﬁg/epo gﬁgts @)gﬁiy; Fl.ﬁjst( ﬁleX s'and/or a

substiftiegt @@éc%d‘f(rdm@@l@k%&hercaﬁ@ eﬁﬁh@%@@ﬁ@'cﬂboﬁ%ﬁarbamoyl ureido,
heterocycl6<¥\baul (1-60) al wherei n an

k
1 6@ liu6Cialiihie Ho6Cligisiphing: (loe@aulgymaamybm 6Gysikylamino,

a- P geiagiio thec ol eabaiiAst s uEnefratSl

N, Na‘éli“-'[ CG@)@IHy!]@&HDMQYIOQQ%CWaﬁ@ﬁt G%E]K'éﬁoyISXya"(946C)a1kanoylammo

car car bano urei d

N- (1(@:)@@thﬁcwﬁmoy@Iﬂmﬁb’r(lk*ﬁl@dk}zﬂhrm@d N’,N'-di-[(1-6C)alkylJureido,

e TN HE S
N- (1%&)&&%11%'%@??\/0@%51 gls#g)hamozl Néz%)dl Il 6C)a{kyl]sulphamoyl

al kyl ] car al

(1- 6@21116?@3siﬂklfmkly$ahmnqanc(Eﬁﬂ(iﬂ)blky]n@yﬂi@)&iklanesulphonylannno
a
‘Qd.lwg%)elaﬂ |ag§1 86%&0 Yldg ?@EY@@%PW hefgrapmybor heterocyclyl

group w1th1n the Q" group optionally bears 1, 2 or 3 substituents, which may be the same or
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N-(1-6C) al kyl ureido, NN -di-[(21-6C)al kyl]ureido,
N,N,N-tri-[(1-6C)al kyl ]Jureido,
wOoR(b/0891al kyl sul phamoyl, N-(1-6C)al kyl sul phanBgir/GB2005/002664
NN-di - [ (1-6C) al kyl ] sul phama¢d , 30
(1-6C) al kanesul phonyl am no and
d1ff¢ﬂemt1se6@)ezd Tregrin-halogétw), atiKamesethyh @yyha mtrr.o hyduosly viieine, darboxy,

Carb%%%e‘éﬁ&%ﬁ‘@‘? Qﬁ@%%f‘ Ct%oglg)i%l?enylg E%gﬁ lli%%ggl@xbr oup
L e S e %%??%ﬁzﬁ‘o@?%&%@*ﬁﬂﬁa b

(1- 6di)élkﬁmﬂphqny$,€(ll€6ﬂ)&kltyfafrﬁmm hlaJ[(qm)alkyl]mniﬂd,: or-e(rwutmdycarbonyl
am no, boxy,

o3 dRanoy (4552 kinayions( - (Q@Faﬁlﬂéélﬁeﬂlbam@ﬂa 36y SRy ilkyllcarbamoyl,

(2-6%3 3 3 g‘ aéﬂff%f - (()f %E:? 9%%( éﬂfo%a(l%ns QAL KYERIS K reido,
NN JdeQ)—éC}(aylt}&]mkéih@ 41 6C§a‘ll€5®1@id€)yNWLdlC{(l-@C)alfq(l}ureldo

6C) al k b
N. N(Q’ —gej@rﬁg‘a)g@;nd]lr;?ee@ (Z,\@la%(%@ﬂ%ﬁgb%mony N,N-dl [(1- 6C)alky1]sulphamoyl

(1- 6%%@%%1@%% amg %WBX} (1 é\&)'e\ﬁk()j/i—(i—&&)a@kezn%lsulﬁghgny?arng%&o 0\4 ffom a group

of th¥-fbdn@&)} al kyl - (2- 6C) al kanoyl ami no,
N -(1-6C)al kylureido, N ,N -di- [(1 6C) al kyl ] urei do,

N-(1- 6C) al kyl urei do, NN - erf(R 6C) al kyl Jurei do,
wheﬁutl\ri( é&ﬁf(ct F}é%c} g}ﬁ)ﬁal k%(tegly E)r%l ahd N(RIS) wherein RY is hydrogen or

(1-80) k] aI{d(IiL“@Q)aab bl Lécgmkppnydmxy-a 6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
(1- 60 al kanesul am no- and

cyanR=(1 16D akal, la]?unc( g[L—éC; @k}ﬂdﬂéﬁ)lalfkblbnyh@m 66)alk15r1 ofrom a
0 X7
ai- [ ReRI oo R BT e Boin 7#0mp 6f tsdONPRRS)  wher oi n

R15 is hydrogen or (1-8C)akkyph’ and R14 |s
hal ogeno- (1- 6C) al kyl , hydroxy- (1-6C)al k
wherein BEjsad divecy bérid 65 ablkstbd fromy@y00 (ahd G}ER}é/ﬂ)k\yhcrem R" is hydrogen or

(1- 8&5211fy((f,13(.ré§§1;sa| li agx]i—é.} ((%8 B%;leam r}o (élqoglgli\%{a%élp%& l%gterocyclyl or
SR S A 2 LG e cameon

diffelngrdy se!;aetedcfrom bdlog&)m hikdrbxy, MOk ylsandr(¥16C)alkoxy,
roaryl, heterparyl-(1-6C) al kyl,

aryl -
het®t 1%%} ter?FéiCL,yll graypWithin thed) gpRy ppmablvi bears 1'or 2 oxo or
th10>&)0§db9m13112%, bears 1 or 2 substituents, which nmay be the
sane or different, selected from haI ogeno, hydr oxy,
( LaBOyvakdein adgﬂbdm(ébrlﬁﬁ) AdkiOKyanyd DGCHIRYRLE clgdity within the Q' group are
heterocyclal g_}? p wwthin the QL roupotlonallé
opticgally separaied by Bieanssrtion infahe c&amef A grastsslecigd dromh s 8i $0, SO,

16§ 6 Ise osh@h N 16
N PR IE LG O ORI L SRR R s,
CH=I0ms 8id Cea wmanwélsqiyafdge@&@ m)ag%\lsel ected fromO,
S, SO S, 25 N(R16), N(R16)CO
or a plfaRmeyeOts IR &) ceptaie s@ﬂﬂ(s@l@ﬁ:) qr pixig-Rne) tse)zof SO2N( R16) ,
CH=CH and C=C wherein R16 is hydrogen or (1-8C)alkyl;

2. A pyrimidine derivative of the Formula I according to claim 1 wherein :-
pis 1 or 2, and a first R' group is selected from hydroxy, carbamoyl, acetamido,

propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl
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or a pharmaceutically-acceptable salt, solvate or
pro-drug thereof. 2. A pyrimdine derivative of the
weoeanwwos1k according to claiml wherein 30 p i BCT/GB2003/002664
and a first RL group is seli&gcted from hydroxy,
car banoyl, acetam do, propionam do, N nethyl acetam do,
and N-Hyelkdxyt I}mﬁl}dmhyh stal theygtienay seohy R gloupyis selxated frgh MBro, chloro,
2006/ 005914 PCT/ GB2005/ 002664 106 and
triflyorpipghylryanarby gpr st methyl, thal, meghaxytand shoXEecond R1
gro C pem fluoro, chloro,
tri uor%ﬁgéﬁléﬁg ho hydr oxy, nethyl, ethyl,
met kA y oagds Qfah@mé,R:Fé’rouﬁlshﬁ@thﬁgen or methyl; qis O
or dq.is 1 and the group is nethyl; 5r is Oor r is
1 ands @ per R4 apddhe R}’ grovplissalested from fiuoge chlore Hrifperomethyl,

i f1 uoronet h m no et hoxy,
S A T TR N
I ocaﬁeeﬁl % %c[-(hg, lgim@dtalt%g lﬂl(ﬁl sel ect ed from NHCO,
NHCONH, NHCOCH2NH and NHCOCH2NHCO, and 10
Ql % isrealesied frgmHyHCOp NIHyONED NH.(IIQCHth M—ICOCHZNH and
2-am noet hyl, 2-am no- 2- net hyl propyl,
m@%mﬁﬂ 4-am nobutyl 5- am nopentyl ,
ligHe M'propﬁ Hﬁ&lhﬁérﬁ Qx%ﬁ{o%(éthyl 2-aminoethyl,
3 ms hyl am’nopropyl ," 4- nef hyl am nobut yI”,

2- aIanéZt hnytha(lprcm@,efmlyllnopmpyhét—mnamtyb Mylbpentyl methylaminomethyl,

2 gl R RO RoP K, Feibiaea g@éwthyla&?m@gsmyl

diméthy RAIBhethPE D& heth graRie v td%lmt £hiB 4-dimethyl
lmcyzl ohexy? ﬁlS cy% %penyl t’hyl, Y cl oh E% nI'ne ylaminobutyl

or 5tdmnethylannnmpedad,odr@ is phergt,dleytyl, Zhhadﬂa]zyll (yyclopentyl cyclohexyl,

cyclg)péné)g%{jgg‘gﬁ ﬁﬁ]g{l r%g@{, ¥}gw§lﬂ%l¥1%r§gh tﬁ oly{mhlaglazolyl
thleltaqr rg{)w W{)@m&&hwt Rl p»rmgp pggaﬁgmyl@ ggarrtlaggﬂ@y faranyl,

tetrahwxepyldnylytetrahythmhlmrar@l Ipyfrollwlgglrﬁilldnwﬂ,,morphohnyl

erazin i.ndol i nyl, i soindolinyl

tetr%\yqlr,oo] 1ﬁypﬁlep}p9pdln% hﬁﬁl@plipﬁg}qhﬁﬁ][ mﬂerazmyl homopiperazinyl,

1ndo%1 %fﬁ)g@ghﬂybgﬁélﬁm%ylm%& '“(g‘F) Xyrreﬁrlhw(morphohnyl)ethyl

plpehldﬁ‘lyhhaﬁyll, !JKpﬁpbﬂ&IhSlb)d:thyl pipaﬁdhagﬂoﬂyﬂnmyhYlbmoplpendmylmethyl
2- (pi perazinyl)ethyl, honopi perazinyl nethyl or 2-az
pipesgaAnmpY} 2-(iperaziiydsthyl, hemopiperagiy Impeyedt any aryl

znazg&tcgc%&y%ie]%%l@%ﬂ%et eroaryl or heterocyclyl group

p optionally bears a substituent

sel afd elefelrOamyf drilp (psc)ﬂyblamyl héﬂefdabgqroeﬁateméyclyl group within the Q!
hydr oxy, 25 am no, i;iélﬁdmst oxy, methylam no andp

groupi qpiiphall ybaarca %lb@tl%lﬁ@/t sgleeted d¥oyn fluorogclgape freflusaotksihyl, hydroxy,

het | het | thin th
il i B, SRR ot PRSI ek vl B
(3- SQ%ﬁMﬂB@hﬂeterG@&lW'h%f&cS@H@I Bivhip a@Jiﬂ'nn the Q' I;%roup optionall bears a

di met hylam nonet hyl; or a pharnmaceuti cally-accepta
furtheg sebstiguentselestest frgmandnenethyle methfylaminomethyl and dlmethylamlnomethyl

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

3. A pyrimidine derivative of the Formula I according to claim 1 wherein :-
pis 1 and the R! group is located at the 3- or 4-position and is selected from hydroxy,
carbamoyl, acetamido, hydroxymethyl, 1-hydroxyethyl and 1-hydroxy-1-methylethyl;
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30 3. Apyrimdine derivative of the Fornula I

according to claiml1l wherein : pis 1 and the RL group
woOo0demosttied at the 3- or 4-position and i s sel eCTA&mB2005/002664

from hydroxy, carbanoyl, a€etam do, hydroxynethyl,

1- hydr oxyet hyl and 1- hydroxy | -met hyl et hyl; WO

20068200 59drdgRCT/ GB2005/ 002664 107 R2 is hydr ogen;

gisO;. risO; the X1-QlL group is |located at the

3- pcﬂsliStOi;on; 5 XL is NHCO and QL is methyl,

am nqpgt hyl, 2-am nopropyl, 2-am no-2-nethyl propyl,

4- am nobutyl 5-am nopentyl met hyl am nonet hyl ,

di ﬁ&h@}ﬂl«ﬂhgﬂ@m&klltydatdﬂaﬁhm-ﬁeﬁﬁyﬁ ami nopentyl, or QL is

phe% benzyl 2- phenyl et hyl , cycl opentyl,

cyclbHeNH ohexyl met hyl , t hi azol - 5-yI .

S ?ﬁ%hﬁﬁ g o o E2 Rt S s, gminobust,

5- mhﬁiopﬁhyld hﬁu‘g‘l@ﬂMbﬁﬁﬂl@i )dlmetﬁyﬂﬁﬁﬁ(ﬁhétﬁyl?or)5|-d1methy1armnopentyl or Q'is
pyrrolidin f rrolidin-3-yl, Fholln- -yl
p

phepylpbqqzm R= p;_hf:yyleth gwlppﬁnﬁylacwlohepylp@fc ahexylmethyl, thiazol- 5-yl,

thleglffl ﬁaar'i] r}méa/e%)ln% yﬁry%ﬂoip %e‘# ]t%?chaz&)l QTYII@IFW tetrahydropyran 4-yl,

tetr ﬂit]ﬁi@pyrdh-ﬂ 34 yb%;ﬁ&lﬁ%bvyl AypeLdflnyh pyﬁQKdiH@-ﬂ}’ Inorpholin-2-yl,

razi n-1-

Plp 3&)11,@@16{}1/1232’1’11}19@&111 A=yl pngcﬂa;aln 1- a]ndsoxmlehmlﬁylany

ymaﬁﬁ%-&fweﬁ?ﬂcﬁ il oL Fersin-4-sloxymety,

plpewiaﬁinﬁﬂleﬂltyl §1€i ﬁ@aﬂﬁd%fd[@@l?lﬁgpﬂ%ylﬁgﬁh yl, methyl am no

am nofet hyl ; or a pharmaceudti call'y-accept abl e
sal tand suhlexean @lsoaryb KM@D@gldaH«yi deferoatyl ok hpteraayckyl peup within the Q'

sroftipny s yHSuB eIt RS Brba, et Gmahalamino

amisom&hy#- Posi tion and is seI ect ed from hydr oxy,
acet am do, hydroxynethyl, 1-hydroxyethyl and

or aphblynhcem;callymd:dpydb&#@ﬂ sol%e ios ptoydhugdtesncof. gi sO; r is O
or r is 1 and the R4 group is selected fromfl uoro,
chloro and nethyl; 25 the X1-QLl group is | ocat ed at

4, the (A3 r‘%ld{]‘n ivhdi A of tﬁéfhﬁmﬁlg@%co%g/g e?erl?

'S net |soprop
2- etph@)l)aeﬂ khel R’ goep m»yznéd)ﬁxythc 3CMaﬁnpd$@ﬁidﬁyzhnd is selected from hydroxy,
anoet hyl , ~am nomet hyl -am noet h
acetﬁg%

hmfpma%tmyil-hyérqaf@@mw 4 Inbewg | -methylethyl
et hyy2 H%etn 2-et hyI am noet hyl ,
di meth et hyI 2- di net hyl am noet hyl ,
qis 0,
ris 0 orris 1 and the R* group is selected from fluoro, chloro and methyl;
the X'-Q' group is located at the 3- or 4-position;
X! is NHCO, N(Me)CO, CONH or CON(Me); and
Q' is methyl, ethyl, propyl, isopropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl,
2-cyanoethyl, aminomethyl, 2-aminoethyl, methylaminomethyl, 2-methylaminoethyl,
ethylaminomethyl, 2-ethylaminoethyl, dimethylaminomethyl, 2-dimethylaminoethyl,
4-dimethylaminobutyl, 2-methylsulphonylethyl or acetamidomethyl, or Q" is phenyl, benzyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, imidazol-2-yl,
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30 4-di met hyl am nobutyl, 2-nethyl sul phonyl et hyl or
acetam donethyl, or QL is phenyl, benzyl,
woyalegpsapyl , cycl obutyl, cyclopentyl, cycl ohergi/GB2005/002664
cycl opropyl nmet hyl, cycl obuti§d net hyl ,
cycl opentyl met hyl, cycl ohexyl net hyl, oxazol -5-yl,
imidagelk4yb IpyBzol-3-yl, shmazleﬂ—yMI 2h3- tnamlelﬁxb tot2zyl-3 -yl/‘@yndm -2-yl,

05914 /GBZOO / 0026 d |
py“ﬁ Fybp &‘iﬁf V% Ry g 281 Wn‘?af“?%é’ ’tp&%“gg%ﬁozsyly P}'ﬂmldm—4-yl

t
thle%?rylﬂﬁﬁ%r Rx¥ol- gg%ﬂgﬂzel Rﬂ 2130;?5,501 3. pbfﬁdétﬁz’ﬁ”lsgxa&p 4-ylmethyl,
mnqjtyo]rl"nyhmmh)ﬂ ymdaqaglrﬂl-yhnéthyl @-mdazoﬂm}eahgzl glin®ddapl-2-ylethyl,

-mflg%?gééﬁetﬁylypyfé%/qh}rl lsfr?q)é}?ﬁ%,gl%:Yf@OYi y@mﬁ%ﬂﬂhz 3-triazol-1-ylmethyl,
1,2 3-&‘1%?@ 1 et}ﬁ/ Zk,l’%l)faapr%i 593%%% h}/ 139 5 H]X(i‘lﬁqu -3-ylmethyl,

-1 mdazo
tetrqzyk Hyhhetﬂylytemdiw-ylnwjh}&,zﬂrrdﬁt ZJy[fﬁéth}’ﬂ ridin- 3-y1methyl
éﬁ 3-triazol-1-yl me 123tr|azo -4-yl met hyl,
pyridinA-ylmeihyl, %Emdle-zyylﬁw}a@rpyndm 3-ylethyl, 2-pyridin-4-ylethyl,

prefnt SO RAde Y e B 2 SHB i,

pynm_!,dln-dl-)rlnﬁt-hyl rplgh?%dhn -4-Piyrietigdil) l(rje f}yxyrhmFA tmsllethyl 2-pyrimidin-4- ylethyl
yl e yridin yl e
tetragycgyfqr@} -A- y]4, tc;tr@yﬁmpyranpégyla iqtlﬁhzdryﬂmm{yr@n 4-yl, azetidin-2-yl,

OHX " a@{rﬁo %1 ﬁs-ltl-g%{ rP)yIﬂ%Y el d% 94, 8%.}”% gly 1no morpholin-2-yl, |

plpenunnbnmﬁmﬁdlﬂ—zyjll Brydhn ﬁypyfpbﬁﬂlﬂlﬁylzpﬁﬂeﬁizﬁﬂi-’yl isoindolin-1-yl,
ng)rlmdln4 t et r ahydrof uran- 2
tetrahydrpBpang2-ohyethil tetyﬁydrpexrmaﬁ;bdnm@mm dey‘dlameldnw-ylmethyl

1,4- c%)r?zfrn'o? brgne%ﬁé Wo%@f—?a{f ti[Plp{lz §}i’>?ﬁd%yﬁﬂ%€ lnglpendm 3-ylmethyl,

plpeﬂ@mm Imeftry?,- 2 (piperRiiRary] -1-
per?ldl n- }% yItp ppl per |}::i?é:t’11®?‘i p)} gj ﬁé_fﬂi}flﬁl})erazm ylmethyl or

Pl
2-(pipgrgzindobDethyl, y| | tetrahydr of ur an 2 yl met hyl ,

TRt T T e R s (A
said QJHJ @Hz@k @I—% gl‘(l)llﬂi‘é mﬂstltu@hﬂ%%féc%rfﬁﬁ% M&&B{t? X:Ia.hbafnoyl methoxycarbonyl,

perid pi peri

ethoymcp@onm N=metjaybauﬂoampyy W—etbylpm‘bamoyl N—lyépfﬁp)hydrbzﬁﬁoyl

NN BB B okt sodipig; BB becsEIPyng et scpiantido,

E ;“d%g)?gher%g%ga ks %E’%}Z Xail/'k aﬁ%@&b{r&’?&?&%&&%ﬁﬁ %rgurpo\/\rlrllthm the Q'

groug bpioonatiybbas i lor 2Nuhﬁtthgdt$ avtiicinmyy be Resbing o affhasmydelected from
f d¥| car banoyl b N, N- di net hyl car banoyl , acetyl,
uOfBT%“E?r \‘R)F OXsy FRIY Farbaaylarctiyl. sprih emiton diarteylamingo,
r y I et er.oar r
hydrhet g‘rﬂgﬁgyl‘gi:tﬂ?)@ﬁﬂetﬂ% %gan&ﬁleél% %}ﬁ%o%leth%l fneﬁl "ﬁnE}H% %&ll?ylo

dimeﬂgwrmndmmhymﬁiettmﬁpér&imJalcylmethmay be the sane or
ifferent, select ed from fluoro, chloro, hydroxy,
Feuticallyzacerntablersalhpolvaigwr pya-gmerkereefi met hyl ami no,
25 hydroxynet hyl, nethoxynethyl, cyanonethyl,
am nonet hyl , met hyI am nonet hyl , di net hyl am nonet hyl

5. andA i)yﬂilfﬁidiﬂ)d dﬁrﬁ%twﬂbﬂthéﬂéhﬂﬁbmﬁboor&lh?@o claim 1 wherein :-
phar maceuti,cal | y-acceptabl e salt vate or pro-drug

t hati§drandR’ ima pydiony ar hseir@eﬂwlawugv@pdhamhéoomdrmtm 3-position;
acqgrlghg;cgoéé}] claim1l wherein :

q is 0;
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30 pis 1 and R1 is a hydroxy or hydroxynet hyl group

that is located at the 3-position; R2 is hydrogen; ¢
wWO020@@70054D4 2006/ 005914 PCT/ GB2005/ 002664 109 r PCT/GB2005/002664

ris 1 and the R4 group is1éel ected fromfluoro and

methyl; the X1-Ql group is |located at the 3- or

4 poss @ bonis Dﬁhdi the RI upris MlédegdIpmdhwbrédind methyl;

tgi{n norret hyl , et hyl am nomet hyl ,
wgleqr% %tl‘&c?’etoéﬁrllﬂ’éﬁ’é’f‘ hyl ,
3 aglqg@dylopmo é y? 4s.gfM nonet hyl phenyl

5- net hy soxaz 1- met hyl pyrazol - 3 yl,

1H Q'2s 8minoneiol] Hethllanpiyorhethyi; éthylanuwnahylndliﬁiéllhylarmnomethyl
2- | dazol l-ylethyl, 2-imdazol - ¥1I et g/
acet q.q_rrﬁ;l}}gglggnyh Aygmpppmgthylphenyl, -methylisoxazol-3-yl,

R e T

2—1nﬁHzIfB1—l2§é§11¢1hj71[ B BLcﬁmﬁﬂigll-ﬂéIrp}éizlﬁ)Y-d rymswr N@l-iethaol S-yimethyl,
pl peridin pl peridin
-pm%ﬁwwpﬁlp%pmdwwwlethﬂ; y@ﬂémrzryll 3ypyrrolin-2-yl,

Nl Y1, Toh W ey Bl BES O ol R iberild sl

N-methylpip&iin-atye, Qperfif- 1dyluglpbﬂ@ihep§1meﬁay1 FpipatidiAia188ymethyl or
derivative of the Formul a according to claim’l
pipefgrét-iyhmethys p is 1 and Rl is a hydroxy or

or o R p BT an LB gl 5Bt ol P’ ™"

group is selected fromfl uoro and nethyl; the X1-Ql
group is located at the 3- or 4-position; 20 X1 is
6. CONA mmrm@m(ewb)wata\mbf@le Fermyda hgdcordingipl claipr bpktein :-

OB A 2t RS s S YR8 EBRRIE Y ostion:

2- apP en; 2- et hyl am noet hyl ,
2- di met hyl am noet hyl , 4-di net hyl ani nobut yl ,
2- mgti$g)] sul phonyl et hyI 3- net hoxycar bonyl propyl,

car ba gar ba car banoy| eth |
25 Nl Fa ﬁ%ﬂ g}f‘-‘.}m gcg{lngqo ectela from %luoro and mgthyl y

N-i gfpgopy .
N, - i m?h%@g?%?%%&n{e@%3 O 4-POSIUPI | et hy! |

4- ap" MOGONH, bipGONYMe);andmi nobenzyl cycl opr opyl
cyclgbut yl opent yl C ropylnet
cy cRoBRg hﬁ’e?ﬁvl |16<1Pé?m§4 %@%Hwethxliﬁ e%o’sygrppaét ¢¥pnomethyl,

L L

2-dirhbthiybrirdaceohyl 24 ;ainmnﬁyﬂmnozu(yl, I2-ingihgRalphodylythykt hyl
3 me'zthchlyllc_:karlbg]njglgrzo%lyl %ar leu)noylt;g/ethyl 1-carbamoylethyl, 2-carbamoylethyl,
N-methylcarbamoylmethyl, N-isopropylcarbamoylmethyl, N,N-dimethylcarbamoylmethyl,
pivaloylmethyl, 4-aminomethylphenyl, 4-aminobenzyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, thien-3-ylmethyl, oxazol-4-ylmethyl,
S-methylisoxazol-3-ylmethyl, isoxazol-4-ylmethyl, 1 H-imidazol-1-ylmethyl,
1H-imidazol-2-ylmethyl, 2-(1H-imidazol-1-yl)ethyl, 2-(1H-imidazol-2-yl)ethyl,
2~(1H-imidazol-4-yl)ethyl, pyridin-2-ylmethyl, pyridin-3-ylmethyl, pyridin-4-ylmethyl,
2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl, 2-pyridin-4-ylethyl, pyrazin-2-ylmethyl,
5-methylpyrazin-2-ylmethyl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl,
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30 2-(1Him dazol -4-yl)ethyl, pyridin-2-ylnethyl,
pyridi n-3-yl nethyl, pyridin-4-ylnethyl,
wa-2merooshiim- 2- yl et hyl , 2-pyridi n-3-yl et hyl, PCT/GB2005/002664
2-pyridin-4-ylethyl, pyrazit 2-yl methyl,
5- net hyl pyrazi n-2-yl net hyl , tetrahydropyran-4-yl,
tetrabgytiroditmpoly2oylrietryy; rtetrahd/dydpyran@l- 26 05 3-Hdox olan-2-ylmethyl or
PCT/ GB2Q05/ 002664 110 tetrahydrof uran- 2- yI net hyl ,
1,4-gioxpns P’GBEY ‘an- 4-yl met hyl , 1, 3-di oxol an- 2-yl net hyI or
or aéy ﬁnﬂc@ﬁ@ékllﬁ # é}ﬁfb@é’éalt lvﬁe or pro-drug thereof.
armaceuti ca ccepf abl e sa ]f SBIvate or pr o-dr ug
thereof. 5 7. A pyrimdine deri vatlve of the Formula |
according . to claim1 wherein : p i and R1 is a
7. hyd IAORWWIW%W%‘?WP Fgroila Iﬁmdmg tq ¢leian bavherein he

XI + %?Egragggil I1§¢7r cat eg{ %?ﬁ%n%ﬁ% ggoutp that i3 lcsg‘iltelﬁ hgéc?osition;

andRQishfjdragam no- 2- net hyl propyl, 5-ani nopentyl ,
3-am nonet hyl phenyl 4- am nomnet hyI phenyl ,

2- aﬂilﬁQcycI opent - yI 4- am nocycl ohex-1 -yl ,

3- alin cycl ohex- 1-yl met hyl, piperidin-3-yl,

pi peridin-4-yl, piperidin- 4- yl met hyl or 15

pi pelid ®l-© /grodpqueteamk the®-pakition;
phar r[aceutl cally-acceptable salt, solvate or pro-drug

t hePeds NECOyandyr i i di ne derivative of the Formula |

2 (S AR M PrsbRh, SRS 3-aminomsthlphenyly | ¢
4- armlﬂﬁﬂﬁéﬂxg[ﬁhaﬂﬂh@aﬁﬁﬂ yélbﬁéﬂi!llﬂﬁi 4- a%@nocyclohex 1-y1,

[ 3- di met hyl am nohexanoyl am no) phenyl | -'4- ( 3- hydr ox

3-angireeyelohekdnylimethys, memonyhqppmdméﬂd,qmp@lc(iM{ylmethyl or
2 3S | oh | t am do] phenyl

pipef 451G HEERbet by | phenyl )+ b fror phol | nopyr | m di ne.
oraf,h&%xaw&{danyﬁséeﬁ%lbm%ﬁymveﬁe Hg%&pyrl%ﬁﬁre%'f[ 3-(2-piperid

I n-4-yl oxyacet ami do) phenyl | di ne
2-[ 3-(3-am nonet hyl benzam do) phenyl ] - 4- ( 3- hydr oxynet hy

l. . 6- h | [ ] . .
of S R R MRS Pt ?%Eﬁw@p&@.cimpel Bisaed P
+ <3‘*’Y“*3&‘§’§}‘?@*§¥>ynet R R By ophenbpymicine
2- [34(63d1maﬂ11ybnyhdmmup»ﬂmmy1b)php1yyl]-m(mhyéroxyﬁl@th(ylphanyl)-
_mglﬁgr rraceutl aI I y-acceptabl e salt, solvate or pro-drug

pligpyrmidin
2-(3-{2-[(1R,3S)-3-aminocyclohex-1-yl]acetamido]lphenyl } -4-(3-hydroxymethylphenyl)-

6-morpholinopyrimidine,
4-(3-hydroxymethylphenyl)-6-morpholino-2-[3-(2-piperidin-4-yloxyacetamido)phenyl]-

pyrimidine,

2-[3-(3-aminomethylbenzamido)phenyl]-4-(3-hydroxymethylphenyl)-6-morpholinopyrimidine,
4-(3-hydroxymethylphenyl)-6-morpholino-2-(3-piperidin-4-ylcarbonylaminophenyl)pyrimidine

and 4-(3-hydroxymethylphenyl)-6-morpholino-2-(3-piperazin-1-ylcarbonylaminophenyl)-
pyrimidine;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.



WD 2006/ 005914 PCT/ GB2005/ 002664 111 9. A process for
the preparation of a pyrimdine derivative of the
weoeanwwsos1k, or a pharmaceutical |l y-accept abl e BairiGB2005/002664
sol vate or pro-drug thereofiil according to claim1l
which conprises : (a) the reaction of a pyrimdine of
9. the PFpmgssafot the pep@ratioR>f hpyrifdihe Hﬂnvau@ of thelFolﬂn(lﬁéll ora

hm?ng rein %ll s.a Cil spl aceabl e and Rzon(g ) '
P aCﬁAUC TaePIaBe foliy 80 P OB PO HS 460 nagcorda%st gim hwhich
kigdgn. 1 except that any functional group is protected
If necessary, with an 10 organoboron reagent of the

(a) Zgrﬂi@fe%cﬁdn'o ]%mgm\s oflﬁ%hel%rfnuuﬁ wherein each of L1

e sane or different, is a

5 sui tabl e |igand and p and Rl have any of the meani ngs
defined in claim cept that any functional group is
protected if negess ; (/\ﬁél)@after any protecting

group that is presentis renoved; 15 (b) for the
producti on of thoséNconpounds of the Fornmula | wherein
X1l is N(R13)®@ the acylation of an am ne of the

Formula IV O g R2 NNHR1I3 (R1)P
X1 — Q
=
L N
(R4)r II

wherein L is a displaceable group and R2, g, R? , T, R4, X! and Ql have any of the meanings
defined in claim 1 except that any functional group is protected if necessary, with an
10 organoboron reagent of the Formula ITT
L1
l

B
I

wherein each of L' and L%, which may be the same or different, is a suitable ligand and p 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;

15 (b) for the production of those compounds of the Formula I wherein X' is NR>)co,
the acylation of an amine of the Formula IV

O
Cm
N

NN
l NHR?3
~

(R") N

(R*), v



(R4 )r 1V VWO 2006/ 005914 PCT/ GB2005/ 002664 112
wherein p, Rl, R2, q, R3, r, R4 and R13 have any of
woheooroesmings defined in claim1l except that 2ay/GB2005/002664
functional group is protectied if necessary, with a
carboxylic acid of the Formula V H2C - QL V 5 or a
reactive derivative thereof, wherein QL has any of the
meani ngs ,defined jn cl,aimil exc%ell?t that any . _
wherein pt RoRat Ak ofrfR 12048} ohava @y ot ihemeanings definggh ity daim bexcept that

. t i . . i . i :
any RS o5l B AR hedrd, itk FRESHOHR ETRHIRE Foteia v
NXlL- QL ~Rl)p 10 QO+rQ¥l wherein L{js a
di spl aceable group and p, Rl, R2, r, R4, X1 and Q1
. of. i no: i ' ' t g
5 ora KRR it HRnIEAAAES QM LRE LR ol oA i 1 excon
that \ahy funatiomel ghwipiis prot@ted i @edensaryl| vehevd dfteOamBprbtectind/bloup that is
15 H wherein g and R3 have any of the neani ngs defined
presepi ig reapoNed; except that any functional group is
protected if necessary, whereafter any protecting
© gr dhporeasiian of & pypigudine of therRasmuladVl (d) "for the
producti on of those conpounds of the Fornula | wherein
X1 is N(R13)CON(R13), the coupling of phosgene, or a
chem cal equivale thejeof, with an am ne of 20 the
Formula 1V WO 2006/ PCT/ GB2005/ 002664 113 O (
R3)g R2 X1 — Qf

(R"),

" (R4), V1

wherein L is a displaceable group and p, R, R% r, R*, X! and Q! have any of the meanings

defined in claim 1 except that any functional group is protected if necessary, with a morpholine

of the Formula VII
O
(3
N
H

wherein q and R? have any of the meanings defined in claim 1 except that any functional group

Vil
15

is protected if necessary, whereafter any protecting group that is present is removed,;
(d) for the production of those compounds of the Formula I wherein X" is
NRP)CON(R?), the coupling of phosgene, or a chemical equivalent thereof, with an amine of

20 the Formula IV



N NHR13 (R1 )P R4 )r IV and an am ne of the Fornul a
VIII RIBNH - QL VIIlI 5 whereinp, R, R2, q, R3, r,
we4pocRdP1and QL have any of the neani ngs defi nedTiGB2005/002664
claim1 except that any fuamctional group is protected
i f necessary, whereafter any protecting group that is
present is renoved; (e)lOuhe reaction of a pyrimdine
of the Fornula XV ( dR)N (RL) L P XV 10
wherein L is a displageablke group and p, Rl, R2, g and
R3 have any of the neaniNigs defined in claim1 except
that any functiongz groyp is protected if necessary,
wi th an organobor on™xeatsy of the Formula XV L1 B
X1 - QL L2 15 R4)r 006/ 005914NHR13
PCT/ GB2005/ 002664 ei pgaefl of L1 and L2,
whi ch mpR1 s N, is asuitable
i gand and i any of the meanings
defined in clai M4 except that f tional groupyis
protected if necessary, whereafter SH} protecting
group that is present is renoved; (f) For the
roduct i f tho conmpounds of the Formula | wherein
md%la%ne&fﬁﬁ%%‘}?ulagmhe acyl ati on of an anine of the
Formula VI RLI3NHR13N -\ | VIO

5 wherein p, Rl, Rz, g, R? , 1, R4, R™ and Q1 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;

(e) the reaction of a pyrimidine of the Formula XIV

(R"),

X1V
10

wherein L is a displaceable group and p, R', R?, q and R? have any of the meanings defined in
claim 1 except that any functional group is protected if necessary, with an organoboron reagent
of the Formula XV

L1

l X1 - Q1
L2/B

4 XV
; (R#),



10

15

20

wherein R13 and QL have any of the neanings defined in

claim1l except that any functional group is protected
woRomw@mosasary, with a carboxylic acid, or a reRCriGB2005/002664

derivative thereof, of theli4ormula XVI 0 R3 )q R2

CO2ZH ~R )P N 10 R4 )r XVI wherein p, R, R2, g, R3, r
whegminl ed®h dfdVendiy, which hmyrveah: suyee ctefiffaed, isa aii@bla ligand and r, R,

excgnut that any functional group.is protected if. )
X' pg Qe §my OO aerdes defynedrin clapiLigcetdhs apnAinctignal group is

' r ; : o1 f
pro AP Sar LRy a8 phecit ol R e BEGIMFLBR L,
(f) QL Hosthe produdiiok e tHoet esrapaumidy bf tie@opmulatiaviassth &'iioToNR "),
a N-containing heterocyclic conpound wherein any
the geykation gk an agineuys theFermala¥léd i f necessary, with a
carboxylic acid, og @NHe_a(g{zi ve derivative thereof of
the Formul a XVl O&S)q CO2H R1 MIIN R4 )r XV
20 VR 2006/ 005914 PCT/ GB2005/ 002664 115 wherein p,
wheggin Rppand {2 raye apy g thepacanings dafigedin claim lexsaptihat any functional
: : .10 ro
sro35 BRI SRt BHEEB b B oo WIS AT aff oot of the
Formula§{VLk hat is present is renoved; and when a
phar maceuti cal | y-acceptable salt of a pyrimdine
derivative of the 5 E la | '; required it nmay be
obt ai ned by reaction]of i (ﬁr}qm di ne derivative
with a suitable acid_apd when a
phar maceuti cal | y-acceptbl e pro-drug of a pyrimdine

derivative of th@® _Fornula | is required, it may be
obtai ned using a co Knal procedure.
7
(R');
(R4)r XVI

wherein p, R, R?, q, R?, 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; or

(2 for the production of those compounds of the Formula I wherein X* is CO and Qlisa
N-linked heterocyclyl group, the acylation of a N-containing heterocyclic compound wherein

any functional group is protected if necessary, with a carboxylic acid, or a reactive derivative

thereof of the Formula XVI
© 3
S
N
R2

SN
I CO,H
~
(R'), N
(R*), XVl
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10 10. A pharmaceutical conposition which conprises a
pyri mdine derivative of the Formula I, or a
woheoovasaut i cal | y-acceptabl e salt, solvate or PCOAGE20E5/002664
thereof, according to clailm1 in association with a
pharmaceutical |l y-acceptable diluent or carrier. 11.
wherEiEp,US'e REf g, R>Py4dR Ve ad@ bf tatrhasingt defieedrarchaimal dxcept that any
or a pharnaceutically-acceptable 15 salt, solvate or
funcipral @ranp is petentdd if aeesssaty.rwherenfier apyprotacting geoup that is present is
ufacture of a nedicament for use in the production
an anti-proliferative effect in a warm bl ooded
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10. A pharmaceutical composition which comprises a pyrimidine derivative of the
Formula I, 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

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,

solvate or pro-drug thereof, according to claim 1.



