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WD 2007/ 015064 PCT/ GB2006/ 002801
| M DAZCOLYL- PYRI M DI NE COMPOUNDS FOR USE | N THE
WO READMEBT OF PROLI FERATI VE DI SORDERS The i nveP€T/GB2006/002801
relates to rimdine derivatives, or pharmaceutically
IMIBAZEN s PY 'ﬁ&'ﬂ%‘lE GOMROUNRS FQff YSE W THE.TREATMENT
t her eof , whi AF PROEFERATIVECRISGRDERS i t ory activity
and are 5 accordingly useful for their
anti-cell-proliferation (such as anti-cancer) activity
and are therefore useful in nmethods of treatnent of

t hehBuRRALOK rdddted R pydiadiine HBRvAtREE B pRAnBRicall hedeplable salts
to processes for thé manufacture of said pyrimdine

or inheivg hedrplyeahle esserp zarenfcwhich pabsescenhipeysietinbibgory activity and are

ey T T N
theré¥ofd usefil in Relotf 6f @édtBBnifiRChuhdh & MEhAYRUPOARAnvention also

ani mal such as man. 10 The cell cycle is fundanmental
relategta precessesvipy tie, managastuse b spid nyiriprding desivativesntoofhapmadestical

Comgigsgg?@cggta mﬁg g{efel‘? Eﬁ% %ged%‘%gﬁg @?quga%&%%%rg%%%gﬁcgﬁlems of use in

the ROOERE D AR affi-cEIRlptSlifbiafioy ffedt i€ a GRlth-bIySde8 affal 88ch as man.
fromthe sequential activation and de-activation of

sevée sl geetd isrfandgmanta te fhel sunvivdpreadletion iderobifetam)of cells and

. fanmily. Th i vation of CDKs is depend hei
is bipRTireRe o i ARl sEb st GRS i p Rl MEinkey. The
proggédsl Rt fe¥itd thisugh@EEdINS cl Abed fomKS sfientidliastivation and

associ ation is essential for CDK activity wwthin the
de-ag@yationpif seera meenaless phibe gy dinedgpeadent Hinapai((Jlg) Gadly. dhe

di.ffer inLts din t cel.l cycle. ns th .
sl 5L P8 b 0 B RS b v

call&@bdylctifd. @icded bih@ko ODIGT @8 $hie Assotfafion gestduEiaCl ICDY 6¢tBrity within
Mor eover, CDKs appear to be downstream of a nunber of

C < p ¢ . nut
the ¢l Bifderantsiyghag are sypressod gad Hegrpded apdifEsgent oinsninghe egbkeycle to
enst& H{a\( bét%aﬁgn gﬁ%{ %9{!'1!1\%1'08 ¢ @bl@sy Cc'clu%%n %dgo(f)xrectdc?hgrtf'op grogiession
endogenous i nhi briors appears T5M5e™ an | nport ant  axi
throbgh weesllgy¢logeni ¢ signal | i ng pat hways and
proliferation of tumour cells. Accordingly it has_been
r e ABYEPEEdCPRatarasar it B¢ B waiiream of g numbes phongogengesignalling

i 5L ATV 808 O G T R o
end@drasesinhibstpacippeat y) bshoinhgbriaat Hfis balvaen atoggniasiphalBng pathways

i nhj bitor [gf cell groliferation, such as growth of
and PHAMOLWHIONF cellst | s. Tumour cell's are al so t hought

SRR AR BRBIEEL PR SRR ol vl g, ity
inhibiors bACD AP O, (@D4 had EDK dofwldd operqiopt the G2/, Gil€3-8G2/M and
o1 8k R bR PL LT b Bt s RSy S oAb o, s
as g?&hh‘bif%nﬁﬁalﬁ%aﬁé%wﬁ ase |l through phosphoryl ation

of the Ctermna omaln of the protein. Thus, the

i nAivmdur oellsodre BINA thomighterteseghly dapdnidentton thécentiplual transcriptional

.i.nhi%grs of theﬁe o . . . .
activity o polymerase 11 fo maintain appropriate levels of anti-apoptotic proteins and

ensure tumour cell survival. CDK1, CDK7, CDK8 and CDK9 in particular are known to

regulate the activity of RNA polymerase II through phosphorylation of the C-terminal domain
of the protein. Thus, the inhibition of RNA polymerase II activity through inhibitors of these

CDKs may contribute to a pro-apoptotic effect in tumour cells.
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CDKs may contribute to a pro-apoptotic effect in
turmour cells. WO 2007/ 015064 PCT/ GB2006/ 002801 -2 The

wo ndv7io130son of cell cycle kinases is expected POI/G82@bh/002801
value in the treatment of di,sease states associated
with aberrant cell cycles and cell proliferation such
as_cancers (solid tunours and | eukem as)

fiBhe Hi*bé‘PlFlP‘é pheallayclerlanases isexaprtechicl el gpliein dedreatment of
d1se%§%¥dt@§sisgo%eft&§\? té\ﬁ’%ﬁaélt @ﬂ gﬁ{] lécs a‘rf'llg C@@P&%fﬁ'ﬁtlé@&&ﬂ% cancers (solid

tumalirh eﬂicblml.\exﬁla@)t fibropssliferatse snd difﬁe&mtlaﬂwd disdrédroyiseriasis, rheumatoid
aut oi mmune di seases, acute and chronic inflammti on,
arthipiis KogPH 59K BRHRABE M A PR 30 CHIP RIS nERIP PR ne%,@élseévma

R T M-

bonddisdA3ddatl atake I‘dlsb&es eﬂifhaéﬂmal vessel proliferation.
2-anilino-4-imd g ne derivatjves

i nhYBi0/40842, WX %97%3 ,CIMQ 03!9?:44@6kWrQa%@764ﬁﬁe“ﬁ? 83/07p433 and
Wo'd&)’ﬂfi%hé)&eécﬁb@@&%% SR fifA6- AR Yy iR HinPdRY A esIhAUPhibit the

effe@-of éelheyde hmylsdsoﬂ&r esent arviehtiorols bdsedi om tHe dmque)pﬂmt arhelvel group

hi h f f I I
of 2I A Sfelggﬂylg é,rbt@)agri gpgiiﬁggazéggggg%ﬁdlges 1n|hlb1t the effects of cell cycle
I |
A e  —
compuuraisy)f tife prbentinow@ionspE hotcwhmlﬁna‘llyaﬁsblmde]x pecof thbabove

t hese conpounds ess benef| ci al operfies in terns
appligatighiandgye mees Bt tﬁﬁ-ﬂ@i@m@ﬂ% ?%@L &IPWPWS in terms of one

o nfREGHAEAAE K BogEATRAUNY DY AL SRRl Sudecorc)
and { oxpleomegikisiticprffitadies, emboliakel tokenlogpal profildsahdtynake them

table for. in viv admmstratlon 0 war m bl ooded
percepulatlE fore i dmpntagian.co Boreaih HoneEa A RpouRaSS man. In

partRERe ik b’orﬂﬁéﬁﬁdé’ géﬁérﬁl}ﬂbavk: Q/\éﬁfl lﬁ%l‘i’fev‘éﬁlolf c&n gnc?&?z)ﬁﬂﬁ potency, high

pot ency, high adueous solubi'lity and favorable
aququuetselulhlhby atl fagorehlzrpaetear isding sharagenstigs.ngl y, t he

esent % t| on provides a c ound of f a (I
dN‘ngV e greﬁfrﬁllwemon pgo\vu%sn‘g ﬁgljmpouréioo 0{1‘111an (f) ):
wher ein: R is ethyl, propyl, isopropyh, butyl
i so-butyl, sec- butyl3, - butyl , cycl opr|ppyl ,
| e

cycl opropyl net hyli,
cycl obutyl met hyFy I obLRIyIA erein
» N
R4 R9),

@

wherein:

R' is ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl, #-butyl, cyclopropyl,
cyclopropylmethyl, 1-cyclopropylethyl, cyclobutylmethyl, cyclopentyl or cyclobutyl; wherein
R' may be optionally substituted on carbon by one or more R,

R? is methyl, ethyl, isopropyl, fluoromethyl, difluoromethyl, trifluoromethyl,
methoxymethyl, cyclopropylmethyl or cyclopropyl;

R? is hydrogen or halo;



10

15

20

25

30

25 R may be optionally substituted on carbon by one
or nore R6; R2 is nethyl, ethyl, isopropyl,

w0 bawonworeet hyl , di fl uoronethyl, trifl uoronethyl PCT/GB2006/002801
met hoxynmet hyl , cycl opropyl methyl or cyclopropyl; R3 is
hydrogen or hal o; WO 2007/015064 PCT/ GB2006/ 002801 -3
R4 |s hydr ogen, ethynyl, halo, nitro, cyano, hydroxy,
aan(S hydmgboxqzhylwé,rkmmqu, cyansy; hmbmy, amsndycartioxp, carbamoyl,

mercgptﬁyplegy th]é)t Hot {f%%w&l%ﬂxl trxilo ‘ ?ﬁ%ﬁéﬁy Meﬂﬁloéﬁ}yl or methoxy;

MeRpey £ds $ Ak tg@ﬁ ﬁﬂkerd' N9 lﬂ@%&%@ﬁidr%ahhg v @tﬁﬁial@}ncontams an
addi t1 onal rogen, oxygen or sul phur atom wherei'n 2

additerahsitwEemR) qxggem onmhqhuﬂamgl, Avhegim2 a®ms qtrRJggA wwihak Bihg A is a

niteo 3y o BiFribeise bt p T RRATE D anthellEd by e por two

atom%r[@eﬁmﬁmﬁ@}blw Rihgaddbithpoah additib e %ﬁr«%ﬁgﬁ Bidi8at nitrogen may be
ni t rogen optional Iy substituted by R7; RS is a

Optlcslaﬂwuhsumﬁ@gbbnl{car bon and is sel ected from hal o,

cARE St Qn cntia 4 ol Mo 3gn sy hARY

trlﬂﬁﬂr?ahgw )ﬂmncp%al@@k)t %Qﬂ)\éboyi\l'sﬁ gh @*Ml gaﬂé}n baymienyl,

2carbanoyl O a  wherein a
Coallgyny Lt 621kamlﬂw(@ydaﬁml)§h®nmomk%N¢¢l @émhwbammdnw -alkylS(0),

Wher%?nr?fkil}%_ t@éy glgag}%t erlﬁ%y:l%ﬁ;{agﬁgﬂl]go%g 8?3ﬁy$%§ocy€@frfp¥erocyclyl,
N-(ol raﬂﬁmm@ﬁtﬂosyl aiBNAb@cl ARy DM koS Rfel i RE ﬂld@Fer@@ﬁ@pﬁlay be

one or nore R8; wherein i aid heterocycly
Opthmﬂy silbstituged on Mﬂbornby ens/orttherte Rt tvhexgamifl saiyl hlg@rocyclyl contains an

NHE Rt iy SaE et b S s Bl RuRE TR DR VR R o

-0-p0f, R5 maybe the same or dlfferent R6 is selected
from hal o, net hoxy and hydr oxy R7 R9, R10, R', R12
andlﬂ@.@ a/lhérellfh@ép(éh@%ﬁfR mgjebeefb@é@m podifferentisal kyl, C

I kano

I i oo S aRE P hony!

Cl RARK R, qah’ JRAYhd RZ%&QIE Biﬁdénﬂ?r selected from Cj.jalkyl, C4alkanoyl,
N-(CI 4al k ) car bamoyl, NN-(Cl_4al kyl )car banoyl ,

Ci. 4aibylwdmyylcmalkh@x1@rlml yhaalkypdpdplorgi, Ciralkori@rbonyl,
carbg%é%l ﬁJ@‘t éegg%lﬁ;ac aar%((y}%%é} (rtgre%Ql?glsca%eh‘}{oﬁf%alal?o;@élg}/m l%eteéocyclyl

whefeirORT, RE3R ard | witesai R hfayS’oal1ﬁddp@ﬁ@nﬂ9b@h&rﬁall@@ﬁb§titﬁl‘éd af carbon
- NH rmletythat nltro%n be optionally
by og¢ pspre gredpssplected: frong ag@w@émlfﬁalérhemwd% geif@ins an -NH-

r ianet hyl, am no, 25
m‘”&gﬂ{aa%%fogggr‘{a ¥ ?’HE Wb“%‘:e@bﬁg{ Hyl, ethyl,
rreuzﬁos(se,leceet&m ;hal@; efanb, haetyuifluoro@tihpk@ ttiflaoromethyl, amino,

et hyl am no, di net hyl am no, diethyl am no,
carbggyr@ﬂb,mmpql Svlphpaerlnwethyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,

methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, phenylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoy],
N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoy]l
or N-methyl-N-ethylsulphamoyl;

R" is selected from halo, cyano, hydroxy, amino, trifluoromethyl, trifluoromethoxy,

dimethylamino, carbocyclyl, heterocyclyl, Ci.salkyl and C,.salkoxy; and
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acetyl am no, phenyl am no, N-nethyl carbanoyl,
N- et hyl car banoyl, N, N-di net hyl car banoyl ,
woRM7eLwshyl car bamoyl , N-net hyl - N- et hyl car banoR€T/GB2006/002801
met hyl t hi o, ethylthio, nethylsul phinyl,
et hyl sul phinyl, mesyl, ethyl&al phonyl
nethoxycarbonyl ethoxycarbonyl 30
N Retlhyd:ls@tcpﬁam@nhalkbdl &hhylksndypiameikylsulphonyl, C1.salkoxycarbonyl,

el TR e kb | o

ora ﬁhﬁeeuﬁ}éﬁ[}ﬂa@éeptﬁlﬂb Rl of 4rl Al WA 1I9/RE1PMble ester thereof.
i fl uoronet hoxy, dinmethylam no, carbocyclyl,

h eAeqtcadylgltg h funthpr Mlﬁ@ lof ﬁmdar@:@n@awmiop;thqn ds pyovided a compound
2007/5& 064 PCT/ GB2006/ 002801 -4 R14 is selected from
a( &1 3al kanoyl , C1_3al kyl sul phonyl ,

CIR3% é’ﬁﬁ’% F3b 0[!&5 vopyk Bﬁt‘?@rmﬂbutyf\"séc%uﬁﬁlﬂ@}ﬂyl Q:?E]?é@f@yl
and NN- ( 3al kyl) car banoyl ; or" a harnageutlca
cycl@mmﬂmathyb 1sa4clopmpyé¢thylror\¢wlobmtyh mdleyeim Bl enaeféleéxptlonally

reof ccordin ¢further feature of the present
subsfi el sro gy ahe € e

ded a compound 5 of fornula

(I R*yWhee@in eth?iL 1§ r(ﬁiy'l"yfluorcﬁﬁ&ﬁw dlﬂuéftﬂﬁ&@ﬂ' irifRidkophethyl,

i so-butyl; "seC-butyl but yl, cyclopropy ,
metlwwmg@wbpy(clnpnopyllrnethylocyml@mpp}dy| ethyl or cyclobutyl;
V\/n E;el o hb optionally substituted on carbon by
r%‘?geen a@z is methyl, ethyl, isopropyl,

f | Ré'i &%?n etﬁ ﬁ}ll U] 6) "fﬁtfr(mélyand h&ﬂﬂo&? I 2RRb rBélrboxy Ehrbamoyl,
met hoxynet f cyc opr opyl net or cycl opropyl; R3 is
merdatptﬂnr, ugéryltbro, sy, trm‘mor@nﬁbﬂs trgﬁwroretthyxw metlpsd] eshy! or methoxy;

H{%{&dgaﬁ@m%ﬁ{? H_]? 4 Oér?cf %{ttﬁ%@ﬁ 6}?%%& ogtldnally contains an
additiéid] hHRIeARIYXY or s’ﬁ?ﬁﬂﬁy 'a‘aon@ thekeiR if RBE ROXfitaindhigd dAYidrl

a nitrogen |inked 4-7 menbered saturate ring which
nitrogpn pionaibpinitrogerainag bepptidgaliy dibstisied bnRtr ogen, oxygen

wh if Ri A
2l 11 Be T Paljery Soomrnit B EB g, carbosy
carb@BbyIonabhamSH k@téandyt & Bikedyl; CRalliyayE €, gdkatyl,r om
hal o, cyano, béroxy, trifluoronmethoxy, am no

N -((baalklzsbksarbar@@rl AO(S | calkipsaehesiay L, Qn,algaisr(g)pa wherein a is 0 to 2,

Ci 6% 6a|arg)eni F%Eﬁ%ﬁ?ﬁhamcgﬁ(sﬁé\}(ﬁ] X#kylz)% ptk)lamog; whe1e1n R’

1nde§én&ﬁﬂ§ﬂﬁih§ )ogtlwmel@f%luﬁstﬁutb& of) cti®oR by e or more R®; or R¥is -NHR’,
ﬁﬁ bal kox onyl, N (C 1_6al kyl ) sul phanoyl or N,
-NRNR( cor1- G5B 2kyl ) 2sul phanoyl ; wherein R5 independently

ma¥l 1g r6 %@hepqum&ﬁ%?%mwge fd s@&?gﬁlfg}(en ,nS gr mor e

whﬂ“es felédiel Mahtem, afetidy may bediokg, same or different;

R7, R9, RIO, R'! and R are independently selected from C,.salkyl, Ci4alkanoyl,
Ci.salkylsulphonyl, C;.4alkenylsulphonyl, Ca.salkynylsulphonyl, C;.salkoxycarbonyl,
carbamoyl, N-(C;.salkyl)carbamoyl, N,N-(C;.salkyl)carbamoyl, carbocyclyl or heterocyclyl;
wherein R7, R%, R'®, R'! and R"? may be independently optionally substituted on carbon by a
group selected from R"; and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by R

R® is selected from halo, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, amino,
carboxy, carbamoyl, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,

methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
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R6 is selected fromhal o, nethoxy and hydroxy; 25 R7,
R9, R10, R1' and Rl12 are independently selected from
w@obalokspb4 Cl. 4al kanoyl, Cl_4al kyl sul phonyl , PCT/GB2006/002801
C2. 4al kenyl sul phonyl , C2. 4al L cynyl sul phonyl,
Cl. 4al koxycar bonyl, carbanbyfl,
N-(Cl _4al kyl ) car barmyl NN-(C 1 4al kyl ) car banoyl ,
acetydaminocyehsthyloarbieoys chﬁhylyarbamvﬁeNé\’ dinrthylegbaray, R

N -] g e e ety e SN gty fipniny,

ethyl'sﬁ Fﬁﬁ‘ﬂyﬂ &y e thﬂéﬁip‘ﬁbn}q%Eﬁb?&?ca%bngri\“éth&{géa%é/niﬁ hat 30

rogén may be optional Iy substifuted R8 is
N—m@byledph@ncbyloﬁsﬁelﬁadlwlpm;tmyb N, Nycﬁm@ﬂlylsutphamlomb i\UM@ud’qkq;ﬂwlphamoyl

tri car boxy, carbanoyl,
of Néﬁté’ﬂjﬁﬁ&nﬁu%ﬁww ethyl, net hoxy, ethoxy, acetyl,

aCR“Q§Xelecté@?rBM1| 13, Q?anoehfﬂ&’ﬂo 1 @ no, dtNBS Y@L B fluoromethoxy,
di et hyl am no, N-net N-et hyl'am no, WO 2007/ 015064

C1alGThEBLOGEke028a1l - 5 acetyl am no, N-nethyl car banoyl,

N ﬁlt-i %é‘% E@g%ﬂawl\lﬁgyfj I,\(feﬁ%l{i] %Jgﬁy? ,\(E ‘éﬁnﬁ%}%g’rhﬂﬂ%gf aalkoxycarbonyl,

carbé.'fﬁ@}h?’st(@' Ealkﬁ?cﬁﬁahﬂypand"ﬁt]\h 153H1 cﬁbbiﬂﬁﬁmoyl

ui phi , ethyl sul
ora nlmrm@&quaalbowbptabl@ Is@lf( pear zlmmgd hydrNys@ﬂmgﬂt@ahqrhdnoyl

NGBS R S freitts O Mgt o O&thwgwrﬁﬁ%wcompound

of fofhdlai () wEdreigt ed from hal o, cyano, hydroxy, am no,
trifluoronethyl, trifluoronethoxy, G _3alkyl and

(31R‘-,<aa «bydyproamld ismpebpiyl byl aee-betyt, sembi@yl, Bdhigy cyclopropyl,

cycl%;gp gly?yll\gy(c . 3a|1%}§}|,1§03|§9§8%v} V&WEE akk%%(axr%aero%%m{ally
subsﬁ%hé@n.@ﬂ@lb%ﬁ&ﬁ:r&mww 10 or a pharmaceutical ly
accgptable salt or an in vivo hydrol ysabl e ester

t hBf éomethpl @tiryblumrcmyl dlvopemetby [, fidhmorameethyl, triftnoporastbyly
nven clon'pound of- formula (1)

metipRY iy C&IOP@%W 1 SO ef o ony . Chut o1

Y U Y &Qﬁ-hb}d)tw t-butyl, cycl opropyl
cyclopro nethyl 1- cyclopropylethyl or cyclobutyl

wh&' é§ Iy germaﬁhbleylolpﬁtl«v,onw |oyanal By diess dmin eehrlenxycearbanoyl,

mercfah?g %}@QW meaﬁ? Hﬁng%?tﬁa pr}/th,o[‘r %%P%y logcﬁyl or methoxy;

e X XMk Iiﬁ’dro%eﬁ Yiek &P4-gRM By éat@ﬁte@)fﬁig@ﬂil@lmfﬂ)tiorﬁﬁy kéntains an
hydrogen or h R4 is hydrogen et hynyl, hal o,

addifpnal mtrquamyghly@r wighur afentiovhesein BoRipg Aceertiainpgt additignal
| t hj

o ARG P EFRGSH ke by sy BTGy,

R’ is a substituent on carbon and is selected from halo, cyano hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, sulphamoyl, C;salkyl, Cs.salkenyl,
Cagalkynyl, Cygalkanoyl, N-(C.salkyl)carbamoyl, N, N-(C;_alkyl),carbamoyl, C;.alkylS(O),
wherein a is 0 to 2, Cj.salkoxycarbonyl, carbocyclyl, heterocyclyl, N-(C;.¢alkyl)sulphamoyl or
N,N~(C ¢alkyl);sulphamoyl; wherein R’ independently may be optionally substituted on
carbon by one or more R®; wherein if said heterocyclyl contains an -NH- moiety that nitrogen
may be optionally substituted by R'*; or R’ is -NHR®, -NR'°R"! or -O-R'%;

n is 0-2; wherein the values of R’ maybe the same or different;

R® is selected from halo, methoxy and hydroxy;
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Ring Ais a nitrogen |inked 4-7 nmenbered sat urated

ring which optionally contains an additional nitrogen,
w@z200g0s06¢ sul phur atom wherein if R ng A coneEi/G82@6/002801

addi tional nitrogen aton1g9$t nitrogen nmay be

optionally substituted by R5 is a substituent on

carbon and is selected from hal o, cyano, hydroxy, 25

t rRY,IRTORSR h &G ancaRi “rewe lrlclapdmimytly mdmmn Ci4alkyl, Cj.4alkanoyl,

C 4&1@1%%3}#@97 ml&grty%ull%lgmgx%’@gl:{ E%liﬂhonﬁz € 4a1§3/x3>éar'bonyl

calbd\l%}(lq/ (@gllalﬂé}l?cgﬂﬁfr}%§p?\y}\/ Cgall%ﬁL Wa%@ arbdB&iEl & h@teh?cyclyl
gxycar bonyl , cdrbocycl yl, heterocyclyl,
wherhln(Kfl Rg,aﬂt Ig,ylk sk [ahdlﬂi’bg/ﬂnay) be independently opt1ona11y substituted on carbon

su noyl... wherein R5 in end
by a BRYPSEISGiEE FOHR 3 LB S BrferoC U B Lo Rl N thotety that
mtrogéﬁ'l%a FBe oW %r@ul‘)sfut@té’d gy Reterocyclyl contains an - N+
noi ety that nitrogen 30 nmay be optionally substituted

bthBBSeleoted R haleMﬁla’ﬁo, hyﬁlmmﬁlwrom{ﬁlmg triflyprpmeify R amino,

carbiy: P 08By Y PR REG: WGk S R PESYT S
meth%%g?g%ea%anm&%ag@mgza% I By L KBy i,

5 are i ndépendent |y sel ect ed from Cl 4al kyl ,
acet;@miﬁnal Nemathylcarb@hovla Mkgthg cdrpérooyll IV, N-dimethylcarbamoyl,

%ﬂkyiqa%i&k &@@%-N—g%h; ﬁ%ﬁ nY' lfh}ﬁﬁl%] yethylthlo methylsulphinyl,

ethyllélfll@ﬁ:fn;zfr "i‘lllé’é EQ@ISQEJIEQWI; m@%xﬁ&rﬂor@ﬁ'ewx%%bww

car bocC het'er ocycl yl wher ei n
N—m@hSlLSUl an@eridNRtls'lmghan@yﬂ nd dpEmethyisulphepioy b AkNidjethylsulphamoyl

titu n carpbon 5 by a group selected from R13;
or N3 %PMF&Y% fqhagagy heterocyclyl contai ns an - NH
g}fﬁ i¥ sé1b@bd frBint Ha‘l)cg %?a @t%x? Rinhi8 akikofuReiyl L teiflRsrddkthoxy,
; ro

; R8 is select cyano, hydroxy,
dlmetthylamumr cm’ecndycbw,,hetqrmcmcufé,r@mtkw and G@nialioxy; aur boxy,

B[bamglg%tg(? gr)gg‘lhe nﬁé&yﬁﬁ%&ﬁx&dyléﬁ h;éllg}ﬁ”fﬁ&%%ﬁ Ci3 lp oxy¥arbonyl,
carbﬂh@ﬁt Mb@gﬁmﬂ?\f d?ﬂaW(CN‘al’%)B%aﬂHo?ﬁ hyl am no, 10

acetyl am no met hyl car banoy| et hyl car banoyl
ora ph@rmaﬁ@ﬁlhylﬂmacsatn’@lylsalt owrr\pvdilm hydrelapabdges¢r thereof.

gﬁ réllﬂgl}lﬁet l).}]%(hel %ratte yI 1 }}e p;ﬁesterr]l {ntVQI!ltldl’]I tﬁ(ter@{s pr%v?ded a compound

offoﬁhhwl(ﬂ,l\lvﬂé}@lﬁiyl nmet hoxycar bonyl , et hoxycar bonyl ,
Nﬁt hyl sul pharmyl N- et hyl sul pharm I
|1sh@hﬂypl§mlp irempy ], bisilrisa-hyiyh @ﬁcph@mbwbutyé,rcyclopmpyl
cycl?l\,}%f)%}’/l ha/ 1 le(t:}hh clapfrcl)J l)ﬂ&ﬁgﬁo # cgcl%?ut?f‘ %‘(Jﬂé’?e&g?{ %%qgreo% p':ugﬁgtlly

substifutdd M@B@i&om or Iﬂ(bméhw am no, car bocycl yI
het gr ocy Cl. 3al kyl and Cl_3al koxy; and
seRad @gth{yf @thy@lsqup | ﬂuoglmgh_k Q]rﬂ}garomethyl trlﬂuoromethyl

e L RS S SPRAE, 23" 5 T

R? is hydrogen or halo;

R* is hydrogen, ethynyl, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, methylthio, mesyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl or methoxy;

Ring A is a nitrogen linked 4-7 membered saturated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein 2 atoms of Ring A, when Ring A isa

nitrogen linked 5-7 membered saturated ring, may optionally be connected by a one or two
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or a pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof. 20 According to a further
wo eavt®enf the present invention there i s prorCHEe82@6/002801
compound of fornmula (1) wherein: Rl is ethyl, propyl,
i sopropyl, butyl, iso-butyl;‘Sec-butyl, t-butyl,
cycl opropyl, cyclopropyl methyl, 1-cyclopropylethyl or
atomtgrcdg@bamcg/wl;lerwne%[ Ring AReoritaips b adptipea altrogen gigns that Bifregen may be
ol carbgPtb(%/ ope or nore R6; 25 R2 is nethyl, ethyl,
op lc)lllgg%%bﬁ)} ute li’yu romet hyl , difl uoronethyl,

t r RF ksuoudamiubiti on cafBinRY YORIAYAd fréd GhRDERMG! RRIrBYY, Or
cycl opropyl; R3 is hydrogen or halo; R4 1s hgdrogen,

trifluerdrpethoxy, haiin, caboxy catbpmesl, shipbaosyl; Casillkd, Cxatisoxly,

T R T

whet¥gi HRXYto 23€, RilkekyBarbdnyd, Sirbs BN, Hetddb& @1yt N-(TRMpeNRdlphamoyl or
saturated ring which optional Ig/ cont ai ns an
oL

N, N-§@ sialkiybnslphraimayb gererein Ry gedependestly prayrbeaptianalhabetitated on

at ons_of  Ri ng,sA, . when..Ri. i S ni.troge i nke -7 .
carb iy AP Bl Baitch SR 0 hefordeSeR ) nphE S it HoEy i mitrogen
may [D¥ o@ti@lﬂh@ly%bit%@te&'\%; 200 o RTBOGATRTTNRBRO06/ QOREYL -7

atom bridge; and wherein if Ring A contains an

adHiis P-gnathersin the galven ooy marke the savg endifigienbe

optyeonal | bstituted by R/, R5 is a substituent on
o S Aarr AT bl rERoRY 8 B ey ano. hydlr oxy.
tr ) | RYIOMa A aRY an@ R Nare imp@ﬁ&%&‘lﬂ?r @@E&é&fﬁy&m C.4alkyl, Cj4alkanoyl,

sul phanmoyl , Cl. 6al kyl, C2-6al keny C2_6al kynyl,
Cratityledphanydyd2«alkenydsulplanil Caealk el phonyl, Ci.4alkoxycarbonyl,

2 NN . Bal kyl) 2car b I 1 Kk a el ' )
carbinp - A ORI AR PR R GL: Ryt
wheNif{ R, R°6RI%kRI") RIA fliaridylay ®e inddpbhdetly optionally substituted on carbon

1_6al kyl ) 2sul phapoyl ; wherein R5 independently may be.
by a@mupowfﬂcreyl fsamp & 1; eid wdersin lfé@dﬁﬁwrwcg'ﬂa eoggpingan NHgmoiety that
. LRI T .sai lypb. contains an -NH noi ety
mtro\lﬁ%g%n eakﬁepg&éﬁdlﬂrﬁ%@&tﬁgt%gég iPy[orfaI |y substituted by R15;

or RR%s éedectddHROm haNRIRRS LhyatroxyQufflairohthoxy, sriflu@iomethyl, amino,
wherei n the val ues of R5 maybe the sane or different;
carbpygyjcarbgmiogh selphamperh mathyl, el -Hesthoxnm ey rrassly s aretoxy,

R10 ! ; 5 i_D | .t ed
mettHapntih ety i, Bie IR, oA G LR AR N B,
acetﬁé?milﬁil, sié*myihngﬂiaﬁ{wl, N—%}Ll@aiﬂalmf@ykI_S\I(;IJg:ﬂﬁIme&lbflcarbamoyl,

al Koxycar ponyl , car panpyl , . . .
MN‘L‘.i@&YIR%FP?%aﬂb%(rfﬁ%/ﬁhé’l'%eth\‘ﬁ‘(@%mﬁi gty Khip pethihio, methylsulphinyl,

| ¥ Glerilg r &hdkyRhrbolRt, RO,
ethy&?%%%’%{légg d %E?ES% )9 9&?4%%3 o) 558%1 y %‘x £ion g?f y
N-msthlysulphamedl, dhethgisidpitamdoyt, & Ajdionghyd allpletosd 1 ¥, okdiBh$lsulphamoyl
and erein if sai ? het erocyclyl contains an -NH

or Nygstay b Vrailpylsulphamoyl;

R" is selected from halo, cyano, hydroxy, amino, trifluoromethyl, trifluoromethoxy,
dimethylamino, carbocyclyl, heterocyclyl, C;.zalkyl and C;salkoxy; and

R is selected from Cialkyl, C.salkanoyl, Cy.salkylsulphonyl, C;_salkoxycarbonyl,
carbamoyl, N-(C;salkyl)carbamoyl and N, N-(C;.zalkyl)carbamoyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

According to a further feature of the present invention there is provided a compound

of formula (I) wherein:
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nitrogen may be optionally substituted by R14; R8 is
sel ected from hal o, cyano, hydroxy, trifluoronethoxy,

wa eoo7hososonet hyl , am no, carboxy, carbanoyl, PCT/GB2006/002801
sul phanoyl, nethyl, ethyl, t hoxy, ethoxy, acetyl,
acetoxy, 20 nethylam no, ethylram no, dinethylam no,
detp | am no, N-nethyl -N-ethyl am no, acet%Ianino,
NRetwhsdapmpyﬂogspprowbbwl,cwblatwrbwc -butyl, #-butyl, cyclopropyl,

l.car

cycl%r?@{lmfhy 1 gyﬁ& 6‘&%’6‘5&%@’01 ﬂgﬁ\é{hﬁf 8y8‘1§‘§§r§;y1t 9 cgleobutyl; wherein

R' nﬁ?‘b@ Vbt sﬁMétltute@bH Yhibbh B |oﬁé’ br meRSHY;,
hylsulghon , et hoxycar bon et hoxy carbon
1

tshyt yII ptbahm%ﬂpromdl éluwwrsﬂymémpromethyl trlff{loromethyl
| sul pha N—det ylsulphanDyI 25 or
nwﬂfﬁ%@?%? 18Pﬁ ?@ﬁI 8 >’is selected from hal o,
cygﬁghyﬁﬁgﬁxyhm@nlno trlfluoronethy
trifluoronethoxy, dinethylam no, carbocyclyl

heRe tdelccbgﬁIn, ethmnﬂdlakqalmtm} ¢y@io, Badnoesx,wmlaﬂ,obamYI earbamoyl,

mer éoeCte r om S 1 L 0 Xy, me or methoxy;
"&R 351 “%eé ‘QF‘H’B pxy. medpi iyl
N- ﬁﬁ% 3@11 Kiﬂ&g@ﬁ‘ [191%334’}7 n?éih‘i*oe%d Milrbted ring which optionally contains an

1. 3al kyl') carbanmoyl ; 30 or a pharmaceutically
addiaersé pttla)lgble osalzen @i subphu atows; whersjal 2 atoysdd] Ring €Y, evhen Ring A is a

o R PRS00t A G AR 55 o
atoni"lﬁﬂf%@ dhd \Wﬁ:rgﬁq{?' RSN @dntkfad ArBdBA60AM2BEkEn atdin Rat hirogen may be

et hy pro ysopropyl butyl, iso-butyl, sec-butyl,
WﬁKHwHMSWMmﬂEVibb @pyl cyclopropylnethyl

I I l,.ob I
oy B SRR OGRS S W ek E R Bl e
mﬂ@ﬂorﬁahb@n aﬁﬁn@ REbAky fHéﬂﬁnB@ sﬁl@)haﬁoﬂecmyallkyle@mallkenyl
|soprggméwéfluoroneth di f 1 uor onet h

Ca.alleyrii ot ¥ -(Cocaltlisesbarmoy by V- (@y@albsmz@wam@rlh Gi-salkylS(0),

whelﬁ:ln C}/scd t%pz‘ %Oﬁalk%s phoxfyl(y}gfr %? Faﬂkoxgcar ogyl cegbé)ci/clyl haterocyclyl

N-((¢ %ﬁlh?ap)wlplﬁlﬁ{d?a BBYIN-(C JE&H@BEH:JQ)haHﬁSIH Wﬁet’élﬁ? R® Iiﬁ&ﬁ:)ébndently may be
trifluoromethyl, trifluoroneth th et hyl or

optiqpally susptitutey wgcmbms % OR¢ O PR oﬁxwhﬁ K{;mdr@%@w@b’l contains an

NSRLIBPAEE 0B ML D GRABRLL N GRRLEIOS BRI g o

-O-Rdt,ons of Ring A, when Ring Ais a nitrogen linked 5-7

nenbered sat ur at ed rlng 5may optionally be connected
by 1ds Brie Whereiiniie valusrPbR] Bigisbe e gamip eF differsnt: Ri ng A

CORPY B LBl L (g R5R o e, 1T e8Cr ey

on Ré,aRthf" ad, R's2 ap@ IRt axednderpeMelmaIy Qeclectgdfiom OyaitlonyC 4alkanoyl,
Cialkylsulphonyl, C,.4alkenylsulphonyl, C;.4alkynylsulphonyl, C.4alkoxycarbonyl,
carbamoyl, N-(Cj.salkyl)carbamoyl, N, N-(C.4alkyl)carbamoyl, carbocyclyl or heterocyclyl;
wherein R’, R?, R'®, R"', R and R'® may be independently optionally substituted on carbon
by a group selected from R'?; and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by R';

R3 is selected from halo, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, amino,

carboxy, carbamoyl, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,

acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,
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15 trifluoronet hoxy, am no, carboxy, carbanoyl,

sul phanmoyl, Cl1_6al kyl, C2_6al kenyl, C2_6al kynyl,
w@losaldoenoyl , N-(Cl _6al kyl )car banoyl , PCT/GB2006/002801

NN- ( Cl _6al kyl ) 2car banoyl 6a|ky18(C»a wherein a is

0 to 2, Cl 6alkylsulphonylox3 Cl1_6al koxycar bonyl ,

carbocyclyl, heterocyclyl N-(C 1. 6al kyl ) sul pharmyl .
N,N- élle’tl]xﬂcaplpa(r(gyjJ ]\é—g}e@wly\ggt@ybh@qul meHathidy efylthio, methylsulphinyl,

ety GG SR, VTR oRG OB Bk e SERLLL U B car bor

rerni

N-méRylb@pRanayl, ALthyNdphamiost, W, Nttametmytangamomw M-ehethylsulphamoyl
optionally substituted by R15; or R5 is -NHR9, -NRIOR'
or Nggethyl @/-peliylsulphemoylz: wherein the val ues of R5 naybe

DRSSt AU 515 M R R B SRBESR R gy
dimekHydap@b dembdcy s |h%ﬁéﬁr@£§'cfyﬂ am;elkyhaldkg@| 38.11@3(}’ daldkanoyl ,

25 (1. 4al kyl sul phonﬁ C2. 4al kenyl sul phonyl

C2R44p R@lw%ﬁpm@m kyl, & sallsnmayk: 1aall<éffﬁylphomcla€bm%yqycmbonyl

a b l,
carnd iy AR SRBRI YN Sudpdibbac by
ora Mm@é&ﬂmﬁélgv a0RYpthle isald epansiamid Mdﬁ(ﬂ%eﬂbﬂbﬁésﬁ@t thereof
substituted on carbon by a selected f om
anth thisespesificationdhe tprmepbyb clyghugi% Rash stagigkt e bremhed Ehain alkyl

grou%tﬁtrg%l‘%gés toq%&el@%?‘%é@ Igo(%ﬁ% gﬁ%}% Q%Ij;a%’}’s %{%%P%ﬁf;; Rt Y straight
chair Vérkiot @h@ﬁﬁbh@aynplé I“Cfl kalloyloard he| 4all@m’f imolude emtlindxathyl, propyl,

car banoyl, sulp nmet hyl , eth nmet hoxy, ethoxy,
isoprapgl apd, I-bagdi &Valkyhelpﬁyﬁ%qﬁl%yl éﬂlﬁ§ |p5qﬁy|1] and 1sopropyl. However,

t byl
I e e
versibn Mnbi arEtefekare p@ringividudiaadhéd @& atkyl groups such as ‘isopropyl’ are

PCT/ GB2006/ 002801 -9 N, di et hyI car banoyl
specnjcrigt Higibragebed, 9@8&%@5%@@“ Pyl ?ﬂrwent&nranpéw {9, other radicals.

The g@ﬁ;}h ?ﬁélﬁ)u , ﬁtgfsnc%f lhuord EHIHOS . cl todBESY!

| phony t hoxydéar ony ethoxycarbonyl
N- ﬁtﬁtem/b}ﬁtdnphmg{duentmﬂtdhykes}uﬂrqnhéfnwbr more” groups it is to be
phano i et

NN- t hyl h I .
undeﬂﬁt%ci 51 thﬁ%?wogm%ﬁ%% subigfpats beng gfeset Gy 15%91” the specified
r
o SIBB s s T b AP v
heAe‘ﬂxeteyMyyly,l” Bh sﬁ‘airdktydi partthllglsa@adtédonyynsatuchtél mdime or bicyclic
. selected fromCl 3 Cl 3al ka , )
ring SqNIRING/A-L FISHE R i atés%km@a%aﬁ%sen frogt yigREs> sulphur or

oxyé@‘n( $hibh 3@dyK Mhlké‘sad'tf?&q@éél sp @aﬁecﬁ\me(cgrbl)naﬁ Inkydgkf @ﬁlQ@cm%ﬂerem a -CH;-

or a pharmaceutically accepta e salt or an in vivo
groupydn optjarally deaspleredibyer-€40)-, 40ingmitrdges abpre viayioptivnaly bear a

1 o R SO R R ARSI rom
be oPfiQHARS oRHERAAS for BBW-oxité Bnd etk SLexidQr ELdiBpies A Sikhble values
of the term “heterocyclyl” are morpholino, piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl,
indolyl, quinolyl, thienyl, 1,3-benzodioxolyl, thiadiazolyl, piperazinyl, thiazolidinyl,
pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl,
tetrahydropyranyl, imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl,
N-methylpyrrolyl, 4-pyridone, 1-isoquinolone, 2-pyrrolidone, 4-thiazolidone,
pyridine-N-oxide and quinoline-N-oxide. In one aspect of the invention a “heterocyclyl” is a

saturated, partially saturated or unsaturated, mono or bicyclic ring containing 5 or 6 atoms of
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chain version only. For exanple, "Cl_6al kyl" and
"Cl_4al kyl " include nethyl, ethyl, propyl, isopropyl
waea7oidoet yl . "Cl _3al kyl " i ncludes nethyl, ethptT/GB2006/002801
propyl and isopropyl. However, references to
i ndi vi dual al kyl groups such’as " propyl' are specific
_for the straight chained 15 version only and .
whichat kepgiifme stanp 15 hasa fmmmltmgsnmlhﬁl% REPFY ZaNn4dy magy wkgss otherwise

-1 sopropyl ‘.. ar I
spec B e S BRE 1Rein LR Lok s briBUR R RIS b o
-C(O‘)Iah&ﬁ 1inaCufhbs atomTIHQy b&bpionaRY oxidisell & forinathé Blsxides.
chl oro, bronp and i odo. ere optional substituents

ar & “etbeeyel¥lF ima sabwetedr papally sagrr@t@égr psajugated mpeno or bicyclic
nd od . t-h LS def ni:t i oAy ncl ud
ca1bon Igg ﬁ]tag r{cam%%—i 1:219 ) Osehﬁr é i a rr¢1(_)lﬁ égrov#) ?8?]1 0%&188%113% be Jgplaced by a

-C(OZQ PgftRURSlyOcatbbey $Hb $4 4 daedyR1io ﬁhﬁ QotRIAGRIS f)lf@aﬁohWQ)r @micyclic
nore of the specified groups. eterocyclyl” is a

ring setinaedtior Iaatema Jujtablatvalugs & “errbaeshll mﬂ@& cyphoRtPPYh
cych?ou {- ochiogJ%ntgr &?1' gérﬂglr ?Xc}ése% e?lglg Icg{%ol\@%/? Igyglg()h%%%?lt phenyl,

naph‘tﬁylotbtrmwl ihidrgs6r Doheinwarse speci fied, be carbon or
n|trogen l'inked, wherein a -CH2- group can o tlonally

beRngph drethibgeen Liedy7 mﬁmlelﬁé Sﬁﬁuf'c\t whigtopgignally contains
an acgcﬁttl(%n%?ﬁ goée}? eo%%&l %5 uﬁﬁ’m@ ?l!oir% . ﬁ.g o eﬁ nlglﬁ%f% rmlgearpb(ﬁed saturated

ring &hggh dm‘ysnalt;ecc@wetmsmadtddyumal fit:Sgéeh, Tonéter an shlphuf\htom”dea saturated
and or the S-oxides. Exanples and suitabl e val ues

mongp¢yglie ém%]cohf@tn@?&ﬂ:y cltgrns linked todiegiisnylaoietyi gdpinas | M5 aa
mtroggﬁ btgﬁyﬁonp%{%e%ﬂ ll’xe H%é éﬁ%)%}ﬁ% oﬂgl ogliag#' @ﬁl&h}%ﬁ% gc‘!}gg({léf heteroatom

seleqdédpRoRZIINYden, iLﬂplﬁE@ﬂr blygewl whexghr aOl(THi;j Igydu.p can optlonally be replaced

t hi gnor phol i no, pyrrolinyl, honopiperazin
by asCe); aéggléb(? B@t}qn@ m}phur atgn {n@y ,bgwya? r‘%‘#i}/ﬁed to form the S-oxides.
A n:l 1 dg’%az%]'kﬁ 5 opﬁ_ éHl ¥%dps;1p}rf%1]%a ;n'ﬁ% th&&%’ (Fﬂég)%éﬂy ¥dntains an additional
nitrogen, o g el soipghur Btopy’ns dficbdras forde triiregaml linked d;7 membered

ri di ne-N-oxi de and qui noline-N-oxide. In one aspect "
satu@{edtrﬁg whigh gptignlly coﬁtgtné @8@9@1{[}9}1&1 niigogen, QGHeER AF gﬁ’ghur atom” but
gunsaturated, nono or bicyclic

Whe*%?‘{n%l‘“‘?%l thas 8h 1#953%196%4[8 atonms of WD 2007/ 015064

PCT/»GB2aA6 6DRDZN, whehRinpiAcis aatitrbgeadinked 8- 7amembéersd saturated ring,

chgsen fromnitr sul phur or I t. may
may BRHSRUlYHeHORRFLE DX PRRS P14, 1058 DR b DBHEcHs ¢h glpgmor two atoms
contleLfHEvo @ffegﬁ‘gpar%r (ﬁ‘éﬂn@l@@lﬂ@ pfﬂeo%ﬁla 'oy tWatBﬁpérﬁ%%d nfY bR made up

-C( -and a ring sul phur atom nmay be optional Iy
of omxdrdveedrton at@nsnot hee Bsterortesor dhe'Tegardmemaing lohe carban atom. The

saturate tially saturated atuae, no. or
hete Pl 1 ek a0 Ao EHER o gicpbely e isShe oxygen
aton‘(‘@ﬁfe?ﬁd’t‘w@ly tﬁé"grld@ @léﬂe @ﬁBoﬁ’ %hp 'E%Hn}ﬂe@ ®fh eﬂﬂtﬁgﬁghfﬂyedaj 7

-. Particularly "carbocyclyl™ is a monocyclic

merrrberagl setmated ning gvhichovpt®nalioemtains &n ddtyelal vitrogemgxygen or sulphur

containing,9 or 10 atons.. Suitabl e val ues fqr.
atom .. apmgj’(ga W 1 Qng Of (o, até)%lprb r]thﬂlude @9@-2—86@%}:010[3.2. 1]octan-3-yl,
2,5-dia RG] @QQTE%Itan-Q-Xfpéerﬁaia)blloycﬁn‘ﬁ: bapsMEIYL.,

cyclohexy , Cycl ohexenyl,

Examples of “Cl Galkoxycarbonyl” and “C1 4alk0xycarbonyl” include

methoxycarbonyl, ethoxycarbonyl, #- and -butoxycarbonyl. Examples of
“Cisalkoxycarbonyl” include methoxycarbonyl and ethoxycarbonyl. Examples of

“Csalkoxy” include methoxy, ethoxy and propoxy. Examples of “C;_¢alkylS(O), wherein a is
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napht hyl, tetralinyl, indanyl or 1-oxoindanyl. 10 R ng

Ais a "nitrogen |inked 4-7 nenbered saturated ring
waokdochiopt i onal |y contains an additional nitrepgEGB2006/002801

oxygen or sul phur atonf. A j@lhtrogen i nked 4-7

menber ed saturated ring whi optionally contains an

addi tional nitrogen, oxy or sul phur atoni is a
0 to Tainghude @@fthwehm thtp, meayl%lmhlwlrﬁthlglswpmnah sesyllandk ed

ethyltg‘?lg}lm&yo ﬁl?)éaq ele %{Iﬁ Qanoazgr n{ﬂh%lléalnzﬁﬁlv’ El ﬂ Ié%l]fﬁl%?ﬁ include

propfs@Rt @idtﬁ:e@'m E&ﬂipﬂés‘ﬁfa‘bg Etﬂkeﬁiyﬂ’adr@ Wik a$191 et Bgrcfpéﬂ;m Examples of
n|tr0ﬁ sul phur or oxy wherein a -CH2- group can
“Co.@fonphare 9thb1éylr Eproayayl a y2 BFOP)Z}(}@) Examplep ethe opt i onal

“N- (é ﬁa?k)gLsuPthngogﬁ?/a{g g(e%h y?)@ﬁ‘lghé(rggﬁ a%g%n&ﬁ%s{lgﬁl%gﬁe Examples of

“N, A€ uaiRy Bebulghaghow e NOpLdiareyl yulpbahéflnadan addi ti onal
nitro gen or sul phur atonf is defined as for a

N-(me}-SieihyDrikbemay 7R shmer € Mot lky Berrbamgyani ch

IR, S O 1 RSB0 e
ethy&hﬁﬁ@oarbﬁh?l Bxaimpled bf RVANG(G\.calpbitatan@yl, iV, MO fallgdeshrbamoy]”

| i nked 5-7 nmenbered saturated ring may optiagnally be
and d&ﬁfn@w@l&}ybgﬁadel ore fligeethyl @tﬁir@ﬁarbg@yl and mqﬂ@d@thy%mampcarbonyl

Exa %E%PIC ?shmnylg%ﬂ ?&th\ Qnét Mn‘ifﬁ t 13y Pand
Mt R G N S

cul v one’ or

t-bu@tsuqmenplr Ekavapleaobraly 3a11<§>rmlphonylb aed hﬁhﬁlé m@dthgrmdphmye and
het eroat om and one carbon atom_ The het er oat gm
1sop@é>v1§ekp@anxlr Bramplogeh Clﬁ?@‘?‘@@%ﬂplwlyls ul%‘Hﬁ‘? ethenylsulphonyl and

SRRSO HOER Bl
prop@ﬁylaulph]d)rtyﬂ d@@mﬁléﬂé‘&@alﬂybﬁp%@@” et megi@d andng

whi ch %ptl onal Iy contains an additional nitrogen,

isopgpRylsIPheRyletY-phur  atom.... connected by a one or two
af %?ﬁ%bﬁ%ﬁgﬁn‘&éy&%{;ﬁ{%gy é’lC ;c)aé)tleasr?lt 30_f alcompound of the invention is, for

exarﬁplE -aohi emchbd dittad el cib}“rhmphdmf the ylhveandn which is sufﬁc1ently basic, for

azab| C 1] oct an 30 Exanpl es of,
examyp ea%@&@ eciff {a@hw ‘L%ofm @ar%l% A mzm"? Bopppnic aﬁlér fy gxample
hydr%@l&)lgﬂémﬁh)(?% c, sﬁ%x ﬁéﬁ%ﬁ?ﬁfé trlﬂuor@&@tlc citric or maleic acid. In

ut oxycar bonyl es 0 3al koxycar bonyl *
addltum h auﬁmbrhepltanmymlbdbydiccaptdbletshio m§/a: acvrhpmylld of Exeaimpérg®n which is

sufﬁgg&ﬂis %élgl?cgl}s Iégx cag gﬁlﬁ%}:’é‘éﬁﬁg nox %F‘ﬁ oxy r\%%gasglum saf% an alkaline

ear t@%yaﬂ 95'1{5 0548 Eye@g@&%qggﬁ% esmﬂa]saﬁ eInoan%noﬂu[lﬁJ WQr a salt with an
yl'thi o, l'thio suplny,

orgaetcrigalss mhpﬂm arfidrds mﬁwiolw@hllyeaoyblsaﬂblp hmmd for@xampleeessaitfwnh

"C 1. 6al.kanoyl ", kano nd "C 1. 3a| kanoyl
methsutipgat R g i e P bl b B 52
tris- zqucﬁg;(}}%g{y){ amlﬁge vinyl, allyl and 1-propenyl.
anpl es of" "C2_6al kynyl are ethynyl, 1-propynyl and

2- propyiyl hydEdamblae@temfof 8 coMp(@diofBhe Rym)lklﬂlpMﬁmying carboxy or
hydrg%g ﬁg‘l?-‘-&gg Eﬁy epza%]pl lIl% mac%lqgca y(accep¥al)1es gsltgr vehu:l){ 1s hydrolysed in the
human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include C;.¢alkoxymethyl esters for example methoxymethyl,
Ci.salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,
Cs.geycloalkoxycarbonyloxyCi.salkyl esters for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and
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"N, N- (Cl_6al kyl ) 2sul phanoyl " are
N, N- (di nmet hyl ) sul phanoyl and
woR@meidogd ) - N- (et hyl ) sul phanoyl . Exanpl es of "PET/GB2006/002801
1_6a|ky|)carbanoy|", "N—(C:Jlf@Jkyl)carbanDyI" and
N—(C 1. 3al kyl ) car banoyl " are” net hyl am nocar bonyl and

Cr ok RO G A M gyters Tor Rt T amsthyVy Sar eyl and ay be
fom{éﬂ% amNedrGo b 2aik ¢ )1%9@1‘31 AR bf 11

|nethylan1nocarbon nethy etﬁyfan1nocarbonyl
Exdmph esvodfydtdisablel deter 14 phrapynd ek fo[mhladla) containing a hydroxy
yl sul phonyl, isopropyl sul phonyl and
gIOUP t bqasJBrEAYA FHters Eelh Rhgspffate @1elsamd<9fa§m1|0psh@hyh ethegpand

relatkd QA)IHP S OW%Séé quég.g% (i)/fi tggfk Vi gfd:rgf%fs 2 J%he%pe\f bieakdown to give

the Iﬁtdiﬁ hydouy @flﬁipyExzﬁﬂp“ies &f & Hbﬁbkﬁﬂ%ﬂ ¥thersHiXxauné Qéiet&fymethoxy and
'Cl_4al kynyl sul phonyl " i ncl ude ethynyl sul phonyl and 15

2,2- %H@Bv&@rpwnﬂﬁémethmaﬁ@m@sn@f of z@yn@ahyldwlmbmsmy oyt groups

t abl
ror TSR B2 BRI R G S
phenynacem i aQitoxly Sarbbi®y (toeX Pk, caftibndf esateas? ddl&l'k?l&aﬁﬁ ﬁoypinda
npound of the invention which is sufficientl basi c,

N-(dfaékyla@mmbw-aﬂ%c@r@wdj (tpigbie cahamaggsh, rdlalkﬂam@mnwband

carbﬁ%}gc@tgL %@fn@le@ of g&b%gwgrﬁﬁsé%%' b%h%oaf:]f I}C?%C%r%?ﬂ?géﬂbor arnéi piperazino

linkddr firdrh laemg&ﬁ&bgsh, atGhtvid £methyleak grdupas itieh 3- dt 4- @agintnh 8fth@ benzoyl
sui tabl e pharmaceutically acceptable salt of

Ng.conmpound of the inventi on which is suffici ent ly
I
R P T R

isomexacpiteesqdEcald? LigbmersNaga ess tbsalderstayd AR invehiee t
or a salJt with an  organic base which affords a

encogipsies Y §hehaontirakh dinststegiomesnandagsonretic isqmerstat gogsass CDK
inhidMok thyl am ne, dinethylamne, trinethylam ne,
' 1%%%%?'&5111;{9 nor pholine or tris-(2-hydroxyethyl)am ne.
AnTheinwexiorhethte ty aapbad ai$ taaonadricafofaspotie do@poldde of the formula
cont ai ni ng, carboxy or hydroxy group is,

formula (|
(DtW%Poﬁﬁﬁﬁépkln@-Bﬁaﬁﬁﬁﬁﬁbtlcally accept abl e ester which
uce
e

solvﬁ@d az:wel[l)hmblh&e’l\emddelbﬁni sucheaffooxyanple,lhydeated forms. It is to be

6al koxynet h esters for _exanple nethoxyineth
oo R G (o SPPIBSER R S1h SlSAHEIPERS Which possess CDK

mhl]ﬁ{o}lg’;lhawlgxyrret hyl, phthalidyl esters,
3cycl oaIkoxycarbononxyCl 6al kyl esters for exanple

1 Bg'rmbwllaequhmtbxanyble xgyeiphyte as follows. Such values may be used where
1, 3- di oxol en- | et hyl .esters for ex l e .
apprprils WA 97 HieeupBions-clige B EmpPments APBRebberFiobsseeir
herelBGk&GB2006/ 002801 -12 Cl _6al koxycar bonyl oxyet hy
esters for exanple 1-nethoxycarbonyl oxyethyl and may

beR fscﬂt]msddlsapropyiycyxmmopwrrxgtl”xyuri -¢yreldpnepydahplategislobiityl.
thkS iset y 1sopropyl cyclopropylmethyl, 1-cyclopropylethyl, cyclobutylmethyl,
cyclopentyl or cyclobutyl.

R'is ethyl.

R'is isopropyl.

R!is cyclopropylmethyl,

R' is 1-cyclopropylethyl.



An in vivo hydrol ysable ester of a conpound of the
formula (I) containing a hydroxy group includes
w0 p@rgesL esters such as phosphat e esters andPCT/GB2006/002801
a- acyl oxyal kyl ethers and 5 yel ated conpounds which as
aresult of the in vivo hydiolysis of the ester
breakdown to give the parent hydroxy group. Exanples
of Raisswyglabkiadl kyl et hers include acetoxymet hoxy and
2, 21di net hyl propi onyl oxy- net hoxy. A selection of in
viéb“ﬂ?ﬁ&%%?%gble ester formng groups for hydroxy
inRF%Qgc&m&gmpyl, benzoyl, phenyl acetyl and
substi tuted benzoyl and phenylacepﬁl, al koxycar bonyl
(t 8 ¢ metha), kihyl, dsopbanyhtdellesyomety], tailedrRyetat, maathgxynwtiy! or
5 . 1&0 N1(dialIcyIaninoethyI)-N—aIkylcarbannyl (to give
yclopropyls . e
arbaimat es), di al kyl ai ni noacetyl and carboxyacetyl.
ExaﬁphﬁsmpfmﬁﬁQQEQM&g 1s on benzoyl include norpholino
and, pi perazino linked froma ring nitrogen atomvia a
meRAYE Be@YGroup to the 3- or 4- position of the
beﬁg%%#hlring. Some conpounds of the fornmula (1) may
have chiYal centres and/ or geonetric 15 isomeric
ceRrfisisoffrtbpyland Z- isomers), and it is to be
underst ood that the invention enconpasses all such
10 opR eddiflugrogetlsileoi soners and geonetric isoners that
POHSESS: LR bitory activity. The invention
re a.i@ﬁﬁ%ﬁgﬁﬁﬁghd all tautomeric forns of the
coRpimeiborfméthel. formula (1) that possess CDK
inhibitory activity. 20 It is also to be understood
t hB{ icwictoprepydonpounds of the formula (1) can exist in
sokhvy I s unsol vated forms such as, for
exgh%% ,rﬁgﬁﬁggg@ﬁ¥orns. It is to be wunderstood that
15 t h&? isiwelindgennilencerphlsses al | such sol vated forns
whi ¢h possess CDK inhibitory activity. Particular
vaRu&shysosear i abl e groups are as fol l ows. Such val ues
may3 d where 25 appropriate with any of the
de$‘?f¥¥%§s, cl ai ms or enbodi nents defined
heRéindiddrore or hereinafter. R is ethyl, isopropyl,
c

yclopropyl met hyl , 1-cycl opropyl et hyl or cycl obutyl.

R & 1&42%@9» IQ%Y@WIWS&I,& SpIAcHOMy | |

20 1- @y¢ I I c t t ntyl or
cyc ?b%?&fsgﬁ%& ?}g&éf h&“& %Jﬁ,ﬁ%’%}g&r%ﬂx&&% S
cy 8t amet hyl. R is 1-cycl opropylethyl. WO

20%2/150}}23964 PCT/ GB2006/ 002801

R* is fluoro.

R*is chloro.

25 R*is cyano.

R*is mesyl.

R’ is methyl.

R* is methoxy.

Ring A is a nitrogen linked 5 or 6 membered saturated ring which optionally contains

30  anadditional nitrogen, oxygen or sulphur atom; wherein if Ring A contains an additional

nitrogen atom that nitrogen may be optionally substituted by R’; wherein R” is Cjalkyl.
Ring A is a nitrogen linked 4-7 membered saturated ring which optionally contains an

additional nitrogen, oxygen or sulphur atom; wherein 2 atoms of Ring A, when Ring A is a
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-13- R is cyclobutyl. R is cyclopentyl. R is
cyclobutyl. R2 is nethyl, ethyl, isopropyl,
walpdormoredret hyl | trifluoronethyl nmet hoxynet hyPCTGB26/002801
cyclopropyl. R2 is methyl ‘pethoxynethyl R2 is
methyl. R2 is ethyl R2 is |]sopropyl 10 R2 is
di f| uor onet hyl is trifluoroneth R2 is
nitrogen h@l;@gl@? mnbquzsapgat@@ gpgﬁp@bwtlon@éy bg ccp\ryt@pi@é by agne or two

d i .
wond AR o RIS R R 0 oy I g s o
optldmallsbsulfsﬁaméﬂ by RSWhereigt hyl or methoxy. 20 R4 is

hydrogen, fluoro, chloro, cyano, nesyl, nethy|
8?1 iheplectepfrqn %ﬂkﬂg%ﬁomlﬂ ot hagprgcyclyds whetefy l&om@y be
A I
optlcﬁé 1#'] §11119s|ﬁ 4(90n ga?bﬁ%i §necél"’more )g?éli Sﬂs‘;Sefr%IE %{ (%)g}] ﬁimf Inie d5

or R63 igestbaed dondials antyeﬂ)xm @g3am;41 ady_seltokpnimkthybarih@bns
30 an additional nitrogen, oxygen or sul phur atom
hﬂﬁmﬁéﬁéﬁn if Ring A contains an additional nitrogen

Rfﬂvé])g ‘”ﬂee} ﬁ t@%&? gﬁ%;ﬁ%ﬁ&%d’ﬁ%&%d ‘f‘iﬂg %\sﬂi&%ﬁ%ngﬁy contains an
addmonal nitrogen, oxygen or sulphur atom; wherein 2 atoms of Ring A, when Ring A isa
nitrogen linked 5-7 membered saturated ring, may optionally be connected by a one or two
atom bridge; and wherein if Ring A contains an additional nitrogen atom that nitrogen may be
optionally substituted by R; wherein

R’ is selected from Calkyl or carbocyclyl; wherein R’ may be optionally substituted
on carbon by a group selected from R'%;

R" is selected from hydroxy, C;.salkoxy, dimethylamino or heterocyclyl.

Ring A is a nitrogen linked 4-7 membered saturated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein 2 atoms of Ring A, when Ring A isa
nitrogen linked 5-7 membered saturated ring, may optionally be connected by a one or two
atom bridge; and wherein if Ring A contains an additional nitrogen atom that nitrogen may be
optionally substituted by R’; wherein

R’ is selected from C.alkyl or carbocyclyl; wherein R’ may be optionally substituted
on carbon by a group selected from R";

R" is selected from C;.;alkoxy, dimethylamino or heterocyclyl.

Ring A is a nitrogen linked 4-7 membered saturated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein if Ring A contains an additional
nitrogen atom that nitrogen may be optionally substituted by R’; wherein

R’ is selected from C).4alkyl or carbocyclyl; wherein R’ may be optionally substituted
on carbon by a group selected from R";

R" is selected from Calkoxy, dimethylamino or heterocyclyl.

Ring A is morpholino, piperazin-1-yl or pyrrolidin-1-yl; wherein said piperazin-1-yl
may be optionally substituted on nitrogen by R7; wherein R” is C;salkyl.

Ring A is morpholino, 1,1-dioxothiomorpholino, piperidin-1-yl, 1,4-diazepan-1-yl,
azetidin-1-yl, piperazin-1-yl, 1,4-oxazepan-4-yl, 8-oxa-3-azabicyclo[3.2.1]oct-3-yl,
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Ring Ais a nitrogen |inked 4-7 nmenbered sat urated
ring which optionally contains an additional

wororoges oxygen or sul phur atom wherein 2 apOneBRG06/002801
Ring A, when Ring Ais a WD_2007/015064
PCT/G82006/002801 -14 nitrogen |inked 5-7 nenbered
saturated ring :gtl onally be connected by a one

pyrradidin-puyl oa@érﬁlm’o@g@lo[ M]hmteml hereirifieg A mehbapripnghy

atom that nitrogen may be
Subm%ﬁ%ﬁ&ﬁd? ?ﬁh%gggPUFgglby R7; wherein R7 is selected

f r RMsGhlehRl Kitn meakheee, ivdpropy NiRpesHE) oy tlobWsEpbEny! or

R7 may be . 5 optional |y substituted on carbon by one
pyridyl; wﬂaﬂr@m@% augsbesenitivaalbyisuyhsiiwedion cappon hysoneeirgrqre graups gelected
fmmﬂg hydroxy, G _3al kyl, Cl_3al koxy, dinethylam no or
terocyclyl Ring Ais a nitrogen |inked 4-7 nenbered

sarUriataectéd REmINioss chRird Aydkdxy, setlyBintkah@ty, dimethylamino or
addi ti onal nitrogen, oxygen or sul phur atom wherein 2
pyrrceltdmré Yéf Rl ng A, when Ring Ais a 10 nltrogen | i nked

Conn 14 t R §§)h§)?ttlou r1a1t 8%{(0{11?&]?01%%11’1%5 ggﬂﬁﬂ l dlazeme- -yl,

a ore’ and. efe
azetiRinA Dy L) pesbid A - m-“yl an4-adeicphpaall, Nokd-geibietadsB2hHbct-3-yl,
ni trogen 5¥ optionally substituted nyR7 vvhereln
pyrrqdlin-d - >§@|r 8¢ @62€\‘bﬁ<‘dﬁ10¢f%24&hﬂp§rﬁ' dr whespipsaiglel 4rdiazgppar kvh

plpelRZ n- -%1 é)re% ?ngﬁﬁiz g&él%@%ﬁ@gﬁéﬁgféfﬂ ?Q 8191?6@?{1?*% tlglic% S Ritrogen

by RCLVB@éllnoxy, di met hyI ami no or heterocyclyl. R| ng A is a
ni t r;ogen | i nked 4-7 menbered saturated ring 7
opRi Briglacieddinie meﬁyl,aﬁﬁhylalawrppﬁdn@rclqﬂr@pyé@éﬁyd%béﬁjlewh@iemR
I t r en Ring A
may B B R o 3Y AR <o T gy
opR|‘301|§ atlegted &oﬁdmie@tye ehethoxg, dinetiylarhino or pyoolidinildge;

and. wherein if R ng A contains an addition rogen
at Bing Hds mﬁmhoa@%»nl hrdipxgihionmerphpling ﬁwerlgimsﬁﬁéﬂif{ -tiagepan-1-yl,

ozet i Bk S SIS Bk E AR ST SRR 1wt

8-oxas3-gablegclo[By2.4]agt-d4p o pymtchni-lﬁylpwhmﬁl, safdl B4idsazepan-1-yl or

. | ected f C1 k h
Plpe’??gtngfé{ ?@Vr grg’]PWﬁ‘?é?&ug%t%éteg ;‘D?P%ﬁé?a%’:iﬁ E‘ﬁ‘e‘fl nenber ed
sag E@e?éé dd fP&nMHﬂ‘rl}n anyll Bgﬁx]oky &Q?El%?fb?%/ﬁ r\‘)vhe?én R’ may be

addltlona ni trogen, oxygen of" sul phu wher ei n
OptIQIfaHRISngSUI@utC(ﬂ) ot aarben hy aatdipt seteoted fram R % gen atomt hat

X S Er e st PO UBHRY TSR0 BEPBOUAI L wher of n
F eI i éﬁ@g@@ﬁﬁo@iﬁé' PiderfHRI LI Vi QlhzePth- 51, BO8HAN- 18197 OUp

1,1-dioxothimorpholino, piperazin-1-yl or pyrrolidin-1-yl; wherein said 1,4-diazepan-1-yl or
piperazin-1-yl may be optionally substituted on nitrogen by R’; wherein

R’ is selected from methyl, ethyl or cyclopropyl; wherein R’ may be optionally
substituted on carbon by a group selected from R';

R" is selected from methoxy, dimethylamino or pyrrolidin-1-yl.

Ring A is morpholino, piperazin-1-yl or pyrrolidin-1-yl; wherein said piperazin-1-yl
may be optionally substituted on nitrogen by R’; wherein R’ is methyl.

Ring A is morpholino, 4-methylpiperazin-1-yl or pyrrolidin-1-yl.

Ring A is morpholino, 1,1-dioxothimorpholino, piperidin-1-yl, piperazin-1-yl,
azetidin-1-yl, 4-methyl-1,4-diazepan-1-yl, 4-(2-dimethylaminoethyl)piperazin-1-yl,
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R13 is selected from Cl_3al koxy, di nethylam no or
heterocyclyl. 30 Ring Ais norpholino, piperazin-1-yl
w@roopp13oed i di n-1-yl; wherein said piperazi n-| -BCT/GBR0OY6/002801
be optionally substituted on {ltrogen by R7; wherein
R7 |s Cl_4alkyl. Ring Ais n{) pholino
- di oxot hi onor phol i no, piperidin-|-
4- (21n%h@i>f§ﬂwarpﬁrazw 1-y Ly @rpyrqlidiny tylethyl p%r'zmﬁ-llylw

L L T

4- cyOFopﬁ)p@H@hﬁW&YlGﬂ oflA-2yclythephomopiperaviner-¢l,n R ng A
be optionally substituted on nitrogen by R7;
4- (H]ﬁ(é?céfb’ﬁthwm@oﬁéﬂé%lpeldylf frosApseRYRyImoRipetgAin-1 rsslobﬂz%wepan -4-yl,

8- ox&%’»céﬁefcg%t?p% I‘f%%lt—?g)‘ft;? oé@l e[l_g, é(%o%ﬁhagéa@w&[%%m@ﬁéﬁ Snyl or
2-ethgdee5- gfaabti6yc$ce[lzeclt]ﬁébt-55ylf rom R13; R13 is selected from

fluoro, .chloro, hydroxy msth)(]p nmet hox ) )
di FatgdHinFoRRlogRO, lp%dFQﬂoﬂﬂmﬁr ling|piperidity 1 AL piperazin-1-yl,

azetli- ?@T,!dﬁ%}hgill 4Ll §|t>n' 2R phal ki 1@%{1% i di n-

zebpan

4- (2ﬂ11me1lh§1airrnnd>eﬂy§}1)p1ﬁerdzlﬁmaﬂe@@{ﬁbﬂ}dxyethyl)plperamn- 1-yl,
-ox -3-az b|c ¢clo[3.2. 1]oct-3-yl, 10 pyrrolidin-1-yl
4- (2aﬁryn? iging| %quzlzﬂar} ﬁEﬁ?PTBDX}PIPeWH’rth sai d

4-megh{pfHeRbap: ’M KbpropPpRREBHL-D:vk !4 Bhoropheny Dpiperazin-1-yl,

4- (2sfhimscbplienyle;dperazmi1t-ylog€(@ 4- d1ﬂu<R6ph@d7é)pg1efazﬁh714y$, sel ect ed
fro et hyl, opropyl, cyclopropyl  or
4-(3 4y‘§ﬂ8%‘19? fnyl W@%lﬁgr 8 -fashipeorBElpRaagn-dudst i t ut ed
gL ; 15 R13 is
* (4% &%?19%9??% yd?ggéﬁr}gﬁhﬁ%}%ﬁ )’/I am no or
4- (Zﬂv@hmtypﬂemyl)mpeim}-1F§rln@(3¥mahmpml)prp@razm-l 31,
4-(4xy A S '}Sz'ji_h- i1, P me '1%1;,]?’1@%9&%%; Lepfnazepan-t

e PR g |

4- (th@rr@rchylpkmnyﬂ)mpdradma]z—gb ér(216—<§amedrylp}pnpk)p1@mamm11--y] rray

4_(4 Enall ubsﬁ ﬁyrf{ff?gbo oy Pi’f’wa?pr}pgg%igﬁoﬂym?eg?l n
4- (5%¢drep§r&pyly1)pM%zﬁi- LyIR4.- E@eyoﬁ%ggym&h?ggalam 1sy|1bst i tuted

on carbon y a group sel ect rom
4- cysbllbebfdlmndmmmmmlﬁdx@#@ﬁydm&whﬂbhqmpmerazm- -yl,

4-(29%?&8}%}}6%1}’3)}18?&8%@21@ yl, 9pr88£lgpfn§$1pel%z B iyijilnéf oxlazepan-4—yl,

8- oxadJ @za@tdwasw PhRd301, Isyraﬁfdmrgd is-awzalgeyd%zr[%rzoi]hémrs-y1l
érein said I,4-di azepan-

2-mpshlen Aniaraticyslofiugy | hepobot.onal |y subst i tut d on
2- (Znﬁétkg nhytl))\fu,ISD\-dlan\'glcyglofb.‘?.l]hept— S-yl,

2-ethyl-2,5-diazabicyclo[2.2.1]hept-5-yl or 2-isopropyl-2,5-diazabicyclo[2.2.1]hept-5-yl.

Ring A is morpholino, 1,1-dioxothimorpholino, piperidin-1-yl, piperazin-1-yl,
azetidin-1-yl, 4-methyl-1,4-diazepan-1-yl, 4-(2-dimethylaminoethyl)piperazin-1-yl,
4-(2-methoxyethyl)piperazin-1-yl, 4-(2-pyrrolidin-1-ylethyl)piperazin-1-yl,
4-cyclopropylpiperazin-1-yl, 4-methylpiperazin-1-yl, 4-isopropylpiperazin-1-yl,
4-isopropylhomopiperazin-1-yl, 1,4-oxazepan-4-yl, 8-oxa-3-azabicyclo[3.2.1]Joct-3-yl or
pyrrolidin-1-yl.
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R7 is selected fromnethyl, ethyl or cyclopropyl;

wherein R7 nmay be optionally substituted on carbon by
wa2grouwpesel ected from RL3; R13 is sel ected frpem/GB2006/002801

met hoxy, di nmet hyl am no or pyﬁol idin-I-yl. Rng Ais

mor phol i no, plpera2|n | - pyrrolidin-1-yl; wherein

sai d pi perazin- may be optionally

suB#g 4 ig @ambﬁhm tls %g@ﬁow m@pholjje p@neﬁdwlwyé pigeran-1-yl,

azetlgln-g-gfét dr?l t'ﬁ?f-?qpcllﬁ%ﬁan-i—mi% ig%e?lﬁfl nlai hy%lnpgfazm- -yl,

4- (2-11@Bt1@o§@temymp éqamm ncyl 4pazpwrr<ﬂidm-11y1etmlf1)plp¢r@ﬁﬁazym 1
, azetl , -1 ,4- dlazepan- [ -yl,
4- cyqlop@pwmmm érﬁln%éteﬁwlglpinaélnalzylrpr pyreoyitin-ingy

20 (B2006/ 002801 -16
%‘4 ?% ﬁ?ﬁ%{l?)pl perazin-|-yl,

4 Rﬁ'rgloaﬁi@iniefﬂlhyipﬂ;emlzmthlyl ) Ipl per azi E I1 yl, -

& . 4-net hyl pi in-1-yl,
cyc ogégp%?gggi;ﬁﬁlr yIy met hyl pi perazin-1-y

4 Ry %{ ?\E{lq@l}ll QH&Q&' Perag R 'c}rl: 1nq¥>bendently selected from Cj.4alkyl.

4 cyc ut'yl honopi per azi n-

R.? 1§W£ilb@1xtjaeﬂithm| c)ahﬁﬂmldﬂﬁﬁeﬂédté‘d- frdm-hy/th,oxy, amino, C; 6alky1
i.sQpr opyl onDp perazi n- 4- oxazepan 4

4-
Creglodguphnyion; ey ellsl3(Da rqhé@en @slsy'a & hejrrpoichds Wh qf@gw

i) RPN RS fopg m po r  pe

or—Nle Rilltailhaﬁém iflsald Hetepooy iy Inohpied daondIH-pheietyi thatmifregen, may be

er azin- azetidin- | -yl, 4-nmethyl- |
Optlorﬁl ¥ iSROH ﬁd%% wheggihy| - | |, 4-di azepan- | -yl ,
4- 5{2 1sd§e[ ﬁefd% %Oﬁ%ﬁ%k% Qh&ﬁg&%& - ' y' !
oxyet plpera yX

;RldlandiiRﬁ ark m@elpemdmﬂy pelpcﬁedaﬁrbmcll saliyl or carbocyclyl wherein

R’ R 41-0 Cﬁﬁ 5 i&o%gbg g{dgéqlzrglfpw oHtlor&glly Sll;gs ttl‘t]uté cl)r? cearl on gy one or more
grouﬁ ﬁéied‘té&‘fff)ﬁ’ﬂblenyl ) pi per azin- -yl

uorophenyl)plpera2|n- I -yl
Bﬁ ;Mse&hctddemm ﬂlyénmyjy ) amipe aad p]nenylamlyb yand

PR gﬁfé?ﬁ{/) EM&.E@% foxy.

4 RA1CHLWBRBEVH Qa%cﬁlea[rﬁ% EJeleéted ¥bm hydroxy, amino, Cy.calkyl,
4- (4- phenyl ) pi per azi n- -yl

Cy 6dlk3(12ulpmmdmgyp Resmtk)lB(Qe Mdlzrerma h 4%/2 or heterocyclyl; wherein R

1ndeHertd§n : ho ﬁﬂ%l?pf&uggitgtszl ﬁn]ép%oy |by one or more R%; or R® is -NHR’
or-NR! (131 mﬁ&&habw hé@fa@%l?lzécﬁ‘rtalné/én -NH- moiety that nitrogen may be
4- (2-'met hyl ph en¥ pi perazin- | -yl,
opti lasn’e&tﬁu}tbthﬁﬂy ;hepamazin- | - yI

o, Bisslicht m BRG el B Ehd B ot

4- RA- 1Y dr BB R hyde Jid dpBARALID selbeted |from C1.qalkyl or carbocyelyl;
E{é hydro henyl ) pi perazin- 1 -yl, 20
ixselestasiolyorh dy droxy ppil peinezi n- 1- yl

4- 2%?} %E{hgg%ﬁhom&ﬁger A S s&%le%g,q from hydroxy, amino, Ci.salkyl,

C Akﬁlg((b)g WHIMIE b YD bh@éf@@bp@ylamerelﬂ R? };ﬂdependently may be optionally
- met hoxyet hyl ) honop pi perazin- -

subsmut@bm onhehbyrops pranare R of R sl - NHlR mrd&&m&pawhme}n if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by R";

wherein

R® is selected from halo, methoxy and hydroxy;
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8- oxa- 3-azabi cycl o[ 3. 2. 1] oct-3-yl, pyrrolidin-1-yl,

2, 5-di azabi cycl o[ 2. 2. 1] hept - 5-yl ,
WQ200enispbs 2, 5- di azabicyclo [2.2.1 ] hept-5-yl, PSI/GB2006/002801

2- (2-met hoxyet hyl ) -2, 5-di aza cycl o[ 2. 2. 1] hept - 5-yl,

2-et hyl -2, 5 diazabicyclo[2" ]hept 5-yl or

2-i 0 2 di azabi cycl o[ 2. 2. 1] hept - 5-yl . ng A

i RO BH& ﬁwb 1are mldﬁmr@émlmq%w P KD 4albyber| d| n- 1

) yk& s%' ﬁ%&féj%o hidrm;(;)L éuPdrjl 1In|0dl n-1-yl,

4 R?rstHé?Ih'W \aneramt‘ﬁmhd Ri g f:héthid -yl
met hoxyet hyl ) pi per azi n- P/ 4-(2-pyrrolidin-
éﬁ@tmbyﬁpgg,ogﬁfbmuandyq seleg@ed rom hydroxy, amino, methyl, mesy]l,
mesyjm%y %oqgﬁoq{%%i % gg%glgzll {/11 i)yﬁ’(# 2- ylf I{B%O%Ype%z%? ! —y% plperazmyl -yl or

pyrre‘lrdnSQgﬂowhérbml"msnh@@’eﬁdetm}ylna@} be dptflm@blyailﬁﬁﬁmte‘&w Garbon by one or
- pxa- 3- a bi c 2. 1] oct-3-yl or rqkidin-

yd
more Rw@eﬁw @%&W@B’Z@‘@@ﬂ@@é%ﬁlﬁoﬁn R %R gs I¥HR"’

OpNﬂpﬁth; 1 1- di oxot hi mor phol i no, pi peridin-1-yl,
IIOeraZ|n P azetidin- | -yl,

4 Rétsfkylecfbdlfrcdm Azle pasthoky aI}d hydroxy;
- (2-di met hyl and noet hyl ) pi perazi n-
Rtk oﬁ%Rhyv}ry tﬂdﬁﬁ‘? oty sqlectgq frommezﬁxiyethbh pEADHL isppropyl,

I 9 15
1sob1£¥f %%{l%}%)r)og%lrﬁ% ?glgplé }?Q‘el{l R 4R n’e}%h )?,P% IRp Jnay | be 1r}de{/)efndently
optiqally stibstituted erytarbén B mge & msrergmqis&blleated ﬁBhﬂEBA is
4- n@thyBPlpera2|n l-yl. Ais pyrrolidin-1-yl. R5
i SR NRetsried fW%Fié(?rHXF a@“‘é‘h@ln henglagifigid@fendent | v

sekquggeg @ﬁ%gg?égkkﬁb (ﬁgﬁm§r9 substituent on

car bon an IS se oxy, am no, Cl_6al kyl,
10REHs shaibktythentlophoarbonaxy is ﬁ:ledﬁal ficoyrh sw)oay whiginej methyl, mesyl

or heterocyc] yl, erejn R5 in epen ntl may. be
meSﬁBW MPWH’QUB@FH@Bmﬂ sweaaém;bﬁ BYPY -1 baggin RSy

indefehdbRtly HEWe 0 10 @%gﬁ)s]a’tutﬁ@ 6h S4Boh by S &r BE;C%&) el said

contains an - ety that nitrogen may

pipegin- byhinky be up‘sdmaﬂlytsebhtiugtecﬁ?d:ti pitedigen by &6 RS isdHRY @eNRIR'!;
from hal o, nethoxy and hydroxy; 15 R9, R10, R11l and

whegis o o i ndependent |y sel ected from CL. 4al kyl or

cagh %Cs)éfelcﬁéld froMBAI8! l'ﬁethggy atiRydr and R15 may be
|nd§pendent y ptlona substlt t'ed on carbon by one

o r RAdR'e R g lamlhBé e hrekcpetﬂehﬁ:o mlmei fré@ mehgleiregtlegrobyom

g OX %. hen lam no; and R13 is selected
é%kﬁ%5§§¥9ﬁy ﬂg §EIWoxy 20 R5 is a
S URQIS‘ 4 %Qﬁtu@rﬁ o?ﬁra% A0Gs Fect& B6h Y dfok§ RN BEMy], mesyl,

am no, C 1.6alkyl,

piperazin- -yl or pyrrohdm 1-yl; wherein R independently may be optionally substituted on
carbon by one or more R®; wherein said piperazin-1-yl may be optionally substituted on
nitrogen by R'%; or R’ is -NHR® or-NR'’R!'; wherein

R® is selected from halo, methoxy and hydroxy;

R% R R and R" are independently selected from methyl;

R® is selected from hydroxy and amino.

R’ is a substituent on carbon and is selected from hydroxy, amino, methyl, mesyl,
mesyloxy, morpholino, piperidin-1-yl, dimethylamino, diethylamino, isopropyl, pyrid-2-yl,
hydroxymethyl, methylamino, aminomethyl, 4-methylpiperazin-1-yl, cyclopropylamino,

pyrrolidin-1-yl, homopiperazin-1-yl, cyclobutylamino, phenylaminomethyl,
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Cl1_6al kyl sul phonyl oxy, Cl1_6al kylS(O a wherein a is 2
or heterocyclyl; wherein R5 independently nay be
wopiororabd y substituted on carbon by one or noOPET/RB2006/002801
R5 is -NHRO9 or-NR1R11, Wherle9 n if said heterocyclyl
contalns an -NH noiety that*’nitrogen may be
tionally substituted by R15; wherein 25 R6 is
N-mg yedt(exrlomopyImethy)amitch dxypettiMeyslopsgpylinoR 0, R 1

B BRSSOt S5 G5 DA by tamine o

N-m&Ryl-F-Fchbtigldntiient on carbon and is sel ected from
ydroxy, am no, Cl_6al kyl, Cl_6al k)&éS(O)a wherein a
i SR s substiteesopsrihon and ét sslestad5Tom degdrontiemeing, rnﬁbylbélesyl

mesy} tyl’g‘?"?il%‘}i}n& ‘Rﬁh@ﬁgl 551%%&/?aﬁﬁ?gﬁ%‘irﬂ’\ql?ag%%r fpefildimino,
amld@ﬂteﬂmWﬁiemylpipabﬁhHSylaaydd)ﬂrb%ulmhﬁfmbrtpbﬂbhaiht I-pgen may
be optionally substituted 5, wherein 'S
seRetStae%}lbﬁfvit@ﬁﬂtwall carbqn@mﬁeygﬁ eetrdl fhgrd hystypxy \gDnino, methyl, mesyl,
dim lg)yg%rgg ro%%elzt 200 [ Oﬁgglﬁlgwgﬁgl 4- ﬂ?tk%meraﬁg%ﬁgl or
yrr@leilﬁ,qt}qd from hydr oxy and amno. RS is -NRIOR';
wherein R0 and R' are nethyl. R5 is a substituent on
capbohonhd is selected from hydroxy, amino, nethyl,
rreg;@e) 5 mesyl oxy, norpholino, piperidin-I-yl,
pyrid-2-yl, hoinopiperazin-|-yl, piperazin-Il-yl or
pyafiol.i di n-1-yl; wherein R5 independently may be
optional |y subst i tuted.on carbon by one or nore RS,

wherieiivigeinale Yﬁéu%"pﬁ iRowaayiby the sggei ar dif&rewn ni t r ogen
by TRhRFor® ! ! omrL '_Bgof 1 1nu§'1ta)§' thécf %85@8@ Eggmtﬁlbnd of formula

sel ected net hox
(D) (&R debictetthi3Ld) @h@emndependent 'y sel ected from net hyI

eth |, propyl, isopropyl, |sobutyl cycl opr opyl
B ﬁX)L iSOpBY e PYFlemOp s thyRy |- eedpaiy lethy! grevelobutyl;

'nﬁeﬁ’ﬁﬂgt% férymetﬁ{é% égg}gly substituted on carbon by one

nor e g oups s fromR1l3; R8 is selected from
hyﬂ?mdwdr@gmnmfmm) phenyl amino; and R13 is sel ected
from cyc| opropyl and net hoxy 15 R5 is a substituent
ochaSrleé%O%Fﬁdf?a la, eyane @pesyls medmi! R BYEYY: ani no, methyl,

WERYA Aid'% Fﬁﬂo%@f hnﬁg%ffpgrloé gﬁﬁrbefé'd@%ru'r éc[]rnjr%%hjfh optionally contains

plpera2|n or pyrro In-1-yl erel

an addltiemaé mdmgteh,yoxygyn besubgitur atoad; Ivyh%elbsﬁthgtﬁedommm:m ddatitional
nltrog%/n atom &at rg?r[)genRr%ay wgét%nglly substituted by R’; wherein R’ is C .4alkyl;

R®is -NR'R!": wherein R'® and R!" are independently selected from C;.4alkyl; and

nis0or1;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(I) (as depicted above) wherein:

R! is ethyl, isopropyl, cyclopropylmethyl, 1-cyclopropylethyl or cyclobutyl;

R? is methyl, ethyl, isopropyl, difluoromethyl, trifluoromethyl, methoxymethyl or
cyclopropyl;

R is hydrogen, fluoro or chloro;

R*is hydrogen, halo, cyano, mesyl, methyl or methoxy;
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pi perazin-1-yl may be optionally substituted on

nitrogen by R15; or R5 is -NHRO or-NR1IOR 1; wherein
WQQ0RG13064 sel ected from hal o, nmethoxy and hydrPXyGBER®6/002801

R , R  and R 5 are independently selected from

nmet hyl or cyclopropyl; R8 7% sel ected from hydr oxy

and amino. RS is a substltuent on carbon and is

seRegt&d 4 ni@wghy]dml@xlyﬂr -7 seinberedrsetuated ring s4aich optionally contains an

s o EREh oy sy Dot AR 2 PR B By whgs Ring A i

nitrog &t Hﬂ&d@7 %%Héfed@f@atgﬁnng\’f}ﬁi}%ﬂhoﬁﬁﬂﬂ bPERRIEERY By '} O\AE or two
may be optionally substituted on nitrogen by RL5]

atomRF1dgs; arldHReerein-iNRIGRA cdntaink en edditiolRd nitsogse bitont that mtmga:n may be
. hal,o0, ho nd hydroxy; R9, R10, R 1 and R15 are
Opthnﬁh%ﬁ'élﬁgé ﬁ%y gel ected fromnethyl; R8 is selected
fr Rﬁlsfbyﬁibé’%tﬁexﬁrb@l AFFoR%nd 3seRtddStrd Rk L H8Rb, @ﬂfllkyl
carbon and is selected from hydr oXy, " am no, net

Ci-sathed§(Q). Winetsin oisy2, Oniwiquclyd,owhepjmpdi |1dd¢pemd€5dtly may be optionally

subsﬁéxgﬁ%t m%ﬁy deth Sﬂ(gr R dﬁ.ﬁﬁ%@@%h%l@yﬁ” wgen%m "if said

hete%c?@?lmﬂnﬁﬂu&eefnal\lm rﬂox)éi  thEM R SRNARY/ l?é"&}ﬁﬁmally substituted by R'?;
pyrrolidin-I-yl, hormpl perazin-1-yl, cyclobutyl am no,

ph@lfglq) erri,nomst hyI WD 2007/ 015064 PCT/ GB2006/ 002801

N- ﬁ’eﬁﬂ? ggf’&’i‘ gg Jﬁa 219%8cyc yrlyw}leremnlgZ may be optionally substituted

on cé‘ﬂbﬂi@bﬂﬁ' ordp seRREE YRR,
|- N- (2- et hoxyet hyl ) am no,
mﬂelep&epirfmyhmmmamammonet hyl - N- cycl obut yI ani no.

e e T R

rmRbm kélB&ed RORET | Gikdxy - dimethiHAEhb mlla»eyclyl
IZt])J/dr oxynet hyl , net hyl am no, am nomnet
ora

arpeptishibercegptablejsalt 9F an wavcolp»rcb@lyﬁaé%@ erderdhereof.
pyrl‘flng fo(ii% i L furt"hg% %s};/;aRa of %he m%Jnk%lotnltfle ? }i>r8V1dg(? L %gmpg d of formula

SSG

(D) (&h depidnad vk Eowhdryidr oxyrret hyl rret hyl ani no,
am nonmet hyl, 4-neth Iplperazm -yl or KI‘I‘OHdIn-
“yR lsmhxh soprepyl; cyqoprepyimethyl.d -avclapropylethy ks elohuty hie

Vak‘” femath F@t gPX!%@};&;{}ﬁ Ao thg { ﬁoer”{mthﬂ‘ %E)e\?/l{lcglggnegﬂh or

urth ésp e nvent ere
cycl@;ﬁnpydpnd of fornula

R? is hydrogen or fluoro;

R'is hydrogen, halo, cyano, mesyl, methyl or methoxy;

Ring A is a nitrogen linked 4-7 membered saturated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein if Ring A contains an additional
nitrogen atom that nitrogen may be optionally substituted by R;

R’ is a substituent on carbon and is selected from hydroxy, amino, Cjalkyl,
C16alkylS(0), wherein a is 2 or heterocyclyl; wherein R® independently may be optionally
substituted on carbon by one or more R®; or R’ is -NHR® or-NR'°R!'; wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by R'*;

nisOor1;

R is selected from Cy_4alkyl or carbocyclyl; wherein R’ may be optionally substituted

on carbon by a group selected from R'?;

4
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15 (1) (as depicted above) wherein: R is ethyl,
i sopropyl, cyclopropyl nethyl, 1-cyclopropylethyl or
weysrobwsyl ; R2 is nmethyl or nethoxynet hyl; RBCT/6€B2006/002801
hydrogen or fluoro; R4 is hydrogen, halo, cyano,
nmesyl, methyl or nethoxy; 202Ring Ais a nitrogen
linked 5 or 6 nenbered saturated ring which optionally
iRtSédsrwﬁect@lrfrcaddiydﬁo&ylahdanirltnoogen oxygen or sul phur

at R B T e EaNY RO O BaR ¢ P And
SURL L BRSNS AR 1 5 1

R10R"; wherein are 1 ndepen
ora shdlrmatedlchhy) acoCptalikel skl Ior amndvivenhgdrolyiabl@ Bsterrthereof.

Ry APERIEAH & e PHEHG AR (v amisaRtee PiviAct deppgpund of formula
&?,c;(t ntion there is provided a conpound
@ (QSS te@ébo%@ﬁw)l&%rzts depi ct ed above) wherein: R is

Wlls ethgloseppyl ], cysiepropylopstiyielt-tydlopropylethyl, cyclobutylmethyl,
1 Cll oprg I et hyl or cyclobutyl; R is methyl,
cyclgpqity OTiC¥ B Y¥y1 . difluoromethyl, trifluoronethyl,

new(?é(ﬁﬁ@ﬁbméthy@ rtsop'i;%pﬁ,VCﬁhQ&%QE 1, tﬁaﬁubl.%nféﬁ‘g"i Ctﬂ@cﬂoxymethyl or

fluoro or "chloro; |shdroe hal o
cyclopiohyl; or et hoxy; V\D2007/ 015064 PCT/ GBZOO6/ 002801

-2 3Ri Ais.a nitrpgen |inked 4-7 nenbered saturated
%ﬁ?ﬁj&ﬂge&pﬂ}‘%rﬁé’lrlcgl%&nt ains an additional

nl Qg 880, Gand,Uh&Hun B midARxgl N 2 atons of
Ri n A%\XA%%N é3/ran| ’s %ly r111|1t|r§>ggerr1l I|r)1(§ed 5-7 menber ed

safungAdsia rmtmg,en hakectfbﬂ ingerabdred $pdureted mmgtvadchbyptionali contains an
atom bridge; ,and wherein if R n cont ai ns,.an , .
oo R er b GO BB ARt R POYER bk 'heh RItE A s a
nitrdRh 1iIAR&] 537 midtsdréd eﬂtlﬁgtea)hnﬁnnaﬁ%ptl@naﬂy%‘é Q%hﬁéctb@lrﬂy $Péhe or two
carbon and is selected from hydroxy, amino, C 1

atom bridlgey pnd wikreguil Wm&@patawme;m@ddlt@nalgngogﬁn atom that nitrogen may be

erein R5 independently may be
Opu%lbag&osﬁé%%f/%dgﬁ#;ltut ed on carbon by one or nore RS;

or RRGs & SubstitBBt @ caNADIRbLs sdb@é®irBmi Hydsddydamino, Cy.ealkyl,
het erocyclyl contains an -NH noi etg that ni trogen [y
G

C.<tiy spolonty csnglsf%e@emn RS o eS80 WherchyR
mde%glllc{%%ilf %1 lq%nc?p fomal srl §t1t8{ed goﬁrcgra ro)é%l ne o\f\'{ﬂg)rree R® o tﬁ WHR®
or- I\HE'Pleldi ﬁﬁerfefnqmsd?d Béterocyclyl contains an -NH- moiety that nitrogen may be
optionally substituted by R'>;

nisOorl;

R® is selected from halo, methoxy and hydroxy;

R’ is selected from Cj4alkyl or carbocyclyl; wherein R’ may be optionally substituted
on carbon by a group selected from R'?;

R® is selected from hydroxy and amino;

R®, R, R' and R" are independently selected from C,.salkyl or carbocyclyl;

R" is selected from hydroxy, C.3alkoxy, dimethylamino or heterocyclyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Therefore in a further aspect of the invention there is provided a compound of formula

(I) (as depicted above) wherein:
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R8 is selected from hydroxy and am no; R9, Rl, Rl1l and
R15 are independently selected fromCl-4al kyl; and 15
wRrl®7ss508£l ect ed from Cl_3al koxy, di met hyl am nPCDGB2006/002801
het erocyclyl; or a pharnaceg#ically acceptable salt or
an in vivo hydrol ysabl e ester“thereof. Therefore in a

further aspect of the invention there is Erovided a

c oRpdethlylofsopropyhuryclogrppylnethylidpeysi adopsese) cydhelugylmethyl,

R _i§ ethyl, .isopropyl, cyclopropyl nethyl,
cyelqhertl OB SYHPRAEE hyl of cycl obutyl . 20 R i met hyl .

et Ry lis mbﬁﬁ?H EORY, lisopdddyl, URA QBB |, thiflhdroHRiBdINdxymethyl or

nmet hoxynet hyl "or “cycl opropyl ; i s hydrogen or
cyclepraprlo: R4 is hydrogen, hal o, cyano, nesyl, nethyl or

met,hoxy; . R ngsA is_a nitrogen |inked 4-7 nenbered

sa?uwﬁ%%%o$?%8u%ﬂf%ﬁh%ﬁfionalIy contains an 25

adgt 4 1prmbgenl h41098Ano, RAYE Mediyl Sy hRtekyat om  wherein

if Rng A contains an additional nitrogen atom that _

ni Bﬂr@g;gns araifiragen bpkedohd inhembeugsksaturated dingyvgh oBnally gontains an

s RS SR 5 R Qe SO i
nitrdgeh BHREY S Yhem A& Qinitaled rin@,dﬁﬁﬁ BptsHally bERYNRRted by a one or two
r

optionally substituted on carbon by one or nore RS;
atorrbgrlqtgs prd Wi i RingrRA comtains apfaddisionalmitregendit@n that nitrogen may be

. r mtains an -NH noiety that nitrogen may
Optl(tb}gdﬁlgﬁﬁig%ﬁ'g%{l 9§§u’bst ituted by RI5; nis O or 1; R7 is

selRé ¢4 £ ehibistientGh abdaydndas sdedtePey el ydioxphanRioNCRALGRY

e optionally substituted on carbon by a group

b
C1salksylaglphonyioxypnCRazky 102 uirerein s GeuorHEter pVboEER’

soq- ' | f r 1Nn0: R8s RlLosKR 9
indepfbieftehity B RSy AT L oR SeBh By Tk Dlmslf R R geeim
or-NRIR ' swhetiadt edd hetomcgdly Bankanyan NHBhbedhinGrégen may be
.het erocyclyl: or. a pharmaceutically acceptable salt or
OP“@ﬁmWﬁuVﬂW%B%bﬂB&tysable ester thereof. 5 Therefore in
a fusphey. aspect of the invention there is provided a
conpound of formula (I) (as depicted above) wherein:
R RPs$s efduydd, frém dploopythoxe yad hpdropy) net hyl

i ;, C&V gslo 0 {p%%yflpé% %u&% gflprggcg{c l {(T)?%Q%%)’ﬁy%lgi f\:z\{/h%?eeirr; tRy lma(})f rbe

optia{aﬁl&lﬁgﬁﬁfmg@ %h carbbh E&r Upt S%B%yérou&eget&%%ﬁm Rl ;0r

R® is selected from hydroxy, amino and phenylamino;

R’ R'"" R!' and R are independently selected from Cj.4alkyl or carbocyclyl; wherein
R%, R R'" and R® may be independently optionally substituted on carbon by one or more
groups selected from R";

R" is selected from halo, carbocyclyl, hydroxy, C;.jalkyl, C;salkoxy, dimethylamino
or heterocyclyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(D) (as depicted above) wherein

R! is ethyl, isopropyl, cyclopropylmethyl, 1-cyclopropylethyl or cyclobutyl;

R is methyl or methoxymethyl;

R’ is hydrogen or fluoro;

R*is hydrogen, fluoro, chloro, cyano, mesyl, methyl or methoxy;
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10 cycl opropyl; R3 is hydrogen, fluoro or chloro; R4
i s hydrogen, halo, cyano, nesyl, nethyl or nethoxy;
WORRMWG/0s066 a nitrogen |inked 4-7 nmenbered sat uPEr/682006/002801
ring which optionally contaiys an additiona
ni trogen, oxygen or sul phur “atom wherein 2 atons of
Rln A, when Ring Ais a 15 nitrogen |inked 5-7
rés és warphphne d-methylpipesazinptyl enayirglidie- Iedhnect ed

ﬁtgr e RO g BRI A 1 trogen may

ben iOPbi pnal |y substituted by R7; RS is a substituent
on carbon and is selected from hydr oxy, am no,

or a phargaddwyically @regablkpils ot phisryeoxirolgsablatster| ey fa

2
naBpeREin T R e Gh R S5 8 ot 2aT B somppigof formula
D (&&)ﬂe@fé@ed%oﬂ@fﬁhé?&n or R5 is -NHRO or-NRIOR'; wherein
if said heterocyclyl contains an -NH noiety that

ni Rr @geélnwlmagplbpyl @)pwmﬁmﬂmyths’hds@ydwwlﬁbylmsyclnbmtyl 0

bR ek el SobRibyly BBy TEE A pRRY L Rt ietyt or

cydymgﬁﬁjn R7 may be optionally substituted on carbon by
g_oup selected fromR13; R8 is selected from hydroxy
anB’ ifiydeogeroflugeOr ciRorind R 5 are | ndependent |y

ect.ed fro or._carbo eYyC

CReE B S AR Fral hESE S aifiato o
h eRQ{gOAY§hMi'phoﬁﬂo ar, 1 -dioRB e MBHAYLAE zpﬁﬁeyldm: coDiafErezisakl,
or an in vivo hy dr ol ysabl e ester thereof. Therefore in

azetigif-inyl, rﬂeme@asfbéétd@#epﬂmé yln‘%ré?htiimﬁﬁhxlh@rr@ethyl)pmrﬁzweb“ya

OGBS et S e BT B BBk S '
4-cytRPH] pgﬁﬂ}beraﬁﬂ-q Lyaps-aptlyEipebin- Ly ﬂﬁbd}ﬂb@ﬂpﬁb&fabw ! -yl

cycl | met hyl, cyclopentyl or cycl obut
4-i 1sqpé@ om@gm@rpzm-, lsy}p},érg)qazempﬂ Yio® mﬁh%ﬂablcycloﬁ 2. 1]oct- -yl or

lugronet hyl , et hoxynet hyl or cyclopropyl; 5 R3
pyﬂ{)lgdl&%@bgen, fluoro or chloro; R4 is hydrogen, halo,

cyAds a sEsytuenti@t daybonamdriesdievtst fr&inrty dAdxiysamdino iethgt mesyl,
dlm%%nglggqﬁ)g }g@{gg%ee&}e/ld ni:?ﬁylfe{n%tng danrnlnggle‘\cll\gfll %hmgt gflp?pe?glzllg- 1-yl or
pyrrolidin-1-yl;

nisOor1;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(D) (as depicted above) wherein:

R' is ethyl, isopropyl, cyclopropylmethyl, 1-cyclopropylethyl or cyclobutyl;

R? is methyl, ethyl, isopropyl, difluoromethyl, trifluoromethyl, methoxymethyl or
cyclopropyl;

R is hydrogen or fluoro;

R* is hydrogen, fluoro, chloro, cyano, mesyl, methyl or methoxy;

Ring A is morpholino, 1,1-dioxothimorpholino, piperidin-1-yl, piperazin-1-yl,
azetidin-1-yl, 4-methyl-1,4-diazepan-1-yl, 4-(2-dimethylaminoethyl)piperazin-1-yl,
4-(2-methoxyethyl)piperazin-1-yl, 4-(2-pyrrolidin-1-ylethyl)piperazin-1-yl,
4-cyclopropylpiperazin-1-yl, 4-methylpiperazin-1-yl or pyrrolidin-1-yl;
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addi ti onal nitrogen, oxygen or sul phur atom wherein 2
atons of Rng A, when Rhng Ais a nitrogen |linked 5-7
wOoresane1®ed sat urated ring, may optionally be coPtiEGB2w@6/002801

by a one or two 10 atom bridge; and wherein if Ring A
contai ns an additi onal nitr%ge'n atom that nitrogen may
be .optionally substituted by R7; R5 is a substituent
ochﬁra@@hstan@n jos cadblonenéis selestadHiam Bx§roxurAmao, methyl, mesyl,

dime 6113} nléylydr% Xy4ne ylhléFtily%@?}@P %fnqr)%metg\él—ga}?éﬂylg{pg 2in-1 1-yl or

pyrrdlidgepsndent |y may be optionally substituted on carbon
by one or nore R8; or R5 is -NHR9 15 or-NRLOR11;
wheisd or 1;f sai d heterocyclyl contains an -NH noiety
at n

ora ]i)l%arlalaceu‘ﬁiﬁgrl%cce% Xl%lg lsaéla) Etsd{ lgzrvaxliol I%I?fdi%ibsc'ab'l% %stte%‘iih&go 5 n

hy@h&¥fiore 7 fusthsiedspedt o tHel igtRriEon 4igdrk 16 proﬁlaé@@eylﬁbwndwf formula
heterocyclyl; wherein R7 may be 20 optionally

) (@lﬁ@mctqdmbeﬁe)mhe@qnbon by one or nore groups sel ected

3 .R8 is.selected.fr ydr
nVIRiI}XI 180prgéyl prﬁthglﬁ%lnkﬁ cyc?oﬁopﬁ/zgﬁqp{élh dﬁ'?(ﬁ:i yylmethyl
cvel&Rh8t bedvdismnmy1ClL. 4al kyI or carbocyclyl; wherein R9,
Y % 9 gyanlngﬁ may be independently optionall
suB&is m@thﬂd el ésppramn L ilememethy hwiBoorgmetliyh nseéﬁyl@w@&hyl or
o Cl#gﬁglms 25 R13 is selected from hal o, carbocyclyl,
Y oky, Cl1_3al kyl, C1_3al koxy, dinethylam no or

heRé[sqgmedg)eh fl@dro @r pllﬂafd;raceutl cally acceptable salt or
an_in vivo hydrol ysable ester thereof. Therefore in a
Rt Fﬁel‘rydéa@ﬁécﬂu%fh ahieroj eypBat ey Ltrprthid argngihasys ded a

OgURQS h]%[lHaf”lal dfolxz) h%ﬁgr gﬁ %o‘r:,g)g%rﬁﬁ}-x? p\{mﬁz%-q -yl,

ro py
azetlllrrf- ysi, qmmemyl @Mttﬁbzepﬁn-q y;cIJ @bliﬂyﬂlethylﬁinlnosthlyﬁbip}éi‘azﬁf 1-yl,
nmet hoxynet hy rogen_or fluora;

4- <2mh@@/@ﬂayl>pm&zal-wm4oéo yrfglksiﬁbl B bsretRyYlor
4- cyg%bﬂ)g)?m%eim&q ﬁ%ﬁfﬁ% 8z g—ZBllz-gpme(ﬁ%@;%r}plpex%%nﬂ nYY A

4- Cyﬁly)pfc{pbflhd)mpipeydzm—l% 4-sycldtRtydRSmopibereinnl -iRC0 and Rl 1
are nmethyl: and nisOorl;  .or W@har maceut,i cal I

4- <2§1é/é@a<f/sbbvl%ﬁ<§awp%a2@ﬁ Yl 4isapsonY AT RA BB Ly Lp-oxazepan-4-yl,
8- oxtcl-ri’ae-{izeclgfcyclo[3.2.l]oct- 3-yl, pyrrolidin-1-yl, 2,5-diazabicyclo[2.2.1]hept-5-yl or

2-ethyl-2,5-diazabicyclo[2.2.1Thept-5-yl.

R’ is a substituent on carbon and is selected from hydroxy, amino, methyl, mesyl,
mesyloxy, morpholino, piperidin-1-yl, dimethylamino, hydroxymethyl, methylamino,
aminomethyl, 4-methylpiperazin-1-yl, cyclopropylamino or pyrrolidin-1-yl;

nisOor 1;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(D) (as depicted above) wherein:

R! is ethyl, isopropyl, cyclopropylmethyl, 1-cyclopropylethyl, cyclobutylmethyl,
cyclopentyl or cyclobutyl;

R? is methyl, ethyl, isopropyl, difluoromethyl, trifluoromethyl, methoxymethyl or
cyclopropyl;

R? is hydrogen, fluoro or chloro;
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5 Therefore in a further aspect of the invention there
is provided a conpound of fornmula (1) (as depicted

wa@abwve)soeherein: Rl is ethyl, isopropyl, PCT/GB2006/002801
cycl opropyl net hyl , 1-cyc|opr pyl et hyl or cycl obutyl;
R2 is nethyl, et hyl , isopraopyl”, difluoronethyl,

tr| Iuorometh , et hoxynet hyl or ¥c| opropyl; 10 R3
r)%dhvd@gmgtuocmrcblom, oy msy Rmethy| hymethgay;, f | uor o,

n@?m O <SR o B o P bl sy

azetl@i'npleﬂazflrﬂethﬂfl Iy ¥Jd’1aze}§%ﬁIJ5!j 40cthy]-t ¥ diazépdiet Y| - |
- di azepan- di met hyl am noet hyl) p| per azi n-

4-(2- rhmqthylamw@myﬁetphmyetﬂy|4)(@rrpethazyqﬁhyl)plpqrazm- -yl
i e Ppera T B R b Bt ne -y

e“ﬂh}llﬁﬁ%ﬁm I, ﬂﬁﬁcﬂ%ﬂ)ﬁ}fl}hlpé’ﬂamn— -yl, 4-(4-fluorophenyl)piperazin-1-yl,
ISOE onDplpera2|n 1-yl, 1,4-oxazepan-4-yl,
e

4-(2 @uom yéh)amrwcllo{ly @2.Aqlfbiorphehybpiperpginrloyh di n- |
4G, #%mmme&@pﬁgﬁ%of-yﬁ%—@wﬂw‘%ﬁ@%@r?wmpaﬁam R am no,
4-(4- h,m@f@%ﬁﬂsasﬂayéramﬂﬂtﬁ?/h@m[pﬁaayl)@g@

4-meth ?erazm- rroI|d|n ly nis
4- (2-@le<ﬂ1rOXJlthmy )alml’?@rmh-o’élﬁltG3c1a?ﬂhyxiﬂ&)@éb]ﬁmb¢ré21§all-f or an in

b th

iR DEER R FRL T R B IR b3 Gea o
Fospmpb Qulpun Ll plossientpiatas ool
4-(2,3= d@ly@nlwmlw{mpm%mdrylc‘?@ 6ﬁf\fmyuhylph2nylhvlmmml-ylet hyl ,
RSB Ot BTE M g bSO BRI  ah or
4- (sfchwecspynd@lyl)p ﬁbmdihogsam cfybmfcxpylmm@ﬁmmyam, mesyl

net hyl A i s norpholino,
4- CYCIQb@Y@PmW% ?(ﬂb 4-@r I@égweﬁlylmomplpefﬁng}a i Nn-

4-(2—ﬁé{l}ox&%§t)h9+18w%‘rgé hl;/y? éqgc;éﬁgﬂzﬂhém?ﬁpa}aﬁﬁqpﬂnl LH (%Jazepan- 4-yl,

8- oxéB(&aBﬁyflowwl]myt—}pﬂ,mmﬁdirm—1 -1, 2\8-diadabi&rcfiy2 LAl hegit-5-y1J
yl ) pi.perazin-

2- m%ﬁ/ﬂf@ -OpaRIGY o l8er H??lﬁ'%iylyl 4- et hyl pi perazin-1-yl or
BT SR 092 s P ozt oozeon
2-ethyy-Araigzatacyichud? . 2 righdpy5,-y1roe @yikopropyl-2,5-diazabicyclo[2.2.1Thept-5-y1;
R’ is a substituent on carbon and is selected from hydroxy, amino, methyl, mesyl,
mesyloxy, morpholino, piperidin-1-yl, dimethylamino, diethylamino, isopropyl, pyrid-2-yl,
hydroxymethyl, methylamino, aminomethyl, 4-methylpiperazin-1-yl, cyclopropylamino,
pyrrolidin-1-yl, homopiperazin-1-yl, cyclobutylamino, phenylaminomethyl,
N-methyl-N-(cyclopropylmethyl)amino, N-methyl-N-cyclopropylamino,
N-methyl-N-isobutylamino, N-methyl-N-(2-methoxyethyl)amino, N-ethyl-N-propylamino or
N-methyl-N-cyclobutylamino;
nis0or1;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention, preferred compounds of the invention are any one

of the Examples or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
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di met hyl am no, hydroxynet hyl, nethyl am no,

am nonet hyl , 4-nethyl pi perazin-1-yl or pyrrolidin-
WO g007/015066 O or 1; 5 or a pharmaceutical |y acce@l/aBR@6/002801
salt or an in vivo hydrolysghl e ester thereof.
Therefore in a further aspéclt "of the invention there
is provided a conpound of forrmula (1) (as depicted
abovaedthehaspeitrof the inventionhpieferied semppyinds of the invention are selected
cycl opropyl met hyl , 1-cycl opropyl et hyl,
tycl obutyl met hyl, cycl opentyl or cyclobutyl 10 R2 is
4-(1 Ia%bfapm 2%&1}3{}1*1&%9{%1%9&}5-3/1)11“1 f{hiﬂ@r ReBihy |4rd1azepan—1-

triflboromethyl, methoxynethyl cyclopropyl R3 is

ﬂ%mﬁymyHygmyHquonﬁnékwnmkoro R4 |s hydr ogen, f1 uoro,

S R 800 o N SR L o2

meth?erH 1ﬁhdﬁbﬁgiy‘[bp¥rlmlddhn2 anll%eaz etidin- | -yl, 4-nethyl-
di azepan-

5-Fluprq-g- (drlmmlénmn@ebhlglh)mdqzekézfd)nhl {#4-[(§methyl-1,4-diazepan-1-

eth era2|n- -yl, 4-(2-pyrrolidin- 1
YDC£%AA¥]E€ &P]ﬁ 4 cyclopropylplpera2|n- 1
5- Chid{buN 64 L{rﬁggyk%ﬁ%ﬁyzmﬁmoypyrmhdlnélr yg@&b@mhﬂieﬁsalr)azamsopkopyl 2-

4-cycl opropyl honopi per azi n- -

methﬁ/ &:Hdtr@%ﬂmyﬁﬂmbmpbn@zammel -yl
serfrb S MORIAPTIRRIELAE I b it v

yl)ca%&yygpﬁe@z}qﬁnw@lhoi -gmihel] oct - 3-yl, pyrrolidin-1- yl
I azabi cyc| o[ 2. 2 %he pt 5
Nl i iy Q@[r@nzl]mﬁylwﬂu}t 41 jgoprom 2sracthy-LE-

unuiz&ﬁ% ?ﬁd?p,g rbon and is selected from hydroxy,
£ nmesyl oxy, norpholi no,

N-(4pf [@)B%Dlrrﬁbtwamlﬂb)}@h’ﬁuﬂmm -Alcar bordil g AgEDd-AWiL risopropyl-2-methyl-

nmet hyl am no, an1nonethy| 4- et hyl pi per azi n- I-yI,
1H1@y#w@bﬁabvvaﬁﬂ #8209 r ol i di n-1 -yl : 25 nisOor 1; or a

B IR 00L Y RSEEITE  Geb S0P HERRor-

1sopr@@pleMne@liyltlmﬁmﬂumxﬂ-mp}trhﬁﬂm-I-anﬁxtegv| ded a corrpound
of fornula as de |cted abov wher e
[4- [[étﬁw,qro 4- @OIES‘F P pr 72 -yl)pyrlmldln 2-yl]am1no]phenyl] -(4-
Y6110 th butylnethyl 30 cycl opentyl
me&nﬁaﬁéﬁpgggékﬁ]RgbnwﬁﬁﬁI% et hyl , |sopropyl,
[4- [[dePflil(hrOMO(mm}a&ﬂyl 3Iprmﬂahhmybmmmydazohl@{ytbpmnm&ﬁmﬂl-yllnmino]phenyl]—

clo I h n, fluoro or chloro;
[(BS) -(me y?pymo)pyrro 131n- Iﬁmet anone;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

from;

Preferred aspects of the invention are those which relate to the compound of formula
(I) or a pharmaceutically acceptable salt thereof.

Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof
which process (wherein variable groups are, unless otherwise specified, as defined in formula
(I)) comprises of:

Process a) reaction of a pyrimidine of formula (II):



WD 2007/ 015064 PCT/ GB2006/ 002801 -25 R4 is hydrogen,
fluoro, chloro, cyano, nesyl, nethyl or nethoxy; R ng

wWa2008/0n064phol i no, 1, 1-di oxot hi norphol i no, PCT/GB2006/002801
piperidin-l-yl, pi perazin-I-yl, azetidin- | -yl,
4-met hyl - | , 4-di azepan- | 417, 4-ethyl -
, 4-di azepan- | -yl,
4- (2- d|nethylan1noethyl)p| azin- | -yl,
4- (2- met hoxyet hyl ) pi per agi n- -WN 5
4-(2-pyrrolidin-1-yl ethyl) pi péfazih-1-yI,
4-cycl opropyl pi perazin- N NP
4- et hyl pi per azi n- 1-R/k oprgbylpgberazin-l-yl,
4- (4-fl uorophenyl) pi peragif-1-yl,
4- (2-fl uorophenyl)piperazin- 1 yI
4- (2,4-dif|uoropheny|)pipergﬁ? -yl
4- (3, 4-di fl uorophenyl) pi per azi n- 1 yl,
wheréin R icdhllioplapdableydroym; vettem anilide of)tbl;mula (III):
4- (4-chl or ophenyl ) pi perazin- |_-yl,
4- (4-phenyl) pi perazin- 1 -yl,
4- ( 2- met hoxyphenyl ) pi per gzj Lyl
4- ( 3- met hoxyphenyl ) pi pe “1-yN,
4- (4- met hoxyphenyl ) pi pe -1-y\,
4- ( 3- nethylphenyl)qix ' t.
4-( 2- nethylphenyl)plpera2|n- 1 yI (R,
4- (4- et hyl phenyl ) pi perazin- 1 -yl,
5 4-(2, 3- dlnethylphenyl)plperggln I-yI
4-(2, 6- dlnethylphenyl)plpera2|n- 1 yI
or 4-(4- hydroxyphenyl)plpera2|n- 1 -yl
4- (2- dro hen -yI, 15
Procyss B reditissapmatnd b BEhaE A%, i,
4- cyclopropylhonnplpera2|n 1-yl,
4- cycl obut yl honopi perazin- 1 yI

4- (2- hydroxyet hyl ) ho I pe
4- (2- met hoxyet hyl ) ho I pe
4-i sopr opyl honopi pe i N- 1,
8- oxa- 3- azabi cyclf .2{% oct=3-yR, pyrnrolidin-1-yl,
2, 5-di azabi cycl o[ 2. 2. 1hept - 5-yi, 2-fBohyl -

5-di azabicyclo [2.2.1 ] hept-5-y1, 20

2- ( 2- met hoxyet hyl ) - 2, 5- dlazéHkaclo [2.2.1 ] hept-5-yl,

d lo[2.2. 1 ]hept-5-yl
10 Wlthf_(ioé‘gfvﬁ’}‘{%é)??f(‘ﬁh% aﬁ&é%ﬁ. g[ym of 2. 2] 1efhepty5 §|r RS is

a substituent on carbon and is sel ectgd from hydroxy,

am no, nethyl, nesyl, ol i no,
piperidin- | -yl, dinEtH} | et hyl am no,

I sopropyl, pyrid-2-yl, metRyl, nethyl am no,
an1nonethy| 4- met hyd in-dFyl, cycl opropyl ami no,
25 pyrrolldln- 1-yl, h i perazin-1-yl,

cycl obut yl am no, phenyléﬁlnonethyl,
N- et hyl - N- (cycl opr opyl net hyl ) am no,
N- et hyl - N-cycl opr opyl am no,
whe{g”lmt EY)I ol RS R4 B8 kA or different and is selected from Ci.salkyl; or
(2- mét hoxyet hyl ) am no,
lﬁomaethmhakgpmcpyhﬁﬁanMQ(VDN—nethyI-N—cyclobutylawnno
ni sOorl1l; 30 or a pharmaceutically acceptable salt or

15 an in vivo hydrol ysabl e ester thereof.
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15

I n anot her aspect of the invention, preferred
conpounds of the invention are any one of the
wez@mpl®ss or a pharnmaceutical ly acceptabl e sal PCDGB20v6/002801
in vivo hydrol ysabl e ester tlereof. WO 2007/ 015064
PCT/ GB2006/ 002801 -26 In andther aspect of the
i nvention, preferred conpounds of the invention are
selected from 4-(1-1 sopropyl-2-nethyQ -1 Hinidazo
-5 -yl)-N- { 4- [(4pdethyl- | ,4-diazepan- | - yl)

carbony | ] phenyl L pyr dome 2- ary e, OH
N-(4-{[(3S)-3-(Di net hyl gm ng) pyr olldln I-yI]carbonyI}
phenyl ) -5-f1 uot o- 4 I8 |, -2 \pe aye- 1

H-i m dazol -5- W rifmdin-'2-amyne;

5- Fl uoro-4-(1-iso yl -2-nmethyl -1 Him dazol -5-yl)-N
{4-[(4-methyl- | [4-diazepan- | - yl) carb ony I]

pheny | }pyrimdin-2 -am negyf Chloro-N-(4- { [(3
S) - 3- (dlnethylan1no)pyrroI|& -1-yl ] carbonyl }

or arpimgivyte}l-adid(dbrivstiyer thpgbs; 2vithlh amine of formula (VII):
nmet hyl -1 H-i m dazol - 5-yl ) pyri in-2-amne; 5
-Chl oro-4-(1-isopropyl - 2- HNTU¥|- H i m dazol -5 -yl)-N
{ 4- [(4-nethyl-1,4-di azepan- yl) car bonyl ] phenyl }
pyri mdin-2-amne; N {4-
[ (4-1sopropyl -1, 4- dlazepan 1-
-4-(1-isopropyl - 2- net hyl -
inidazol-5-y|)pyrinidin-2 a
N-(4-{[(3S)-3-(D net hyl am n&lgirrol i di n-1-yl]carbonyl}

or phenyl)-4-(1-isopropyl-2-nmethyl- 1

H-i m dazol -5-yl ) pyri m di n-2-am ne; %
Progys @-foDrorapdiypda rfF ¥m9n|§lﬁr(llb Ir¢agting ipytqmé;n%@ éﬂm}m@—(MIUdr 0
phenyl)-5-fl uoro-4-(1- isopgopyl - nethyl
H i m dazol -5-yl ) pyri m di p-R=a
[ 5- Fl uoro-4-(2-met hyl - 3R-pro I-
i no] phenyl ]-(4- 20

H i mi dazol - 4-yl ) pyri ni diln- 2-

propan-2-yl- 1,4-digze - VN7 metNi@none;
[4-[[ 5-Fl uoro-4-(2- I -propan-2-y?-3
H i m dazol - 4-yl) pyri m dNm=2-yl ] am no] phenyl]- [(3
S)-3-(inethylam no)pyrrolidin- | -yl)nmethanone; or a
pharnaceutically accept abl Vd&)t or an in vivo

droI b hereof. Preferred aspects of the

with ﬁ g%@“?kﬂg§5mhlch relate to the compound of
fornula 25 (1) or a pharnacegtically acceptable salt
t hereof. Another aspect of thg present invention
provi des a process for 2Rk /G ound of
formula (1) or a pharng Accgptable salt or
an in vivo hydrol ysablLe whi ch process
(wherein variabl e gﬁbups are Rinl €53 ot her wi se
specified, as defined in formula (R%),

Y %carbonyl]phenyl}

\Zl—

(IX)
where Y is a displaceable group;
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
il) removing any protecting groups;
ii1) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.
L is a displaceable group, suitable values for L are for example, a halogeno or

sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
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(1)) conprises of: 30 Process a) reaction of a
pyrimdine of formula (11): WO 2007/ 015064
wea/eBEpe06/ 002801 -27 3 R RN 2 NNL R -Pet/GB2006/002801
(I'1) wherein L is a displ aéq)abl e group; with an
aniline of formula (I1l): "NA 4 H2ZN R (R5)n 5
(') or Process b) reacting a conpound of fornula
toluepig-dysulgboniiie®y goupN A H NN H (R5)n (IV) 10 with a

::O%fo\# Hgsp%t:egb?er gnrlfl)lug, 5{1}{2\‘516 I\%duelz\)s %or %s fc|>r ex)ém%lelya Iﬁalo@eﬁoﬁ\n
sulphonyloxy group, for example a bromo, iodo or trifluoromethanesulphonyloxy group.
Preferably Y is iodo.

Specific reaction conditions for the above reactions are as follows.
Process a)  Pyrimidines of formula (II) and anilines of formula (III) may be reacted
together:
i) in the presence of a suitable solvent for example a ketone such as acetone or an alcohol
such as ethanol or butanol or an aromatic hydrocarbon such as toluene or N-methyl
pyrrolidine, optionally in the presence of a suitable acid for example an inorganic acid such as
hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (or a
suitable Lewis acid) and at a temperature in the range of 0°C to reflux, preferably reflux; or
ii) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215; J.
Am. Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of
palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
benzene or xylene, with a suitable base for example an inorganic base such as caesium
carbonate or an organic base such as potassium-t-butoxide, in the presence of a suitable ligand
such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl and at a temperature in the range of 25 to
80°C.

Pyrimidines of the formula (II) where L is chloro may be prepared according to
Scheme 1.

3
3 X N 1 R
R R NN
R Z N7 /U\ R | )\
T\\] 1'{“ H,N™ "NH, , N N/ K
R2~< T - R —<\ / 2
\ NaOMe, n-BuOH N
N (wv) 100°C (VIII)
NaNO,,
HCl (aq)
3
R NN
SOCl,, A | | /)\
(1D = R2~<\ / N~ TOH
N
(Ifa)

Scheme 1



(V) wherein Tis O0or S; R may be the sane or

different and is selected fromCl _6al kyl; or Process
w@ooreeosd ng an acid of fornmula (VI): 15 WO 20B7Y/CB2@6402801

PCT/ GB2006/ 002801 -28 O 3 R RNOH 2 NN -NR4 R

VI H N (V) or an activaed acid derivative

thereof; with an amne of formula (VMI1): HNA Q

( R5ilings ¢fMormuladkIPaie cessnegyialiypavatloble camgeumds, othey frg known in

oo kML RIS AL T SRR b,
Prock 88Ul aChhgdinddof forlnudh @V) and compounds of formula (V) are reacted
together in a suitable solvent such as N-methylpyrrolidinone or butanol at a temperature in the
5  range of 100-200°C, preferably in the range of 150-170°C. The reaction is preferably
conducted in the presence of a suitable base such as, for example, sodium hydride, sodium
methoxide or potassium carbonate.

Compounds of formula (V) wherein R? is hydrogen may be prepared according to

Scheme 2:
R R
MeMgBr, THF
2 N ghr, 2 N
@) > OH
R~ | 20°C R
N™" (va) N (vb)
MnO,
dioxan
A
1
R
DMFDMA, A I\\I
- 2
v S
10 N™" (ve)
Scheme 2

Subsequent halogenation will be required for compounds of formula (V) wherein R? is
halo.
Compounds of formula (IV) and (Va) are commercially available compounds, or they
15  are known in the literature, or they are prepared by standard processes known in the art.
Process ¢)  Acids and amines may be coupled together in the presence of a suitable
coupling reagent. Standard peptide coupling reagents known in the art can be employed as
suitable coupling reagents, or for example carbonyldiimidazole and
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
20  dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for
Example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or
2,6-di-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,

benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be
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Y\ R4 (R5)" (IX) where Y is a displaceable group
and thereafter if necessary:. 15 i) converting a
weopowod of the forrmula (1) into another conpPCrdBeG06/002801
the formula (I); i) renoving any protecting groups;
iii) formng a pharnaceuticénry acceptable salt or in
vivo hydrol ysable ester. L is a displaceable group,
perfametl abh enylates if dre tange & -HOrto €&hpl e, a hal ogeno or

?rg%}%h zezzl@ﬂ%é%@a;ag]gp riggtgx(pgi(rg:g@iﬁ/e@%g]gpgiglgsr, %(’)r et%(raglrf)?é acid chlorides,
R
compamdewathqaintinesds helldgewa inthe sy fphaayblexiiegmay pe réaoted in the

exanpl e a brono, iodo or trjfluoronmethanesul phonyl oxy
presgficg B_Ea_%asm @fcgraatslwe $e$6§1bpésa'aqvegar§b@@i Yileblp SalFRofHoh af those
s OBk Bk ARG ) LR 84 60 E AR b s o
-40tbaop@l a (111) may be reacted together: i) in the

presence of a suitable solvent for exanple a ketone

suErmRreundsert dorans (B maydsrsepared bhadaptiag Fagrsss @k O) or ¢).
b ' .
AR RO b oL BN, U aonn

the lReratiird, dp ki yagd prepaied ®x anpliadphodebrt gaswa imthedrtsuch as
hydrochl oric acid or sul phuric acid, or an organic
Procgss @) suERmpsurdsetifernyda (VB angraminessefi farpgp (BX) may be reacted
' | [ » RS e j.n the range
toge%#% B%E% gtalrtg%% u%*l ?ﬁ%?@fcggg%@{)}s ?Se(;elg ux; dg}rl ?) (I?CI. pﬁ'n der

st ahée syrdhdsiscdiwahgoaadidiftfoemga (VIN) i8Xasmibed Heschdmerii Z.
Chem Soc., 118, 7215;1 Am Chem Soc., 119, 8451; J.
O ompruRds ofgormuls X siricguweicialyravaaip rempeingdpeor they are

. | ! . .
ol o, 207 AT SEP E 0 BT o v
t olitueitiehe appaieedtethar cextineutehe varidus aing subsidhedtdiaske Eamipounds of

exanpl e an inorgani ¢ _base such as caesi um  carbonate
the pspseghingerfios mapbe@ireduted by semdaiaromatic Hibstiutigr reactions or

sen G O e PR PR OTRE RS o g ity
follovang eteqiro¢esses Mdniion¢datgee odnd2 stich ar8@clud2d ilyhiel proctismespect of
the ig{.gquip)gi él&rhtqga!lc%iogé :Iclr)ld rvr\{gglrﬁecatl’for{s%nﬁﬂclle? rfc())r e@gr%lpPe? in%o%ﬁgcgoendof a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be

necessary/desirable to protect any sensitive groups in the compounds. The instances where



10

15

20

25

30

Scheme 1: 3 3 x NI RRNCRII RN RRXHNNH ? N
NNNH NTR2 R~ 1 NaOwe, n-BuOH NI N (V) 100C
w@ Moro)s06NaNO21 HCl (aq) 3 SOLI" 0 R R rN, ' ~EBET/GB2046/02801

N (Ila) Scheme 1 WD 2007/015064 PCT/ GB2006/ 002801
-30 Anilines of formula (I17%)~7are comercially
avai | abl e conpounds, or they are known in the

proteciipe isategessaryon dteheagbleaarei pitepla meathdsly fett pratdation piedoewsésthose

he art

f f
skl Bl e S BRG] PR PR PEdSeblr oo Bgapeayth fandard
pracﬁc&s(%ﬁﬁﬁit%tl%ﬁ ls¥entw sGfeln qsrof&:ﬁ% GVduBy i @lrgaﬂici%)gﬂae@fs John Wiley

but anol at a rrperaturelnt e raneof
and Porsf la‘?%lbl Izhusnlftrmtmmgeluw gibsps s_um@s arnln@ cakoxy onhydsoxy it may

be a5 8hRUTBivted B F oo iR SurigBe bt um.
AN S S LB, i
groupgtor Sevapte a@ alkRnoHl gRoup sugh ke Mgbyl, am’ahlg)}mcwb@nylmg@ jqr example a
methoxyca%lonyl, e(thox)ycarbgnyq or t-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoy! or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a t-butyl group which may be removed,

for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
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M02 dioxan A RL DWVDMA, A (V) R\ I 0O 10 N (Vc)

Schene 2 Subsequent hal ogenation will be required for
weopouwoes of formula (V) wherein R3 is hal 0. PCT/GB2006/002801

Conmpounds of fornula (1V) an% (Va) are comercially

avai | abl e conpounds, or the‘y?’ 15 are known in the

_literature, or they are prepared by standard processes
acid, lon dewrexamplerpebeazy] gromy vhbanay) beacimdyedior exaimpés byrdy dipgenation

cou ,eﬂ tﬁg Eﬁﬁd in the resence of a suitable
over 886%31 e mr%’toﬁn‘ifi‘é % peptide coupling reagents
KmpNdprbofeclifke gl%ﬁlbs £ bB @exﬁ&%ld%’ ﬁﬁ’y 8svedieht s%@eQn "Elwhﬂﬁ&s using
reagents, or exanpl e carbonyl dii m dazole and

convelmtumal tahlaxqmesozeaiﬁgm\fsrlmdhq cl@ptlczdraetl ly int he pr esence

t 20 di
0 55 B Pl SRS dho DT 7 bt B EHER pgpscgses
anti- E@ﬁﬁroﬁ&&aﬂo@%ﬂpﬁﬁ stidh RtahM ARt @ctiB¥! WHIR 8 bedleved to arise from the
2, 6-di-al kyl -pyridines such as 2, 6-1utidine or

CDszbLb@tpryt @ivitpof wepymp@umb Thesd prabéréiesvhy bpassessad farexample,
met hyl acete di chl or onet hane, benzene,
usmg PG G U 81’?&’ di met hyl f or mami de. The coupl i ng

Assal eact| on may conveniently be WO 2007/ 015064
CT/ GB2006/ 002801 -31 perfornmed at a tenperature in
t hehe fatlgwingf abbadyviations baye Beintuaéd @ acti vated acid

ren R Lo N 8 ML P © =1

DngmiﬁfdtM@[t@lphenw esters. The reaction of these types
onpounds with amnes is well known in the art,

f
PMSFFGSPémhpb@}’ishwomdﬂl@éld?eact ed in the 5 presence of a

such s t hos escrib
corgesibanlR 58 BRed BTy BB Sa000 it Bbiife
Smnﬂnafuo@lqw;eiﬁngmsl;suy SS‘—PAQG bbRIi¥E drodl Adncr ARG FatHéRutife Ind6rporation
range of 0C. Compounds of formula (VI) may be

of [Vp%kbhAé@OByleJdmbpﬁm@tepnmf@st sapstrapy (@Y T-Rejinobipdterns prsttein;
GSToRB B el o Tahs raofnd S B es BT R PED ol vater o
corrdef S&&%ﬁ@athﬂlsﬁir@ﬂﬂ%Bﬂtr&rM%%tﬁér 1B hstaR @nt@biter control or
DMSO as a positive control.

Approximately 0.2ul of CDK2/Cyclin E partially-purified enzyme (amount dependent
on enzyme activity) diluted in 25pl incubation buffer was added to each well then 20ul of
GST-Rb/ATP/ATP33 mixture (containing 0.5ug GST-Rb and 0.2uM ATP and 0.14uCi
[v-33-P]}-Adenosine Triphosphate in incubation buffer), and the resulting mixture shaken
gently, then incubated at room temperature for 60 minutes.

To each well was then added 150uL stop solution containing (0.8mg/well of Protein
A-PVT SPA bead (Amersham)), 20pM/well of Anti-Glutathione Transferase, Rabbit [gG
(obtained from Molecular Probes), 61mM EDTA and 50mM HEPES pH 7.5 containing
0.05% sodium azide.

The plates were sealed with Topseal-S plate sealers, left for two hours then spun at
2500rpm, 1124xg., for 5 minutes. The plates were read on a Topcount for 30 seconds per

well.
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Process d) Compounds of formula (VII1) and am nes of

formula (I X) may be reacted together under standard
w®ewhnedosd condi ti ons as described in Process apCTh®82006/002801

synt hesi s of conpounds of fo % la (VIIl) is described

in Schenme 1. Conpounds of Tbrimula (I1X) are

commercially avail abl e conpounds, or they are 15

kndmincnbativa Huifee nsedue diluigrthe mmra@d pulesrateadixpy contained SO0mM

HEPES RS OB RCE L e ol g Seilmno‘@gaﬁ%dogm NaF, 10mM

Sodlﬁﬂlbéﬁrbéﬂéﬁﬁﬁn%hétg B@&(ﬁﬁgﬁﬂ Ey . at he present

I nvention ntro ndard aromatic
_gmﬂﬂgmﬂgutlon reactions or generated by conventlonw

fu ct i onal |f|ca ons either, prior
| et A B B e frmbla e B i i Sbove,
Marﬁmmamqmn@go nedouar] BBolREn R 6ESSE. AFRSELL Of SRy 1.Y., Leo

tHe invention. Such reactions and nodificati ons
E.Y.) mab uske, fifsed teex GfItag. AGR olbdticeblastornd gene epabding aognet acids

379958 e o P TR Insi SER A TG PERLRAL) i pertormaseh and the

sequeftt Q¥ledahioYG I 2B ARl \Fééﬁ)?t(&mtﬂ_‘PﬁB reﬁf'ﬂ%ﬂﬁs%naﬁcg Gene 67, 31
reaction conditions for such procedures are well

(1988 ovinch eprttdinedtin tagipeerhotar for 1mhmtbl@mm¢ssmampﬁm@ laxfI? gene for use

titpt | ud
inan PRl 0 B b ol fegiont 5 By BBiel ediicehtfed rgm Pharmacia
Biot8dH) MHictPwhsusell e arkdplify Hnhifl HEHS 992-938. i Pt lierBE R again cloned

usi ng, for exanple, an acyl halide and Lewis acid
into p@ﬂwﬂas alum niumtrichloride) under Friedel Crafts

an i LRl AR TR BT e el X iR im i oTBL 2
(DEBI}bI‘}}]%B Qellgakingn@eiiald ih@sghle Skmbiston @O ls 0L pu@ﬂ‘i@ld b eollows.

i'ntroduction of a hal ogeno 1?&oup Particul ar exa

of Erpotiifabtearasaesispgnded wdbOm o MHINthugier bﬁ’OndVIﬁErtSrm{ 7. 5 120mM
NaC B LR oA P ONPEh Pt M, R GioeiPl Fhbbiodlpip and

lug/idl @Bpdtatir) Aad BEESRET for Ofx 41y sbcofdyl (RF 1 G0mPlEdrhbgahite. After
heat 1 ng; oxidation of aléylthlo to alkﬁlsulphlnyl or

centaf%yntl@wﬂ@mmmatamt wiah laaded amjo l8d Omph ghusathigne §ephira@seicqlumn
(Pha%%g@la % ot&;he Pfe?t%cig*(grb?xdw cf)\;}%g I\ﬁelﬁ\ﬂ){l]ffér ARRY wgs%lr&vswuh kinase

necessary/ desira sensitive
buffe @0 PRPE$SH T15¢ 10mdM M’g@ﬁ 1MM@FWHNCPMQE SfAn] leupeptin,
PCT/ GB2006/ 002801 -32 protection is necessar
lug/gd @prosipineangnigiedn) pepstalinhibe peieinfmgs chited withiS8 )f\ér%luced
&P
gluté‘tﬁl(?)}%] 1{ ﬁﬁlgggégo?fﬁfer Sf}ﬂu!t 0‘13'1[%l cbrﬁgﬁég%l (%ég& man C V\%Q?hooled and

dlalyss‘ea odamnibht pgAndt Ikﬁﬁse( B\wferl Thefial prdduot W@ﬁan'ﬁl}kééd @ Sedihum Dodeca
Protective G oups in nt hesi s, John

SulfatﬁcﬁS@@hEAGﬁg@’p}yacmlde ) P@&g\{ga]rﬁ‘ys TriaiHelee gffalé @ﬂ@vex San
])w%§ gs am no, carboxy or hydroxy it may 5 be

ésirable to protect the group in sone of the
CDK2awi Cotlin Bent i oned herein. A suitable protecting

f | k
o BroBs EdEg T b GRT Bt Gt BB Ry g oup
tran&&‘ﬁtbs@-%’C@@%ﬂé HePH cal KQPAEIRE8 Dl FONR as aocémﬁfémdecl&ed into

the insect expression vector pVL1393 (obtained from Invitrogen 1995 catalogue number:

V1392-20). CDK2 and cyclin E were then dually expressed [using a standard virus
Baculogold co-infection technique] in the insect SF21 cell system (Spodoptera Frugiperda

cells derived from ovarian tissue of the Fall Army Worm - commercially available).
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nmet hoxycar bonyl , et hoxycarbonyl or t-butoxycarbonyl

group, an aryl net hoxycarbonyl group, for exanple
whewzylosy car bonyl, or an aroyl group, for exari/eB2006/002801

benzoyl . The deprotectlon 10, conditions for the above

protecting groups necessan1%5Vary with the choice of

protectlng group Thus, for exanple, an acyl group

5 | koxycar bonyl group or an

L R o g AR D

cellsr{iﬂjr oxore 104 ﬁ’f@@? L&y, i%tFTuﬂéH]c?: ha@RE DI RMER 3 for each

Alternatively an acyl group such as a
Vﬂuseﬁﬁudmyi&ﬂBBKgl group may be renoved, for exanple, by

t th. i tabl i d R | ori c, )
suSEels b vadisb il PR e o 2o oS FRIOB] P Bpto inoculate
10 x300 n@Fo BénHofRE ROB 26T (FY L 1s A1 OPR: RHUENbBePwere incubated on a roller

benzyl oxycar bonyl group nay be renoved, for exanple,
ﬂgab?&ﬁydrogenation over a catalyst such as

i‘\lét%? 5”%%@(%%# r b@s F@ﬁsrw e§%§l§?éﬂf§ﬁ%@: 350111 ﬁbotﬂes found to

be 1 %H'Xt RSB/ @98 WELIEY, %@ Qﬁlltlﬁgs %E%Ucﬁen {n%ct@l \pirtl\'}ﬁ?cc%lal viruses

am no group I's, for exanple, a pht group
atmhMMHBdbrauhwm@sby 20 treatment with an alkyl am ne, for

ex | e di et hyl a . Or Wt drazi
~ 2 v tes Nprore Rt Ao GRp T B o (e Ry apT 16 cultures

13hn59&&9%@@8k§11 o@Cyl group, for exanple an al kanoyl

group suc acetyl, an aroyl group, for exanple

beAfey D dayy (48rhrs. ppost nﬁédﬁmh thy ® Ljtresfod culena nyals dabestzd.| The total
cel i HGTARTSS) Wi a8 Sl ey (e Foaplia- ifcieds wsre spun dut a

T l:

S S i s e SR
discdrded.exanpl e, by hydrolysis with a suitable base such

as an al kali netal hydroxide, for exanple lithiumor
Partiy) sornrification;of £D KAPP@@V&!‘P\%I y an aryl methyl group
su .
g?z 018%}113 ngg%%g%sg?ﬁ%ﬂgg??%s lg.ﬁferr Eﬁﬁx\fﬁdﬁlg S $X 2HRMEMRY,, 1mM
DT’Ip aDinM glymamphmhﬁem hﬁMsmmtahloethpvamhéme i OmNE Nalp, vl BMSF,
car boxy . grou for an, esterifying.group
lug/gd lﬁrtwﬁpfé&%ipf gl ?H%PWVP) W%&ew? & Gupinpfes iha A8l Reunce
hom&&HTRYE ‘fte:llc %ﬁg ethe@ﬁ?é}}@tﬁtﬂl wad! 1§ade\ﬁ‘otng> {5{% (%/N/P Pa/100
S SO e, or exanple a utyl” group
amomﬁaxdmngayolbmnr(BEtBiesj/,stenfsoHelefoadeJ Ie). ABK? aebCyeint E wictccoeluted at
an.acid,. for anpl e an d such as
the IR M N Sa0T GULBa i Bt bORPBTRssD nhibitgss) over 20
colufifnl \Q)lurﬁés t@rellﬁﬁﬁ‘i@éseclﬁcl%%ydves@&ﬁ BRyt WEnE BofPtPEDK?2 and
renoved, for exanple, by hydrogenation “over a
antlé}yt:hh J;Esantlborhhs %npa(l‘ﬂuacﬂwtmfmm@r Galifornid TP ot ect i ng

b d ' h
Oy albey 3y BB R SR R S g CRR Y b
con&ﬂﬁ@te@ r@ﬁK@gEMﬁE AcPesfonNALER 0N EY BAVDELLRH Sodddfer with Cyclin A or

oun S ef i ned n the present’ | nventi on poSsesses
Cychn E (see EMBL Access1on No M73812), and further details for such assays are

contained in PCT International Publication No. W099/21845, the relevant Biochemical &

Biological Evaluation sections of which are hereby incorporated by reference.
Although the pharmacological properties of the compounds of the formula (I) vary
with structural change, in general activity possessed by compounds of the formula (I) may be

demonstrated at ICsq concentrations or doses in the range 250uM to 1nM.
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anti-cell-proliferation activity such as anti-cancer
activity which is believed to arise fromthe CDK

w0 ndv7ioidoetr y activity of the conpound. These prPQOEGBR@S/002801
may be assessed, for exanple usi ng the procedure set
out bel ow. Assay 10 The f ot Powi ng abbrevi ati ons have
been used : HEPES is
N- [VPharytdstekipsthbybdyeiipetaz assay tie[CPEL hdnetuy homiity cfdxdmple 14
DIT is, Di ff‘ﬂi othreitol PMSF is Phenyl net hyl sul phonyl

was fjeasiEd;as 'é"éé‘hzgounds were tested in an in vitro

In ‘,Kjo%geit?ssay in 96 well format using 15 Scintillation
Proximty Assay (SPA - obtained from Amershan) for
med$ar vigo ectootypditat ¢canpounfls p/th8 préRpatAceamtion ney be assessed by

anfRERSERELS a0, Lot SHbSLrte, (ST Petl nobl pstom,

cytofsXiRgund to be tested (diluted in DVBO and water to
correct concentrations) and in control wells either
r oSilobitioh o€ celb gmmth nfay thie tnoraswed by stairgng cdllyBottaSulforhodamine B

(SRS Fushiot ey s Rt s E5 RR oL eistere.irs fa et of amount of
protgiggié@%eﬂﬁtih Yivler) (Is?é BoE %R‘Tl 35dh diaBAEht NCTRHEL Rl caV8Stitumour

d to each well then 201 of ’ GST- Ro/ ATP/ ATP33
drugndis¢ayery sceasnt BiimiPnge Ongy 16371 BoThul the. (N WTR datails are provided of

0.14j.G. .[7-33-P] - Adenosi ne Tri phosphate in incubation
meaﬁ)‘ﬁffl?ée‘%lpltg)ﬁ‘ooﬁﬁ@]gf%tﬁl‘ti ng mxture shaken gently,

t henils Ry RiRAedln JPRIPriaRimediahuh 8 voRImdsr Mot ieS6 wel plates;

To each well was then added 150L stop sol ution

medggomen be Dutpec o' 8idgdifisid| Eagle edia &M CA-HIK-BPA B aadiSK-UT-1. The

2 [ 1. Ant.i - hi .
PN R e
cond@h@BESs.in @ heMilkHhA oahtialeVbHERERISH (Z//\?. AQ\?MB?JF]IVBIQG may be

0. 05% sodi um azi de. The pl ates were seal ed
assaYerhtoegive Svplbaia cslabefors, ddsifgt Celdy maywbe nsubated ated7°€p(fvo CO,) for
- at, 30 2500rpm 1124xg., for 5 mnutes. The pl ates
thregdoys- r ead on a Topcount for 30 seconds per well. WD

20/ tREL SRSk thted B/ RB280dded RFHthEDeatdd¥e WhRlal Bdhcentration of

buffer used to dilute the enzynme and substrate m xes
16%cort)aPlated nt@ritd in¢iERES ap KI7C Sor 1in) thvia @i rnatantir&idved k@A Khe plates

AR e ST T 0 Mg o e sidmay
added for 30 minutes at 37°C. Excess SRB may be removed and the plates washed in 1%
acetic acid. The SRB bound to protein may be solubilised in 10mM Tris pH?7.5 and shaken for
30 minutes at room temperature. The ODs may be read at 540nm, and the concentration of
inhibitor causing 50% inhibition of growth determined from a semi-log plot of inhibitor
concentration versus absorbance. The concentration of compound that reduced the optical
density to below that obtained when the cells were plated at the start of the experiment should
give the value for toxicity.

Typical ICsq values for compounds of the invention when tested in the SRB assay
should be in the range ImM to 1nM.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a pyrimidine derivative of the formula (I), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore

in association with a pharmaceutically-acceptable diluent or carrier.
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5 1n this assay only part of the retinobl astona
protein (Science 1987 Marl 3;235(4794):1394-1399; Lee
waOHr/01Bepkstein R, Hong F., Young L.J., ShewQT/&B2006/002801

Lee E.Y.) was used, fused to a GST tag. PCR of

retinobl astoma gene encodi ng3am no acids 379-928

(obtained fromretinoblastoma plasm d ATCC pLRbRNL)

wadhp eemposiieeh man te iheformeniteble dorairalnelthihistratiqnGix e’dmple as a
e e B A P s s st
intrd ' Qe | I : . in
o N R pefal S G feh g Hifea
admyligitatiages an oistraénted cfeaomorPharerat adminBitatiee by a Wppokitoras

used to lify am no.acids 792-928. This sequence was

2o BT R DoV empesions ThayTePregATR Bt SRSt GRioTRb DD using
convegfbgNeLeipRn@bt ai ned was expressed in E Coli (BL21 15

(DE3) pLysS cells) using standard induci bl e expression

t edhacoupsyndanfdomurla {§) edll asrrhalyl ewsiministecal o apasiebladed

et B TRt e SO o s,
i.e. dppftixithate BUREADD thg/kd9hd His ﬁ‘&%ﬁlg e 8yighd, thlafégédgrcali%ﬁﬁffctive dose.

pepstatin) and sonicated for 2 45 secon
A urh g &orat ichAf adgabletee eapsutergdl usoally tdigais foe exeansat -268sng of
A R U L T U
; . . .
e 85 0 B 0 K R e
of afﬁ?@ims@pti@m and theggemtrityof dhel illness éonhhglrea‘@ﬂm&cqmqﬁsgbzttﬁa Pptimum
the praotein was,eluted with 50mM r educed | ut at hi one
dosel ey b B EmRR oY 1B ieetilipner SBRYSITIMG “espindstiropeteat
V\BAQCMIH_%QQ adliftherdsecy SEUe QYRER iBTntiBH MRS Is ftbNBSEa compound of
buffer. The final product was anal ysed by Sodi um

the fpxsgiele 4) 20 apliaranesufisis) acPeyEdl¢ Balt grinylodiyiddely sble ester thereof, as
e Rl R i B B i PE it o8 B el pody by

therdppK2 and Cyclin E were isolated by reverse
transcriptase- PCR using HeLa cell and activated T cell
nRNVE haye dounshibatthe cempounds definddrin she Besenhmvienises or a

S.Sf r pVL1393 {obtained fromlnvitraoge
s R R S G A I
inhibigre(ahtien]] gusll fbytiex BE @89 SehhicH pkdperd iSbaARMad t sk ¥ m their CDK

Bacul ogol d co-infection technique] in the insect SF21

inhibitory peopsitissn 4sspedingly dhecomnayngeeifhe prasentdndation et dxposted to be

oA R B ER 0 e G iy o
enzybeaipd. eheproatpaahdsmfapbe Gyedltb Prddu€KZDK inhibitory effect in a

warm-blooded animal in need of such treatment. Thus the compounds of the present invention

provide a method for treating the proliferation of malignant cells characterised by inhibition
of CDK enzymes, i.e. the compounds may be used to produce an anti-proliferative and
potentially apoptotic effect mediated alone or in part by the inhibition of CDKs. Particularly,
an inhibitory effect is produced by preventing entry into or progression through the S phase
by inhibition of CDK2, CDK4 and/or CDKS, especially CDK2 and entry into or progression
through M phase by inhibition of CDK1. Apoptotic effects may also be envisaged through
down-regulation of RNA polymerase II activity by inhibition of CDK1, CDK7, CDK8 and in

particular, CDK9. Such a compound of the invention is expected to possess a wide range of
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The follow ng Exanple provides details of the
production of Cyclin E/CDK2 in SF21 cells (in TC100 +
wayBB864ICS) + 0.2% Pl uronic) having dual i nfRCI/GBR006/002801
MOT 3 for each virus of Cyclin E & CDK2. 5 SF21 cells
grown in a roller bottle cutfdre to 2.33 x 106
cells/m were used to inoculate 10 x 500 m roller
anti{sancel propattied a9 CKsIEGe bedn isiphicated iremeny t@nmbohtines cancers such
re .incuybated on a.roll at 28C. After 3 days
as ‘e?%e“i’fﬁ ?E{eﬁét (e oo F%C?%Jo%}ﬂm el PEasRte hiaddse pa@%mraaﬁqovanan

canc@r. tl‘HuE |1tQ§ ei&dfé@ thad a BRpbubo hé-@rﬁ@ 66 lévg{ g\%ss%s(s%ﬁt@cgnc? activity

vi abl e) . cultures were then infect
agamtrthrzse QanCEt}? &tis anaddibionExpected theha vompeunddfehespresesie mvention will

TN N TSR RN TN —

as cfitinBmad aftByScdd iR kiSsubs PRStas ity 1%' IQF?EB{; gﬂog%altéa%rfde}%ngeas. In

culture was harvested. The total
partigalay such Q@IH@OQH@?S)thQLmE&ltmI drs éxpec(eﬁgé/mMMaiﬂvel)tagéﬂmely the growth

of Plﬁgllﬁlé’z %) ﬁ@oé%%h@%{ggglq% og g;ganﬁnrpe tﬁ%gtgl s?%rci)srt]ate lungs and
skmélktl)]sz@% peatiairyagh cdi 6@1&&‘%9 thd A Erd iR, 604 gl’)‘e[ iél%&&li"ﬁ%élﬁna&faptable

and Cyclin E Sf21 cells were resus
salt ey ipfvésio l(y@mima‘b}q gstep thegedf, arg @xrpdckdgiGo 2nhibitrkie dFwih dﬂIhMe primary

and %aﬁlpr ﬁﬁf %ﬁ}%?pa urs yalcp]&g%\ﬂ?ﬁssg%étgg] é\ﬁ{h]t é}lggggeasg%a} h‘l t?lose tumours which
are s@glﬁﬁ&anﬂz Ak peiidnt N ODER ifsE et ?fov@th hd Whesd, '1&1&1&@ fdr example,

Dounce eni ser. After centrifugation,
certaipy pnqtas afithe welon) raeRschrostats, lan@onbe &Fl@’skdnl 4/ 100

AT RN N FE AT .

agaifst bt Baﬁbrcgﬂf@ﬂh@rﬂﬁlsédséﬂhnl awid¥ $arfze tblffoﬁ%‘f dI¥k4¥dStates including
protease 1 nhibitors) over 20 colum vol unes.

leukagsuias. fthrentolideatynent écffqﬁyntw@m disardetsopsargisisgrhbumhtoid arthritis,

Kap%@ g’%ﬁg’l ogglag%a In;elbcrun and E ant Ihgc?,})%:tkgs glignt & (g;{heroscleros1s
artertte $¢sgImeeis! MtEHHAGES disehid)] dm%nﬁfchﬁgﬂ-lrﬁlﬁﬁu@%ﬁ 453 di’s%ases and
constructed. CDK2 ( EMBL AcceSS| on No. X62071) may be

culgrsdizpapesgusitinesting) \quse@ygqquwamprbr QICI in E (see EVBL

Al e

agg Al oAk PR IelTh B g ot o
formiNtn (DAY 2/pRdiBdeecutidaly bedepiadld saBidd G e ﬁZﬂro@ys&@e ester thereof, as

Bi ol ogi cal Eval uation sections of which are hereby

definedisroipheaers domeae f sregiragienty t hough t he
phg{ EF\R@'J?F %p%@tj oﬁﬁ@ﬁ@%ﬁt | SnQE id %%VIC e g&‘sgsoﬁ a 58W8?'érfd of the

for structur
formabt (1)4 ok yt ppmmsmup yceptpratior of vivh ﬁy&ﬂt@[y'mﬂ)l@ ebth) theRYf, as

deﬁqeﬁélef%&gg Srtg Ei,]gt eeg)éa? b ?usrg oggrr]xfe?i?cta{n?:htl f%? ls,lseolrl’l tgg greoilulct?on of acell
cycle inhibitory effect.

In one aspect of the invention, where a cell cycle inhibitory effect is referred to this
refers to inhibition of CDKI. In a further aspect of the invention, this refers to inhibition of
CDK2. In a further aspect of the invention, this refers to inhibition of CDKA4. In a further
aspect of the invention, this refers to inhibition of CDKS5. In a further aspect of the invention,
this refers to inhibition of CDKG6. In a further aspect of the invention, this refers to inhibition
of CDKY. In a further aspect of the invention, this refers to inhibition of CDKS. In a further
aspect of the invention, this refers to inhibition of CDK9,
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WO 2007/ 015064 PCT/ GB2006/ 002801 -36 Wien tested in
the above in-vitro assay the CDK2 inhibitory activity
wo@booEeetopd e 14 was neasured as | C50 = 3nM | nP@I/G82006/002801
activity The in vivo activit{{%of t he compounds of the
present invention may be asseSsed by 5 standard
t echni ques, for exanple by neasuring inhibition of
cellih a qurther hspenidofabs ewsntivm thengtiopoxidet tilye uderdf iaka:iotn'pomcbcﬁf the
cI ro e_nmeasur b staining.cells wt
formg #Ibg%agéﬁﬁ%eglcaélgﬁssep@?% alf g 3 wathy ivsehlsps@f thereof, as
deﬁlﬁqu{e?&H@eefI&Eqn Eﬁbexﬁglﬁﬁ’ &ul?'oyg%@%aﬁﬁhk ﬁﬁtu's‘%ﬂl tgé pRIMBHn of an
pr ot . e.
antl%lRptcﬂﬁa@molseﬁmns of the NCI preclinical antitunour 10
dr I gcovery screen. Pri Prac col 10:1-12).
Thira 91& PRSP ﬁ@mars%%ﬁq er&rl%P’iS’Wg;M]éedu%fOf afaEparichef the
i r
L e g L T R thereof, as
defipiddteesinbefomredn themagnufiectine lolf e nodicamvntifoh uedlinfag b dettineof a CDK2
. f.0r \I%@F-?, SK-UT-1B and SK-UT-1. The cells may be
mhﬂﬁ?qr% &% o attach overnight, then inhibitor conpounds

ad t
Conedpte it ASRORSANLERH BT B JRN TMgaun o

formadsdy,ed aqmagmaceutma\]/lalau&ptabﬂe :{aﬁl drsn bied ayéroticable@steOdlketedf, as

R S AR ot 56 B e e
t o1@a FirhRk aﬁ%@ﬁﬁﬂﬁé ﬁ‘lt\/bﬁ'[anBele:@p@o(/}’c{eM)the L%eq}f%gﬁﬁ&éﬁﬁof the

i ncubat ed at 4C for hour, the supernatant r
formauted(D), loe amhameummllmsctwthbilmsaﬂtap ineive thyddltseble @stgt thgreof, as
0.4%.SRB in 1% acetic_acid
deﬁféeg@beae"?%ﬁ%orﬁdn %%”a%‘ere@?ém@é%eg% @RBS%%vgaﬁre%t%%fd
leukadifliatod By RIS @ alBehR s bP caiter GERE bea@Cluflo, dIIsh, PR h,
eu(bourﬁld ?Iorﬁ%r otelan may gg gol ulb?fql sedaf&n 18rr61\5IhTr| S ml—WSt%mac
liverakidneh gkentate.dadds paneresse sulae, skooon dverper at ur e. The

d th f
T oG DY oo R Sk B el
compHd F tREMrmhRATP b R%rda@éﬁtkhﬂ@ hcc@ptabRNGR 1L f}?‘@lﬂf&’ﬂ%drolysable

versus absor bance. e concentration of conpound
estery therge e ds d&rfenedmerambefowemsh@ ylamafatieteow a thedicobemiforage in the

L L T R N —

arthrTiig) Kepbsi'k 6adoma) M@&aﬁ%bnﬁoém%ﬂsch%m& R&pHr&VRIREd Qheroma,
when tested in the SRB assay should bein the range 1

athesprglerpsis, akariaBesmoess, muhﬁgmnmna disgasehercutzspd chrapic infemmation,
boné (ﬂgeears]éé ad c[h%r als el tﬁlre 1nal %‘eA%QaﬂrQF & 1Io|n.Cal

In a further aspect of the invention there is provided a method of producing a cell
cycle inhibitory effect, in a warm-blooded animal in need of such treatment, which comprises
administering to said animal an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined herein
before.

In a further aspect of the invention there is provided a method of producing an
anti-cell-proliferation effect, in a warm-blooded animal in need of such treatment, which
comprises administering to said animal an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined herein

before.
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conposi tion which conprises a pyrimdine derivative of
the formula (1), or a pharmaceutically acceptable
W@ 2000/003064 n vi vo hydrol ysabl e ester thereof, arRCT6eBRV6M02801

herei nbefore in association with a
pharnaceuticalIy-acceptablé4ﬂ1uent or carrier. WO
2007/ 015064 PCT/ GB2006/ 002801 -37 The conposition may
beln mfuathtoaspecoif tletiheerftion tirals mdwided g treghadof, préducing a CDK?2

. . eXa e.as a tablet or.capsule or, parenter al. .

i R oGP AR s ocrko! S B ERa jich comprises

adminf¥drBEUS Shl Ahimal R eHBMARGMRNt 6f a ESHMRINADY f@$nida (X) or a
steril’e solution, suspension or erulsion, for topica

pharmdeduticsliy atcepiablasalanr o vitonterirolysable estentiredfdpas dadmed herein
bfadrn'nistration as a suppository. 5 In general the
Cl0%®hove conpositions may be prepared in a conventiona

naﬁﬁﬁﬁnﬂéf&%eqﬁﬁWM§ﬁ&&ﬂﬁﬁhh&%%%@b@ﬁ%&aiﬂ&mbd%mﬁﬁ%ﬁﬂgcﬁimnina
formula (1) will normally be adm nistered to a

warnpdkandbd evided!in zeeid d kuckt treatroenitt which eomiptikdsradiigistesing b said

. 5-500Q i.n er square neter . pbod ea of the aninal,
sninil 1 e o G RTRATGILF 9 EO RO HGRELIS (e LHIEm ST e pyceptable
salt GMiRYIBGS dfblFRABIARRY tetdf] - Rfihechdrvp Hiesg. 10 A unit
dose formsuch as a tablet or capsule wll usually

c oht afurthef aapeetrditipd imvdntRB0herg ioprovisled aveethorhelddiating leukaemia or

Preferably a daily d in the range of 1-5 Lkg is .
tymnfg| et 0 aer ahe iR BB GO FeohERalut fgsokidney.
prost@, bRAdsle paReial GO Bk iR oS! intd R@hedlootBeamiAial inGidkdbf such

route of admnistration, and the severity of the

treatiniehty edéchoesimmyises edmisisteringdo salil ngimel vh effogitverammuntiobaemmpound
nmay., be det erm ned,.by, t he practi.tioner. i.S ea
of ol ol P SR E seh oG g et Wreot, o

defiRgPREdin Béfotdle present invention there is provided a

conpound of the formula (1), or aggharn&ceuticaLly
ac bepfubiceaspstttofdhe inventiongheipds ploysigd laeneibede! wenéing gancer,

as ..def.i ned ei nbefor.e for use i.n net had of. . .
foreFoliP Ry St AR E A Sy iRt S afe 5O ReRisy Keppsis
sarc1ay,ab@bing ofnh adcuted i d CRrRR ReHhr siRfHi 8L dthefonid) @thefRSRMsis, arterial

i nvention, or a 20 pharmaceutically acceptable salt or

restengsie,j apgpimynng djssatsh ecacesraad chipaicinflamaiations hanedispases epd ocular
e Lahy bitors {anti-cel ] o} ] f [
cisefkF b BBL Pyl o AP ope R R P Lot i SRR R such retmens.
whidhdoiniprised ydnpihpLinkite Said AGiael dh BEEtivieREnct@IPOAESBpdind of formula
the present invention are expected to be wuseful in
(D) or pehpimagewrisally eceptableasslior ép vine &y dialy sabla gpter bgesof, as defined
Hﬁgi ed alone or in part by CDK enzynes, i.e. the
hmeconé%%hds may be used to produce a CDK inhibitory

ef {108 further aspebt sfahartvkaddetenis pRivided atgatmadeusest bomposition
treatnent. Thus the conpounds of the present inventjon )
whighy eopngisesa peppmdiad the foamulad(l), phe Phrslarguically ascepible salt or in

I T e —
diluanbr cqpriet.i ferati ve and

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined herein before and a pharmaceutically-acceptable
diluent or carrier for use as a medicament.

In a further aspect of the invention there is provided a pharmaceutical composition

which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in
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potentially apoptotic effect nediated al one or in part
by the inhibition of CDKs. Particularly, an
w0 ndv7ioidoer y effect is produced by preventing ePCT/¢GBR0VH/002801
or progression through the S phase 30 by inhibition of
CDK2, CDK4 and/or CDK®6, espéﬂi'ally CDK2 and entry into
or progression through M phase by inhibition of CDKL.
vivo Bpdiptyeible estéif thetest, amyiefadegitelrdn beforesagledphanmacegtically-acceptable
.. down-regul ati gn of RNA pol ynerase Il activiiy by
diluenf,pi GHIESTRT Be etherrogigiien ofpyeall Sxde it oLy Pffeq}i ar,
ity LRG| {89 phamfrPaRLED iti
e, S OBl EUE00 b BURRRA st
whicRCOMPBERBGE G804 of thidSoamila (k) aorcephapnaqeatitdlBsacasptalidiksalt or in
. have been inplicafed i ny .c n human cancers. such
vivo E&me%{% A8 hRgob @éé@@r}eﬁmﬁa bebromd o BrmRce e hagiteptable

dilue:ﬁg O8¢Ati& foP h&ggﬁea}glgaﬁwoﬂ%? aft gﬁti-(&gﬁ‘- E(ﬂfferaﬁ@ﬁ‘ Efkct, .Th us

i S expecte a compound of the invention wll
poksefsthanidpectartler inaeitionithere isagravidsd atpheseaceadivakbecsnposition
Jdt is in additio pected that a conpound of the )
whichcaBBHESS HeRHAUBA ohilie ionya M eais @@Em%?wcagfa%%ma@e salt or in

Vivo Pﬁ%ﬁrs%le %&EM@%E%S dEHARNREn g@fo.%@m%@ﬁm%%ﬁéﬁly;Qcceptable

rs such as carcinomas and sarconas In tissu
diluesiti ohcaasiert floeuded ivelie prioitdeten, of prdd3K Atiwhibitady péactr eas. | n
particular such conpounds of the invention are, ..

o Hot TEEHET PP R AP FRERgA BETS i PIOHEIC A G mASG YiSgH popmpgpition
hicBM RS i LHRH f XEMBLALy ddd6ptable salt or i
Mol oﬁ), ﬁ%gg%?&%lriggttﬂaete, lﬁég’s“’rain alrlglki n. More Eptable salt or in
vivo hadiolysablarcktyr thachf,as dphuridereh befoee aml@phdrmaceutically-acceptable

g har nacggﬁtai cally acce&tﬁabl e 10 salt or in vivo
iUy SRy ST Booaitlt red] PRI C385% expected to inhi bit
t e, 9RO a Qb et JTIREInREMIBR! there 3 Bhob RleH R mRRI Al composition
tunmours whi ch are associated wth CDKs, especially
whidhhhosrisesnmenspornil ofi thedfoemslaghi 61 T plmringcaldipelidactptable salt or in

Vivo gggz?gb{sggle tehtglif {hﬁ?eh%}%% Eﬁﬁ{l]%i Y éifel E)gfog(ia 'Q ks gf.aﬂr}glgggdtically-acceptable
diludt OBt At fok USDin tH&r¥AnRRT A KiRemid or l?mEHBiﬁhﬁilig%élﬂ&é‘st &ancer of
that a conpound of the present invention wll "possess

the taeast, Wingy colos, mgtaim stongchdiverdidingys plostaty, hlaidder, pirsecas.egilva, skin
~in a wde range of other disease states including
0T OY8Yrkaemi as, fibroproliferative and differentiative

di 505 A8flRr afpRer dfasd SwehtBURBleqs Proidelal fhlafimacei@RQ Sbmposition
_sarcomm, haemangi oma, acute and chroni ¢ nephropat hi es,
whicht desrnsises a eerhpeuwnd eif dreoformyla (B per phdrmaesitiealds aeseptable salt or in

. autoi ne di seases ute and.chronic infl L
vivo SRR S Bt HERGE %5 RSB pERLC R n pPipARERich Rl uggeptabte
diluddft Ok tdrieAtdr A8 indfe frbitteACHIalERfibi@ptdlifsadedaflt diffbrehfifive
invention there is provided a conpound of the fornula

disoydeys, penriagispthgnmaioediailoiisl Kapest & paretiha heemangipmppoyteand chronic

e IO SE  eEB B BOEL P BLES v and
chrohfRVi@NhhBRtibRHoRe Ufke e HhdodhdrRscdss vith Rti6SANREN Prodiferation.
the formula (1), or a pharmaceuti cal I%/ accept abl e
@

salln a gurthen aspegioottihel iyeniserbthereds pewvideddhevde ofgscompound of the
formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
defined hereinbefore, in the production of a cell cycle inhibitory effect.
In a further aspect of the invention there is provided the use of a compound of the
formula (), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as

defined hereinbefore, in the production of an anti-cell-proliferation effect.
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25 defined hereinbefore in the manufacture of a
medi canent for use in the production of a cell «cycle
w0 ndv7ioidoer y effect. In one aspect of the i nvene@DGB2006/002801

where a cell cycle inhibit.ﬁg effect is referred to
this refers to inhibition In a further
aspect of the invention, this refers to inhibition of
CDH2a fulrthemasbeiettolfi dte msmroh th)efre ﬁmo'wdvé titeiwza pf & bd)l&pound of the
refers to inhibition of In a further 30 asp

formgfa @her p RhparaceHically a%cep@bler%ﬁt% i ¥iko BTkl CeE ereof= as

ry t s refers to
e LS p Bt Rhn g ST e, [
i nltenfurihes asipbd:t?ot tlef iavantion therh Ilsbplbfvrded thaf us€bKd coﬁnpmald of the
further aspect of the invention, this refers
formulgil}y of p ghargracestieslly perentaplersalioF i wap bdrofpallp gste thereof, as

et SRS ERus B BEIBER BT " 30" n’a fur ther aspect

of Iit dvénrihey esptétai theniavention therovd pledidetd eheuse ofh campound of the
cg{ﬁound of the  fornula ﬂi’gl ), . or a pharmaceuti cal I%
formytadd) 0np Pharggceutisally aceep lerﬁfar%wwa@ hgdrgbisable esfer Bgreot, as
deﬁlﬁﬁélegegﬁrpgﬁcfrg ]glgﬁlreﬁfseg&?gn? Bﬁ 1e'upae,lngu Ctp B’H;gglﬂ)?& Hlﬁﬁgl%fnci%s or cancer of the
breagtniuhg c@ldn, protir f sesraidho ivert kl@lﬁéy, p505|tdte,aalzidd1let, paticresspeditva, skin or
of the invention there is provi ded the use of a
OVa‘?ﬁonpound of the formula (1), or a pharmaceutically

aCA%P&r? %0 %?ﬁlttheqr%dtl?e\bif% iy é&%ﬁ%@ ai Fo?zﬁ&rd tﬁ@gsree(gf,

ed herein oreint ure of

compaohdcd henforthola (Dser a pharhﬁcqmtmaﬂllbc ddcoptable salt 6Dm2vzvo hydrolysable
i phi bitory. effect urther aspect of_the

esteryigrap Ao fEh mﬁéﬁl@rff%bifﬁevm&%ﬁ%eeﬁ%@ cahock, fpplifaatre and
dlffetrélflanfl@dl,g&rdgﬂé Vﬁ’s El'a%jls rREurat PR RES u[t%ﬁb%eo 1&)‘1\'&9 Bﬁé}f?ért%loma

or 1n vi rolysa [e ester t
acuteledd clednih abphmpmhles athemomiatinaoseleacdis raﬁenzﬁl rastenos1s autoimmune

medi canent for us in the treatnent o ncer. In. \
disegsgs,PRYE a éﬁléreplcafl PR@AHOR &9DF GISeTRRP ?%1 ﬁ%?éamﬁwsﬂnal

Vessé{speopifera@mﬁorrpound of the formula (1), or a
pharmaceutically acceptable salt or in vivo

hy Breyeytemhieds omeenteriver B, syathesiddlyi inlabitioarod iessentiarSephase

th f f di f in
e Frafies Shen e UBCR B dbraRes p b SPOwR PSR Ggrppl cels of
the B Em Rkidity IRy 8B Shecitit! Plarnad @R al doRelUNhibHiQIBADK?2 or 4 will
l'iver, kidney, prostate, bladder, pancreas, vulva,

preveitiprogressearainio, thacelb extile g namal fedfswvfech cand limat thé taxkaity of cycle-

specl g gy S HRL ot (25 igliscSRERFUCLi may
resuRfin fHR préveatiby 8f RliyRadh&mal§ ta@iocfa'fh@ir\@@ﬁ the8Sagi@fs ned
herein before in the manufacture of a nedi canent for

usé hfnﬁfqrh & 2birthepagpreimt the inyentinarthereiippropidgt iafcemppimdeof formula

ORI O LT T —
for RO BOA b@ll pRRRioPasdmes, atheroma,

Therefore in a further aspect of the invention there is provided a compound of formula
(I) as defined above or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof
for use in preventing hair loss arising from the treatment of malignant conditions with
pharmaceutical agents.

Examples of pharmaceutical agents for treating malignant conditions that are known

to cause hair loss include alkylating agents such as ifosfamide and cyclophosphamide;



10

15

20

25

30

at heroscl erosis, arterial restenosis, autoi mmune
di seases, acute and chronic inflammtion, bone
wale®easwss and ocul ar di seases with retinal vesB&l/GB2006/002801
proliferation. In a further aspect of the invention
there is provided a nmethod o83 producing a cell 25
cycle inhibitory effect, in a warm bl ooded aninmal in
antimﬁ&loblmés ssioke bis me&ﬁtrﬁmé,,S fMdrobiracih,genicitebine agdhtytsibirie] vigea
0 said anlnal an effective amunt of a, conpound of
alkalptsﬂrsmﬁ anglpguessugh agsyiperistideinkadstng ‘éeé@meamneleélap% tgyanes such
asp cﬁ a\!('eivaﬁq r%%tg é’lsﬁﬁhﬁoﬁgfa% fnlﬂﬁ; tt%gg suchas fjr Ité)t@%‘iixhanﬁrt&%d?ecan
ore er as ec 0 e |nven
cytogmkm/amibd)tlas smﬂﬂus dloﬂérubrcﬁd deumgubsitin3fhitoxantrone, actinomycin-D and

antl-cell-prollferatlon effect, in a warm bl ooded
mitog}yicip png ﬂthﬁ’@éé}c p#s elpRsideranddieBAein. whi ch conpri ses
ad r :
. o?‘rﬂp{t)ﬁl,?zﬁd& &gg §1ﬁt]1}}§ %\%PS}EH R co% oglglzrlrg? %dr%{ﬁ(l:ag(;i}f ;/6?5 pﬂgrn‘?aceutlcally
acceptabRphibl & wWed hydrolysibly ester thMébD s ael sdnesikeredtihaswofation with
as defined herein before, WO 2007/015064
a onpemPeps Yoy eyys harmasguiicel agents {hibis lﬁétﬁ’é‘if’t thg,porppeund of formula

0 SRS 30N 50 SR N OB YE P o

formmized) oy rﬁa}Cidntlhfsaafrd‘fBllS}t nonAklisedmic aigans, Sersexaafhia tbbﬁ:tﬂ&[dmilgwtratlon.
o;rﬁéﬂieg) ani mal _an effective anount of a conpound of

i r¢ {1y anppddgionghicatise el e dnvenijon dhapisprededp meghod of
prevlgﬁ{gg Jitesg 1B¥sdJLﬂin>é%&Qh erft $&nelol ?1{0?9 ah@ﬁanq e dieshsGlie N

I n a~further aspect I nvention there
phar'mac@rcmu] agedtsalm’mwdebmﬁ)déd adal) guaiﬁa’s(lﬁfm, whilclﬂ:omprlses

war m bl ooded ani mal in_need of such treatnent, which
admpgiigrinestesaidfmimal sapéaffeﬁfqu ot e?a spmpeyndof fampa (B 2

pllarﬁﬁgé{ﬂfcaﬁ’y a&egﬂ{{/&%ﬂ dr 9 wg?ﬁfﬁ%%ls&ﬂlé eﬁér tiereof.

rmaceuti c accept a I'n Vvivo
hy&r al y&iatidrel Estuee of therimahtioashdefis predideed nanathdibdfpreventing hair
O0.ln a further aspect of thelnéentlontherels

loss dpidng tieaimantier pRgOIgRoteBalignant qoadiiaaivi @haﬂwﬁbw ggents, in a

warfB1bERARGINET, QEh GRGE rwﬁ’i@h (:5‘1% RER %ﬁ?mmktgﬁﬂg ‘g)cs% Jpﬁumal an
rectum stonach, [iver, e oprostate.

effecpazn crreast oﬁmtcmpoua& iofi fmmutw(d), V1 alphalanamamtmatiy taomb@dable salt or in
of .such _treatnent, ich conp

n nee
vivo 3&9{%8&@8@?&% thegpod i SmupiHaRS QR A B e RTARGIR R gFatign with an

effe GRERUH: oioafaldC Sah@ufibdl a@Entd Phar maceutically
acceptabl e salt or in vivo hydrol ysabl e ester thereof,

as Abcadingted fingree aspebedigheinventien tharctik provmﬁ@qthauhaceutical

the.i nvention ther.e r ovi.ded t hod of treatin .
compeRiiat 10F 3 BSBRGH e LRSI A1 far perenpreat Pﬁ@aﬁgna%t conditions
w1thcﬂlﬁﬁﬁﬁﬁﬁﬁ@al Rt RBich coflpEitR QinthoRhll BF Frintia (RReR!

sarconma, haefangi oma, acute and chroni c nephropat hi es
pharatahelrt@aﬂy amep’@bmlt@r osvigg hpdrobsalde ester thereof, and said
pharmaceutical agent, in association with a pharmaceutically acceptable diluent or carrier.

According to a further aspect of the present invention there is provided a kit

comprising a compound of formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, and a pharmaceutical agent for treating malignant conditions that
is known to cause hair loss.

According to a further aspect of the present invention there is provided a kit

comprising:



10

15

20

25

30

restenosi s, autoi mnune di seases, acute and chronic
i nfl ammati on, bone di seases and ocul ar 20 di seases
wowRh/or®s4 nal vessel proliferation, in a warmbptDCHe@6/002801
animal in need of such treatnent, which conprises
administering to said ani ned44ém effective ampunt of a
conpound of formula (1) or a pharnaceutically
a) a enngpindif orgalld (Iproriarphuinvaebiycht] laysabibée @diteenin Vivehgdfolysable
as defined herein before. In a further aspect of the
ester; theiept iod lfsh 8pi dpsags fiit.ded a phar maceut i cal
i 14 - whi i . t . .
1) GRERARE kA bectrrob B i ST B BB Bpusg i foss n
a sedond umit\dosdpydoh;yemdbl e ester thereof, as defined herein
bef ore and a pharnaceutically-acceptable diluent or
¢) cugipgrapeans foreopiginingsaig dpdand srcopddosage E&MfiSon there s
or avi . b . i
D Btbetyto B ERRH Gt SREA SLATe LD PR3 Bhmoonnd
of thadeepila ) corsgptiaraiiceutical 3Gicueptablayalt & iy Sakbl 18 dady@ble ester thereof,
. .thereqf, as defined herein before and.a .
in thg mﬂn#ﬁaet;w% pEamegicamerifon b drevgntionpt hayy logs,dyring trqagpent of
: : ' : her aspect of the
Hth%%gg??%%&ﬁﬁgggBﬁgh%?%ng%%ﬁg&bharnaceutica
c ofposidingan a fulthaaspanpf ihs @sesantdavgaion dhavé istgrevitled aubmbination
(1), .or. a pharmaceutically acceptable salt or in i
treatiigiop f1SGIBAV PP CELDD _@75@ e2mpising e adminisatipngtpa ghieefive amount
’ . -
o o (ol P B e e s Pelefar e

hydrob@abla estiethpreof] wptiowailyabgaharelith € phdrmaceticbliyt arcgptable diluent or
effe further aspect of the invention there.is

t., In
carrigy, T SH AP I B RY LR 1BRISIALPE WHeliyeamount of
a ph%n%gﬁ%FQge% er I?f%a{n%nw% ﬁls.ﬁé,%a“ﬁ Se/(gjnrd?)tll&ﬁq% Pg&%%l&@deld)énimal, such

acceptabl e’ salt or in ysa ester
asmiaher eof , as defined herein before and a

phar maceyti cal | y-acceptagble diluent or carrier fo .
1 QSHSHRPOF QRRAAS QDS FO e B Shsraeptie phproBhylactic

treatfich®6f a pdric@arf LIRSl feRRRAisebe \tvﬂﬁné'cgééﬁﬂﬁy! BV ak R WEpdrdling on the
provi ded a pharneceutical conposition ich conprises

hostaregwdpthamehite bf sdmeinistration and the seeritnopthanilimese being dkdtyd. A unit

o SR S b P S B B e
phanhpegsttigtdry nasa8nicaRke her%glb_gfolré’ﬁﬁ% bebpFlRdds %%o%ﬁcherapy or

use in the production of a CDK2 inhibitory ‘effect.
maydnyalve, e addipretata efmpdvediof therinyentionhereeoringorp other d@ttaaces and/or

o RS FRTRE B Dt DS BuRRRY Mac
or sépatdte SministraMbiy 6f the Al MEARIBIBALRS of (heHROfmentIn the field of
efined herein before and a

medisiahprrpteartit talorpalgyesiseadbes a eimbjpationorf differenigiormpef treatment to

use,. in.the.treat t of cancer. 15 In a furth ect ..
nea 38 i Gl BBt Rep 8 3R Sbnab ol Raateie) SERER bonjoin
treatBAmP BS4dditivh to the cell cycle inhibitory treatment defined hereinbefore may be:

surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories
of therapeutic agent:

(i) other cell cycle inhibitory agents that work by the same or different mechanisms from
those defined hereinbefore;

(i)  cytostatic agents such as antioestrogens (for example tamoxifen,toremifene,

raloxifene, droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase
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whi ch conprises a conpound of the fornula (1), or a
phar maceutically acceptable salt or in vivo
whyarolipsabl e ester thereof, as defined herei nPOEGBR@®6/002801
and a pharnaceutically- acceptable di luent or carrier
for use in the treatnment of-4%ukaeni a or |ynphoid
mal i gnanci es or cancer of the breast, |ung, colon,
inhisiges (for exshpl@atastrdzols letrdeb@Neytazdle, Cméméﬁaneb a’iﬁi@ﬁfgestogens
pancr eas, vulva skin 20 or ovary. In a further

antlaépg%@ps Ger eREn Is\fhatamidsy nilptamide; glcglpg\ymé@cpygroterone acetate), LHRH

agoﬂ?{l?% E@ﬁﬁ% ?ﬁ% (f§r°{£8&§ O%Qﬁgwangéégtaﬂﬁgﬁlﬁdg)e znhgtg‘t:otqggftlé&gsterone
So.-digy droRudtike (?dr\éQal’ﬁlf!l@rfﬁia}z’téﬁ@é)earﬁﬁfrﬁﬁmbﬂﬂ @ge@l@sf (for&kample

defined herein before and a
met%ﬁamn@@tml@bltmhae swpirestabandiinhibétars afrureldnase glasianogen activator
el FaPubiiSa 0G50 B PG 1 RS LRSIt e o

exalﬂ;?]lé @[dtélétsdenl@cp SRIWtE fRbir AN Rep NSRRI Bact RGUEILInAMkors include
roni ¢ nephropathi es, atheroma, atherosclerosis,

gr Ovﬁhtf@q’tq)raﬂntlb @%@W@ facion ispenienratidpdien derosing Kinese imhibitors and
sermgﬂfn% 1é1§ klnats%l E@?J‘Oﬁs f done di seases and ocul ar

Ressel proliferation. In a

(iii) f uattiebliRsARGlanhedplatit AMBOhh® Borhbﬁﬁt@oris&h&é@ﬁl heleRdtihgedical
use of a conpound of the formula (I

).
oncqlegit geheastantiaietapolites ot axAneple antifolstesi hke\maﬁbotrexate
ﬂuo%?ﬁ%l %ﬁ?sq & £ ﬁhc?{oHEa%ﬁ r@gfne afid ade%g)sfgxg g{é@?guest?ytosme arabinoside);
antltllﬁbubaﬁtﬂﬁ()ho@f(fo@@kamlble aﬁthﬁaﬂyblﬁlﬁs like [@egérubicir, h@unm dycm epirubicin

i nvention there is provided the use of a conpoun
and t%@blqlmrﬁm@qu)c dgetinpnpican. miteamy @a); Platiasedsriypiives (for example

c1spl(5§1ﬁk1 Cne Jﬁn 'éﬂ%él?ﬁlx%% %Fdh gxgr’?iglg t{n&%‘iﬁf? s'tara melphalan,

chlomﬁbmﬁﬁlbdsumhah Idyero@hd)@halﬁfcfeﬁﬁ‘bsfaﬂi@e?ﬁl&%é&&&%ﬁﬁnotepa) antimitotic
PCT/ GB2006/ 002801 -42 In_ a further aspect of the

agenth(feneiagiple neswalkalogls dike gingristiee anddagtidalikaigpeluteosre);
topog%ﬁer%srg ﬁtl\f}?r\él Eﬁ)ﬁ e>9fm01fle Q@g{) %ﬂéﬂpgi% lél%g g@%gﬁﬁé‘gﬁcﬁtempomde
amsateineN@doteedrdi Al&ft&)frdmg to thliB dshect mf dalatvénion dicra 13@K‘Zided a

inhibjtory effect. In a furthcﬁr aspect of th

e

pharmageiicabprodpe rcennpglsnag a\ﬂoa@eu% of the dorgula (1} anshdingd heyeinbefore

and i) Ft‘ddléoﬁa‘? AR !tlfhl&h‘)s Q@ﬁﬂ%q%%lhlﬁ@&leyf ARt %Bﬁﬁﬁh ®reatment of
salt or I1n vivo 3 ysa e ester t ereo? as

canagdef i ned hereinbefore, in the treatnent of cancer. In a

1S40 BRI By e @r}algevu?ﬁér%xq%.?ﬂléeh?rsecén&o‘fé Fofrmula ) and

i AR TR G RERBI 8 byl MR i oy
developmdfr& ahd etahalmdﬂsatnfn dfenlkienirg io wivloyteg Ispstdnsrﬁjrltlgﬁmmhiaﬁsn of the
er of t 0 breast, |un col o rectum
ctfegls ghEBIPHor Ve ]1&@@9Vltypand§lf°5% £y $mASHCN Fefiy dags, rabbits
mon‘l(E@fsV fats S MicQr as | ﬁf]fythe £G0AY it RO 'ﬂg: :?phBHE 5%15%& feature
e use of a

the i nventio ere is provide
In the above other pharmaceutlcal composition, process, method, use and medicament

manufacture features, the alternative and preferred embodiments of the compounds of the
invention described herein also apply.
Examples

The invention will now be illustrated by the following non limiting examples in

which, unless stated otherwise:
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conmpound of the formula (1), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester

wao b@reofos4 as defined herein before in the treapCEoB2@H/002801
cancer, fibroproliferative and 15 differentiative
di sorders, psoriasis, rheuma#tid arthritis, Kaposi's
sarconma, haemangi oma, acute and chronic

(i) e natoRa bhd @Sen Alder@RelsalsHEC R Spéafies Were @hirREI0aAL at room or
restenosi s, autoi mune diseases, acute and chronic

ambjenf feameratisnthabisns adpepergbse aribe tage af 18282Gises wi th
(ii) 51%%1{19 Qtl)lutl%%z&eere d? ﬁes}lésr )}y(ﬁrgﬁs %E{;nee\éleurfﬁ ';u ate el lvg%({rgt?orpl of solvent

I'n i on o ssén

was Sa@i&d%ﬁt ¥iing Hidthgtdvagoraet uivddr r@RicsdipRRsage G024000 Pascals;
initiation may al so be useful in protecting nornal

4.5- %@m@%wlthtwﬂb%weﬁt@fmqf@w%ﬁ@ﬁ of cycle-specific
(iit) Bﬁ%ﬁﬂ%g@%&ﬂgclﬁ%asr’lg?%%ﬁ ‘?‘hnr{)lan{ZSﬁ ph%%ﬁ sgfcgl gl nlgi ayer dl olnatography
(TLCIvas cartied butconilicd doplatdshe toxicity of cycle-

speci fic pharmaceutical agents which act _in S phase,
(iv) @ge&erﬁh thegowse eenrtiongas followeddy Tl and teaptipn tiaes are given for

on of hair loss nornmally associated with these

ﬂhm§588$8$w25 Therefore in a further aspect of the
(v) fina¥ erdducis hhd estdfdcsorp pestbdl aak]ear Guppetid Eseiant® (WMMIRY spédtga and/or

as defjned above or a pharmaceutically acceptable salt
masgppecialdais hydr ol ysabl e ester thereof for use as a

t .

() M B AR RO onlD R EHORS, ool HARE R P B e obtaed

by dilégentipidcess|develspleit pegarationsevat repeptedifmoruhateddllwas required;
acceptable salt or . in vivo hydrol ysahl e ester thereof
(viDguharispivers SIVIR datraciy émthedgromal deliagalies foranaigr finghasiipgrotons, given

in pgujf L gﬁﬁ{gﬂ IF{ZHI%P%Q?, t&&%‘tl‘é}lﬁﬁﬁ age%?g]gi {?Mts'ta‘flﬁgrd

armacedti cal reatin
deten’aineg aadA0 Mﬁm‘hsﬂnmd&dmto dimethyhevphoxide @}NIS@ -dhAks solvent unless
| oss.ipclude al kyl ati ng agents such as ifosfam de and
0ﬂ“%V@FG%ﬁ %ﬂanide WD 2007/ 015064 PCT/ GB2006/ 002801

(Vu%?ﬁen@i%l' s'%ﬂb%ﬁq{a'vé %nsl}éﬁ%l A& g%ghg)lt UrfrtS3h symbols are used;

l'uoroaracil, gentita cytara |ne vinca
(ix) adlkentoatits andivanal ogues: vl @bv)wenes; st i ne,

vi nbal stine, vindesine, vinorelb X taxan
(9 T PP A Sk AU T G AEslTon FRrseY 8bALFREEn VaTRin K hedical
ioniSHA (@) 1&15&1@1!1&1&%& @ QQpésﬁféoﬁrQS@ RyvherEMHRLRAIi6nization was effected

antibiotics suc doxor ubi'ci n, daunor ubi ci n,
by efdctror ampaad Kiel). @sﬁatmmfvpmbandlﬁlm(ﬂSanabmymsmy QESIP) values for m/z

ore QR GHIT Ty FoSRERRIERE bl s pretgpiidancd ynless

othePWis@ sRIRA IRGRAL Gl ldted RELAPtADI € salt or in vivo
hydr ol ysabl e ester 't hereof, may be administered in

(xi) asb@fwatsd othevwnsh compaumels opntaining anfasymenesiaily substituted carbon
his instance the conmpound

mm%ﬁSWB TY% ﬁ§§m%§$§a ni stered by systenmic or non
(xii SWBd8 AsnthBALS- def@ et @4 béihk ¥ndI DLz AT RAY Ak cBbed in a previous

example the amounts used are the millimolar ratio equivalents to those used in the previous
example; and
(xvi) the following abbreviations have been used:

THF tetrahydrofuran;

DMF N, N-dimethylformamide;

EtOAc ethyl acetate;
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10 forrmula (1) my may adm ni stered by non-system c
means, for exanple topical adm nistration. Therefore

w0 pooa1sedi ti onal feature of the invention, the€EGB2006/002801
provided a nethod of preventing hair |oss during
treatment for one or nore me#ignant conditions with
phar maceuti cal agents, in a warm bl ooded ani mal, such
asMe] whi ch conpreilmesl; adm nistering to said ani mal
an effective anount of conmpound of formula (1), or a
15%%far maceut i cal Vlﬁgééﬁﬁable salt or in vivo
hygg(ghysabl e esteghﬁ reof In an additional feature
of e i nvention ere is provided a nethod of

pr &t i ng hair Hodbrouethage;t reat ment for one or nore

mal | nt conditi ns wi.th pharmaceutical agents, in a

mhﬁ@&ooded ani }met@dé P]%\%“%n whi ch conpri ses

ad ring to anount of a

co%%ﬁ%g?of for nulﬁgtcgb‘?ﬁ&g?éngg&to %@ggﬂ{gall

acBéNngbl e salt or in 20 bisdiphyihogsidhbel, eSbmaphthyl;

th of in simul tane S,.sequential or separate

adithi stration wi fFIEHAMECE ect i ve amount of said

phapraceuti cal aggm&knégggﬁgégga&gwgcﬁprther aspect of

the invention there’is provi a pharmaceutica

cohipdi ti on for uékbimopireslehryi-NgV, N&M-tétmt]@rlumnnm

fromthe treat rrenb of. mal bgr@gt.conditi ons wth

phar maceut i cal fredlugrqp fpri ses a conpound of

fopmka (1), or aA@6dﬁg@5§aggﬁ lafhd;y acceptable salt

or in vivo hydrol ysabl e ester theredf, and said
ph®MERMA i cal agdiW-dimethpderoenzds dimethytfacetal;

ph eutically acceptable dljue or carr
mng to a fu?l&i‘éﬁ §§B@@F gpt Ch“émﬁ?tégl@ﬁii’y’l nvent| on
thMI‘LQ‘S provi dedp@dking &ng&h&m%ﬁ) 6%}9%1
I"é salt or

formula (1), or a phar rraceutl cally acce
i nRPHPE.C hydr ol ysmeﬁe@ha@rhlngManemkﬂqtad chromatography; and

h eutical agent .fo r A I tions
PRaERBSEY | s knownpdBRtsb e Ry bR e e
xvu)fwliérb eh saspeebluain ik e REERSMs ﬂn@é’ﬁ?s%‘ ‘%h é)!@:ﬁﬁl%e’ extraction

provided a kit conprising: W 2007/015064
cartrpigy/fopmrsomtioo 28 basic cappainds, l@om@lwpwpwi‘ene trhegontajring a

vl BB TREULAC Bl BFSEP AT AP o BB e

manﬁﬁ&ﬂﬁkerb InsErugiak BEed fEdth Ilﬁé&ﬁﬁorfa@ BotbefelddRboloBiek M}ﬁﬁéd
conditions that is known to cause hair loss; in

Dyffgene Breiness Parks blsagrods MHdGlamergan.dyKcOR827REr neans for
containing said first and second dosage formns.
According to another feature of the invention there is

Exafplvvi ded the use of a conpound of the fornula (1), or

a pharnmaceuti cal | y acceptable salt or in vivo
5-Fl Ly pylermeihwl | B-gjglazol-5-y1)-N-[4-(morpholin-4-

ylcarbonyl)phenyllpyrimidin-2-amine

5-Fluoro-4-(3-isopropyl-2-methyl-3 H-imidazol-4-y1)-pyrimidin-2-ylamine (Method 2,
0.20g, 0.85 mmol), palladium acetate (8 mg, 0.034 mmol), Xantphos (30 mg, 0.051 mmol),
caesium carbonate (0.42 g, 1.3 mmol) and (4-iodo-phenyl)-morpholin-4-yl-methanone
(Method 16a in WO 05/044814; 290 mg, 0.90 mmol) were added to dioxane (7 ml) under an
inert atmosphere and heated at reflux for 6 hours. Purification on silica using 0-10 % MeOH
in DCM as eluent gave the title compound as a yellow solid. Further purification was

achieved using RPHPLC to give a colourless foam (292 mg, 81%). NMR (400.132 MHz):



in the manufacture of a nedi canment for the prevention
of hair loss during treatnent of nalignant conditions
wowrah/opteed maceut i cal agents. 10 Accordi ng to aP¢TGBR@®E/002801
aspect of the present invention there is provided a
conbi nation treatnent for t#&-prevention of hair |oss
conprising the admnistration of an effective anount
9.78(s, B 8m9ddndH 7. 78KHe, 2Idy, dlBa 736 (m,BH)as5.43 (septet, 1H), 3.64 - 3.56 (m,

phar maceut i l.y_acceptable salt or in vivo

’J’H)iwggf1 g?ﬁgiﬁ é%gﬁ&t ﬁ]g}vgo 5,(do%f'?5(?i“fél4f2§' together with a
phar maceutically acceptable diluent or carrier, with
t he sinul taneous, sequential or separate

Exaathtesi2-415 ati on of an effective anount of 15 a
ph ceutjcal agent for treatnent of | i gnant )
condietPIINg GompRRRds Ve Brseared by i progerie Ohkxample 1 aging the

appRpRLRGAHRAYVRalli8IsSi ze of the dose required for the
ppt%araoeuti C_or oroohyl actic treatnent of a particul ar

Exce| Copipaluinfier at i on MRse wi || necessarily RQenpmari asn
debendina on the st _treated the route of

2 adfbrilewrpdt(lon and #0483 MEzY. 58 (st hH).i8. Ihed#5Bei fdethod 4 and

treated, unit .20 SEe e,. for . .exanpl e,
1- LOGPIEY & ',meﬁl?yéf er @i g“w égllﬁgilﬁggr% (én(ﬁ)saglgg. THMethod 2
CDK1 FribiiddbR5 Y1 ast | v7.8y (dathmed7 kerepnbef ore |may be

applied as a sole therapy or may involve, in addition

t o| &3swipdund4of t he(sepiote hH).cR06 oheo Gn, 2BY.e qt her

t d/ t pent s i qi nt [treat ment
mg BB ReBRLEPLY [ 4905 ond AT ERs L dequent a
or | s@pamydlphed@dr ni st 2.38L on2qh, bhg 1.7l viidal

cofrponents of the tfeatnment. In the field of |25

medPranidimrdoinggy i t| $13). Addrtdi 6By actice to usg a

comRTatTonof—dir nt—+ f—regtnent—to-—treat
3 ea:ﬁ'ﬁglé(frf)é‘l'g'vvi th c (%@Q;BQ WM$%§I’ T]ghcgoi%gy B | Method 9 and
ot hio oneslylS) Ofd, $H fvsmﬁu, OHN7 44 (sedtiyrent in | Method 2
addi tFﬁgy{Jo the}ﬂcel | cycl e inhibi ?ory {Sreamnt ethod
def il Hetni¢pzobprybelNor 7~ﬁ)é9d,déi), 7.$ufdqdH), 5.4@di otlher apy or

caf OBPE® of *thor FoBOEE dihobta 3808 ot ndr cel |

cyt(iorphblibit ory agenss - BhAatmonk 1yl t hedsane or
different nmechani sns from those defined herei nbefore;

(i { yleaspongphenrllagepd). Suvd(sadDar2ldesthobéhy (f or
ex apgiﬁ%ﬁﬁg%mgn, t O@eg%ﬂ ene, ral oxifene,
X1 ne)

dro ene, i'odoxyff progestogens (for exanpl e

4 megedlicab-RCBRbLRY), | @00.T8L A8Ie2)WORROTHY B4 | 456 | Method 5 and
PCI/ GB2006/ 002801 |45 inhibitors (for exanplie

anpdtlfozol e, | et razplde ! HkdrEz@) &H).ekbhigs i Hhe)), Method 2

. ’ . |
1 LBPAIbARTE Lo S BRSPS o erfone
ac ey btebonyljpRehy pgonisspist, 2HY, 3261 amenimt sHY,f or} exanpl e
goserelin acetate, rolide), inhibitors of

|
t eptddtiwpeiyl-2sa- di h?l;iE@ oP&duey 3B 254, 8anplle
i PARKE 1 #ednia ot - | 51485599 RISEY S 4§ 05 253! e

5-yDpyrimidin-2- 2H), 2.20 (s, 3H), 1.46 (d, 6H)

amine
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1.53 (d, 6H) WD 2007/015064 PCT/ GB2006/ 002801 -84 Ex
Conmpound NVR nfz SM 127 [4-[[5-Fl uoro-4-(2- (400.132
wOorw7/0CGDEL3) 8.30 (d, 496 Method 2 and PCT/GB2006/002801
rnethyl - 3-propan-2-yl- 1H),_ g 60 (d, 2H), 7.58 (s,
1H) I\/bthod 103 3H-!mdazol 4- 7.39 (d, 2H), 753}1Q(S’
Ex (f C%‘H}’““n‘;{/l]arr; 'n'c;j MI] [4- 3.38 - 3.29 (fm/aH)[SM
133 JGR)-5 00 (M g Ig%gn'bpagl%w T "@,?’0‘6;%Method 14
yl ]Meﬂlblhlﬁlﬁﬁ@yrﬂoil&( 'I-ﬁt gk (4 24p), ’(4{@@1 b 'VHZ CDC1B)nd Method
8.[3 448 Met hog di azepan-1-yl')-[4-[[#- 1H)
7. 65-13/1%46 B4 2H) 7474.(421H) 438 (MeltI‘Hoél§5 «, " 610985
2- n- - 7 , S, , P.
(o, PERPRRERR 31D, 536 fler dFhs S -36& it
3. |@8H-8mitdzolyd-) pyr i IFi(gh, DHR-3. 5(8”n3 25!12111 ﬁ{ﬁ@ 39 49 (m
2H), 2.83 .. yl]am no] phenyl %
2. wé)pzrlgﬂ g 7H) , | 3akdae 1 )0&591(993H0rﬂ481+|)1291. 87-1.77
o
ETY&@WO@*@”&%&% e (Mﬁ)% é%@(@on%lb 166 Mef hod
2 (aamdne di azepan- 1- yI1)84 4.9 &n, 3}5) 1.5% (@36-1% 57/ (m 3H),
7141 738 N nrl 1(A fluoro-4-(2-net m_ 2H).,
1347 | 18-[{5Chiprg-4-8- 57 | (42t38MHar GP&Hs) 3. 4|)5| (SSH- 144)4,2H) Method 5 in
n, .
> |t Eb Bty 33081 81 A0 e B i3 g b (i 005107546
2. |GH-Imdzdl- 1 H), 3Hylj§gr(sn@]]{ph;eg6/dséﬁf@tt IpH; B7-1. 791 and Method
(m .2H)., .1.53 (d, 6H), anone 1. BH) W
2(0PPyEEER-2PCT/ GB2838/-Gorsm. 2H)855Ex 306r(pnund NVR 18z
SMyljamino]phenyl]- 2H), 2.59 (s, 3H), 2.48 - 2.38 (m,
[(3R)-3- 3H), 2.24 - 2.00 (m, 1H), 1.85 -
methylaminopyrrolidi | 1.76 (m, 1H), 1.48 (d, 6H)
n-1-ylJmethanone

Example 135
5-Fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-y1)-N-{ 4-[(4-methylpiperazin-1-

yDcarbonyl]phenyl} pyrimidin-2-amine hydrochloride

5-Fluoro-4-(3 -isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-2-ylamine (Method 2,
64 mg, 0.272 mmol), 1-(4-bromobenzoyl)-4-methylpiperazine (Example 59 of WO
03/004472; 92 mg, 0.325 mmol), BINAP (51 mg, 0.082 mmol) and sodium tert-butoxide (31

mg, 0.323 mmol) were mixed in 1,4-dioxane (2.0 ml). The mixture was flushed with argon for

5 mins, then Pd(OAc), (9.1 mg, 0.045 mmol) was added followed by another purge with

argon. The reaction mixture was heated in a sealed tube at 110 °C for 30 mins in a microwave

reactor. The solvent was evaporated in vacuo and the residue was partitioned between DCM

and diluted NaHCOjs (aq.). The aqueous phase was extracted with DCM and the combined
organic phases were dried (Na;SOy), filtered and evaporated. The crude of the free base was
purified using preparative HPLC, then dissolved in DCM and the HCl-adduct of the product
was precipitated from the solution by addition of 0.1M HCl in ether (2 equiv. HCI). The

solvent was evaporated and the residue was dissolved in water and freeze dried to give the
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130 [4-[[5-Chloro-4-(2- (400.132 Mz, CDC13) 8.45 (s,

454 Method 5 in nethyl-3-propan-2-yl- 1H), 7.61 (d,
WQ@Rko7/o706# - 7.52 (m W05/ 07546 3H i m dazol - BET/8B006/002801

7.38 (s, 1H), 4.96 (septet, , 1 and Met hod

yl) pyri m di n- 2- 3.89 - 3.62 m 2H), 3.56 - 3.19 (m

ttle PSR THS TP 60N od 3 s G MR GB.OR8. 53 2 0, 166 770 (4, J=2.0
Hz, 1Y md3a(ﬂ1 JHWH&OiHP'V 41; (Z6J48r8 SI% F@%), 3 6% 1@,61@14 29-3.83 (m,

nmet hanone 1 [(1S,4S
2H), @g@lé;s gm34H), 3, 3243369 vt Pid)Y 225gBH), 2. 79 (s, 3H), 1.52 (d, J=6.8 Hz, 6H);

lo[2.2.1]he 1H), 7.64-7.49 (m 5H), 7.17 (s,
Ms@é?ﬁ‘&;)% ot-5-yl]-[4-[[5-fluoro- 1H), 5.56 (septet.
4.94-4.40 4-(2-methyl-3-propan- (m 1H),
387357(|n 2H), 3.43- 2-yl-3Himdazol-4- 3.03 (m

_&13259,1_3262 (s, 3H), 191 yl)pyrimdin-2- 1.68 (m 2H),
h t

whsperazin-1-

vl)cah&hﬂﬂgh&w@ vrmﬁ@&@hm&eﬁfvﬁ%ﬂb%dw 1H | 7 61-7.59 (m
3 . (.54 gc, Met hod 108 3H 1 m dazol -4- 2H), 7.29 (s,

-Flwred-(@ seqrey!- 21m;thyy8ﬁpyndamﬂ4wl)2pyrﬁniﬂﬂn 2-ylantide (Method 2,

49.8 ('1‘1%0?8% E‘r}ﬁlo a)-(ﬁl—%ﬂ%rf-{-gqethc%(@%%@ §19]4 thyizngpgazmez(l\éqhod 11,45

| -
mg, @ n%%&@oi) %a&%ﬁn}l cArBbibd @%?%Wr%?hangﬂgvé?g 51{}.4/2@(1 d‘h E%dr% 1,4

dloxaz@dwldw@%ﬂne m@x&fu@we@ﬁumg 80th arg@60ES rﬁosrpeﬁompcumayg ®.3 mg,

0. Ol%(}éﬂﬁ&i 4)(1 3%1%%35 é? @@4 AOR; Iweiq_ﬂadea ’glg)e @H(tmg pﬁas flushed with

argory, tieh l{edteggirﬁi ,se@ékﬂtulﬂ@b’fgWC JVeilm%lllt] ThésdiVdi (A3 1mé%dG5 vacuo and
the rqug{qeyzya?sgal@p((y%an DLcl_ll\);ﬂand |wa|s[}ed @1’[5 diltse ptaHtCOj (ad)., TH. @Panic layer

was %leggN_a%_b@,r@ﬂge?écP l‘tndd' evaf)gi]ate%!_q“he cruge of the free bgse was'_gurlﬁed using

preparative HPLC, then dissolved in DCM and the HCl-adduct of the product was

precipitated from the solution by addition of 0.1M HCI in ether (2 equiv. HCI). The solvent
was evaporated and the residue was dissolved in water and freeze dried to give the title
compound (60 mg, 53%) as a solid. NMR: 11.38 (br s, 1H), 10.06 (s, 1H), 8.85 (d, J=2.0 Hz,
1H), 8.12 (d, J=1.8 Hz, 1H), 7.49 (dd, J=8.3, 1.8 Hz, 1H), 7.39 (s, 1H), 7.20 (d, J=8.3 Hz,
1H), 5.30-5.15 (m, 1H), 4.58 (d, /=13.3 Hz, 1H), 3.81 (s, 3H), 3.57-3.13 (m, 6H), 3.13-2.87
(m, 2H), 2.82 (s, 3H), 2.79 (br s, 3H), 1.51 (d, J=7.0 Hz, 6H); m/z (ESI) 468.

Examples 137-138

The following compounds were prepared by the procedure of Example 136 using the

appropriate starting materials.
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el b Shifee”

atleds. sﬂtﬁ seThyle w2, ?ﬂ@m '
en
82 (5% SHhe. Bt GabidY, 118

I@@ﬁgfg? Hz°$ y addition o

sol vent wa
resi due was di ssolved in

apdragbledidand t he

e Arlahl 'l'r\ ﬂl

ke the WD 2007/ 0150684

oA 2

and t
Ut ed

d with
Na2S0
ee bas
ssol v
Was

f 0.1

S
Wwat er

[ pur ge
Ld in pMethod 13

G, 0H), 301 NMidNF=1.83 §zM [y, onve

Blethod 2 and

he

DCM

4) ,
ed
M

and

PraWéTR@w@éMd%e@ﬁhﬂm%& 16 é14ohPdund (43 ny,

a solid. NWR (D20) 8.54 (d,
7.63 (d,
5.39-5.26 (m 1H),

J=

xamblk,l?, H) ,

2.0 Hz, 1H),

J=2.0 Hz, 1H), 7.
J=8.8 Hz, 2H), 7.48
4.29-3.83 (m
m 2 2.95 (
1)-]&1?4[(4-

3 32-3.09
zgl-

36%)

79 (d,
=8. 6

(d, J
2H),

as

S, 3Ijl),

cafb%?wl] 3- ( methvlsulfonvl)phenyl]pvrlmldln-2 -amine hydrochloride

Anhydrous 1,4-dioxane (2 ml) was added to 5-fluoro-4-(3-isopropyl-2-methyl-3 H-

imidazol-4-yl)-pyrimidin-2-ylamine (Method

2, 52 mg, 0.22 mmol), 1-[4-bromo-2-

(methylsulfonyl)benzoyl]-4-methylpiperazine (Bruce, R.B., et al. J. Med. Chem. 1968, 3,

1031-1034; 71.0 mg, 0.197 mmol) and sodium tert-butoxide (30.9 mg, 0.32 mmol). The

mixture was purged with argon and Pd(OAc), (2 mg, 0.009 mmol) and Pd(#-BusP), (6.1 mg,

0.012 mmol) were added followed by another argon purge. The mixture was heated in a

sealed tube at 120°C. After stirring overnight Pd(#-BusP), (12.4 mg, 0.024 mmol) was added

and after another 24 hr the following reagents were added; CsCO; (107 mg, 0.33 mmol), X-
Phos (11.3 mg, 0.024 mmol) and Pdy(dba); (11.1 mg, 0.012 mmol). The resulting mixture was

heated in an oil bath for 90°C for 20 hours. The mixture was filtered through diatomaceous
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5 Exanpl e 136
5-Fl uoro-4-(1-isopropyl -2-nethyl -1H i m dazol -5-yl)-N{
W@200e0i08y - 4- [ 4- et hyl pi perazin 1 PCT/GB2006/002801
yl)car bonyl | phenyl | pyri m di nﬁ% am ne hydrochl ori de
5- FI uor o- 4- (3-i sopropyl - -3H i m dazol - 4-yl) - pyr
in-2-y thod 2, 10 49.8 0.212
earﬂ&ar(%‘”%ﬁlf% w&@tﬁé\%gﬁ%@ﬁ%whyswweww%wptér\%rn@rlec? (NazS0y),
, I
8 DOtobf ) vl FelEall 0 byt Sl
(MeGNéS% A&EA th MiaglNagraldlelhteO o XYoUreA mMeﬂN)sﬁbdpmﬂtml cjﬁ’h@l@r[ing
or5mn efore Pd2(dba)3 (9.3 0.010 mmo and
fractions ko ROQ if?togewﬁr artsiz t’emorﬁ%?m iy VWeTB%IEFéEiue Tie disodyed in DCM
[
o e oy s REGA EDTAteTR 5 1 ThAEPAR Gl pHAE i
neuttdlizeh@H @pwidh a0t (ad ¢ anditheipnoddCMvan ek tys@sddadthiDOM. The organic

oo 5 (R i ra S ol e g fesoved
Dcweaf%r F)g%wm aRH Y C}‘Féj% dg(%gﬁ@{egg t‘ﬁ Wfsgadalp&@ofm HCI

di sso I n"DCM an e pro
in etherg@i0piquat e The pmaflmﬂate wad aollieand by filtekdioni tinsedfwith DEMissolved

e Rl it S o
11 4?'!1'1% (Ino 19ﬂ)Vﬁ) 41h§ IH} |83902(193_§91”PPH” ( dﬁblﬁé%ﬁ d)}s.s Hz,

0 10. 06
1}1)}:122I G, 1—H) 7.92 (ld).[ &30H2 (i), 52915.82 Hip, 1&{) M)GA-47 48 an  tHl), 3.62-3.04

T A VR T S O

(s, 3H), 3.57-3.13 (m 6H), 3.13-2.87 (m 2H), 2.82

(s, 3H, 2.79 (br s, 3H), 1.51 (d, J=7.0 Hz, 6H);: mz
ME_LQ%S 25 Exanpl es 137-138 The fol | owi ng corrpounds
5. £ 1 ed _the Oroc 6

_ Ex Conpound NI\/Rn12 SM 137
D‘”eﬁggéﬁ?ﬁ?%?g&q%%mﬁ%s (br s, 1H), 10.31 (s,

1H),
#3A5propst Ronethy kaH-imdszhl iyl peramidm-R-ylantipe (Methed 14, 0.20g,

0.92 Ig&lholi ::%dOg zéi6 Ettgl" O‘b6§ mrpﬁvl} }%,ari}é‘lo(séé e Qﬁﬂ@%gﬁ,ﬁ%mhm carbonate

(0.45gf 1. 3 edrRofakdL5- cHE)&) @ (42néQh}h|Zplpéﬁﬁme 1- c%ﬁaoh?? b%nzélrﬁ)ﬂle (Method 13,
oyl )-4- isopro 2-met hyl - '5.30-5.17 (m
0.32(ggl 1.29-211801 wyese @pi;:)egmp diozanel (A mhjugdersl insrt amzosphﬂ)‘: and heated at 150

°Cin thec%mcrowavg B lgﬁgdr lgur%‘?caglol’l by ﬂas?h chromatography on silica using 0-10%

MeOH in DCM as eluent gave the desired compound as a yellow foam. Further purification
by the RPHPLC gave the desired compound as a colourless foam (204 mg, 50%). NMR
(400.132 MHz): 9.95 (s, 1H), 8.49 (d, 1H), 8.26 (s, 1H), 8.01 (d, 1H), 7.48 (d, 1H), 7.46 (s,
1H), 7.17 (d, 1H), 5.60 (septet, 1H), 3.70 - 3.58 (m, 2H), 3.32 - 3.22 (m, 2H), 2.51 (s, 3H),
2.42 -2.27 (m, 4H), 2.20 (s, 3H), 1.48 (d, 6H); m/z 445.

Examples 141-144

The following compounds were prepared by the procedure of Example 137 using the

appropriate starting materials.
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5-({4-[1-Isopropyl-2-
(methoxymethyl)-1H-
imidazol-5-yl]
pyrimidin-2-
yl}amino)-2-[(4-
methylpiperazin-1-
yDcarbonyl]

benzonitrile

(400.132 MHz, CDCL3) 8.45 (d,
1H), 8.21 (d, 1H), 7.78 (dd, 1H),
7.71 (s, 1H), 7.45 (s, 1H), 7.39 (d,
1H), 7.04 (d, 1H), 5.43 (septet, 1H),
4.66 (s, 2H), 3.90 - 3.80 (m, 2H),
3.43 - 3.36 (m, 5H), 2.57 - 2.49 (m,
2H), 2.46 - 2.38 (m, 2H), 2.33 (s,
3H), 1.60 (d, 6H)

475 Method 3 and

Method 13
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1H-imidazol-5-
yDpyrimidin-2-
yl]lamino}benzoyl)pip

eridin-3-ol
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WD 2007/ 015064 PCT 53006/ 002801 - 9. B Contpound [NMVR
m zvl)gmnnmu (1- | 5&6P ey FHHRA. 3G s0FD, iy (9. 70 (s,
1}1;, 50 gﬁsg% b pi | -] (d, 1H),
7. Ha‘PEPO E?BZOY{;(E‘Rg ?‘3, eyt :y‘f)-'l\é ?lﬂ’- g 7. 45 (s,
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Dimethylpiperazin-1- | (d, 1H), 7.76 (d, 2H), 7.44 (s, 1H),
ylJcarbonyl}phenyl)- | 7.33 (d, 2H), 7.09 (d, 1H), 5.72 -
4-(1-isopropyl-2- 5.62 (m, 1H), 3.49 - 3.33 (m, 4H),
methyl-1H-imidazol- | 2.49 (s, 3H), 2.08 - 2.04 (m, 1H),
5-yl)pyrimidin-2- 1.97 - 1.95 (m, 1H), 1.46 (d, 6H),
amine 1.19 - 1.05 (m, 6H)
153 | 4-(1-Isopropyl-2- (300.074 MHz) 9.63 (s, 1H), 8.41 [448 | Method 50
methyl-1H-imidazol- | (d, 1H), 7.73 (d, 2H), 7.42 (s, 1H),
5-y1)-N-{4-[(4- 7.32 (d, 2H), 7.07 (d, 1H), 5.73 -
methyl-1,4-diazepan- | 5.64 (m, 1H), 3.66 - 3.39 (m, 4H),
1- 2.68 (s, 3H), 2.64 - 2.56 (m, 1H),
yDcarbonyl]phenyl}p | 2.49 (s, 3H), 2.29 - 2.22 (m, 3H),
yrimidin-2-amine 1.86 - 1.71 (m, 2H), 1.45 (d, 6H)
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L @ian(ﬂﬁp lﬁﬁ?m Z?od&%ﬁé@impg’?‘}&@oég?%@%? 1 -93 Ex
DRRAL Z S @ 300. 074
PISG, U , MLl
I Sop:c:loyl g rrelt hzl 3f(f)gi 415531,,617) 73 (d, 2H), 1.43 (3, 1
155 | yirameniil2- 5. 6@9?%?92 M2 G256 105 | 579s. | isthod 50
a P 6 5 1H
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7. , m dazol - 2 (d, 2H), |7.07 (|d,
H"M)Cﬁbé’ﬂyl}phyhylbyr #2049, 3’HBQ 3(8m2 3Mm, 4.173 (brl s,
+)yifmﬂc'ﬁ%g)z-;unine 1H), 1.85 - 1.79 (m, 2H), 1.70 -
1.66 (m, 4H), 1.47 (d, 6H), 1.44 -
1.37 (m, 2H)
156 | 4-(1-Isopropyl-2- (399.902 MHz) 9.22 (s, 1H), 839 | 503 | Method 50
methyl-1H-imidazol- | (d, 1H), 7.72 (d, 2H), 7.37 (s, 1H),
5-y1)-N-(4-{[4-(4- 7.32 (d, 2H), 7.03 (d, 1H), 5.63 -
methylpiperazin-1- 5.57 (m, 1H), 4.09 - 4.03 (m, 2H),
yl)piperidin-1- 2.94 - 2.90 (m, 2H), 2.52 - 2.50 (m,
yl]carbonyl}phenyl)p | 4H), 2.49 (s, 3H), 2.46 - 2.42 (m,
yrimidin-2-amine 1H), 2.34 - 2.31 (m, 4H), 2.16 (s,
3H), 1.81 - 1.75 (m, 2H), 1.47 (d,
6H), 1.43 - 1.34 (m, 2H)




yl']am no}benzoyl)pip 3.90 (m 2H), 3.64 - 3.48 (m
2H), eridin-2-yl]nmethanol 2.98 - 2.84 (m IH), 2.49
W@ 20078H0p4 1. 74 - 1.50 (m 6H), 1.44 (d, 6H) 158CT/GB2006/002801
N-(4-{[(trans)-2,5- (300.074 M) 9.67 (s, IH), 8.43
476 Method 50 Di methyl pi petazin- | - (d, | H. 7.76
(d, 2H), 7.44 (s, 1 H), vl]lcarbonyl}phenyl)- 7 33 (d
Ex ZFQIomEmQﬁd(d I'H) | VR - 4- (1-isopropyl - 2- |82 (KM
11H) - 233 (Im_4H) L2 kg
157 (FN-BH(-(2: 08 - 2. (299002 Wiz) 9.2 51 VEBY Siddi dil A7~ | Method 50
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1145 (d, 6H) WO 20 7/ 015064 PCT/ GB2006/ 002801 -94 EXx
Ch eyt bR 21 z Hy 8231(s( &) [ 47 (4-9)opr ofy! -
(800.074 MHz) 9.74| (s, 1H), 8.43 393 Method |50
2{ ARyl -1 H (d, WH), 7.77 (d, 2H), 7.57 (d. 2H).
1581 A8z pl;12- 7. 43 ( 999@)21\21{2})9311!@ 1I=1) 8150 75 413 | Method 50
yI)pyrlmd|n2 5. S I-g m 2H),
%/I Ihaxldg:hmm?mklgyin) H),3R76 (d4 217, 7(4ﬁ(d1|251) 4.10 - |3.95
tidin ol 1 69 (s,
3;&)‘4' 1.46 (d, 6H) 23748 51{1)17;’0152%6@) %@(399. 90> NHz)
9. %%c&r%ongjﬁhenﬁ}a?’g 454 (ME'IHQ(B &0- 3. 89(rhy4¥H} H-li m daZol -
(d; "1H), 772 (d, 2H), H}) N-{4- [ (|4-
(7. :42(Ilexdoprgp3§;2-7. 03| 8al _13H)6 (ns‘%la 2 %)%F%ﬂh dijn-1- 5.57
m I -.3.9 yl pi peridin-1 3.11 -
3. 6‘&5‘{2}1‘1@%’%35‘?155 }'43?@0&% PLe
5-yl)pyrimidin-2-
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159 [ N-{4-[4- (400.132 MHz) 9.73 (s, 1H), 8.44 | 446 | Method 50
Cyclopropylpiperazin- | (d, 1H), 7.77 (d, 2H), 7.45 (s, 1H),
1- 735 (d, 2H), 7.11 (d, 1H), 5.74 -
yl)carbonyl]phenyl}- | 5.67 (m, 1H), 3.53 - 3.39 (m, 8H),
4-(1-isopropyl-2- 2.51 (s, 3H), 1.68 - 1.63 (m, 1H),
methyl-1H-imidazol- | 1.46 (d, 6H), 0.44 - 0.42 (m, 2H),
5-yDpyrimidin-2- 0.34 - 0.32 (m, 2H)
amine
160 | 4-(1-Isopropyl-2- (400.132 MHz) 9.72 (s, 1H), 8.44 [ 464 | Method 50
methyl-1H-imidazol- | (d, 1H), 7.76 (d, 2H), 7.45 (s, 1H),
5-y1)-N-(4-{[4-(2- 7.34 (d, 2H), 7.10 (d, 1H), 5.73 -
methoxyethyl)piperazi | 5.66 (m, 1H), 3.55 - 3.31 (m, 12H),
n-1- 3.23 (s, 3H), 2.44 (s, 3H), 1.46 (d,
yl]carbonyl}phenyl)p | 6H)
yrimidin-2-amine




yl') carbonyl ] phenyl }p 4H), 2.49 (s, 3H), 2.38 - 2.30
(m yrimdin-2-amne IH, 1.85 - 1.79 (m 2H), 1.70
wa:@6/o0(3op4 4H), 1.47 (d, 6H), 1.44 - 1.37 (m 2r)T/GEBB006/002801
4- (1-1sopropyl -2- (399.902 M) 9.22 (s, IH), 8.39 503
I\/bt hod 50 net hyI 1H i midazol- (d, 1H), 7.72 (d, 2H),
37 1,\ ||_|\ B— |\ N—(4 rr4 (4 132 (rl 2 203
Ex(d CQWPO“BdGS - rret rNMBperam n- | - 5.57 (m nyzH) | SM
165 PTGy 5 7 1 A0g %‘%’%ﬂj}(ﬁhgﬂ&fg)‘% 4403 2. hffethod 50
(2 S|, matty1- 1H 1ﬂﬁdazolz 4(?(d,( IBI)}_D7Y7V6 (@ ﬁl{ﬁ-ﬂbg@ 19, 1*>H) -13217-
(d| > gﬂﬂ ~(4 1{[4&92 1. 34 @, 28y 7. mdzoﬁwsomsom
PQT 64002801 M 157
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7.38 (s ] pi pgrazin-1 - p4 (d, |
1H yl]c@rmyl‘ppm}}dhw bdn@f))bﬁé(ml {’rH)S%ad(éH) 1), 3.54 -
3'4}7¥1 ? 1-isopropyl-2- 3.19 - 3.07|(m 4H),
>, [phiriln- (?“P ethyl 1H—irridazo| 2H), 2|57 - P.49
162 M N2 [(42. 47 (S 4900 PY MHD) LY 3~ 113 18602 $364 S+ | Method 52
6H) %%7 (d, 6H) gm ne 158 KL Ay f,%H- (399.302 M)
9. 3@y<(1@,promplpe®zne 4@31%f7r7@c{d5lﬁ) Dl%)(ddﬂﬂhl onor ph )|HI) n
(d,;1H), 7.76 (d, 2 s7 2];;) 4-- 7.3 (s, 1H),
7.10% (d. 1H), 5.63 H)% déﬁgoﬁdﬁ] ALy 1.5, 52 (Zrln
1H) y])cArt¥ayt]pke 9(n135424)338 dHJ, 2050 fMJI -
3. Dy)(r YJ "g 3|(s, 3H), fomf }n|-| )_dazol- 1] 47
(d, 5 @WTOS‘l‘{( Y pyri mi|dieR 2l. 63&flman) 145 (d, 6H),
isopropyl-2-methyl- 0.45 - 0.41 (m, 2H), 0.35 - 0.31 (m,
1H-imidazol-5- 2H)
yD)pyrimidin-2-amine
163 | N-(4-{[trans-2,5- 9.76 (s, 1H), 8.58 (d, 1H), 7.72 (d, | 494 | Method 52
Dimethylpiperazin-1- | 2H), 7.37 - 7.29 (m, 3H), 5.46 - (+
yl]carbonyl}phenyl)- | 5.38 (m, 1H), 4.06 (s, 1H), 3.48 - MeC
5-fluoro-4-(1- 3.39 (m, 2H), 3.28 - 3.25 (m, 1H), | N)
isopropyl-2-methyl- 2.88-2.95 (m, 1H), 2.51 (s, 3H),
1H-imidazol-5- 2.05 (s, 1H), 1.96 (s, 1H), 1.44 (d,
yDpyrimidin-2-amine | 6H), 1.18 - 1.14 (m, 3H), 1.10 -
1.06 (m, 3H)
164 | 5-Fluoro-4-(1- 9.74 (s, 1H), 8.57 (d, 1H), 7.69 (d, |521 | Method 52
isopropyl-2-methyl- 2H), 7.36 (d, 1H), 7.32 (d, 2H),
|H-imidazol-5-yl)-N- | 5.47 - 5.35 (m, 1H), 2.93 - 2.81 (m,
(4-4[4-(4- 2H), 2.52 (s, 3H), 2.47 - 2.38 (m,
methylpiperazin-1- 6H), 2.31 - 2.25 (m, 4H), 2.12 (s,
yDpiperidin-1- 3H), 1.79 - 1.71 (m, 2H), 1.44 (d,
yl]carbonyl}phenyl)p | 6H), 1.39 - 1.27 (m, 3H)
yrimidin-2-amine
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3H 2.44 (s, 3H), |1,46_(d, ] carbonyl } phenyl) p|6H)
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éx NVR rri 6%, | -2 (400)132
1 Z 2 ), 14298 C e :
MHz) 9. 72 ? 4 50% og g‘% &%t hyl|- 1
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5-y [4-(2-]1 7.34 (d, 2H), 7.10 (d, 1H), 14 -
py[ h%r nd‘%aﬁofs'S 67|(m 1H), g 53 ( 3. ?ﬁ)(m2 ]2H)(
yl TRidpesaglins | 2.62 - 2.49 (m 4H), 2.44 (s,
St[n&,w}iyrlzgarbgnyll}pjhenvl)o 1.69 - 1.61 (m_4H). 1.46
166 d| Nef-[(1yri m di n- 2 280 (g 1HE.B.58 (4 1H).4~.73 @D0.| U323 MiidMethod 52
9.B2.(s, 1H), 860 14 t hqd, 52
oy Dibr GRS ikl d 41y 2687 747 (@il oty |7. 38 (.
1H).4.1- 7.35 (d, 2H)545. 48701 AF {98 - %Dk&
yl ) car bonyl ] phenyl }} 3.52 - (3 3%19 (r? 50 (s,
3H yl)cdisbcﬁﬂylh]q»hm}d}-( 1+ 4H), 6@7—- 31216@n, (4HD 2.5Bis, 1.|45 (d,
6 i SO py l - 4 .41 (m 2H), 0.3% -
0. B1-fjueyo- QT(EH m dazoﬁfg 1. 4§I-4fl (’SH)
1sopropyl 2-methyl-
1H-imidazol-5-
y)pyrimidin-2-amine
167 | 5-Fluoro-4-(1- 9.73 (s, 1H), 8.57 (s, 1H), 7.68 (d, | 452 Method 52
isopropyl-2-methyl- 2H), 7.38 - 7.29 (m, 3H), 5.48 -
1H-imidazol-5-y1)-N- | 5.38 (m, 1H), 3.61 - 3.36 (m, 4H),
{4-[(4-methyl-1,4- 2.72 - 2.61 (m, 2H), 2.50 (s, 3H),
diazepan-1- 242 - 2.34 (m, 2H), 2.25 (s, 3H),
yhcarbonyl]phenyl}p | 1.85 - 1.69 (m, 2H), 1.43 (d, 6H)
yrimidin-2-amine
168 | [(2S)-1-(4-{[5-Fluoro- | 9.75 (s, 1H), 8.57 (d, 1H), 7.69 (d, | 439 Method 52
4-(1-isopropyl-2- 2H), 7.44 (d, 2H), 7.37 (d, 1H),
methyl-1H-imidazol- | 5.48 - 5.39 (m, 1H), 4.74 (s, 1H),
5-yDpyrimidin-2- 4.16 - 4.07 (m, 1H), 3.60 - 3.33 (m,
ylJamino}benzoyl)pyr | 4H), 2.52 (s, 3H), 1.96 - 1.83 (m,
rolidin-2-yl]methanol | 3H), 1.75 - 1.63 (m, 1H), 1.44 (d,
6H)




yl) pyri m din-2-am ne
1H),
woRwHIBpbpi perazin-1- 2H),

8. 58

(d, 1H),

7.72 (d, 494 Method 52

163 N-(4-{[trans-2,5- 9.76 (s,

7.37 - 7.29 (m 3H) PCHGBE006/002801

(+ vyl]carbonyl}phenyl)- 5. §§ (m 1H), 4.06 (s, 1H),
3.48 - MeC 5-fluoro-4-(1- 3739 (m 2H), 3.28 - 3.25
( 1H), N) isopropyl-2-nethyl- 2 88-2 08 (m 1H)
Ex 2.| ConigouiH) , 1H-| M\MRol - 5- 2.05 (s, 1H), 1| m&(s,SM
| 144 (d \\rimrln')nmnnRLI\ 11
169 ( mil-g#([5-Tluppo- e (1 8.7(1@, @) 8564551, 67 &l (453 9 Method 52
(g, d, | 3H),, 6 hod 52
i sé%érpééég;?’ll- -érﬁéi’%yl - “5%7,59 2‘86?‘3: %iﬁsl\@; 32 (d, 2H),
| HHiHxmidand]-55- y1 ) - NS. 3@ (ﬂnZ 1H)A. 35(3( ﬂTH) BH)B. 2 03 - 2.81
(mp  (4-{[4-(4- 2H), izl 38 (m
mEme/Bn Agzin- | B%M)n 2 )3314l %3%1“(%5)% C2.1p
(9, pi , 1.44
(d yl]aXH bg@i&@:‘”@ §n9%| % S5 %Zg”? 'Szfs’f@v (M 3H)
y 1| iefidth-D-y2naethanel \@1276071/ L3 60,6H)PCHS GRAID6/ 0p2801 | - 97
Ex Conpound NMR 2 SM—165-Nf4-(f4-12. 9 75 (gl
170 |4@R)dl-(4ekfS; 7. 70 | 0> @oBDMBSHAd B, 7:69 (d, [439 " [ Method 52
(D Y4 an yl 7.32| (d, 2H),
]F.P'Siéfgz“': ATSBABBHDY 2i8 s de%%ﬁ?” Gthen. 321 (m
yl|}xametgbyH) phenyl | 5.48H)5.32b2A H)s 4.73k8,,119), 44| - 2. 3D
(m. .5-fluoro-4-(14 ]:2 2.12 (s, 6H), 1.44 (d, 6H
| 9apGE9l-22- met hy!l | #1411 tERolH)53.60-3.33 (m,
yl)) 2-am 1 1 [(dg 1 0 (5, 1H
8. gg%?&m@h)% 7.73 g‘gl) ?%%ﬂ% 665 183
Di | ]actohdlibenzuyidipet i rsHaH) 757148 ((mlleH)44(21 37| (d, I'H),
-4- 5.48 - 5.37 (m 1H) 3.90 - 3.84 (m
y! )f@h@lﬁo%yﬂqnﬁ%m}l SHH) 3.27 - 3.21 (m 4H), 2.5p
171\ 3 4-(1-Isopropyl-2- [ 9.67 (s, 1H), 8.43 (d, 1H), 7.76 (d, | 448 Method 50
methyl-1H-imidazol- | 2H), 7.44 (s, 1H), 7.35 (d, 2H),
5-y1)-N-{4-[(4- 7.10 (d, 1H), 5.74 - 5.64 (m, 1H),
isopropylpiperazin-1- | 3.54 - 3.43 (m, 4H), 3.41 - 3.36 (m,
yl)carbonyl]phenyl}p | 1H), 2.51 (s, 3H), 2.47 - 2.43 (m,
yrimidin-2-amine 4H), 1.47 (d, 6H), 0.97 (d, 6H)
172 | N-(4-{[4- 9.66 (s, 1H), 8.43 (d, 1H), 7.75 (d, |448 | Method 50
(Dimethylamino)piper | 2H), 7.44 (s, 1H), 7.34 (d, 2H),
idin-1- 7.10 (d, 1H), 5.72 - 5.65 (m, 1H),
yl]carbonyl}phenyl)- | 3.40 - 3.32 (m, 2H), 3.00 - 2.83 (m,
4-(1-isopropyl-2- 2H), 2.50 (s, 3H), 2.39 - 2.33 (m,
methyl-1H-imidazol- | 1H), 2.19 (s, 6H), 1.79 - 1.73 (m,
5-yl)pyrimidin-2- 2H), 1.46 (d, 6H), 1.38 - 1.28 (m,
amine 2H)
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15

5-fluoro-4-(1- 3H), 1.45 (d, 6H) isopropyl-2-nmethyl 1

H i m dazol -5- yl)pyrimdin-2-amne 167 5-Fluoro-4-(1-
w@203/0(®¢4 1 H), 8.57 (s, 1H), 7.68 (d, 452 MetPOOGB2006/002801

i sopropyl -2-nethyl - 2H), 7. - 7.29 (m 3H), 5.48 -

1H i m dazol -5-yl)-N 5.38 (n"1H), 3.61 - 3.36 (m

4H) ., {4-[(4-nethyl-1.4- 2. 72 - 2. 61 (m 2H) 2 5

Ex 3HCompbuadepan-|- PNAPR- 2.34 (m 2H) 2 25 (n8/z 3H)SM

U

173y (3Rl -2ati ne 1526 (23048 ¢41(d, [\sb;? B |07

Phprfadfesiyndt) S0 B AR ERT | 1y

1
4
met Bvinidaddiism dazo 715(481H) 5739 s(am(nﬂ,ll-!)), 4.74 (35, 1
HY, 5-yl)pyrimdip-2 i 3.60
{ 3Bpymmidig2} ami no ?QQnﬁo%ﬂ (}TBQH)A‘FI? Qzéim( s, 3H),

| B Bl L, 7
[

\/ \Qar hnn\1I1nhnn\/I Ly 1 85 160 (m 423 (¢
é\/Iethod 50

CT$1632 304/ 002801 3&8(@(19@@%@3%9@1 M 169

1-(4-{[5-Fl uoro-4 Sl- 9.71 (s IH% 56 (s, 1H),

167 (d, 453 Methoy 188 (m. $Hpriopy 7|€ﬁ§thlgl}=- oH), 7. 37

7.30 (in, 3H), 5?%8(% dazol 5- 5.39 (fin, 1H),
- vyl

4473 (s, 1H), 3.63 mdin-2- 3.46 (ijn, 2H)|
1743. gisna@@%% (1-n, 2Hp.69 (yll]}@nwo}(@ar}mwmsmdp PA®B -| Method 50
2. , 2.52 % erid net hana|
é' mpronyl@smeﬁhml- 6H§2 )7 i(s(ci aH)ei> ﬁsme( 2R)} 1- (4-{[5-
. 8.57|d, 9 thod 52
Fl u@-} gmﬁla% H)Sl'sopro; O(é:gﬂ) $@4 5%7 (’E’EI)% 3$ (d,
1Dy pgrifdiAyd-- 11- 1 45)9484 90 (5n319{)(m341+4)23 (4n h (s, 1L
H)|,, 1 m dazol-5- 4i16 - 4.0 g Hi 3.33 (m
v )planiing JdenzopDpary 15D, 3566 ¢ 3.554m) 2H 39%3 B3 (m
rolidin-3-ol 3.44 (m, 1H), 2.51 (s, 3H), 1.98 -
1.88 (m, 1H), 1.85 - 1.77 (m, 1H),
1.48 (4, 6H)

Example 175
N-(4-{[4-(Aminomethy])piperidin-1-yl]carbonyl} phenyl)-4-(1-isopropyl-2-methyl-1H-

imidazol-5-yDpyrimidin-2-amine

To a stirred suspension of 4-{[4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-
yl]amino } benzoic acid sodium salt (Method 50; 240 mg) in DMF (8 ml) was added HBTU
(257 mg). The mixture was stirred at ambient temperature for 20 minutes, then (tert-
butoxycarbonyl-4-aminomethyl)piperidine (81 mg) was added. The mixture was stirred at
room temp for 18 hours, then diluted with EtOAc (80 ml), washed with 2N NaOH (80 ml)
then the aqueous layer was extracted with further EtOAc (80 ml). Organics were concentrated
in vacuo, then the residue was purified by reverse phase preparative HPLC. Fractions
containing product were poured onto a 10g SCX-2 column, washed with MeOH, then eluted
with methanolic ammonia. Evaporation of the basic eluent afforded a white solid. The solid
was dissolved in MeOH (1 ml) then a solution of hydrogen chloride in dioxane (4M, 4 ml)
was added. The solution was stirred at ambient temperature for 3 hours, then concentrated in

vacuo. The resulting solid was dissolved in MeOH and loaded onto a 10 g SCX-2 column.




yl ] am no} benzoyl )pyr 3H), 1.75 - 1.63 (in, 1H), 1.44
(d, rolidin-2-yl] nethanol 6H) 171 4-(1-1sopropyl-2-
W@207/0(¢4 114), 8.43 (d 1H), 7.76 (d, 448 MetPOOGBR006/002801

nmet hyl - 1H i m dazol - , 1. 60 , 1H), 7.35 (d, 2H),
5-yl)-N-{4-[(4- 710(d Hi 574-564(m 1H)
i sopropyl pi perazin-1- 3.54 - (in -

The eplagn was wa;ﬁ dewitly Mg H gﬁz@@qt?cbwﬂhunetlzangmc e@mogH) Evgacxratlon of

the bmg gwt(aﬁoéd%@q [Z“t ﬂF 01%5&%1%1"5? A\blm sbii 7(%91(%%4}& f@vl% (399.902

MHz} 84% (6 dLH)488,1I\(/&t1|HJ)d7 59 d (mmﬂhxﬂ GBH)DU)BFIJ éﬁﬁfH)ZT'lDS (d- 146 5.65 -
. 58§m511é)5 3080 - 3 l%m 4I§/)| ?@Srt?o%y@q @ﬁ%n%»% 2%14’@1, 2;&, 230 (smm) 1.72
2 2- 2 2.50
16%@ 3@ 3%9 C 6%@ l(zm L f]T %\ﬂfﬁgmﬁ?% dazol - H) H) , 2.(i9

(s, 6H), 179-173(m 5-yl) pyrimdin-2- 2H), 1.46

(d, 6H), 1.38 - 1.28 (m amne 2H WD 2007/ 015064
_fedsﬁ.&@ux /002801 -99 Ex Conmpound NMR mfz SM 173

3

( ’Fﬂe y%ﬁyé?%éogn@&nd$¥g%rég%%ﬁrédz@ thte ﬁ)lﬁ(f}:%détgbof IE.}E%Ble 1ng.1smg the

appré‘[iﬂ)a,te stading saterddt)., 1 H-i midazol-5- 7.10 (d, 1 H), 5.72

5. 67 (m 1 k) yilopuripidin.2. 400 . 400 (in

Ex lkllgﬂlflp@wl’}ﬁ“ 4, 23 (rnNMiiq ] am no} ben’z’oxlﬂ) pyr 1I1—m1/z 3. 6S1:’I-

e NETOR Ts 1 o8 IRy 585 & T ol O
g 8hg878 G R(1AER 18088 8 1, 8 oo
ZFDyl]cﬁrbBDyl(}gherﬁ/H} 7 3065(s( B, 71, (d,1HH), _ﬁn6_6a_zo| 5- 7. d@ert-
o, 305 4 s oY BT B iy
1H)metﬁy16ﬁ{ Amiia2d- (3. A3 4833 H), 3.17 - 3.13 (m, ylamino)

5-yD)pyrimidin-2- 1H), 2.79 (br s, 2H), 2.49 (s, 3H), pyrrolidine
amine 2.03-1.95 (m, 1H), 1.66 - 1.59 (m,
1H), 1.47 (d, 6H)

177 | N-(4-{[(3S)-3- (399.902 MHz) 9.24 (s, 1H), 8.40 | 406 Method 50
Aminopyrrolidin-1- (d, 1H), 7.73 (d, 2H), 7.46 (d, 2H), and (3S)-3-
yl]carbonyl}phenyl)- | 7.36 (s, 1H), 7.03 (d, 1H), 5.66 - (tert-
4-(1-isopropyl-2- 5.56 (m, 1H), 3.65 - 3.58 (m, 2H), butoxycarbon
methyl-1H-imidazol- | 3.51 - 3.42 (m, 2H), 3.17 - 3.13 (m, ylamino)
5-yDpyrimidin-2- 1H), 2.79 (br s, 2H), 2.49 (s, 3H), pyrrolidine
amine 2.03 - 1.95 (m, 1H), 1.66 - 1.59 (m,

1H), 1.47 (d, 6H)
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rolidin-3-ol 3.44 (m 1H), 2.51 (s, 3H), 1.98 1.88
(m 1H), 1.85 - 1.77 (m 1H), 1.48 (d, 6H) Exanple
WA Z®7/015064 PCT/GB2006/002801
N-(4-j[4-(Am nonet hyl ) pi peri di n-1-yl | carbonyl } phenyl ) -
4- (1-i sopropyl - 2- met hyl - -110k-
i mdazol -5-yl)pyrimdin-2-anine 5 To a stirred

Ex ’l‘i‘?de'&g@ﬁ” o m/iz | SM

R
'SODTODW-gImEthVI-IH-|mdr-17nl S v pveilmdi-n

7 -7

178 1 4- (1&&&1%6@@ } benzgloo oag %s)%%m £H),18. é(Zlv;et H,Ta_ﬁ 50 Mether 50
was adde e
Tnmh}’ﬂflmd@lql*r red, ) .ahft @ty e7né§7Z q%a?'ﬁ? for pgand3-(N-tert-

en (terk; - butoxycarbon
)af i&@s%{lgnw Ir7n4r31(gsr‘rémy?%l( éﬁ)dsl Zl3e (81 nmg) was g
'i%gﬂylaﬁhﬁo)ﬁy%bl&” =5M$m$le,Be®l-a352 trogitY enp for |B8-N-
ours,; then ted with EtOA (28%) % wasihed Witlﬁeﬁ%amino
\d@H1{ 80 ) 10 twé@grﬁéﬂa(&h s %g;‘e s lext r adt'Sd
M th further E =80 a S r(g. concent|r lidine
Hﬁ]gg%agyl?ﬁhegﬁf)gﬁﬁgy dni é(m% %P?f |1\§§ (gly rever se)qiym)
Ig@fﬁgdﬁtfﬁgm@t ive Ii-IHI),CI TG+ a66|(mn1;H) detit@i nilng prdduct

\ere poured onto a 1 Og SCX-2 colum, washed with
leCH, then el ut ed 6t h net hanol i ¢ amoni a.

— o A e

IJ

< TS =

=

(W~ N~V IP-¥ W

Braperatton—of—tihe—bastTtefuent arrorded a white
solid. The solid was dissolved in MeOH (1 m) then a
Fxam fk4yroq990f hydrogen chloride in dioxane (4M 4 m) 15
-——%a?-ad%'eﬂ. The solution was stirred at anbi ent
Examplesth2d @t M9ewdro prepatediyshe (O RHERNEH PEREHFn  vacuo.

Ete{(gi le ﬁslgtpgorf)g ol Itg%l\Aﬁ?Tnl% (%%&Zééggy%{l}%ﬂggrgﬂ-ﬂﬁgnﬁ@%@%w acid

lithiuh St @ﬁg@gé/l @@223%) and OB T €2. 784 wwete wirsednagétber inianhydrous DMF

then eluted with nethanolic. a n| Eva atl
(97 mbj fntitie anamb@neteum@rat@mféhms oiBe 1 (6 ORISR Rd a1 -

unlda\_z:_\!y]') 5t -?1@332 %{In% lﬁ%md;%%z &]ﬁﬂ%ﬁn %Q@ and\h@)l“lfll)ﬁ/ 1916113( éi),lutlon

forme(is(Q nliL)"\Q/ele Ed&b'il todhe ¢ori'é)spor511@amm5 (‘5&8 (rnnollf@llo“@dm DIPEA (0.45
sy A Were Jories f 561{‘% The DMF
mn1012 I—'ﬁhe r2siing splutigs were yortexed a n]gaua etlt[ﬁ:mgg)aturi of
E‘ﬂék&ﬁwﬂeﬁ@ de68s sodium
solutl?ﬁ%w?r& qogsﬁnﬁ16.te%l in (zg}uuﬁ)égpss\%{r)gedzlgﬁzgl\adraél%y he or O%edur s
bicarSnaXRIRIoR. THSolgahiddasteh evas agarasprt drak @nserdratddny vacuo. Purification
mat erials. Ex Conpound NVMR mlz SM 176 N-(4-{[(3R)- 3-
by RRIBIEC gve Wewiflesompopads. 11 , 8. 40 406 Method 50

oYyt —oH=1r=1—= . 2H), 7.46 (d, i
EXJZT “%‘H‘“\(‘J]IBR) 3- IyI ]\gar g:ﬁ N%]égr?&\/?) 7.36 (s, 1H) Amine

179 |12 (A FluctoPhenyh)PBerazial BN 1 19.69 (s, 1H), 8.4 (m, 1H), 7.79 | 1-(4-
y1]-[4-[[4-(2-methyl-3-propan-2- (m, 2H), 7.44 (s, 1H), 7.40 (m, fluorophenyl)p
y1-3H-imidazol-4-yl)pyrimidin-2- 2H), 7.11 - 7.04 (m, 3H), 6.98 iperazine
ylJamino]phenyljmethanone (m, 2H), 5.69 (m, 1H), 3.65 (m,
4H), 3.12 (m, 4H), 2.50 (m, 3H),
1.47 (d, 6H); m/z 500

180 | [4-[[4-(2-Methyl-3-propan-2-yl- | m/z 482 1-
3H-imidazol-4-yl)pyrimidin-2- phenylpiperazi
ylJamino]phenyl]-(4- ne

phenylpiperazin-1-yl)methanone




4- (1-1sopropyl
but oxycar bon

nmet hyl

W@2®7/015084 13 (m yl ami no)

(

1.95 (m 1H),
N- (4-{[(39)-3-

br s,

2H), 2.49 (s,

1.66 -

3H) ,

-2- 5.56 (m 1H),
-1Hi m dazol -

1.59-(
(399.902 MHz) 9.24 (s

3.65 -

3.51 - 3.42 (m

3.58 (m 2H),

2H) ,

5-yl) pyrimdin-2- 1POT/GB2006/002801

) rrolidine am ne 2.03

1H,
1H), 8 40 4

1.47 (d, 6H) 177

Ex

'B(Cm o{iﬁ)d Ami nopyrrolidi
7I—h and (QQ\ _

3

NMR(/dn/z1H), 7.73 (d, 2

vilcarbonvl 1 nhan\ll \ Z

H)\mine

181

U1~ N =

nvﬁigy

Pyt gty bR ey
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B@l]amho&ﬂw@mﬁ]m@ﬂiﬁnor@ 47

| cR20NGL NAN209N01 104
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ﬁ'ﬂrﬁ'&’azol 3: yﬂp}ﬁﬁﬁdlﬂl d

>6rlfz542ert- 4- (1- |soprop
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3.42 (m 2H), 3.17 -
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(d, 6H) WD 2007/ 015064
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Exa
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185

[4-(3-Methoxyphenyl)piperazin-
1-y1]-[4-[[4-(2-methyl-3-propan-
2-yl-3H-imidazol-4-yl)pyrimidin-

2-ylJamino]phenyljmethanone

m/z 512

1-(3-
methoxypheny

piperazine

186

[4-(4-Chlorophenyl)piperazin-1-
y1]-[4-[[4-(2-methyl-3-propan-2-
yl-3H-imidazol-4-yl)pyrimidin-2-

ylJamino]phenyljmethanone

m/z 516

1-(4-
chlorophenyl)p

iperazine




10 sol utions were concentrated in vacuo,

di ssol ved in
DCM and vortexed with aqueous sodi um bicarbonate
w@oloanisoM The organic | ayer was separat ed andPCT/GB2006/002801

concentrated in vacuo. Puri ation by RPHPLC gave
the title conpounds. Ex Con nd NVNR/ mz Anine 179
[4-(4-Fluoraophenyl)piperazin: | - 9O 69 (s _1H) 8 44
Ex ( mCdrhbouﬂd 79 1- (4 yI ]- [4 NMR(/zn/zet hyI 3- pr opan- 2Amine
"\ Z 44 L(c \ /m HoF anhaonal
187 T ams TS P sttt [P ods. 13y b-35 (3 110, §46a I+
3H).11.6:.88. i ani pol
2H)y,l] @1 @g (%J?n’%rt%ﬁr@?éjz( m L7 ﬁ?ﬁegy%{{?nl?)ang@(sz 5Py droxyphenyl
( Myl-3H-imiddzod-A- jl%yrﬁﬂd}iin— z 15[007 4(}3@1 2H) 7 10 (d, 1H), |)piperazine
[4-[£m (2-Meth propan- 2-yl -
S tslaha e bR di n szrmem) 61034, 570
yl{] am no] phenyl] -(4- ne
“\l ) met hanone WD 2007/ 01506 ﬁ‘lﬂ % 28@@%@2283%@’- 1p2
EX Conmpound NMR / 'z Am n¢4H)3150 (s, 3H), 1.47 (d, 6H);
[ 4- (2- Met hoxyphenyl ) pi perazin- mz 512 1-(2-
I-yI] [4 [[4 (2- nethyl 3- pr@ﬁ§ﬂ98nEthoxypheny
y T i Ipiperazime 2-VI {4
1887 I (3%%@@%%:?}’1%@%%2’%% 285 0" 7 496 L@
(c)le fd-£[ 2= (Z(HMhylmmmmL) yrrolidin- | -yl]- methylphenyl)-
(anlllnoneth I 4-[ t hyl - 3- propan- 2-yl - . .
) pyr3st- Ffaidﬁ%?l 4ay] XT}W’GH&%‘I 4-yl)pyrim di n-2 yl ] ani ppiperazine
ph [ 4- (2- Fl uor ophenyl ) pi perazinpl -
(438}/3@5W%‘)%§% d, 1-(2-
18%/ ] [4F(é Pﬁid%ﬁs%hﬁﬁﬁbbiberazlﬁnop@ﬂz 2081H), 7.69 (m 2H)| N-2-
P&nhﬁ Iuorophenyl)p
yI - Hl4-Hitd&zeethyl=3pyopgriZni di n-2- 7.39 (s, 1H), 7.1phydroxyphenyl
(s, %%q_ %?%ﬁ" 18 |yl ]am no] phenyl ] met hanp :
6.104 (™ ‘%y%@g U 383 (m 4ty 3. 11 (m | Pperane
4|—Dyl]a2hlﬁ@]p(16nyl]n$dthanoﬂle 55 (d, 6H); mz 500
190 | [4-[[4-(2-Methyl-3-propan-2-yl- | m/z 482 1,2,3,4,5,6-
3H-imidazol-4-y1)pyrimidin-2- hexahydro-
yl]amino]phenyl]-(4-pyridin-4-yl- [4,4-
1-piperidinyl)methanone bipyridinyl
191 | [4-(2,4-Difluorophenyl)piperazin- | m/z 518 1-(2,4-
1-yl]-[4-[[4-(2-methyl-3-propan- diﬂuorophenyl
2-yl-3H-imidazol-4-yl)pyrimidin- )piperazine
2-ylJamino]phenyl]methanone
192 | [4-(2,6- 9.68 (s, 1H), 8.44 (d, 1H), 7.78 1-(2,6-
Dimethylphenyl)piperazin-1-yl}- | (d, 2H), 7.44 (s, 1H), 7.41 (d, dimethylpheny
[4-[[4-(2-methyl-3-propan-2-yl- 2H), 7.10 (d, 1H), 6.96 (m, 3H), | )piperazine
3H-imidazol-4-yl)pyrimidin-2- 5.70 (m, 1H), 3.62 (m, 4H), 3.04
yl]amino]phenyl]methanone (m, 4H), 2.50 (s, 3H), 2.30 (s,
6H), 1.47 (d, 6H); m/z 510




184 [ 4- (4- Met hoxyphenyl ) pi

1-
wQ@2007HBed m dazol -

yl1-[4-[[4-(2- et hyl
4-yl) pyri

- 3- pr opan-

perazin- mz 512 1-(4-
met hoxypheny

m di n-

am no] phenyl ] net hanone 185
[ 4- (3- Met hoxyphenyl ) pi perazlloﬂ mz 512 1-(3-

1) pi per azi nePCR6BLJ06/002801

1-yI1-T4-[[4-(2-nethyl-3-propan- nethoxypheny 2-yl-3

Ex Hi ali- 4- y ) pyri m di n-| NMR pavazi ne  2-yl | Amine
aminal phenyl] pethanone 186

193] 4{4—%2'dalomphpmelmipe)rpzipérazim/Z|516mz 516 1-(4- 1-(2-
Y 1l4-EL 4 (22 et hyl - 3-prapan- 2- chl orophenyl) p
o VG R R s 5. peraorne "y | chlooptensy
a gpmgﬂmbﬂ_mg 8?9{]@@%‘@0 2007/ 015064 iperazine
PCT/ GB2006/ 002 -103 Ex| Compound NMR / mfz Am ne
%371]{1mu?(04|plﬁyﬂlﬂmﬁt}dpwm¢yl )pijperazin-1- 9.68 (s, 1H),

S S AA—=—o4= v
194 | T4 T@Methsl-Rararpn-Y s, ob @48 (g, 11, 7.79 (if 2 Pyrolidin2-
2H)3H 1¥n1&é‘zo( 2.ylpyaaRsmpheny ylpyridine

yl- 3H1 m dazol - yrimdin-2- 1H), 7.40 (d, 2H),
g- gqamglo]};lﬁﬁyl]ﬁé%pwedmﬂ-ne yl ] ami no] phenyl ] met handne
. . .87 (d, 2H} 5.70 (m 1H), 3.64 (m
4&1)3'%1’3'%‘0@@1“(%1)1% ,ng‘é"*f 50 (b, 3H), 1.47 (d, 6H: iz
1954 Y9424t 1%14en ¥lRheW ) ppgI@zin-1- mz 496 1-|(¥fo-
yﬂ# E%ljfg’ 2_'§/ch - 3- propan-2- net hyl phenyl ) - y|-3( . .
l—l;lyﬂﬂkkaia[m{z-mewy)l-ﬁyprppalﬁlﬂ- D~ pi perazine yl] am no]| tolyDpiperazin
p e 189 (R- Hydr oxyphenyl ) pi peraziin: 1-
n 2’%5]8“?@ g‘))fq pyf‘&“fl'%% D- et hyl - 3- pr opan- 2- L
Y XX ﬁﬁ%l élm%hémda7ol-4-yl)pyrirridin-2-
)[q’g](ear algjljne IY]m aam no] phenyl] nethanone 190
196[H4 [H{(Zl—l\([ahwbhérwﬂ)pﬁsemwpéﬂ- pmyt 496v z 482 1, 2,3, 4, 5,61 (B
-D- -
yrﬂ-Fﬁﬁg-@—me){h))l%xérlo%rgbp hexahydro methylphenyl)-
yl-3H-imidazol-4-yl)pyrimidin-2- piperazine
yllamino]phenyl]methanone
197 | [4-(5-Chloropyridin-2- m/z 517 1-(5-
yl)piperazin-1-yl]-[4-[[4-(2- chloropyridin-
methyl-3-propan-2-yl-3H- 2-yl)piperazine
imidazol-4-yl)pyrimidin-2-
yl]amino]phenyl]methanone
198 | [4-(2.3- m/z 510 1-(2,3-
Dimethylphenyl)piperazin-1-yl]- dimethylpheny
[4-[[4-(2-methyl-3-propan-2-yl- 1)-piperazine
3H-imidazol-4-yl)pyrimidin-2-
yl]amino]phenyl]methanone
199 | [4-(3,4-Difluorophenyl)piperazin- | m/z 518 1-(3,4-
1-y1]-[4-[[4-(2-methy]-3-propan- difluorophenyl
2-yl-3H-imidazol-4-yl)pyrimidin- )piperazine
2-ylJamino]phenyljmethanone
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yl ] am no] phenyl ] - (4-pyridin-4-yl- [4,4"]

1- pi peridinyl)rnethanone bipyridinyl 191
wQ 2000a136Di f | uor ophenyl ) pi perazin- nmz 518 1-(PCHGB2006/002801

-yl]- [4- [[4-(2-methyl -3 -propan- difluorophenyl

2-yl -3Him dazol -4-yl ) pyriT & - ) pi perazine 2 -y 1]

am no] phenyl] nethanone 192 [4-(2,6- 9.68 (s, 1H),
Exangpld200d, 1H), 7.78 1-(2,6-

I

1Bhen i (94 i dSayit
meth{lléulk’([rﬂflc()%pvﬁélwh-1371%9(H§1{bn3 yl- 2H), 7.10 (d, 1H),

perazi ne

3H), 1)pi
3I-ﬂ-3RDH1 déz{cﬁﬂ-(Mgdp)cnyﬂ-iZnndhyﬂ-Hi isidpgolc Frypyimicin-g2 (m

yl]amrgg.g“‘begzqgfﬁ)pé%I %%3 -0l hena?] ﬁgf_éj%nggr{i g%‘@ @gz ml% wse(r)e &c‘?ded to

DCM2 Q77 OkRAGHi xRird B 2ONEd dce-batByibEsre GanRow addiNVR of
mz Amne 193 [4-(2-Chlorophenyl)piperazin-1- mz 516

methdnes@Honyll thlodid¢ [(h?&lzmtbeifhg/teagum mpﬁweguas(shrrgd &pHemybefqre adding

wate%&.ﬁ()%@[i) F}H]%ld%ﬁﬁaﬁ{géﬁ%h%ﬁéw&@ )gll 80 ml). grcgl%ﬂ)med OYga]mcs were dried and

the s&l@er[t[réméged'\fﬁtvm’blto' Fhe %&R%btgm}é(h Waﬁfﬁﬁsscﬂ@&l in the minimum amount of
2-pyrroli1din-2- 3Himdazol - rimdin-2-
hot ayd;thyltmldJ queledyfilteail and divechipl iveg Qm@ﬁémgmognd as a white solid (3.6 g).

N/ BEEE ek Tl ) 7B R Go K200,300 . . 705 @ 150, 50
(septw ]méfs 31 4s. fz?(ﬁ{EIm 3:83- (aaommm (uoiPIj Bmpesr@oqum 2H), 3.16 (s,
i 'm dazol - 4- rimdin-2-
SH), 357 150} PG 1 e AliohdS (BEHD; miz 485
[ 4- (3- Met hyl phenyl ) pi perazin-1- mz 496 1-(3-
yl]1-[4-[[4-(2-met hyl - 3- propan-2- net hyl phenyl ) -

Exaible3}d1l m dazol - 4-yl) pyri m di n-2- pi perazine yI ]
am no] phenyl ] net hanone 197 J 4- (5-Chl oropyri di
[4-[[412-Meth®-3-propan-2-yl-3H- imidazol-4-yDpyrimidin-2-y ammo]phenyl] [( 3S) 3-

(morpholin-4-yDpyrrolidin-1-ylimethanone

A solution of [4-[[4-(2-methyl-3-propan-2-yl-3H-imidazol-4-yl)pyrimidin-2-
ylJamino]phenyl]-[(3R)-3-methylsulfonyloxypyrrolidin-1-ylJmethanone (Example 200; 0.1 g)
and morpholine (0.09 g) in dioxane (10 ml) was heated at 100°C for 48 hrs. The reaction
mixture was concentrated in vacuo, the residue loaded onto a SCX-2 column in MeOH,
washed with MeOH then eluted with 7N NH; in MeOH. The crude product was purified via
column chromatography on silica gel eluting with 0-10% MeOH in DCM to give the title
compound as a colourless solid (0.04 g). NMR (500.133 MHz) 9.22 (s, 1H), 8.40 (d, 1H),
7.73 (d, 2H), 7.46 (d, 2H), 7.37 (s, 1H), 7.04 (d, 1H), 5.60 (septet, 1H), 3.69 - 3.64 (m, 2H),
3.62 - 3.57 (m, 5H), 3.51 - 3.45 (m, 1H), 3.35 (dd, 1H), 2.47 - 2.45 (m, 1H), 2.40 - 2.34 (m,
2H), 2.09 - 2.02 (m, 1H), 1.83 - 1.75 (m, 1H), 1.47 (d, 6H); m/z 476.

Examples 202-204

The following compounds were prepared by the procedure of Example 201 using the

appropriate starting materials.



yl) pi perazin-1 -yl]-[4

- propan- 2-yl -3H  2-yl) pi
WO pdodarobs 4-yl ) pyri m di n- yI ] am no] phenyl ] nep¢EHGB2@®6/002801

198 [4-(2,3- mz 510 1-( - Di net hyl phenyl ) pi per azi n-

| -yl]- dimethyl pheny [4-IQ64- (2- et hyl - 3- pr opan- 2-yl -

1)-piperazine 3 Himdazol-4-yl)pyrinmdin-2 yl]

-[[4-(2- chloropyridin- methyl-3

I perazi ne
2
2,

nyTTet haRgre 199 m/z | SM
Ex [? q'glj’o fl uorophenyl )piperazin- mz 518 1-(3 4.

202 {1(35]):{{!1\1{[4 ( 2- m=9m|(s 3y ®paId, ldl-l)fVlBI(«b,ph WA | Example 200

-yl -"3Hi m dazol - 4 2\l
Coobbrishy V] ot naabne Aot bikGehD. " %Y dna -
?Tteﬁg ggﬁs 21%9}3 prggaln@?rml »—%%&1%251230?1 4-yl) pylrnftrgylcyd()b
Idi?]iilmul[?lmnﬁmphe=n$lﬂ4|(ira ,CBR) 3. a’il 3.41 (m, 1H), . 1uta1£1‘ram1ne
s psaphort 13 ey B S 1B GR0RRS | (99 (+

I- dazol yl) pyrl Yi -

biéﬁl af?)l)/r?rol i di 2{9@ ?’H)Zéf?grg%)%%@)%gg 3.8{g) anf TEA
iinver e added7a @n, @DOM .62 hé.Jldag2Hon m xt ur g was
ed.to OC (ice-|bath) before the slow addijtion of
etlesriaelphemAimete H| lot Ee‘{& 781 m). The reaction
xture was stirrgd for 1 hr before adding [water| (50
3011?hen extractgd with DCM (3 x 100 m ). _The

'I'IO\ NG

w—‘T:-'*-\: O‘—-

i R sk o R et
(3 yelanrepsuwaty b 1@%8A6£§§}$§§9i(ﬁéﬂ)cool ad, ®| andN-
M o §3| f‘gd ( gr '660' }.64 M@%tggl Eég?{eg, Flbmmgegi d( gs 1 lggy’clopropYI
é’rﬁethyhg rﬁﬂl’l}s)]epytﬁé)fﬁg (3157 e@my _33@. -(23;44 (o) LH)7 . 05&( g | rmetlTyl)metha
i din- 44 - [43[[%2( d, %dd é%ﬁ 095@%16‘@?‘1{45 ;DF , 3. 18amme

] {}netwkgz_gggﬁ%g%t §':z'i 226, 518 486 (T002H) | 1. 48 |(d.
13H ﬂma&olvai hyl - pH)gria&iZ——ZL ¥4 (8, 1H), 147 (d,

203

3-olgagzo~
O'*<!

=

[—
I

Clhpnomidios-y1 ) Ryf BBt G TR eBBe. A ol utijon

Fil'y E]FT}I{OQP}}F&/Hg]IGE% 8r43r§gtln2 H) yOI 103H(-) |0 Zn(rga%%? 4Lyl ) pyri m

di| An@ne

204 | {(3S)-3-[N- 9.21 (s, 1H), 8.40 (d, 1H), 7.73 (d, | 460 Example 200

(Cyclopropyl)-N- 2H), 7.46 (d, 2H), 7.36 (s, 1H), and N-
(methyl)amino]pyrroli | 7.04 (d, 1H), 5.61 (septet, 1H), 3.68 methylcyclop
din-1-yl1}-[4-[[4-(2- - 3.64 (m, 1H), 3.60 - 3.55 (m, 1H), ropanamine
methyl-3-propan-2-yl- | 3.50 - 3.39 (m, 2H), 3.15 (quintet,
3H-imidazol-4- 1H), 2.28 (s, 3H), 2.10 - 2.03 (m,
yl)pyrimidin-2- 1H), 1.93 - 1.85 (m, 1H), 1.73 -

ylJamino]phenyl]meth | 1.69 (m, 1H), 1.47 (d, 6H), 0.48 -
anone 0.39 (m, 2H), 0.36 - 0.28 (m, 2H)
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yl ] am no] phenyl ] -[ (3R) - 3- net hyl sul f onyl oxypyrrolidin-1
-yl'] met hanone (Exanple 200; 0.1 g) 20 and norpholine

W@ 200001954 i n di oxane (10 nl) was heated at 100RCT/GB2048/002801
hrs. The reaction m xture was concentrated in vacuo,
the residue | oaded onto a-8%=2 colum in MeOH,
washed with MeOH then eluted with 7N NH3 in MeOH The

Exampled®® product was purified via colum chromat ography

onS|I|cageI elutln vmthOlOO/I\/b()-| DCM
[4- [[4-t(lhé4¢thvll-3mnr nid I.E idgzol -y A’ Sl I 2 plgns

‘ . 40 (d, 11, 25773
' H, 7.04 (d, 1 H),

5[(@@ 4@ Q@LBIa,zaﬂm}"d)lo[Z& ﬁHept—SﬁSyIW-([[m-(’)Qxh&thyl 3—pﬁ(2)an—23y1537H

1m1da@1415y1@pmrm11@9n— -yl]qmlnp]@egnl]@ﬁﬁhang}q)(Eg(gnE@]l% 1 mg}n3A|

molec@g}i ﬁ%}’%ﬁ(l gbﬁldﬁﬁ&% (éﬁjx'ﬁ'& W%Teﬂ'aZid@(gto KEhandT é?O 18 -and stirred for 10

OW ng conpounds wer e
mins. Bb8RA! ©dcdxitoeodside (ier mgpivatadaikpaed A@Teantiongtitrhdat ambient

tempeme(égégglgogtg%ggheﬂ sggglghgmla%gw&gw %%»ée gg} g\ﬁ%etone (28

mg) v‘{:ei %%c}eg a% egrf%émﬁﬁ%mw §1 %cf"%t 0% féill%) hrs %ef%gbi) zﬁdéhng‘"c?dﬁltlonal

sod1uﬁ1&r1a@etdil)yboﬁih§}dﬁﬁe (38&i1@)yeln)ia1mtnm§ (5Z§8rmg)] and?heafdng for 5111=g The
5.61 (septet, 1%% 3.61 neth clob
reactig migtuge gvaq c4>.o ktgr_ed and pg—,s&en{ }hr Lglba S%X 427colu1§m ﬁuttr}% with

MeOIé }_%E'fl 4 E]gﬁkgg;' ?Aq\/le(ga)tﬂé/rg_ﬁ H%e@l‘ﬁﬂlen Bs 31?3/( ﬁﬂ%e@@ and ﬁnally

azol - 4-
2% T Ea, meBOHlAﬁ&tmna/llp)mﬁbatmmb}nRBHPEC@vg the tglg)compond as a

colouploss fp@@g@z Qg[)mhﬁ @90(@% ’fv?ﬁ&% SR Tg}f 4{q_édd ’1[71?;'93 0995 (m,
2H), gé‘? %%ggl ?H%OP?_E sqﬁg%ﬂ@y hﬂgtshéd ()sept@ﬂﬂgﬁ 45. 496 (m, 1H),
3.68 §s§elﬂs 8147 3136 Jm, FE68.90¢c6ofor,dFH) 30 290, 250 - 2.48 (m, 38

obscireg by FASO) ;'10#%1;%90 i EDs ) i -6 G orn1 82 5,98, oiff iz 460.

3.09 (quintet, nam ne et hyl - 3-propan-2-yl- 2.31
- 2.26 (m 5H) 206- 2.00 (m 3Himdazol-4- 1H),
ExandpB206 1.74 (m 1H), 1.47 (d, yl)pyrinidin-2- 6H),

[a 3523)5_337 -I\;Ietgifl%%-(d[lgzalgitgélo I%'.Zé.l?lhépt-6—vl1~[4-[[4-( 2-methyl-3-propan-2-yl-3H-
imidazol-4-y])pyrimidin-2-yllamino]phenyl]methanone
[(18,48)-2,5-Diazabicyclo[2.2.1]hept-5-yl]-[4- [[4-(2-methyl-3-propan-2-yl-3H-
imidazol-4-yD)pyrimidin-2-ylJamino]phenyl]methanone (Example 109; 100 mg) was
dissolved in MeOH (5 mL) then aqueous formaldehyde (37% wt; 0.22 mL) added and the

resulting solution stirred at ambient temperature for 10 mins. Sodium cyanoborohydride (23
mg) was added in one portion and the mixture stirred for 2 hrs. After which 2M NaOH
solution (3 mL) was added, the reaction mixture stirred for 30 min then extracted with DCM
(3 x 20 mL). The combined organics were dried (MgSO4), filtered and the solvent removed in
vacuo. Purification by RPHPLC then trituration with ether gave the title compound as a
colourless solid; NMR (500.133 MHz, DMSO0) 9.22 (s, 1H), 8.40 (d, 1H), 7.75 - 7.72 (m,
2H), 7.45 - 7.42 (m, 2H), 7.36 (s, 1H), 7.04 (d, 1H), 5.60 (septet, 1H), 444 -4.35 (m, 1H),
3.49 - 3.46 (m, 1H), 3.39 - 3.35 (m, 2H), 2.79 (d, 1H), 2.67 - 2.64 (m, 1H), 2.50 - 2.48 (m, 3H,
obscured by DMSO0), 2.33 (s, 3H), 1.80 (d, 1H), 1.68 (d, 1H), 1.48 - 1.46 (m, 6H); m/z 432.
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yl ] am no] phenyl Jmeth 0.44 (m 2H), 0.10 - 0.07 (m 2H)
anone 204 {(3S)-3-[N 9.21 (s, 1H), 8.40 (d, 1H), 7.73
W@ ego7a606Exanpl e 200 (Cycl opropyl)-N 214), 7radBGBRN06/002801
2H), 7.36 (s, 1H), and N- ({Om?thyl)am' no] pyrroli 7.04
(d, 1H), 5.61 (septet, 68 nethylcyclop
d|nIyI}[4[[4(2--364(m 1H) 3.60 - 3.55 (m
Exanijle 207 opanani ne net hyl - 3-propan-2-yl- 3.50 - 3.39 (m

-l graa 43 ity

[(1S 43)@-me%!hv7% @dﬂé&&b’i‘wcmi Efﬁl’il%b‘t kf@h kﬂetﬁa&%e( m 1M, 1.47
, 0U.48 - anone 0.39 Z2H), 0.36 - 0.28

2H)he¥nmemwo®m$ @/aApWVe@By@mpr@oezBmOf Exagimple E%néne [(15,48)-
5

2,5z ieIblP: GRS AV R O -2y T eRs gy miegol-+-

I 351 BheAfegy Yhetd Example 131) in place of Example 109. NMR
Y)pyﬁngaza%?/g R 2y 1 % ea]ft10n6e_( xarﬁ% t(ahan)olr?ep ace of Example

(500533 BJH2 Eﬁ\dmaﬁaiﬁl(ayld{)o8 3o (&. 1ﬁ) 7.69 (d, 2H), I744 «, 2H) 7.36 (d, 1H),

510 LBSBA B R S E Y s TP IBEeRZ, 1Bl o oo 0

2.65 ﬁ@gpigz M m 380),3/80 @PLER Ul6¥r (dsi By, asd(d, 6pr);and 450.
t ésg vve(rgg added (tqo rr}et han(o ()1/0 nmL g%%
stirred for 10 m ns. Sodi um triacet oxyborohydri de (66
s added and the reaction stirred at anbi ent
ature for 66 hrs. Additional sodium

[(1S 15)- 29 2NHES BRI b ABaA B3y 1B )2 B e pCey N HE-[(L28 -nidthy]-3-propan-2-

WEr € added and the reactl on mxture heat ed at 50C for

e ﬁé%bﬁ “Oiﬁé B SRS P 50t

1m1d£id1149§1%§'r1%ﬁgmpﬁ %1®%ﬂﬁﬁﬁlﬂkn&h§@&eZEﬁ@hpﬂﬁﬂD9ﬁlﬂﬁm@p 2-
O—|ten H3 1n MeCH then 7N NH3 in
brontolethy] ashyEathien(OMBaHnEhend TEAI9-967 pde) Trese pdfedee@MA (S mL) and

heat@g% (2 gg a]S s I I %g%dt%g Smgly( u(?ggp %@59%}5@&1 Ms%ged zg gacuo

passmﬁro%h%zf? l€,§h: SGXDcolu%nﬂEQuﬁiﬁ?g WiklrMedH ﬂ’fen—ﬂWNFB, i Me Q. Additional
46 - 3 (m 2H), 7.37 (s, 7.04 ((d 1H),
pur1@:aggn bg &ﬁ[—g{LC gqq)e the ti}g compound a@mpamellowogg %% mgi'II])IMR

sondt g DRRG 2 e P i, A2 im0
7. 37'(s ]1P§97 0m(d,2H), 5.80 'ﬂs%ptet 11};954 @m- 465+6)(m,11H),23 59 0399 ((anH) 3.48 -

3. 366@)@;45},&@@8363@ 3. AT & (m 3H) 2h13, fgsem 3H, o'iaséilrefby DMSO), 1.79

- 1.67' ety 6 ¥ o, bfnlhA 476; met hyl - 3-propan- 2-yl - 3

Exa

Preparation of Starting materials

Method 1

(22)-3-(Dimethylamino)-2-fluoro-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-en-1-one

To a stirred solution of (2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-
imidazol-5-yl)prop-2-en-1-one, (Method 24 of WO 03/076436; 5.53g, 25mmol) in MeOH
(100ml) at ambient temperature was added in portions over ~5mins (1-chloromethyl-4-fluoro-
1,4-diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate) (14.16g, 40mmol). The temperature

was maintained at 25-30°C by slight cooling. After stirring for 90 mins the reaction mixture



10

15

20

25

30

I m dazol - 4-yl)pyrimdin-2-Yll am nol phenyl | met hanone
[(1 S,4S)-2,5-Diazabicyclo [2.2.1
WO b@poiBey | | - [ 4-[ [ 4- (2- met hyl - 3- propan- 2- y| - 3HPCT/GB2006/002801
i m dazol - 4-yl) pyri m din- 2- fll ] ami no] phenyl ] met hanone
(Exanpl e 109; 100 ng) was 10i-ssolved in MeOH (5 nl)
t hen aqueous formal dehyde (37% w; 0.22 nL) added and
was COBEQ i %efa@@tﬁhﬂé hRDABQEATHRITi Skt Was @vaoratat iwader reduced pressure and
enp

erature for 10 mins. Sodi um cyanobar dri de
the resnﬂm Wma$al<ad dgd DQMoHéViﬁdquh%Wﬁlﬁ ad: tWWli’&ﬁ%@ @?4@%0‘0 and
After whigh i 1
vapo@@éél&dﬂﬂﬁ%ucreggbetspgﬁ 'ﬂ;re tf[ur S ?E]un&" ;éoPa@ec(\?y MPL (\&Ssilica ge

|rre or 30 ' mn then
using t%tsreﬁ&'éu%@ol’i‘l(lﬁ'\}g (W?@' EtO31 AE@Adythen 313t RtOHbI DEN) as ganldes

d , filt d and th
viscost il wichory Ul o INEIRESY SRPRPECTERSn V1S4 Ty 48 g 0. NMR:

a0 L R RS04 Do OIS P 0. B ol Lo

NM gﬁﬂkMﬁzﬂﬁam?(d??m&Izao 2H), 7.45 - 742(m 2H) 736
, 1 H, 560 (septet, 1 H), 4.44 -
4.35(m 1H, 3.49 - 3.46 (m 1H), 3.39 - 3.35 (m

OH), 2.79 (d, 1H), 2.67 - 2.64 (m 1H), 2.50 - 2.48
__QﬂiMeth , 3H, obscured by DVMBO), 2.33 (s, 3H), 1. 80 (d,
. .

Y-pyrirGidin-2 1 VO

[ @Z){%émméammpkgﬁg{s@ﬁz(g%fp ) 1 %zngl%agml 1m1(%zol 5-y1)prop-2-

H i az o | 35 e i
en-1-qng ( é‘A‘é’\/A%Q %lmg @g%ﬂ% jog ‘ggli‘&% @;&% Iﬂe%ﬁa?one pe
mixedTh 'ﬁfbu%dnbl gzggﬁnmﬁw nsla[twa reﬂﬁfﬁw ad hbyrst Fke rpadiadwasallppved to cool

usi n

befor@beﬁngi qmb¢<i;y@h g{aﬂerquq W@ﬁ he gaag;‘qlqn as Th[sg eﬁraﬁzaerd wﬂh PEM (2x
200 n§ %p aﬁs? aqqﬁ arg v@ﬂ ]yr%rfln% o zg}\{g%oﬁb' s1d a yellow solid. The solid was

t hanone (Exanple 131)
dlssol'(v@d A AeBmah diﬂcﬁtﬂﬁbﬁw&ﬂﬁ DOWIRhis(wG0hdrzd lavied, to predye fare g
1

additipn®6 e‘%[_ll)gr Pm-;ftg W qge 4@1}_& Ef@ﬁ]lpgflte& %1@0?\)_2 Hﬂtirfé ané g.g;%cg e process was
repea%l g{)&b O%gom se%ancg%t{oglgf bac@.lct (% 1%% 81 /@) WR@9Q9§4 I\/B{ZZ 2DCl3): 8.15

S,
«, 11—%))(8@4((6 , THH7,26Xs 618{)(5401$¢)pxet,1m>64(8@ (s, @1%);26?28 %BF? 1p(d, 6H);
anple 208 [ (1S 4S)-3-(2- Met hoxyet hyl )-3
m/z 286di azabi cycl o[ 2. 2. | | hept -6-yl]-[4-[[4-(2-nethyl -
pan-2- yl-3Him dazol -4-yl)pyrimdin-2
yl ] am nol phenyl | met hanone [(1 S, 4S)-2, 5-Di azabi cycl o
Meto@t 2. 1 ] hept-5-yl]-[4- [[4-(2-nethyl-3-propan-2-yl -
15 2 .

I dazol- 4-yl ) g %hanone
3 r@@ﬁ&ﬁ: lﬁcﬁi Dl ¢rbtheishme scale,
= dﬁ’e ﬁﬂéf{:c)rgl%{}?] ;@% % 9&171)%% pY&E@u ¢ @ m

18 'hrs. The reaction m xt L
usin@\Bariidien cabotadanch(dimethydmddo)- hr[dsoneopyl-2- (methoxymethyl) -
imidazol-5-yl]prop-2-en-1-one (Method 50 of WO 03/076434) NMR (400.132 MHz, CDCl3):
8.26 (d, 1H), 7.38 (s, 1H), 6.82 (d, 1H), 5.30 (septet, 1H), 5.14 (s, 2H), 4.64 (s, 3H), 3.39 (s,

3H), 1.59 (d, 6H); m/z 248.

3-pro

Method 4

(4-Bromo-2-methyl-phenyl)-( 4-methyl-piperazin-1-yl)-methanone

Bromo-methylbenzoic acid (10 g, 46.5 mmol), and HBTU (23 g, 60.5 mmol) were
dissolved in DMF (150 ml), then N-methyl piperazine (6.0 g, 60.5 mmol) and DIPEA (21 ml,



10

passed through a Fl ash SCX columm eluting with MeOH
then 7N NH3 in MeOH Additional purification by
woRRPhGogave the title conpound as a pal e yel | peT/68R0106/002801
(23 nmy); NWR 20 (500.133 MHz, DMBO 9.22 (s, 1H), 8.40
(d, IH, 7.75 - 7.72 (m 2H0-7.46 - 7.43 (m 2H),
7.37 (s, 1H), 7.04 (d, 1H), 5.60 (septet, 1H), 4.44 -
121 mlﬂo @ve@érhddb?b Thegrfs&lon BassBir KemovaH)ght Befos: the 3er86val af the DMF in
S!
vacuo, (ﬂm gBMwas guenshed wu@x m@j&OH{(lﬂg m ei(t@egte% mlt%f'_Ber (?xHO ml),

dried aa}gtsmygpltlwwﬁcﬁ in v(a&g aar\%doﬂg %ﬁ% ﬁ‘hﬁﬁahﬂﬁ offBflRh ugihg 0-10%

am no) - uoro-1
MeOH inIDCHOR DRk, g%vé‘f’ﬁiehitle- rﬂﬂoum’.l grazisdous oill Tiny aipwas digsolyed in the
-one To a stirred sol ution

1nin1m(1®E€9m<3m(£ df ethethispdierais) Wis e(dileq? iV pplovtifsplid whishopas filtered

and dr%@}(ggé gg%é %@ko@:gc 40‘{5‘%@( e ?@%%4)7 Qgt(&\gml, 3863, 79

(m, 2H)EIRG L3I (g, 08D, mipled 4I5r(mo@HD i20305- D22 (m; Fif; my/z 298.
(i-chloronethyl 4-fluoro- 1,4-diazoni abicycl o[ 2. 2. 2]
octane bis(tetrafl uoroborate) (14.16g, 40ninol). The
%3 rature was maintained at 25-30C by slight

Methed ng. After stirring for 90 mns the reaction
MU% g tRe MOC2ART ESLRBENFIPOTHIRRDO 0/ fOD@SDY conmpogndgekere prepared
cooled in icelacetone and filtered. The filtrate was

nlaﬂeuhpbwated under reduced pressure and the residue was

Wwasied W th ag. a SN | ne,
Met}ar, pmpRUBE 1) anon@/aporat ed under reduceZIH rSessure

T NG WRSL,) 295 at, g e by 3 MPLEQ203 i | iét:-hrogmi 2-
S ﬁg{&v\ngo ggg‘g%g?cm ajnns iO%)Et()—I /| Et{OAc,

3- eﬁymr(!#m@ﬁ\l} aen, 2Hob.dén 350\ ebde oil, Wh, f&qtprobenzmc

o Eogeranoh R | 14 ag i gl 25 S erl 3hy || HET
(S m@ff?anorfe 70 (Sepﬁﬁtmgltbsz -6.9Gn{,@H)1H) , | 7. 08| fasthylpiperazine

uorine -166 7 (rl\ .z 240

6 (e Brénd-0-udkd-ube@Dal:) 240 éfillriﬁ)p?/ 335731 | 289 | 4-bromo-2-

?217;31\:” b d paﬂrﬂ,og/l-llgz7 ﬁr-lgrgoéd 1%—1)y| am ne fluorobenzoic
“( -M-;ﬁ)ﬁ@éﬂ? itk 2- PSRy 31741111& WJa%01 - 5581 ) pr op- pacid, morpholine

enyl - and guani di ne

caf bonate (6. 6g, Sﬁnrﬁﬁ)ﬁ%;%«%% i xed|i n byt anol

(M M) and hr\af r\

7 1 et BERGs al | o mé‘g)ot]éi 5 ngg:jeslébg’lr ;q %ggné'hbégmo_z-
V"!tQh%f%%{y@Q : ’)lHt)hpM@qur)om'y/\@ﬁthen ext r acheebbenzoic

W t{ 200 dri'ed and sol vent wad .
r enengkylipiparatioo {G.89 -e’i ® enyBL 342s3Hi%. [The d@rideN-

wasg di ssol ved in n rm DPCM tihi :
t hert - TSHRANS ¢ 211’@ %@@ﬁmﬁgg (rgdzc}_\i\? i on |of et hti‘he??%l%gﬁaerazme
of ff white solid priecigiiagad st s was filtlered|and

driled. The process was

8 (4-Bromo-2- (400.132 MHz, CDCl3) 7.60 (s, 306 | 4-bromo-2-
chloro-phenyl)- 1H), 7.48 (d, 1H), 7.18 (d, 1H), chlorobenzoic
morpholin-4-yl- 3.91 -3.83 (m, 1H), 3.79 -3.74 acid, morpholine
methanone (m, 3H), 3.72 - 3.66 (m, 1H),

3.62 - 3.57 (m, 1H), 3.31 - 3.26
(m, 1H), 3.23 - 3.18 (m, 1H)
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repeated to obtain second crop of product (3.18
81% . NWR (299.954 MHz, CDCl 3): 8.15 (d, (1H), g 54
w@ ego7/atfoe4 7. 26 (s, 1H), 5.40 (septet, 1H), 4. 38BCT/6B2006/002801

2H), 2.59 (s, 3H), 1.56 (d, 6H; 20 mz 2
4 rl |SOprOpy1? (_ lll_H)’ z 36. Method 3

(met hoxynmet hyl 1) -1 Himdazol -4-yl | -pyrimdin-2-yl am ne

| TONPo S Dpre
Meth E{%H}&E}obﬁd mpoungpiies prepared by the prma¢edS8M of

M and on the sane Scal e 28 s |r~|| B
) {&Bf@ﬁ@zﬁnd (CDCls) 7.40 (s, 11D, 7.36 (&, | 285

di met hyl am no IS [-2-0]
methyhpbényd-y| | pHébBZO- ; Hg%% ﬁ?eﬁ@et ggng
adid,mhorpholine

3/ 076434), NVR (4 | 8.06 (d
%rﬁé’% |4?§), 6 ‘glg)?gﬁ %6,(5’. 3 %S%gpte { . 5.14
medtdhoné. 64 (s|336)m, 3HR2.305(s, 38BH), 1.59 (d| 6H);

4-bromo-2-

.0 B/?b'eﬁ%lc

C
3t

/\\‘ol

z 248 30 Nethod 4-(4 Bropp—p

met | M - phenyl') - (4- net hyl - pi perazin-1 -yl)-nmethanone
Meth Br ono- net hyl benzoic acid (10 g, 46.5 nmol), and HBTU
_—9@2&9 60.5 nmml ) were dissolved in DM (150 m),
1-(4-1dd388h WdinRiResazlias-{ Gnfheg, 60.5 mol) and DI PEA

here Dlmﬁlpaﬂdwn-ﬁmgﬁe?%igﬁﬁoﬁ’éé? A TEA Gyl G mmoD
were SHG@ E%‘g\)@{@@ Ofﬁﬂgﬁfg‘gg@:l% MGadenifVeclBiNnaS .7 g, 43.8

extracted with ethe
mmol)(\;éa%(ad%@@ ifhortionsléiced naingl Ssotivents carbued fim fudbed 6th§>11[3 then

the soﬁeﬂta%saeségéfeﬁsim%%@fmﬁ{tﬁé%gﬁ% ao el eriper i geg mb and
M N%(ﬁg 916& 81:11)5 éf?xﬁ gjean) g V\%ﬁé w‘ﬁ@ﬁd%lﬁls@%ﬁéleg 0D rﬂnl'} h&d Brifd 00w, dried

' SO- nexane was a |Ve a

and ex%gbfé't’écﬂ B8 3$vestat title Whinpbundes afdolldtmlessdsolldr‘im arg], &4o). MR (400.13
86%) . NVR ( CDc127&): 7. 40 7. d 7

MEH2) 8,83 (673788 (2.3 3(7|§T3_’2q(_6m 3.5 358,48 (%xﬁﬂ)*%gbl Fm,

1H), ﬁ,gf-%ggénﬁg{),l%lgé . 2h1312% 9lo(mx 8h) 1M 12983 (m, 1H); m/z

roce ure ‘descri bed for
345, Method 4 the foll ovm ng conpounds were prepared in a
simlar way. Meth Conmpound NVR mlz SM 5
(4-Brono-2-fluoro- (CDC13) 7.35 (d, 1H), 7.33 - 7.22
Meth 8]114 brono-2- phenyl)-(4-nethyl- (m 2H), 3.86 - 3.79
fl uorobenzoic piperazin-1-yl)- 3.27 - 3.21
1-(4-€hidro- Zlf&eth&;@&nzovlb Mﬁeﬂmmh_k_lmm hanone (m 2H) 2.32
met hyI i.ne

( mmcll%q@p%dnl) P a ch}mgg_iz %xgglozfy nzg1c afHP(rOOS'Ol g, 2.68

mmol). After addition of one drop of dry DMF, the reaction rmxture was stirred under reflux

for 30 mins. The solvent was removed in vacuo and the residue was co-evaporated with
toluene. The residue was redissolved in dry DCM (5 ml) and N-methylpiperazine (0.277 mg,
2.77 mmol) was added dropwise followed by TEA (0.28 g, 2.77 mmol), and the resulting
mixture was stirred at ambient temperature for 15 mins. The reaction mixture was diluted
(DCM), washed with saturated NaHCOs3 (aq.), water, dried (Na2SO4), filtered and
concentrated in vacuo to give the title compound in a quantitative yield. This crude product
was used in the next step without further purification. NMR: 7.18 (d, J=8.0 Hz, 1H), 7.17 (d,
J=2.0 Hz, 1H), 7.05 (dd, /=8.0, 1.8 Hz, 1H), 3.81 (s, 3H), 3.67-3.51 (m, 2H), 3.14-3.04 (m,
2H), 2.38-2.27 (m, 2H), 2.27-2.19 (m, 2H), 2.18 (s, 3H).
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phenyl)-norpholin- (m I H), 7.30 - 7.26 (m 1H),
fluorobenzoic 4-yl-nethanone 3.87 - 3.74 (m 4H),
W@2@®7/015084 58 aci d, norpholine (m 2H), 3.40 - BCREGBEWK/002801
2H) 7 (4-Brono-2- (400.132 , CDC13) 7.59 (s, 319
4 br ono- 2- chl oro- phenyl ) -14*1H), 7.46 (d, 1H), 7.17
I H), chlorobenzoic nethyl-piperazin- 3.89 - 3.75
MetﬂoghlZZH) 3.32 - 3.18 acid, N 1-yl)-nethanone (m 2H),
5 Lhy |pera2|ne244- 2.28 (m

, CDC13) 7.60 (s, 306

4 @CHHS%-@ 10&6%92&(: Hﬁﬁlw 523 g,11'|)§5 mindtPwhéldistol¥dd in thidByl chloride
chl orobenzoic norpholin-4-yl- 3.91 - 3.83

(2.5 I(ﬂhand ohf drop. ofgiry DYF. A hearattionrishiest Waestirrasturdaoisdug fgr 1 br

follog«g%%y eYzl,p]mquopl)o? e§é%%th1&%ﬂ i@oflﬁﬁ: q%@g%@%@%rggéi giry DCM (5

ml) a?%NB%@nlgqgéé?Qﬁﬁng 194 7g1 lbm\{ﬁhh?%mu%ugm(wgﬁmssmﬂmm by

additipnbfdiigh £0.196eg,Hyd4 ‘Fm@lh)] II‘}le nlixtdye was @me@@t aqlbaent tgipgrature

net hyl h
overnyiie The: iogfie wa B diyey (PCRR BT Wi fhisddviogs a).
drled((mazétb:l)); ﬁl?er&@aﬁcﬁeva%bﬁatdﬂa'h heekiol @hd pfcfluct was purified by silica flash
| odob enzo&/@ - NN- di net hyl p érrolldl n- 3-am ne

chromptgPphe { G Ch{VeQH, giﬁdie& 59 A% ¥sOBD) (giving tee Hiprompaygd (0.415

o a0 B BSOS TN P bl o

Hz, (ED13.69%8.5%@n, &H)mt;)(t ves.0atld e ) 139 ar J=0nEzoMe), 236-2.21 (m, 2H),
mns. Stirring was continued for a further 16 hours,
2.19(héH); MRdESDbIma#d5was evaporated in vacuo and the

resi due partitioned between EtOAc (200 m) and I M
NaOH (100 m ). The organics were washed with water
Metﬁ&pmM) and brine (100 m), dried and evaporated to
the t|tIe conpound as a colourless solid (12.3 g,

: A8 H, 7.32 (ap. t,

2“1 (4 o3r % é&ﬂ;gﬁ?% m%;ggl% ;% %gle( @Iet@{% 2 310? 111%”: 148 mmol),

zinc Bwtate 2 7-'|.Q)m'g3 08790 mmdib)zincley@hide. (63 1(ng1 0.928§ mnmaly, Zir4Bist (8.0 mg,
0.122 mmol), Pd,(dba); (44 mg, 0.048 mmol) and 1,1°-bis(diphenylphosphino)ferrocene (117
mg, 0.211 mmol) were mixed in anhydrous 1,4-dioxane (1.5 ml) and flushed with argon. The

mixture was heated in a sealed tube at 90-95 °C for 45 mins. The reaction mixture was
filtered through diatomaceous earth and rinsed with EtOAc. The organic phase was washed
with saturated NaHCOj3 (aq.), dried (Na;SOy), filtered and evaporated in vacuo. The crude
product was purified by flash chromatography (DCM/MeOH-gradient; 0 to 5% MeOH) to
give the title compound (280 mg, 62%). NMR: 8.16 (d, /=2.0 Hz, 1H), 7.87 (dd, J=8.3, 2.0
Hz, 1H), 7.59 (d, J=8.3 Hz, 1H), 3.71-3.59 (m, 2H), 3.24-3.14 (m, 2H), 2.43-2.32 (m, 2H),
2.32-2.22 (m, 2H), 2.19 (s, 3H); MS (ESI) m/z 264.

Method 14

4-(3-Isopropyl-2-methyl-3 H-imidazol-4-y1)-pyrimidin-2-ylamine

(2E)-3-(Dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-en-1-one,
(Method 24 of WO 03/076436 4.0g, 18 mmol) and guanidine carbonate (7.2g, 40 mmol) were

pre-mixed in 2-methoxyethanol (80 ml) and heated at reflux for 30 hours. The reaction was
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Met hod 11 15 1
(4- Chl or o- 2- net hoxybenzoyl ) - 4- net hyl pi per azi ne
wabioanydoehl ori de (5 nl) was added to PCT/GB2006/002801
4- chl or o- 2- met hoxybenzoi c qv d (0.501 g, 2.68 innol).
After addition of one drop g? “dry DMF, the reaction
m xture was stirred under reflux for 30 mns. The
allowabiowent baflars beerguwedclied witlvwaten(dd mhelhesspetipa Wigsshen extracted

with C@Meéa at Bd Wﬁi%ldﬁt@f}ileggv@% 1361%2\)?{8‘5 5o d?{ﬁ to}'\%i%l %ellow solid. The
solid %Qs 3125701\'(;@31 in %gngnﬂ aﬁ@ﬁhﬂo%x@@ﬁﬁ tlds apwMIRa aflelvk@veebol before

. 77 nmol ), and the resul tin m xt ure
the add/amnsdf |et1reedkmbffavibiee%nhd p@mﬁa@ﬂljhlé LS rﬁltf?ﬁdrﬁﬂgéiﬂecfh@le process

s SSSER SR A58l 4By IR0 oy
8.22 (ﬁ' 1111)9'@93@ (@nﬁ{) 6R0eNtRsad (sdptétamp 5110 (gI2ED, 2156 (4,3H)e1.54 (d,

npound in a quantitative vyiel Thi s crude product
6H); mézs2h$sed in the next step vvlthout further
purification. NVR 7.18 (d, .J==8.0 Hz, | H), 7.17 (d,
25 J=2.0 Hz, 1H), 7.05 (dd, J=8.0,1.8 Hz, 1H), 3.81
Methbd-153H) . 3.67-3.51 (m 2H), 3.14-3.04 (m 2H),
—"2"‘38:227(m2H) 227219(m2H) 2.18 (s, 3H. WO
b hdn pROME-gomemanone] 12- Met hod 12

dob
4 ACﬁ*ﬂ&FCbQ ﬁioé)&%%oéﬁﬁ(ga g?é af'z g%,l &%de‘ﬁé'g@ (gm% §3 mmol) were
dlssog/'eé %PDK)gf'\j/'(:l'SO il vk weab la@dldddrﬁorpﬁahrﬁz (110 g, @3dn@op fdlll(maed by

he reaction m xture was stirred und
DIPFuAe(f& Ll fAgrrmmobr The regqstmmws ksyrred/ apBRight beforsrth exeaual of the

DMFt(Zg "2?(‘?/0)’ ﬂ%%%“- %églﬁ%ﬂcg? per Zi new?@Hdggé Y, %Qgéld?edj&r}‘d[m%\ﬂd Gx

200 ri’l\lgsdrfk‘a%g sbReRQeio0&Sin ioelid Qj/\ﬁéldb%roﬁddblﬁd (B‘ﬁlrlﬁfcatTcElPon silica
.94 mmol ). The m xture was stirr

usmgaﬁfﬁﬁé/mMg pePeMirecluen @ﬁYﬁ GRtitle TREIPATG 3Fra8 %&’L{fﬁ &qfid -8 g,
0 d i
oo ERERA AR ATl ER N R -0

(m, 1%99 Ossnpmﬁl)fa BO- byan i¥p ofz88h. 10 chr omat ogr aphy

( 13 gradient; 0 to 5% MeOH), giving the title

conmpound (0.415 g, 61 % as a solid. NVR 7.97 (d,
M!J—@zslgl—t, 1H), 7.54 (dd, J=8.3, 2.0 Hz, | H), 7.26 (d,

Hz, IH), 3.69-3.53 (m 2H), 3.08 (t, J=5.0 Hz,

5-Chidi-2- (Zn&ShcﬂIne Aehbdneberzohitrid. 36-2.21 (in, 2H), 2.19

(s mz 365. 15 E%’
@1@1@1951-2 J?fimpbﬁé)v}}yngqpb@m%wﬁ nietgé}fsoe%\ sihgiEens gni ¢ mmob,

[ mﬁgrﬁ i

conpey Sen 172 285D HEGRSNEGN) ko GoTRM) 2 PSRy phosphine)

ferrogeﬂH(Q SIm 8 rﬂ]lnbt) a0y BNIEN (162, b5 nin®l2 &emmid)ed t@ dlnaane (75 ml)
ust. (8.0
and heated a reﬂuanglder an inert atmosphere for 3 hours. The reaction was filtered through

diatomaceous earth and the solvent removed in vacuo to yield a viscous brown solid.
Purification on silica using 0-2.5% MeOH in DCM as eluent gave the title compound as a
brown solid. The solid was added to MeOH (50 ml), heated and then sonicated, the solid
obtained was filtered and dried (3.1 g, 76%). NMR (CDCls) 7.71 (s, 1H), 7.65 (d, 1H), 7.42
(d, 1H), 3.92 - 3.64 (m, 6H), 3.39 - 3.25 (m, 2H); m/z 251.



10

15

20

25

30

0.122 mmol ), Pd2(dba)3 (44 ng, 0.048 mmol) and
1, 1" - bi s(di phenyl phosphi no)ferrocene (117 20 ngy,
w@2@1013001 ) were nmixed in anhydr ous 1, 4- di oxaPer/GB26/002801
m ) and flushed with argon 1 m xture was heated in
a seal ed tube at 90-95 C fo} 45 m ns. The reaction
m xture was filtered through di atomaceous earth and
Methadikbd with Et OAc. The organi c phase was washed with

(4-BEBHAQLLA DR (Al o) Bibe (DA OB o ed and

evapor ared 1ir vacuo. —fhe cru product was purified

by4 Beﬁ@;hoﬁ;hmmh@gmlmhmc(aa@l\(hmagg?ﬁgmdl) and HBTUI ()1 3%, 35 mmol)
I\/EO-(? to 25 |ve the title conpound (280
were [SREL(EL O ppthgn p&lnetily].p}pewmmﬁ( &, 35 m@o@ anQ JPEA (12.5 ml,

70 e e ey s el ke edgfe atyni bRaggHgo m

extraZde with étBer((8 x Zi)lﬁ)ml) Wle(dﬁﬁtl)someﬁt rBﬁlévecMht\Jaz@ﬁo ﬂo4y1316 a yellow oil.
| sopro I-3H—|n1dazol g
(85 " %M@Ml@ SRDCHS 7Bl ) v tof 11 & 11y 6580, e, 658 & 1m0, 5.07

288 SRS T o el i) meger 2 oot o,

guanldlne carbonate (7.2g, 40 nnDI) were pre-mxed in
2- met hoxyet hanol (80 m) and heated at reflux for 30
Method)}&  The reaction was WO 2007/ 015064
(4- H%‘?Eé(@zlg Qtﬁ{)}g&%ﬁ&%'l) (4%%%;112‘-#1%%%1&ngqg‘l:thﬁfofng;e bei ng

quencne rer

ex{4- Beﬁ@ﬁ)xy\lﬁ-trietlﬁ@ﬂp(hanyd) -RDhettly) ,p1pﬂzrazﬁd1€31rh)simstb1hnmt(Method 17;
was renoyved |n\{a cuo to yield a yell ow soli The

7.0 g5 P Sammal). 1% salladaemion caiben el ARt ATmeni U Fermeieyp-6 ¢, 103
mmogmérre%in& oﬁ\?e \I\}:Iﬂl E?l\e&q’lg% IQ g@t%‘?llux l?&f Pﬁ(ﬁlr Tltflfscﬁ'%'t Wag’ ﬁ:nggved in

precipitated 'S was
vacubitd yetedwaitd salid. @EMTII]@O mﬂ)aamaidsd mmSthnse\anacbated for 20 minutes,

the r%)agtggh 8\@2 %ﬁ;ggeg %ﬁt@te d?lrgg 2125 Ve?’ni%‘;3 0@%%% V(tgxo te queld a white solid
(5.0 ?)S, %é(}%j\wasllwed tél%gt ﬁr}?_gﬁt %nﬁc%{'%n mzb81(s, 2H), 2.56

thhod 15 10
(4- Chl or o- 2-i odo- phenyl ) - nor phol i n- 4-yl - met hanone
4- or o- 2-i odobenzoic acid (5.0 g, 17.7 mmol), and
Met (8.7 g, 23 mol) were dissolved in DVF (150 m),

Trlﬂh@rottﬁetﬁaﬂﬁﬁlf&qg @Qd %9@91{‘#-?@ i RetByIGipd3ziAtm L dard Al hDMREY T ester

EA (8 __Ihe reactions was stirred
ov e4r Pﬁygmyﬁ’emeﬂmxymhen}éhﬁhmletw -pipemzinDMy ) methamane,(Melteod 18;

5.0 G ne q%‘cg’i‘ﬁAiea%“@téQﬁ% DO TG i andBrdin o § iabeuiniti
anhy\aﬁae U640y i BECURBOLdody RV LERDh A Qe ko hour

usi n uent gave the tit
Addﬁml’mﬂotuﬂat athydndofi3 ed)) tves &tdedczin(l Stiing,conSu eyl foN\/R)ur Water (100

ml) \&'assad]figgl @ﬂﬁl ‘ﬁ'g,_léél\/lswggzremoge i vacu(} the remammé aqueoH% was extracted

with ether (2 x 100 ml), dried and solvent removed in vacuo to yield a black oil. Purification

on silica using 0-2.5% MeOH in DCM as eluent gave the title compound as a black gum (4.2
g, 55%). NMR (CDCl3): 7.34 (d, 1H), 6.94 (d, 1H), 6.82 (s, 1H), 3.97 - 3.89 (m, 2H), 3.87 (s,
3H), 3.44 - 3.31 (m, 2H), 2.77 - 2.69 (m, 2H), 2.62 - 2.54 (m, 2H), 2.51 (s, 3H); m/z 383.
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(m I H, 3.33-3.24 (m 1H, 3.21 - 3.12 (m 1 H);
mz 3 52. 20 Method 16
WG 20M0at06e4 2- ( nor phol i ne- 4- car bonyl ) - benzoni t r i PET/GB2006/002801
(4- Chl or o- 2-1 odo- phenyl ) - mpr.phol i n- 4-yl - met hanone
(Method 15; 5.8 g, 16.5 midi , copper cyanide (5.2 g,
58 mmol ), Pd2(dba)3 (0.45 g, 0.50 nmol),
Methdd 20- bls(dlphenylphosphlno) ferrocene (0.82 g, 1.48
d ml ) were added to

ux under an

' Qeﬁénz W%@ﬂl@(§ %EHZ%KDM 0 Eh@ @A) dAMHBRY (13.3 g, 35 mmol)

teré hr ou di at orraceous earth and the sol vent
were ackted\te OMR (mﬁ)anb ttodhly ivels ddéﬁdmenpbgbnda(ﬁdm 3§dn1in91) and DIPEA
i ca

(12.5 il g, 3B fbefion vES st A hRU RO RSl ST 20
NaOF gi dodniestaede Q\/lﬁf’etﬁé’r@ x(00 mt ) dricaeat @leéﬁtdeﬂhb%’d in vacuo to

icated, the solid obtained was filtered and drie
yield @3ellowy 0117(8% g, MR NODIBPCh) 714(-s7-32 () SH)77 48 (¢l H)y 6. 59 (d,

16D, £33 G0, $412 65310 8 5009101 5864 v b 003803 20 o 21

m/z 32814 Method 17
(4- Benzyl oxy- 2- met hoxy- phenyl ) - (4- et hyl - pi perazin-1-y
| ) - met hanone 4-Benzyl oxy- 2- net hoxy- benzoic acid (7.0
Mettd 7 mmol) and HBTU (13.3 g, 35 mnol) were added to
-ﬂﬁgﬁﬁi<1oo m) then N-methyl pi perazine (3.5 g, 35 nmol)
(4-HRRE8x b Bihh dod2ptentl)-morphdith- mwilﬁetmhdﬂ@i The reaction

was stirred for 1 hour before adding

m (f-Benaxloxaltmethoky-hhatyhemoypokin-dad- Wtyanoaﬁ |(M&t(hé’ﬁ(¥0 8.8 g, 27

éoe‘!ué%gt u%ﬁﬁg%\ﬁed | % %g lﬁ?t ! 81)%1' ég( ﬁ%a\flg{i_blu&v@%l#b?n (083 é}) were
adde&-’[@ Me@Pﬁ@ 50 %l) a4d hea&d&é réﬂiux fbH)l .hoﬁrsOThe (eactlcﬁlH)/as ﬁit@ad and the

(m 5H), 3.32 - 3.24 }—% .
solvezt—gemqj_ve@W vacpo pByiet a white sqlgg RBF g:ﬁjloggg)f (c]gp_ q.q}ag on s1hca with 0%-

5% M@’(ﬁ%ﬁ ﬁg?ﬁ\gﬁg’ﬁ‘ NeY s difk (Rl 0ha B RERE10Rd £5.1 g, 80%). NMR

(400132 Bemz. mte: PHTEINCRay 1 @D O KH} SESO) HP), PEHAEI 1364 - 3.54
- met hanone éh@th 17 5 mol), 10%
(m, 4581 3861 3SR, HB%W(@OQ(@ﬂH}»dﬂ/&%m um formate (6.6
g, 103 mmol) were added to MeCH and heated at reflux
for 1 hour. The solvent was renoved in 15 vacuo to
MethdE2X a white solid. DCM (100 ml) was added and this
. Was sonlcaﬁed for 20 n1nutes th: rgactlon

Vafa,ﬁ ﬁ@l%f(% enlﬁgthex h 1 C)S l)gﬁllohﬁ 54- -rgéthaﬁ’gﬁb ‘%K}Ieﬂ@ﬁ ZLIS?@ g, 4.22

251. Method 19
mmolY drddl 4RV, 8- lﬂ‘ﬁhﬁl@mﬁsmlzﬂ‘hgmulfo@d}mhmo] -5-chloropyridine (1. 80 g, 4 6 mmol)

3- met hox t hyl - pi per azi ne- 1- car bon) - phenyl
wereaasideg to TﬁiF (30 ml) and h%ateg at 55 °C overnight. The regctlgn wa)s/ quenched with

water (50 ml), extracted with ether (3 x 50 ml), dried and solvent removed in vacuo to yield a
yellow oil. Purification on silica gel with 0%-1% MeOH in DCM as eluent gave the title
compound as a yellow gum (1.4 g, 90%). NMR (CDCl;) 7.34 (d, 1H), 6.82 (d, 1H), 3.88 (s,
3H), 3.83 - 3.72 (m, 4H), 3.66 - 3.57 (m, 2H), 3.29 - 3.18 (m, 2H); m/z 370.
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(4- Hydr oxy- 2- met hoxy- phenyl ) - (4- net hyl - pi perazi n-1-yl)
- met hanone (Method 18; 5.0 g, 20 nmol) and TEA was
wa@eoaedi1toe+ DCM (100 m ) and cooled to 0 C, thenP¢T/iGBR106/002801
anhydride (4.4 m, 26 mml{ was sl owy added and the
reaction was stirred for 11Hour. Additional triflic
anhydride (0.3 eq,) was added and stirring continued
Methdd®23 1 hour. Water (100 25 m) was added and the DCM
— _was renoved in vacuo, the remnaini ng aqueous was

N—Eth‘dx]t’ﬁam&ﬂm_ﬁmdé{:ﬂéﬁ_ﬂ(bﬂ&a—@@é :.'irl ed and sol vent
R ) %%Q%ﬁ'%'%iﬁ#}ﬂaﬁﬂ&%@m (1S P SaDAR added to

DCM {27l ﬁl%CP}HNQBm&l a)szaambl)acals agam (dll@veddyy the%how addiRion of iso-
butryl 3hpride (E) 89, ¢. Mg r@ﬂ.}) Thg reglytlgrgwas glrﬂedl_{)gr ;jf(immlgés‘;“tief?rﬁ:_ﬂé removal

ottve byl Ui, Bl sy Rty e B ik cer O
150 mi) aﬁed Met M@Ensznﬁcﬁfe8emm}duo Sty ymdmeydsimwe@ hiey &, 72%). NMR

-nmor pholin
(300.047284&25,%52;@) 2l H&)ﬁ BoaaD: 2460237, @ §D k0% fiHD- 1.03 &,
6H1); 1ﬁfzd19l7lBTU (13.3 g, 35 mol) were added to DVF (100
M%), 'to this was added norpholine (3.0 g, 35 mnol)
and DIPEA 5 (12.5 m, 70 nmol ). The reacti on was
stirred for 1 hour before bei ng quenched with 2.0

MJLth.@EI(loo m), extracted with ether (3 x 200 nl),
e f AV E A 1LiSobu¥y r8elica yeIIow
N1 F a8 enb XS%&%}) RGBS bul Bl

(m_5H),
7 N‘-Eth@fﬂiN- H)leth§1 E;sz(zdl 4-y1}bspblﬁy15m1@es(M¢thpd 2%, 1(576 gé) 08 mol) and
3.80 -

10% %dH)g@ cz(rhpn Qﬁ.ﬁ g) Wﬁqezad§9cgto lﬁ_té):h@%ga 4%% ovela_tl) ﬂlgﬁ’[ Phe feaction
was fﬁlt} 39/ s x’%ﬁfok}g bl 1%9 ¥d y1eﬂ%1mTP{vhﬂe §olid EiRk (90008 was
enz -

OoXy- OoXYy- p enyl) - nor phol i n- 4-yl - met hanon
addedi‘ar(dl\@é i‘@du@t@waﬁs@u@,ted%l 10moh)tes baforsriicing ﬂlltﬂf@da@rél ctrzpdgA white

solid s abiagred e CHNBRIR (ARHL B YR IR B 509 e k. 6,79 Cors,

- es [ eagtionyasod sl 3@ @@2&@81@@ OH):; rn/zl99

IH), é’gpvéhﬂgq‘#{é%@e E?n vaguo to vyi eg d a)“vvhl te solid.

Purification of the solid on silica wwth 0% 5% MeOH

in DCM as eluent gave the title conpound as a white
Methodi2% (5.1 g, 80%. NMR (400.132 Miz) 9.73 (s, 1H),
1-(3- Eth%? 2(_190_13&@143fﬁ-gﬂﬁaﬁoﬁaaﬁ;ﬁkthgﬁ%l%g (g 4%"')( 32I7-|)4 (s,

(m ) -
3 NQI([MA@H)O -methz(Z2-38derg(-2-oxo- propyl‘-N—ethymsobutyramlde ?Method 24,

11 g, 0.056 mol) and NaOH (2.7 g, 0.067 mol) were added to EtOH (150 ml) and heated at
reflux for 4 hours. To the reaction was added solid NH4Cl (4.4 g, 0.084 mol), this was stirred

overnight. The resulting slurry was concentrated in vacuo, ether (200 ml) was added, stirred
for 10 minutes then filtered. The filtrate was concentrated in vacuo to yield orange oil. This
was distilled using bulb-to-bulb distillation (0.76 mmbar/120°C) to give a clear oil (8.2 g,
81%). NMR (400.132 MHz, CDCl3) 7.74 (s, 1H), 4.34 (q, 2H), 3.04 (septet, 1H), 2.44 (s, 3H),
1.35 (d, 6H), 1.32 (t, 3H); m/z 181.
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Met hod 22 Trifl uoro-net hanesul fonic acid
3- net hoxv- 4- (nor phol i ne- 4- car bonyl ) - phenyl ester
W@ 2009 ook Y - 2- met hoxy- phenyl ) - mor phol i n- 4- yl - nRCTI&BR0V6/002801
(Method 21; 1.0 g, 4.22 mmol) and
2-[N, N-bi s(t rifluoromet hyl'él!ﬂf'onyl ) am no] - 5- chl or opyri
dine (1.80 g, 4.6 mmol) 25 were added to THE (30 ml)
Methedd6 heat ed at 55 C overnight. The reaction was

uenched W|th vvater (50 mg V\nthoet her (3

: W GpLsRranes b yield
a VW fi %
1 (S)él%dnﬂ% E\ropg‘J %félmn‘f(g%z\égm tyﬁnetﬁéﬂo'ng Mﬁﬂr?g\gatnh O%SQ) g%) mol)
and Dyé&ﬂgﬂ%m&g@m 1k, .04078, m&l@%ele AdBd ¢((D®1F33nd7hé&ﬂed(aﬂ 13@36) for 6 hours.

;| 3 -
The s@lv@g wasgelgqve(dfm vgggo( tsogylglg a. dagcs glgg(ﬁﬂle 2(155 mlbryvils g%d tgghe gum

o SRR ROl s el 0.7 s,

NMR@musz SEHR O 1) BOKAE 01,4754 Js; 1), 5e5 il B L5 (g 2H, B9 -
092 nol) was added to DCM (200 m), TEA (32 m,

2.89 (m,@ﬁ)an hé3 (e 38 mizA3Powed by the sl ow addition of
iso 5 butryl chloride (10.7 g, 0.10 nol). The reaction
was stirred for 30 mnutes before the renoval of the

Methe@l2gent i n vacuo. The residue was treated with water

extracted Wlth et her (§ 150 m), dried

4~.v‘

S % o= yel |l ow oi |
( ,
](ga_% Igl‘me ag@mlélo -(3- étg?g%@%ﬁ] 3%%2)0%? ﬂ)‘l‘ﬂ%ﬁeno}l’é%Method
26; 650, 0. (ﬁBDmolETéﬁ’d QL&Yudlﬂé)cdmdﬂaleZéB g;IO{()59fmol) wele added to butanol (100

| Am no- net h- |'i denel -2-0
ml) af@ hegtedat reﬂu)g fo)r Sydays The so Ventx \gas &&%BX& n vacuo h%eld aye Ow gum.

Purifidpior ey BB ey S RERlischuatd o SEOMET ADAR] gave the e
com;(oﬁnﬁ agl yrilﬁfve salidid EGENZI @5 E:tl)f]uhdamhiers{ﬁ@ mipee@taddedithan dheesuspension
t. e react 5 filt d
was Hlishinsl SHPVAENS 0017 EPAPHPIGER THISRUGTT D TEONIMR (400132
d t ]

e
1.25 solzocqmaﬁ),ah/tzem@ed (11 g, 69%. NVR (400.132 MHz) 7.57

(t, 1H), 6.99 (brs, 1H), 6.79 (brs, 1H), 3.39 - 3.31

(m 3H), 2.43 - 2.33 (m 1H), 2.09 (s, 3H), 0.92 -
MetrPg[ﬁ%(m OH); mz 199. 20 Met hod 25 1(3

| -2-isopropyl -3Himdazol - Yl ) - et hanone
Cyclopropanecarboxylic acid ethyl-(5-methyl-isoxazol-4-yl)-amide

Ethyl-(5-methyl-isoxazol-4-yl)-amine hydrochloride (15 g, 0.092 mol) was added to
DCM (200 ml), to this was added TEA (32 ml, 0.23 mol) followed by the slow addition of
cyclopropylcarbonylchloride (10.2g, 0.10 mol). The reaction was stirred for 30 minutes

before the removal of the solvent in vacuo. The residue was then treated with water (150 ml),
extracted with ether (3 x 150 ml), dried solvent removed in vacuo to yield a yellow oil (12.2

g, 69%). Used in Method 29 without further purification.

Method 29

N-{1-[1-Amino-meth-(Z)-ylidene]-2-oxo-propyl} -N-ethyl-cyclopropylamide

Cyclopropanecarboxylic acid ethyl-(5-methyl-isoxazol-4-yl)-amide (Method 28;
12.2 g, 0.08 mol) and 10% Pd on carbon (3.0 g) were added to EtOH (300 ml) and stirred at 4
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N-{

1-[1- Am no-net h-(Z) -yl i dene] - 2- oxo- propyl }-N-et hyl -i so
wheigosesde (Method 24; 11 g, 0.056 nol) and MIDEBE@S/H02801

g, 0.067 rnol) were added tq1BtOH (150 m) and heat ed

at reflux for 4 hours. To the reaction was added
atm &§@rint INHAEIdathi ' Lrred

overrﬂ% 1g Th e&} g’giﬁ%@ﬁg é?%&rl‘rl?ﬁ\?véa@o%égn}ézé Hodp beﬁﬁ()tfwme
solidy Héhes (T3 mb rwas200edyith)is was sadeheet fost 0 htiggtes Eé}ble]lﬂemg filtered and

ut &5 The filtrate was concentrated
dmecmo 3’5{{ ?/IFCLI(%S& Gs 021197 This  was distilled
u5| ng buI b-to-bulb distillation (0.76 mrbar/120C) to
ive a clear oil (8.2 g, 81%. NWR (400.132 Mz,
) 7.74 (s, 1H) 4.34 (q, 2H), 3.04 (septet, 1H),
3‘ d 6 : 32(t 3H); mz 181. 30
I8 gihghane - 117- Met hod 26

( E?Jsg&?gggx}imhf’fﬂfn@ )Jhd@ {5553 Brong)l -N—ethyl -cyclopropylamide (Method
29; 2 92 gA 'hlgnpl) 2n4 Na@%b@ﬁ gm-Qiﬁdemre dddeki)to E&(DHT((PS‘@?mI) and heated

ot rell DA Fho T8 1B Boibin Vo> e sl NG 8 e O nelp e

reactggltkﬁ& s&% eﬁ%?gtgl?éh‘(( gléﬁe nﬁ@ﬁﬁt\}\gggﬁ&:gf quh Qoﬂc%ﬁﬁlgtea % \yctc?to &Ry (200 ml)

addedystigre tf@p Kominatesgln hﬂtthi gﬂhe\ﬁi’satg zz\gats eerﬁﬂlvl\;ognd Xg%ao?g gﬁeﬂd an
o1an%_‘§zlf" Gy (ﬁls,telg% utl.\ih 0-bu 1@%15(@1'&1/%%0 505rnggr/ ](](ﬂ)C’C]_’H) give a clear
oil (540 Fé%d/@l} I\Q\J’rk( Q. Pﬁ d@%_;ﬁj‘ @ﬁg H%] 398 (g2 1%)3 yﬁ@@ 3H), 1.87 -

m'z 236. 10 Met
1.80 Hn; HilHaAa1(t,4H)) ).1py i i08i(chi, B3 1ya)8am OE(m 2H); m/z 179.
(E)-3-Di net hyl ami no- 1| - (3-ethyl -2-isopropyl - 3Hi nmi dazol
-4-yl)-propenone (Method 26; 6.5 g, 0.028 nol) and

Met%gagli di ne carbonate (12.5 g, 0.069 nol) were added to
ut anol (100 m ) and heated at reflux for 5 days. The

eH-imdazakedro )t Bdimethyaminoeprbpaiossm 15

0 Eh F@&b'CHC%ém S i oD e BB ipe s e 30-3 818, 64020 mol)
and DMIFDALA REMH150 105 nﬁﬁﬁw £fled 3 J{X‘F)r(sgg{lfarﬁ?ﬁe%%"edtaﬁ 350°C for 6

the suspension was f| tere
hours; Th¢ solgenipyens mdna‘@danwhmwetog@éld d yeBow sglid. ﬁ@ﬁd (3MNMIR) was added
I

follox&scpl%é ltg%r @M}@ tl‘%_ri%ef'ctlggn Byes (sanlc%pﬁs %or:;%pg,ln(l gg@tshtmﬁlﬂeged A

llow s8fd % h
T:I)Oé’gc owra% OE‘Eg%S?% gxgbzl D ﬁ@éﬂg%&’oo 20 MRENeDAES 7.65 (4, 11), 745 s,

ﬂw,-l(PIS) #8691 2H)s X 32088 (4, YH); BBTAES1 (m, 1H), 1.39 (¢, 3H), 1.09 -
1.06 (m, 2H), 1.02 - 0.98 (m, 2H); m/z 234.

Method 32

4-( 3-Ethvl-2-cvclopropvl-3H—imidazol-4-Vl)-pvrimidin-2—vlamine

(E)-l—(2-Cyclopropyl-3-ethyl-3H—imidazol-4-yl)-3-dimethylamino-propenone
(Method 31; 3.4 g, 0.015 mol) and guanidine carbonate (6.6 g, 0.036 mol) were added to
butanol (60 ml) and heated at reflux for 4 days. The solvent was removed in vacuo, water (50
ml) was added and the residue was extracted with DCM (3 x 75 ml), dried and the solvent
was removed in vacuo to yield an off white solid. DCM was added, followed by ether, the

resulting solid was filtered and dried to give a white solid (2.75 g, 83%). NMR (400.132
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Et hyl - (5- net hyl -i soxazol -4-yl)-am ne hydrochl oride (15

g, 0.092 nol) was added to DCM (200 ml), to this was
w@eowed1sDeEA (32 m, 0.23 nol) followed by the sPOWGB2006/002801

addition of 25 cycl opropy! cgry ?onyl chl oride (10. 2g,

0.10 nol ). The reaction was stirred for 30 mnutes

MHE LGRS IE RN 705 Lt 6 E el VD o 200y 465 (o, 280, 1.90 - 1.84
(m, €245 nagt @by Wletﬁtﬁfq}{ %FQ 1159 p19)9 (mdfz {Sl‘(}?/%%éﬁem

noved 1 n‘vacuo to g, 699%.
Used in Method 29 without further purlflcatlon 30

EEES" 29 N-1 1-]
Method 231 et h- (2) - yl i denel- 2- oxo- propy! }

N-EthM-8 b pa¥ed ?«Ws%&!ﬂh@ms%azopwl%& papecar boxylic acid
et hyl - (b-met hyl-isoxazol -4-yt)-a (Met hod 28; 12.2

g, Bihy0&S5mudthyldsukazl94-7h)- annn@hydrochl()ﬁdd)(lg)g, 992 nadpwak dissolved

in DRHREII00R) OB agsdaﬂsﬁts' i iraiic ARyAROC KO P13 BAD and the
reac‘t’i’@i§ wfak Et‘il’?&p@ve g @?5 150 ir’:ﬁg sbﬂel\ftazgggg'ioo Tﬁxk %sgdu% obtained

white
was qucndhadl wﬂthfsaﬁuralﬂi h‘HnGI @@0 lm&ii) exteradied nithfetet € ed0a l’rﬂ) drled and

solvRiFiaaY o pivut enop 52 ooy (18e s Nk @Bb.1 %2 A, bty
8. 03r(9DMJI) §+§5l(&121®29|26‘&s 38'}?) Pbk‘?ﬁ@ﬁs’» Y2023,

I"dene] - 2- 0xo- propyl }- N-et hyl -cyc

Iopropyl am de (l\/bt hod 29; 9.2 g, 0.047 nol) and NaCH
M Ezgzlg 0. 056 nol) were added to EtOH (150 m) and
et d at reflux for 4 hours. To the reaction was

N-{ Bedaghig&@hicth-Nididefe B2 Gxo-PrdR lf-mtﬁvlf@ﬁj 21tAfudB-acetamide

reaction was stirred overni ghnt. The resalting slurry
wadV- Eﬂﬂmbéﬁﬂ ‘artﬂw)rcp-N -(Panetbyl-soxarol-¢ A0Bacetamidaddeidod 33; 18.0g,

o onT ] 5 0BT P! bt G G 8
atm €t dld %ék‘éhd’iﬁ)n%sli‘ﬂfe?e@éﬂd@owleﬁf ﬂekﬂo@&d an(cgo Pyield an off white

nmbar/ 110C) to give a clear

solid, AWOM K30 mippnd e(m]@_’(wo mlb\&er@giddq_d—ljfhe 4@34:801@ q/as QtH)e,d for 42 minutes,

I, N 1.13 -
ﬁlteﬁe%d?‘é‘g}(d%ﬁbd%ﬁwei‘ i 3ofia By %FDG“Z%—E H2255.156) 15 vt hod
31 (B)-1-(2-Cycl opropyl -3-ethyl -3Himdazol 4 yl) 3

di met hyl am no propenone

Me_ﬂl_ll'(l_é_Et hyI 2-cycl opr opyl 3H i mi dazol - 4-yl ) - et hanone
1 30; 3 O ) nd DVFDVA (6.7 m,
tF and heat ed at

13(M;{f @I—A@nﬂ@-nﬁ@lﬂ(ﬁ)—ylﬁéﬁe}sﬂjoké‘-gﬁ%dW}sM&H%VEEI 2itAfMGOURetamide

ellow solid was added

e
(Meftopll G i6 By OG5 harol 8o nﬂta)sswmecarleca@tq 3 e 103 hwers added to
dioxhf¥ (1189 n[ﬁ') yd ﬁgateadqaﬂ réilﬂspf thtogrrs.e‘flhe réaction was cooled, filtered and

solvent removed in vacuo to yield yellow oil. Purification by column chromatography on

silica using 0-40% ether in iso-hexane gave the title compound as a clear oil (8.9 g, 85%).

NMR (400.132 MHz, CDCl3) 7.79 (s, 1H), 4.50 (q, 2H), 2.54 (s, 3H), 1.40 (t, 3H); m/z 207.

Method 36

(E)-3-Dimethylamino-1-(3-ethyl-2-trifluoromethyl-3 H-imidazol-4-y])-propenone
1-(3-Ethyl-2-trifluoromethyl-3 H-imidazol-4-y1)-ethanone (Method 35; 7.0 g, 0.034

mol) and DMFDMA (11.6 ml, 0.068 mol) were added to DMF (90 ml) and heated at 130°C
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yel l ow solid was obtained (3.4g; 72% . NWR (400.132
MHz, CDC13) 7.65 (d, 1H), 7.45 (s, 1H), 5.50 (d, 1H
W@ 2®6/0(3964 2H), 3.13-2.88 (m 6H), 1.87-1.81 (npPCWEB2006/002801
1.39 (t, 3H), 1.09 - 1.06 (fpe2H) ., 1.02 - 0.98 (m
2H); mz 234 25 Met hod 32

for 141P0(u§r'| ﬁbh%t t \_A{XCl %&yg{f %bycgg{} Itqmy% a yellovy so)hdpfftrurllf%a(tjilolrl] b% column

| | -
chm?%g%%péﬁgﬁiﬂ sﬁﬁd.iah%glg 0A59 I\)S’Ie(?rPDI 1? 'U@W@é{\jgmeg egﬁcar b9§‘§ %rellow solid.

Ethef gvag agdeddfoldagedhoy §SO’vAEKel%ldl¢esdhd obt&[heﬂ ditltreal anfl@Giedtt) give the title

comPRERS £, TP S I T AR . 55

1H),[€57 @1“2%17%% 3¢l 62193/\{&51 IPEM 43 (%3 5 fiz62dri ed and

the solvent was rémoved in vacuo to yield an off
white solid. DCM was added, .followed by ether, the
MethS ting solid was filtered and dried to give a white
et (2.75 g, 83% . NWR (400.132 WO 2007/ 015064
4- (3@‘/1@'&0{3%& Q?JSH 11413()%2(514'31?-62%(0%2)11@2 H)@fan{lﬁje ”(_l)q Z H;95
k) r ' )
1. §9-3-Dimgthylafriimo- 1+(B{)eth}1 -24ttifuprongityy - 3H-iridazdl -40¥1){pnopenone

MR35 93, %023 PpDRY “%@WW%%&’E;%QQ% aa ypp-added t0 2
metlio&*]étﬂ@xy &héBo ﬁﬁ%ﬁfﬁi llil%élted' a% QX@‘@fm 4-dhl. 'Iéh'g‘ré‘fc fjon was cooled and the

hydr ochl ori nol ) was dissolve
solv mt mad lrmm(eli()@ meyo to I/oelcﬂ h lysllmsolaﬂ dEatet (1100 Inlp waamﬁield(and the

oG AR s T e P Sl B
yieldVagiRw 0K, PESHicHden OP aluRgichr %%ogi'égjnﬂf b& gﬂ]}é’é 'ilgi?% 0-5 (Vﬁ %eOH in

saturated NH4CL(200 M), extracte
DCMrigpve the itide camgomﬂi aal yedlow sobidolthelr (2ﬁ mlamlh)md by m Hexane (50

ml) Slela 3\1\_‘% to§1éaléalegff vgl%% soétlc\ll% %tg\(?vg% fere @%d]‘(l?d (15363_5 809&@ m/z

258. 223 Met hod 34 N-{
| - Ami no- et h-(2Z) - ylldenel 2- 0X0- propyl } - N-et hyl -
2-trifluoro-acetam de 15

Met §1yl 2,2,2-trifluoro-N(5-nethyl-isoxazol -4-yl)-ace
——Q;a-m-de (Method 33; 18.0g, 0.081 nol) and 10%d on

N—Ethﬁlﬁl),@ldlﬂli’or@ Agbs Mﬂm-ﬁsm@z&d Hngd&hapidat nospher e of

ydrogen at atm for 3 days. The reaction was

Ethéf? éﬁnﬁﬂwlwmﬂ yléﬁmmdmdmoohémm (19 gy9.892mab apfifTEA were
adde bem d ) 1 e( 0 iti o{ (?iﬂuoroacetyl

de P pgtercfn ¥

Chlo%dfo ((IEE VS%j Oalm)%lgl') | ”ﬂﬂ: I‘éQctﬁuan\ﬁas%tlmﬂ £& lsl%dr Befotd t1 rBmoval of the
solvent zn vacuo. The obtamed residue was quenched with saturated NH4CI (200 ml),
extracted with ether (3 x 200 ml), dried and solvent removed in vacuo to yield a yellow oil

(9.0 g, 48%); m/z 203 (M-H)".

Method 39
N-{1-[1-Amino-meth-(Z)-ylidene]-2-oxo-propyl}-N-ethyl-2.2-difluoro-acetamide
N-Ethyl-2,2-difluoro-N-(5-methyl-isoxazol-4-yl)-acetamide (Method 38; 9.0 g, 0.044

mol) was treated with 10% palladium on carbon (3.0 g) under 4 atm of pressure. The reaction
was filtered and solvent removed in vacuo, DCM was added and the reaction was filtered to

yield an off white solid (3.0 g, 33%); m/z 207.
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Method 35 1 -(3 -Ethyl-2-trifluoronmethy |-3
H i m dazol - 4-yl)-ethanone N~ f 1-]
wazoamomoesret h- (Z) - yl i dene] - 2- oxo- propyl } PCT/GB2006/002801
-N-ethyl-2,2,2-trifluoro-acgypm de (Method 34; 11.6
g, 0.051 nol) and potassium carbonate (14.4 g, 0.103
Met were added to 25 dioxane (180 m) and heated at
x for 2 hours. The reaction was cooled, filtered

1-2-MNfuS@eaN- LRV irh YA fefhatibid d Yel I ow oil.
Purification by columm Chroma @‘r‘a‘%l'ny on silica using

0- NE){%Bt—A&nnq -meths@) hydidams- ZgaxmpﬁomlltN{eﬂg/mm&und) amaamde

400. 132
(Met%;gc? ?{) }_§ b ,46 ébé?tr%l) aga‘éotags%@ ¢ ongﬁrq)(3 91g, @(92&11101)3%3& qql,dgd to
diox@&7(50 ndPaddehdaed 36
1ox( )(_ g D??Te vl A noﬂtlx_overnl%ht "l"he refdcr;tll% v&%sr%lﬁ%%%al?d tlo;ﬁl_solvent
remavga #ovacgo tg yLebi'a)m}mnwl Pur1ﬁcat1on by column ch10matog1aphy on sﬂlca

usm%et% a(sH:E%enéga 7&1% gg E(%%Elylaﬁ@y)e gwgg%ﬁ ?%/I) @JMR’(400.132
ML (B \Ro %7/ o}fsgjgg@g GB@Wg% 0%15%{@@%25%25?3%& w/z 189.

hour. The sol vent was rem)ved in vacuo to yield a

Metl¥ed Efw solid. Purification by colum chromatography
lica using 0-5% MeOH in DCM gave the title

(E)- 120D Wior ety VR Ih9W3 S0 i8azol -HyIRE - dNaShed g - Et%lbkﬁ)dll\ﬁd

by i1 so-hexane, thé sol1d obtained filtered and arred
t ol-§2-Wsflearemethy]-3-ethdgbimidazal A-)-gthaB&ed (MAthad 40; 2.4 g, 0.013

mob) e PREEMA a4 B0 G e o) g padedie Diuysd %‘1@5&%}@@&1 W 130°C for

20 mﬁ!iu(t%s_ T?ﬁy&il(zéznt t\x;rﬁ:s'%?na%qregl réé?ﬁcz 0 tgﬁéé?&’g glg%\iv sohd BCM y(3 .0 mla was

addel felppweddryi atleer (§EILB s@uuﬂtchﬁdr dfrinmauteb and then ﬁltered A yellow solid

was hatgd (e SOV G Y B Rl gt 6 T 6.75 .

1H), sanhanse 4(68- A r 1

)met onye}tahox;ae%l])er@ 1@882 grﬁjg ’aér%?’ ﬁ’gg?ggﬁg’tﬁffi% “for 2
days. The reaction was cool ed and the solvent was

Meth ved in vacuo to yield a yellow solid. Water (100

s added and the systemwas extracted with DCM

4-(2- mﬂ%ré&@thm z,eﬂ@ms%ﬂm@iagzomeymebmmmfzeﬂ%ﬁg in vacuo

yi el d yelTow solid. Puritication col umm

C P@éﬁa&%@’rﬂi}@mﬁh}’lﬁ Bﬁh&h3H$1m11@20Lﬁ%)\/bﬂiﬂlethylmﬁuwopenone

v ST Bl 52 o L
ethyl%ﬂléﬂél?%cﬂ rahéﬂﬁil em:lr mpo ﬁgi dnfl HakYe@ Bt chﬂo} % QR TRO G195 Sfhs

: Met hod 38 20
femOK?CEtm\Wth%ﬂdlldfal xwpw-smlasDﬁM 0 mil peasattled Joljdwedagadtiaan(50 mi),

the oiatamed solid was filtered and dried. A white solid was obtained (2.5 g, 96%). NMR
(400.132 MHz) 8.27 (d, 1H), 7.72 (s, 1H), 7.23 (t, 1H), 6.97 (d, 1H), 6.71 (s, 2H), 4.70 Q,
2H), 1.30 (t, 3H); m/z 240.

Method 43

Cyclopropanecarboxylic acid {1-[1-amino-meth-(Z)-ylidene]-2-0xo-propyl} -1sopropyl-amide

Cyclopropanecarboxylic acid isopropyl-(5-methyl-isoxazol-4-yl)-amide (Method 36 in
WO03/076434; 18 g, 0.086 mol) and 10% palladium on carbon (3.0 g) in EtOH were reacted
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Et hyl - (5- net hyl -i soxazol -4-yl)-am ne hydrochl oride (15
g, 0.092 nol) and TEA were added to DCM (300 nl),
wa kiog/ovis4 cool ed to OC before the sl ow additi oPCDGEB2006/002801
di fl uoroacetyl chloride (11 59, 0.10 nol). The
reaction was stirred for 113%ur before the renoval of
the solvent in vacuo. The obtai ned residue was
with 1191&&%%@1{1@11 Mt dT 3 @s&mu‘earm ehlttich W20litertd and2®lext reawtved in vacuo to
ether (3 x 20 dri d an 8O| g? ed in
Jield arabidorthy wasacdkay ot oS fieen s uliis fE S os
(MH)-. Method 39
N-{1-] 1- Ani no- met h- (Z)-ylidenel -2-oxo_propyl
MethodM#t hyl -2 2-di fl uoro-acet anm de 30
““‘RFEIhyI 2, 2 dlfluoro N-(5-nmet hyl -i soxazol -4-yl)-acet am
il {3 himidazoldavl)-efhanone, nq treated with
% al | ad r . 1t -isopropyl-
8 Bliogan mogzzhcc{"il l?ga%lﬁgl g@%%}é?g%hg]ﬁ%@g(gjpﬁpy propy
amlder(wlreﬂv&ma 7. V@ O3S sl bmdisodutrl egdmuuet(aéf;rgea@ﬁv orlwaere added

t dt I d ff 30
NSO CRCMTER NI C AT RER. (R

1), extracted th ether (3 x 100 ml),
resultiB0RE A ety pupiad NERCLOP ml exsped it it 10
dried Md solvdnt reidved-imeddro(tdyteyd a Umnbp;lzPMmapomgy kplumn

chronialt\;gi;&wlﬁin)z 31%5%%% s erigegfls gl?fatetéewb ugg aﬁaéﬁlgovgb )(3 9g,

53%) SR n@%ﬁ%‘%zﬁs@gé é’b@ﬁ?‘?%sQ?CiH}‘ 3, 6@0@ 368t @ %az 44 af B 1.98 -

reaction was filtered and the sol vent
1.91 %ﬁmmeplsv (d,\6aDUR 1T o 1 il éngl 2H),y1e0T oW03i(in, 2Bumi/Eil@3t i on

y col unmm chromat ography on silica wusing ether as

el uent gave the title conmpound as a yellow solid (2.4

Mot 432% - NMVR (400.132 Mz, CDC13) 7.74 (s, 1H), 6.78
Methdd 457 /5 V000 o0y 2 81 (s, 3H). 1,40 (t. 3H): iz
(B)- ll(aﬁlvcl(ﬁnh@yﬂmﬂom:nﬂafl Amidazak4-y1) e dimetiilamimo - propenone

T poropimrRpiopsL st el B B (BlARANANS 74 6, 0.019
mol) g“%@@%)ﬁa% 62664mg 0. dd%g%&) WIR! Addan e DVEDMA lihtedl #1130°C for 4

to"DMF (50 m) and heated at
hOUlS]-m@S&QEnt V243 refovidein vadinetosoéld enorangs enewbidd was addesfollowed

| d I 1 lid 15 d
oy bt b P Gl A% AL .5

6%)6“1‘\%@%36% ngg: c@yﬁéé QW CD%W Ab (988D, tsma(lsﬂ?et (12) 850 (d

1H),(3512 D88 (b, 61D, (98 - 199)(m, 5H3,21 ()Qi(d oH, 1. ,113 61-00¢m, @H} 103 0.98
- 288 (m 6H), 1.42 (t, 3H); mz 244. Method 42
(m, Zﬂj m/z2

4-(2-Difluoronethvl-3-ethyl-3Himdazol -4-yl)-pyrim di
n- 2-yl am ne
Method 46

4-( 2—Cvclopropv1—3-isopropvl-3H-imidazol—4-Vl)-pvrimidin-2-vlamine /001

(E)-1-(2-Cyclopropyl-3-isopropyl-3 H-imidazol-4-yl)-3-dimethylamino-propenone
(Method 45; 4.5 g, 0.019 mol) and guanidine carbonate (6.55 g, 0.036 mol) were added to
ethylene glycol diethyl ether (75 ml) and heated at 142°C for 2 days. The solvent was
removed in vacuo, water (100 ml) was added then extracted with DCM (3 x 150 ml), dried
and the solvent removed in vacuo to yield a yellow solid. DCM was added followed by ether,

the mixture was stirred for 30 minutes before being filtered and dried (3.6 g, 78%). NMR
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(E)-1-(2-Di fluoromnethyl -3-ethyl-3Himdazol -4-yl)-3
- di met hyl am no- propenone (Method 41; 2.7 g, 0.011
woredoy/ogtocd guani di ne carbonate (4.0 g, 0.022 noPQT/GBR@6/002801
added to ethyl ene gI ycol diethyl ether (30 m) and
heated at 137C for 2 days: 12Ptre solvent was renoved in
vacuo to yield a yellow solid. DCM (5.0 nml) was added
(400. 1£pkf{m®y)dse%m@r éfﬁg 4 Qs, ua;r; 6t 19e(do bﬂaus[)@d(ssmzu, dHNesO1 (brs,
ered an rie sol i ne
2H), 298%). 9WMR1PDADQ41€B§H%H7812$ (’(neal%ﬂwall-ﬁ50 LBb 5% %‘g‘glm/ﬁ)g-m
7.23 (t, I H, 6.97 (d, I H, 6.71 (s, 2H), 470(q
2H), 1.30 (t, 3H); mz 240. Method 43 30

Methdd/#] OPr opanecar boxylic acid
11 'fI -am no- rreth (Z) Ildene] 2

X‘get eru%%l }-isopropyl-

V%—mg%@ygghl 5(!] l ‘ 'Os(gg%&:) §n ! E)\ (@'@ HE 0(OW8tIFwafe ddded to

10% pal | adi um on
DCM g ahd c&oled td mcﬁt[@lrhmme stoevdg a&@hdws)-amhﬂmmyrrolldlne
CT/ G3B2006/ 002801 -122 with hy dr%gen at 4 atm of d
(2.2 g ). @EBmpB, theheactiemwies siirredlor f inoppbelredhg syt &y removed in

oSS S hEL e g R e rosomgo

extrac%t\kﬂi%getﬁér ('é <2000 I%t)@ﬁéMfdQDWenﬁremos'e@ hrowekie B yield a yellow solid.

i m dazol - 4-yl) - et hanone Q/cl o ropa ec 0X
Ether iyaE addedi and thesytsiearyvas sanisrs] fop %nlgg%zgfy!‘ ter%chm%fﬁylhlte solid

o RS 5 S ) 388, 8 v 4 -

3.78 (PH )1}@@66‘!3@%@111&31-15 ofg1ux.6¥ (:mnil@htz 30ThS R LIS, 3&@52 16 2.02
enoved in vacuo and the resulting solid was treated
(m, lH/) titD7sak. U6 anedDNRMEP43.100 m ), extracted with ether (3

x 100 m), 10 dried and solvent renoved in vacuo to

yield a black oil. Purification by colum
Meth6l14@Mat ogr aphy on silica using 100% et her gave the
_T"t‘r'e conpound as a yeI I ow 0|I (3 9 q 53% NVR

1 % tﬁreic%ir%otmég t’)aﬁggep%%d 6137;.' m%la(r Eﬁamlx&l)to I\&Detﬁgd 47 froﬁlHD
iodobkrzdVR thieEldd and B)- dhrr(eﬂqylammo pyrrohdme (5 1 g, 78%). NMR (300 072 MHz,
CDC13W)1617§.(@ 5 35 SRR 3 (0,926 66~ 825 L Y] 28 (am,

1H), 33 p@gﬁ@dagg?gggggmogpggw 185H.9% 9826\ matH; hn/zBhgNON

nmol )  and DVMFDMA (6.66 i,
0.039 nol) were added to DMF and heated at 130C for 4
hours. The solvent was renoved in vacuo to yield an
_hﬂ!!ai&ge gum DCM was added fol |l owed 20 by ether to give

AR yirEniWH- TR @éno } benzoate
ered” an g, 96% . NVR (400.132 Mz
Cchla)sol?ltlﬁﬁ of d—(3 -hsohal)qpy? 22 40ethyl-3 Anidagoledy Dswypipadin- -J-ylamine

(Metll_l?)d 14 7559 g)( in dioxane (200 ml) was added ethyl 4-iodobenzoate (9.445 g), palladium

/]

(IT) acetate (461 mg), Xantpos (1.785 g), and caesium carbonate (22.29 g). The mixture was
degassed, and purged with nitrogen, then heated under reflux for 3 hours. The mixture was
cooled to room temperature, the solids were removed by filtration, then the filtrate
concentrated in vacuo. Purification on silica using 2-5 % MeOH in DCM as eluent gave the
title compound as a yellow solid (3.82 g, 31%). NMR 9.87 (s, 1H), 8.46 (d, 1H), 7.90 - 7.83
(m, 4H), 7.45 (s, 1H), 7.14 (d, 1H), 5.72 - 5.63 (m, 1H), 427 (q, 2H), 2.49 (s, 3H), 1.47 (d,
6H), 1.30 (t, 3H); m/z 366.
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1H), 3.12 - 2.88 (m 6H), 1.98 - 1.92 (m 1H), 1.60
(d, 6H), 1.13 - 1.09 (m 2H), 1.03 - 0.98 (m 2H);

wWOort@784864 25 Met hod 46 4 (2 PCT/GB2006/002801
Cycl opropyl - 3-i sopr opyl - i) dazol - 4-yl ) - pyri m di n- 2-
ylam ne /001 (E)-1-(2- QICI &g%opyl - 3-i sopropyl -

H i m dazol - 4-yl ) - 3-di net hyl am no- propenone (Mt hod
Methed SO 5 g, 0.019 nmol) and guani di ne carbonate (6.55 g,
4- léP-E ﬂ-igs%p@g ZVEJtﬁvlalq? %Hldta ol-Sfe-{'ﬂ%l,rﬁﬂﬁirgbx&mnhgd‘.%Eﬁ%lic acid sodium

) Jara redt e dli™ I'4ZC 101 2 ays. BALS]
salt sol vent was 30 removed in vacuo vvater (100 m) was
added then extracted with DCM ( ,..dried  and
t hEthybfiddr(l -&S@ﬁ&péb%mﬁtbsdchfélm@awlé rﬂl)@yrymdub%yﬁanm@ benzoate
t .
(MeBYUIEES AT RS RS 18l B0 ineb MR Ehtf RatRP (b1 gy in
wate( QZ(BmQ wak8Mled. NMBIM&ILQ@Q/% mmlﬁﬂﬁﬂ@&Z“BE&mlxture was

-123 4400 132 MHz, CDC13 22 (d 1(1 I—B

concgntyajeq m vqcu%the%dlgspl\(eglépw@{er (499 ml)gmgiwksbqgcgwn @L@Ac( x 300 ml).

The %ﬁ%ﬁuilaéglgxga J%n&éd(fpatedéﬁ)@%céodto Ygﬂ'ﬁ 'the]tp}ge omog;ozl%gf gg ?}Ng)lte gohd

(3. SDgrmlP/h)yNMRmB psﬂlH() 8.38 @, IlHyI’D?E(@& QHdO? lsx?edjygl)) -kl ((sahH) 7.03
- | odgobenzo chl or 19 no and TEA
(d, IH) 5 @202{?2&’6‘%¥ Hipedr 9 (éd%@;l(] %(diﬁl@ Méé and cool ed
to OC. To this was slowy added (S)-di rrethyl am no
pyrrolidine (2.2 g, 0.0 19 nol), the reaction was
MetbBoéd 8t ed for 1 hour before the solvent was renoved in
0 90% vol une, The slurry, obt al ng d WaS.QUenched
arovft-(LeA§qprap 1- ehl 3Z01=34 (3 x

yl]arﬁf?\glﬂé&zo atdl i ed and sol vent removed in vacuo to yield a
yertow solid. Ether was added and the system was
S oiﬂo eabidiohoif 5ifthono-#(B €sopaoyy | {2-methy BAlH-iAmdaxbi-4 whik pygimidin-2-

yiargg{Mstnod 35042 Bigiorareardtyud wagadie ol igtBentope .59 o)
i By, 85 o (8. i 1190
mixt]hre?\@as( dagass@d—])qndrﬂuzgeﬁélﬁth ifropyat, tthooh 1eBte( (IRYlerFeflux for 3 hours. The
it A1 3 FROT ORI s gt Haretrinaves T kgt e
ﬁltrel(t@cd\fﬁ:%ﬁ%efflzl Y 06N PrificREQPengayd usﬁﬁ’é o5 %%[é’@]q in DCM as eluent

di met hyl am no pyrrolidine (5.1
gave(tﬁe)@ﬂe)?@mmmd as20ye0DELB)id 12.75 g( %o FH)MRP Ph(s( th1), 3K2, (d, 1H), 7.88

@ 2 P50y 280565 Ty 9450 s psitet Tapganld g8 B fHp T 46 o

6H), 180 (t1319¥ n/z 3846 (m I H); mz 345,

Method 52

4-415-Fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yDpyrimidin-2-yllamino}benzoic acid

lithium salt

To a stirred solution of ethyl 4-{[5-fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-
yDpyrimidin-2-yl]jamino } benzoate (Method 51; 2.75 g) in EtOH (70 ml) was added a solution
of lithium hydroxide (301 mg) in water (15 ml). The mixture was heated under reflux for 18
hours, then concentrated in vacuo and partitioned between water (300 ml) and EtOAc (300
ml). The aqueous layer was washed with further EtOAc (200 ml) then concentrated in vacuo

to yield the title compound as a white solid (2.07 g, 80%). NMR 9.56 (s, 1H), 8.53 (d, 1H),
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Met hod 49 Ethyl 4{(4 (1 -isopropyl-2-nethyl-
| Himdazol -5-yl)pyrimdin-2-yllam no; benzoate 25 To
W@ 2®o00woson of PCT/GB2006/002801

4- (3-isopropyl -2-nmet hyl - 3Hi m dazol - 4-yl) - pyriinidin-2
-ylamine (Method 14; 7.818%-in di oxane (200 nl) vvas
added et hyl 4- |odobenzoate (9.445 g), palladium If

7 80 (d’aﬁq{)qts@, (@480, Rk, (4 X8y, 5% -(SEER 1gY), 2ands, Cabs] &Md 6H); m/z
carbonate (22 29 g). The m xture was degassed, and

356. purged with nitrogen, then heated under reflux for 3
hours. The m xture was cooled to roomtenperature,
the solids were removed by filtration, then the

Metholiisit rate 30 concentrated in vacuo. Purification on
= sSffica using 2-5 % MeOH in DCM as el uent gave the
1-(4- Iotlnbérmoxk)ﬂmmhim_é&a yellow solid (3.82 g, 31 %. NWR

%l@éltﬁesconﬂq}h%d x}/ai Rrepér%d 1%61'591%11* %8961 “to M&ﬁod (Grfrox‘h ,rrohnol and

| H),
4- 10do§@hzo§l"@h’lor?de4ﬂl\ﬁl$,7 73, 25, 428((d, 2HB H)O6 (ald,stH)g #.3534H8 (br d, 1H),

2007/ 015064 PCT/ 6820064190%3291 -124-
3.60-3 Ni5t(hp dH5everlapping water), 2.00-1.65 (m, 2H); m/z

4-{[4- (] -1sopropyl -2-met hyl -1Hi m dazol -5-yl ) pyrimdin
-2-yl]am no}benzoic acid sodium salt Ethyl 4- {[4-(l

Method $PPropyl -2-methyl - 1 Himdazol -5

(221 et e S e g S 9ante Db g en i
of Na(]—| (419 ng) in water (20 m) was added. The

OB i xture was heated under reflux for 2 days. The
MrKé HAE cHBSoundonaestfaaddid a similacuanner hEMedioéslo‘?W‘éSéPg RE)-3-
water (400 m) and washed with 300

(dimetirbminolebisy dy oy WS Lo eh AR T H SR B ) (Yighod 37 in

WO Ok@%ﬁié iy gfa%%%fﬁ gaglérﬁ?tg’?l' Eﬁsos)oﬂ (1d1sogfp§ﬁ2-ﬁleﬂ%4-% 1m1dazol 5-

yl)proptd- en-Z dhé NMR (306)074 MH3, ADCL017.21+)-17 6.8, 6§5-(;§ I(H,}P 56-4.91

hod
(m, 118, ﬁyl]Z 3|.05 im[ (=h3 |2%%3%(T47H%&J46B}7é}§3 %?E IC) 51

H i m dazol -5-yl ) pyri mdin-2- yl] amno} benzoate 15
To a solution of

Methed fssuor o- 4- (3-i sopropyl - 2- et hyI 3H-| m dazol - 4-yl) - pyr
rm di n-2- ( d 2 g). i

P all&eggfg%%#:ohﬁd 9/9? gﬁggre& 308 sﬂma:r n?éﬁﬁ&lﬂb Methdd 18y gbing (22)-3-

car bon

The m xture was
(dlmﬁﬁgﬁlﬁ&ﬁ?@ mﬁﬂb(ﬂg@«dlomtyﬂrzﬂmt%asbéﬂ -imidenl-Pry APE-4rftrdrone
3 -
Motk dnapice of (e sy i Pt e -ORpfidp iy FRATL- 17

1m1daF§oF§fy;1)??c%p29 ehiil- 6ﬁeaWRQW4fdeDﬂjmm®(d 1H),7’71 (d, 1H), 6.58

Ion on silica using 2-5 % MeOH
(br. sel MR 17 (quintet, 1H), 3.45 (s, 3H), 2.42-2.29 (m, 4H), 1. 80 1.64 (m ’?H) m/z 248.

Method 56

1-(4-Iodobenzoyl)-4-methyl-1.4-diazepane

The title compound was prepared in similar manner to Method 10 from N-
methylhomopiperazine and 4-iodobenzoyl chloride. NMR (400.132 MHz, CDCls) 7.79 (d,
2H), 7.18 (d, 2H), 3.84 - 3.79 (m, 2H), 3.54 - 3.52 (m, 1H), 3.48 (t, 1H), 2.79 - 2.77 (m, 1H),
2.70 - 2.66 (m, 1H), 2.62 - 2.55 (m, 2H), 2.45 (s, 3H), 2.07 - 2.00 (m, 1H), 1.91 - 1.84 (m,
1H); m/z 345.
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gave the title conmpound as a yellow solid (2.75 g,

329% . NWMR 9.97 (s, 1H), 8.62 (d, 1H), 7.88 (d, 2H,

wQ@2@0/0(3¢4 2H), 7.38 (d, 1H), 5.47 - 5.38 (m 1PQT/GB2®6/002801

(g, 2H), 2.53 (s, 3H), 1.46 gd, 6H), 1.30 (t, 3H);

mz 384. 25 Method 52 - 126 -

4-{[5- Fl uoro-4- (1-isopropyl - 2-met hyl - 1H-i m dazol - 5-yl)
Meth@y§7 m di n-2-yl [ am no }benzoic acid Ilithiumsalt To a
stlrred solutlon of et hyl
1-Tsopo -(1-i sopropyl - 2-met hyl - 1H-i ni dazol - 5-

Q;E?gﬁ gt &lan%pxhel ?%ﬂagkﬂ%&z(@?‘g?aﬁ&@em (3¢ ?%et%@dﬁéd to

ed a solution 30 of 1ithium
Meomymm)diﬁd 6804d ag)°Ci for Dtéas. NIIENBH3 (67 wasslawle adged over a

e e T Ao, LR O
was a&?\%%d tor@ﬁ%}‘g 1;{1_1?;% :ﬁﬂﬂ&‘&%@mk&ﬁﬁ'ﬁe NRSstNRA ROE: Mk teketidt TBE reaction

en concentrated in vacuo to yield
was cbﬁt&ntraﬁetlen camp dopitlds yellovhiesielus.ollisiwag gaenched gGhgvateuHd0 mb),

extlaq?s@&?‘y%&gﬁ@&%@ éé@@% Eiﬁ}?dj r;Q %Vegalze%e ]z';%ggcgto (ta yle% viscous clear

oil (?.g 853 ﬁgzl_b‘iiml v%é@addgd g)GT %?%(ggﬂ)(dﬂd i (581819, théreadtidn wis didred for

16 hotirs(befdro dolxniratydn) erm i Tdhie mes@t1011 WHR gucndlp@w@bmr{ao ml), to this

was o BIRBIT GHEOTE PRGRRADBPIS Wi BT GRCNRUJS JaL fgn extacted
with %@Ac G }g§Od ﬁiﬂ)1 arl'ad arftt &@ve@lggarethh@/ rerftoRa-ift vadud 10 fy1<£1d the title

H overl appi ng wat er

conlp()u]?ri as’za-&clldw ail @12 g). Wmﬂ%@35MH72@D@3X%f4TEZﬁ9|(@F‘r§ﬂ2})2 68 -
763@9/’41% '?/i} 125]8n(€1 I?rﬁ) q’n%lazol -5-yl ) prop-2-en-1- one

The title conpound was prepared in a simlar manner to
Met hod 1 by using (2E)-3- (dinethylamno)-1
Method138cycl obut yI - 2 mst hyl - 1Hi m dazol - 5-yl ) prop- 2-en- |
L-Be -0on (.l\/bt ho 13 | 15 WD 03/076435) in place of
-1-(1-isopropyl-2-nmethyl-1Himd
azple tﬁleyé&‘lﬂ’d'o%ﬁd a8 @répafbﬁQn sinVRr (1‘131@6«21&34\/1&th 1€BGhkB)-isopropyl-

7.27-7.17 6.85 (d,
1 4-dBzepare. (M‘f:ﬂ(q«ﬂ‘ 5% %d 420@@2&3@ c{{)@pdq gngRl(mag 1@%&%,)@[)(:13) 7.74

B I

1H), QQ’)’TRPQ'P{; %2) QVSS%REH , 88D N9A- ssm(matHnannex 1. Gb(ﬂvjeﬂﬂl))d 02 0.97
usi n
(m, 61-%/) m/z 373.

Method 59

1-(4-Bromo-2-methylbenzoyl)-4-methyl-1.4-diazepane

The title compound was prepared in similar manner to Method 4 from N-
methylhomopiperazine and 4-bromo-2-methylbenzoic acid. NMR (400.132 MHz, CDCl)
7.38 (s, 1H), 7.34 (d, 1H), 7.04 (t, 1H), 3.86 - 3.76 (m, 2H), 3.34 (¢, 1H), 3.27 (t, 1H), 2.75 -
2.73 (m, 1H), 2.69 - 2.50 (m, 2H), 2.50 - 2.43 (m, 1H), 2.37 (s, 3H), 2.30 (s, 3H), 1.99
(quintet, 1H), 1.80 (quintet, 1H) (rotamers); m/z 313.
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(di met hyl am no) - 2-fluoro- | -(1-cyclobutyl-2-nethyl -
H i m dazol -5-yl ) prop-2-en- | -one (Method 54) in
w@bk@em164 (2Z) - 3- (di net hyl ami no) - 2-f | uor o- | PCT/GB2006/002801

-(1-isopropyl-2-nethyl-IH

i m dazol - 5-yl) prop- 2-en- | - okl - NVR (300. 074 NHz,

CDC13) 8.26 (d, 1H), 7.21 (d, 1H), 6.58 25 (br. s,
mg 5.17 (quintet, 1H), 3 45 (s 3H), 2.42-2.29 (m

0 6

Met hod 56
‘ - . 3D3Ca7epane The title
‘”ﬁ" H bl 18! Hh'leﬁ“ ARBNSMERoMBRREINL O
from N 30 neth Q)ﬁ@rlr)o%phaperlazsl nle élF]d 4-| odobgnzoy
methgzhiomapq:mazmﬂ%@m@&oﬂr&ﬁ Kz ;0 bODOIcid. N’MR((dOO 13HMHZz CI¥Cl3) 7.35

@ 050N 170524 60! 3G B3 255396 (g ag e 110,275

- D2 5
-27@51131 14 @?65 2265511({11? 21 2564(%1 (m) %E% 2%2‘2 3??01509 3H),

202P(E'I§¥6CGBQOBB/D&&80)£2 (mlIH) m/tzt3ﬂ6d 57 1 -Isopr opyl
1, 4-di azepane teat-Butyl 1, 4-diazepane-1-carboxyl ate
(17 g) and acetone (10 g) were added to MeOH (150 ni)
MetRol\flgptirred at OC for 20 mins. NaCNBH3 (6.4 g) was
y added over a 5 20 m nute per| od keepi ng the

“al | oved t 't
R b el B SR b LR B
dlm&mﬁﬁ%lfcﬁﬁ 8ChnhiRe uﬁémr&ﬁo-mmlo@o&nmb lagd. NSSR 30D o715rMHZ CDCl3)
was quenched with water (100 ml), extracted with

7. 38et7tﬂ§"r(n( 3R, 3.09 - A8}, (mdﬂHé,cB Gihd3 4 6 meditD), 2efpovae8 (m, URkds0 G,

3H) ?d?o%{:?e{ﬂg) %Flﬁ SZ‘S:QAPEFP) @n 9 & |77(5é9r}1$§> “‘Zhg“ﬂa;cr?zn was

stirred for 10 16 hours before concentration in vacuo.
The reaction was quenched with water (30 m), to this
_h&_%dded pot assi um car bonate unti|l the aqueous was
B ted W|th Et OAc
C Y enoved in
vacme uﬂ@ cwﬁg&dﬂ \bﬁs ;srbﬂsalr@d upsimn@mms t@waiddmlanl(m)-zv N-
(400. 132 MHz, CDC13) 2.94 - é
dlmﬁghﬁgyrrolgchg:; e(rmne apfj 4- bIOI‘J]lQ—7 ﬂ1101glg:n(zmc agyc}) NM._R@Z_L ({%72 z, CDCl3)
Z p
nasSiton 02 8L 59038 daSR SN TR IAR o Al eap s

3H)I\zr,a2h@d3m9)z‘rml)2m§®mqmd 1L7%¢d] Hzgmaewm hod 57)
and 4-iodobenzoyl chloride. NWVR (400.132 Mz, CDC13)
7.74

Method 63

4-(4-Bromo-2-methylbenzovl)-1.4-oxazepane

The title compound was prepared in similar manner to Method 4 from 1,4-oxazepane
and 4-bromo-2-methylbenzoic acid. NMR (400.132 MHz, CDCl3) 7.39 (d, 1H), 7.35 (d, 1H),
7.05 (d, 1H), 3.90 - 3.80 (m, 4H), 3.76 (t, 1H), 3.64 - 3.57 (m, 1H), 3.36 - 3.32 (m, 2H), 2.30
(d, 3H), 2.03 (quintet, 1H), 1.75 (quintet, 1H); m/z 300.

Method 64

4-(4-Bromo-2-fluorobenzovl)-1.4-oxazepane

The title compound was prepared in similar manner to Method 4 from 1,4-oxazepane

and 4-bromo-2-fluorobenzoic acid. NMR (400.132 MHz, CDCl3) 7.36 (d, 1H), 7.33 - 7.29 (m,
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20 (d, 2H), 7.13 (d, 2H), 3.75 - 3.72 (m 2H), 3.40

(t, 2H), 2.96 - 2.84 (m 1H), 2.79 - 2.77 (m 1H),
WQ2®7/0{%064 1H), 2.62 - 2.56 (m 2H), 1.92 - 1. 8FCT/GB2106/002801

H, 1.71 - 1.67 (m | H), 1.1% - 0.97 (m 6H; Mz

373. Met hod 59 25 )

1- (4-Brono- 2- net Ibenzo 4- di azepane The

1,344 & Bonpsand, b6l T Si68 (ot Dmardas . 210, 2.04
4 nmo erazi ne and
(it 1 g&:g{%&{ﬁ"i}tb@ éag'ci PR (400. 132 Mz, CDC13)

738 (s, 1H), 7.34 (d, 1H), 7.04 (t, 1H), 3.86 - 3.76
(m 2H) 3.34 (t, 1H), 3.27 (t, 1H), 2.75 - 2.73 (m
Methed 652.69 - 2.50 (m 2H), 2.50 - 2.43 (in, IH), 2.37
34884012 2 30, 6S 30 (quintet, I H, 1.80
#%Mm- 13. WO 2007/ 015064

P@h@ﬁ@%ﬁg&ﬂﬁ%s prépafed MBIMRE: BShner to Method 10 from 8-oxa-3-
Br ono- 2- f | uor obenzoyl ) - 4- net &I _GﬁODeldl azepane

azabmélot[ff 341@%%%@@ Hdodelienpeyd shlosde. p2 rhvéHneGD@b) 7.76 (d,

260, 0ot 4 TR g I, S 3R f{mﬂe@oaﬁ‘%éw 130§ - 182

(m, 371{)'3575 (1d48 (m, H)H) (YOt%eI@)j,m/lz 3y, 7.24 (t, | , 3.83 -
3.77 (m 2H), 3 (m IH),338(t | H),
275-273(m 1H) 265-262(m 1H), 2.58 - 2.56

‘E‘ig& 2.54 - 2.52 (m 1H), 2.38 (d, 3H, 2.02 -
(m 1H), 1.88 - 1.82 (m | H; mz 317. Method 61
(39)- AN 4 B®Ind-2-methylbenzoyl)-N. N—d1methvlpvrrohd1n- -amine

- (4- Br.ono- 2-fl uor obenzovl ) - N, N-di methyI%rrolldln

- akP@ ethﬁ@np@mdéNwmwrwmﬂw@Wé@ thed i frem (3S)-N,N-
dimdRBGL olfcﬁn-'ﬁ’b&r{ﬁﬁg afkd %ﬁ)%‘ﬂlé 3 R Blj\{kl\%zow acid, NMR (300079 MHz.

pyrrolidin-3-amné an enzoi ¢

CDCag,)I7d39 @NFHL:?OJE @7 EH)VHa6 (@Dﬁ1§3)4 007- B4 (m71}2)73(6m 333‘9(m lH) 3.31
-3. 2@@1 1H). jAx 3§>"% émHifé)ﬂ)Z 03 365 (s, lfivH; 203565733904 0(3|ﬁn 4H),

3 B (m I H; mz 316. 15 Method 62
1'90(31::2241 -’(I%BB%Z}T% 2-f1 uorobenzovl) - N, N-di net hyl pyrrol i di
n-3 -amne The title conpound was prepared in simlar
manner to Method 4 from (3R)-N N

hyl pyrrol i di n-3-am ne and 4- brono-2-fl uorobenzoic

2. BBe (1th: cdrhl);ourﬁ 84k I(rSparéH-Dn, snﬁllé’r]mémer Bj-Met}&dll?fremZMQ)ZN N-
dlme(tﬂgflpyrll_ghdlné “amine anc? 4- bromo 2 rnethyfﬂenzmc acid. NMR (300.072 MHz,
CDCls) 7.39 (s, 1H), 7.35 (d, 1H), 7.07 (dd, 1H), 4.00 - 3.84 (m, 1H), 3.61 - 3.35 (m, 1H),
3.31-2.95 (m, 2H), 2.81 - 2.64 (m, 1H), 2.30 (s, 6H), 2.19 - 2.02 (m, 4H), 1.90 - 1.76 (m,
1H); m/z 312.

Method 68

(4-Bromo-2-chloro-phenyl)-(4-methyl-1.4-diazepan-1-yl)methanone

The title compound was prepared in similar manner to Method 4 from N-
methylhomopiperazine and 4-bromo-2-chlorobenzoic acid except purification was by
distillation under reduced pressure (180°C @ 0.80 mmHg). NMR 7.73 (d, 1H), 7.59 (dd, 1H),
7.28 (d, 1H), 3.71 - 3.63 (m, 2H), 3.28 - 3.19 (m, 2H), 2.95 - 2.89 (m, 1H), 2.69 - 2.64 (m,
1H), 2.62 - 2.52 (m, 2H), 2.29 (d, 3H), 1.90 - 1.82 (m, 1H), 1.75 - 1.67 (m, 1H); m/z 332.
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Met hod 63 4-(4-Brono-2-nethyl benzoyl) -1, 4- oxazepane
25 The title conmpound was prepared in simlar nmanner

wao o0oetdeed 4 from 1, 4- oxazepane and PCT/GB2006/002801
4- br ono- 2- net hyl benzoi c aC|d NVMR (400. 132 WHz, CDC13)
7.39 (d, 1H), 7.35 (d, 1H1297.05 (d, 1H), 3. 90 - 3.80
(m 4H), 3.76 (t, 1H), 3.64 - 3.57 (m 1H), 3.36 -

Methad 62 (m 2H), 2.30 (d, 3H), 2.03 (quintet, 1H), 1.75

(qU|ntet %Fbl niz 300 30 thhod 64

epane The title

C?Eﬁ?#nd . url%r\%{)sg[ §9&(§écpnss'hml$ﬁ'g @beei{deﬂl‘éd Metdirdg 440xazepane

azepan uorobenzoi ¢ acid
and 4%&-4%1&3&:% acldEL3)t phriBiGatich, wasy, digtilBBion uﬁd@ge@med

pressé?@%%%%%%m@%ﬁ@%ﬁo% C()§21 17( @0 %ﬁ%@ ’}_%I &b 1?{3 §z9 3.66

(m, 511(17% 6455 éﬁ) § 2505 (n? P, 16801 M7kn, 180 H.77 1188 (m, 11D

m/z 389.(4- Iodobenzoyl) 8- oxa- 3-azabi cycl 013. 2. 1] octane The
title conpound was prepared in simlar manner to
I\/Et hod 10 from 8-oxa-3- azabicycl o[ 3. 2. 1] oct ane and
Meth 7gdobenzoyl chl oride. NWR (400.132 MHz, CDCl3) 7.76
——tl%—zH) 7.12 (d, 2H), 4.50 - 4.16 (m 3H), 3.50 -
(4-TodopREny(I (18 HB)-23rdy1-2, 3 dBGatfioycld B2, 1 TReifieS -yl methanonem

@maéleéén@éﬁ _%as( e pgrat it GORATRE s (Moot 10 0m (15,45)-2-
propyl by h)azag& é\v&ac?d[ﬂét BH‘J'.P? e rak '4%&1?&%891%1&#@1@ NMR P.80 (4, 2H), 7.27

in simlar nmanner to

«d, 2H1)“ @%((38)1{)513!&15 dlase(nhymw Bb(ddd"lH)fo%ﬁﬂsnéHhrz@& (d lH) 2.61(d,

1H), 2;@@;1;2;‘3097(%353}]2)8%/ 71&;121%‘:@%? nf\'ﬁ@é% @95@)%@13}%&1& 372.

- 3.84 (m 1H), 3.61 - 3.35 (m 1H), 3.31 - 3.23 (m
| H), 3.18 - 2.95 (m 1H), 2.80 - 2.63 (m | H), 2.29
Method, 716H), 2.19 - 2.03 (m 4H) 1.90- 1.74(m 1H);
2n12312 thod, 67 20 ]

o a ..-

5 et hyl pyrrolidi
N-Phe &%I\?e-@ﬁﬁd falals &)?e %R:'a?ﬁ? §i)fx‘1ﬂll\e|1\f\@¥anﬁé1et@@ﬂ@cﬁod MO Siofd 2-4Y,4-

manner to

dlaze@amcmmeltmormd zumloaeramyh@ﬂm BMIR (RS- B2y CRE 0 @ (ds
2m), 713 (d, 2%3.8%0- L D80 My 3.62 - 3.50 (m, 2H), 3.50 - 3.42 (m, 2H), 2.92 - 2.81
(m, 1H), 2.81 - 2.60 (m, 6H), 2.01 - 1.92 (m, 1H), 1.83 - 1.74 (m, 1H); m/z 375.

Method 72

(4-lodophenyl)-(1.4-oxazepan-4-yl)methanone

The title compound was prepared in similar manner to Method 10 from 1,4-oxazepane
and 4-iodobenzoy! chloride. NMR (400.132 MHz, CDCl3) 7.76 (d, 2H), 7.14 (d, 2H), 3.89 -
3.72 (m, 5H), 3.69 - 3.59 (m, 1H), 3.54 - 3.45 (m, 2H), 2.09 - 1.97 (m, 1H), 1.87 - 1.75 (m,
1H); m/z 332.

Method 73

N-(5-Methyl-1.2-oxazol-4-yl)cyclobutanecarboxamide

Cyclobutyl carbonyl chloride (26.7 ml) was added dropwise to a stirred solution of 5-
methyl-1,2-oxazol-4-amine hydrochloride (30g) and TEA (80 ml) in DCM (450 ml) at
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CcbC13) 7.39 (s, 1H), 7.35 (d, 1H), 7.07 (dd, 1H), 4.00
- 3.84 (m 1H, 3.61 - 3.35 (m 1H, 3.31 - 2.95 (m
wWQ@Rkjo7/ots08d - 2.64 (m 1H), 2.30 (s, 6H), 2.19 PCRGB2006/002801
(m 4H), 1.90 - 1.76 (m 251 H; mz 312. Method 68
(4- Brono- 2- chl or o- phenyl )=t nethyl - | , 4-di azepan- |
-yl') met hanone The title conmpound was prepared in
ambietitShbahtur@ e fedcdoMatitiask was stiored M3 min then washed with water

(150 Bk e R biontb g I ED s Y DR LRBEIhe adfbyvers
were r%%gt%g#&ﬁjv{t% %9 ?(dl%% i@ﬁﬂ%coﬂf@ﬁeé oré%ni%%‘(tr%cﬁbﬁhngg 92&@_804),

ﬁltere%aﬂc?cz&ﬂggnt?dt%d iézgucﬁﬁo.-Tzlﬁ.rSéi’dl(ernvas]ﬂ*ﬂura@d eOth-etizer §25Q va)), filtered and

) . - . y 2 . , -

dried iy th tits compog v bkl 55 323 VRS887 DipER T 852
20 0 s '

AT SR, A B 211135 o 1.

: ) nmet hanone
The title conpound was prepared in simlar manner to

Met hod 4 from 1, 4- oxazepane and
Methad 4 ono- 2- chl or obenzoi ¢ aci d except purification was

NCRlorfl bl Al SRRTS ofsduehind IR/RSIU R 182C a 0. 58
3Béfhne d3méibiyl s(lﬂlphidﬁei-l)mn[ﬂ’eﬁ@.o{) 8. % ?(Mrsé)lulliiai) in %H’E)J,wzz added over
3.25 (in, 2H), 105 187 (in, L 77 - 168 (in
30 mingo;a stigred sglution gE NImeHy by (%@%‘Q%ﬁﬂ@ﬁ«}?k)“ﬁnﬁ% oxamide
49) 2 ) .
(e EERTALTAF 4150 pyunder o eyt apquphere st it eperaure: The
reactif@@ muiagwi%ﬁrgﬁe‘pwmiﬂsm ambichtremperatee then hested sadargreflux
rom -2- - _di '
S S Lo i sesBlare oA, 2 ALBBAW I v
MeOl%I%;jflégg%g((ls;@ b%%ge, étiz}pué% %%?oi?ntﬁﬁt?ﬂlﬁezréﬁe fgdg'? ,hr% Ij;&? I—KZGI glz dioxane
(55 ml) waB&idet drope, stlrrddfof d, hr thidn, thd s@gent demavdgy, in yagyw. Ether was
addec{, Zhee)(( Itgg.:l@ﬁ@];z g&@eﬁf‘ﬁ%ﬁ% f_gr%tf (}f;segil) t;g ggfﬁéhg t7iﬁé cor%igou'\r/l%tag 9% ofotrless solid
9y NnAeds | ho (€L hey, B! 064 .9%@n, 2H), 1.88-
oA IS ksl s, comang g 613
1.64 @had®pariz 166/1 ) et hanol and 4-i odobenzoyl chloride. NWVR
(400.132 Mz, CDCL3) 7.75 (d, 20 2H), 7.13 (d, 2H),
3.80 - 3.72 (in, 2H), 3.62 - 3.50 (in, 2H), 3.50 -
Mot (i, 2H), 2.92 - 2.81 (m 1H), 2.81 - 2.60 (in,

=2.01 - 1.92 (m 1H), 1.83 - 1.74 1H; m
N-(C8@bbutylmethyl)-N-(5-methyl-1 ,2-oxazol-4-vl)acetamidg m ) z

1

Acetic anhydride (35 ml) was added over 30 mins to a stirred suspension of N-
(cyclobutylmethyl)-5-methyl-1,2-oxazol-4-amine hydrochloride (Method 74; 37.3 g) and
sodium acetate (15.1 g) in acetic acid (250 ml). The reaction mixture was stirred for 16 hrs at
ambient temperature then concentrated in vacuo. The residue was stirred with 10% aq.
potassium carbonate (400 ml) for 1 hr then extracted with DCM (1 x 300 ml, 2 x 100 ml). The
organic extracts were washed with brine (100 ml), dried (Na,SO4) and concentrated in vacuo
to give the title compound as a yellow oil (36.2g). NMR (300.072 MHz, CDCl3) 8.08 (s, 1H),
3.63 (d, 2H), 2.41 (m, 1H), 2.34 (s, 3H), 2.05-1.80 (m, 7H), 1.74-1.57 (m, 2H); m/z 209.
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Met hod 72 (4-1odophenyl)-(1 4-oxazepan-4-yl)nethanone
25 The title conmpound was prepared in simlar nmanner
wa eooketdoed 10 from 1, 4- oxazepane and 4-i odobePZDGB2006/002801
chloride. NWR (400.132 WHz, CDC13) 7.76 (d, 2H), 7.14
(d, 2H), 3.89 - 3.72 (in, 5sHL-3.69 - 3.59 (in, 1H),
354- 3.45 (m 2H), 2.09 - 1.97 (in, 1H), 187- 1.75
Methoh 76 1H); nfz 332. 30 Method 73 N (5-Methyl -

StN r(C?ﬂoﬁt?cPHﬁétHﬁz)‘N (55mefh$¥ T:Qde]azgl @ysz&ltaﬁdagmﬁmd)ﬁ 36.0 g)

drochl or and i'n DCM
and IWZ) Eﬁ)@ﬁ/ca:bsﬁe&o Iggtilﬂ EQE@OBGOOGIZ 8@3& stmicsml@m‘glhefdtogen atmOSphele at 4

nper at ur e. reaction. mxture wa
T TG T R E A -
earth@Fiti1d%% MedﬁQn MOM afidthe RenNRRHBd (nzvd&ua Oﬂqéﬁehduér Glﬁamed was
aqueous layers were re-extracted with DCM (2
triturade}l withresher anthidried uodega/actmnetot gize the tilei @&p@ﬂl@@&molourless solid

G149y NEIEY a8 e TP LRI 3By 66 %3 Py on® SRSl iap . 110,
2.03 &I 912V1e95 &9t b, Clomlwegmaﬁy 1Qﬂl ciaemplueﬁb K3’5(r§, ), m/z 211
072 "Mz, (br.s,
3.14 (quintet, 1H), 2.45-2.16 (m 5H), 2.11-1.84

ligz,;H) mz 181. Method 74 N
obut yl met hyl ) - 5- net hyl -1 2- oxazol - 4- am ne
(E)- 1hl59d(@%m&w1§1@thjfg ﬁﬁfeﬁﬂ@uﬂidﬁélhﬂlﬂS%xﬁﬁt@@alﬁlﬂﬂﬁir@dﬁ(eﬁoloone

a ZMsolutiron in THF) was added over 30 mns
a Et-[(E)' bd\msinbt¥-oxmbgf1-en-2-y1]-N-(cyclobutylmethyl)acetamide (Method 76;

oxaz I ta r
53.4 B BRHIRO AT 638078 Bl B G CY AR R Rl for 3 . The
reactBSnMASRNE s Rbn@MiBbRA n VeI eIk HiLamhbEiunT @8¢ideqR00 ml) added and
m xture was stirred for 30 mns at ambient tenperature

the agheaws fayst vids exitastedrsith ether (@@aféﬁq vh: Thsearnliped aiiggnics were dried

wna G5 SFOKSIGREY el wBSabEQE O P hERes c0sc @

0.69 $ihtak). ThE c@lbuﬂé@loﬂr(BO @?Emtﬁfnéﬁ uﬁ@Dﬁ\ADIFDIQIPh(S m¥PMerChddeti to DMF
di oxane (55 % was added dropw se, stirred for 1 hr

(250tmple And heatehatidATC farfoiedl hasolisativas nmyed jatacug dygiye a yellow

sohdlt E)%}M?féj lntl a&%s Sd%lleh (Polg A\ etdq{ egl%egqg%(fﬁld)e%&%t% f\‘)? 18 %ﬁ/ﬁ and then
filter®d 68 give ,the]ilrﬂe co’in}i‘ﬁlnﬂ dsa gzbllow 391&8(3(&3! g)lNMR 2404)91 3¢MHz, CDCl3)

76525!)],\17@5%&8 ($7,51H) g”’z(d 1), 4f (d 2H) oo™ 8810 (m, 6H) %38 septet, 1H),

2.42 (s, 3H), 2.01 - 1.92 (m, 2H), 1.86 - 1.70 (m, 4H); m/z 248.

Method 78

4-[3-(Cyclobutylmethy])-2-methyl-imidazol-4-yl

rimidin-2-amine
(E)-1-[3-(Cyclobutylmethy!)-2-methyl-imidazol-4-yl]-3-dimethylamino-prop-2-en-1-
one (Method 77; 1.5 g) and guanidine (2.6 g) were heated under reflux in n-butanol (60 ml)
for 30 hrs. The solvent was removed in vacuo to yield a yellow solid that was quenched with
water (60 ml) then extracted with DCM (3 x 70 ml). The combined organics were dried and
concentrated in vacuo to give a yellow solid, which was dissolved in the minimum amount of

hot DCM and allowed to cool. The solid obtained was filtered and dried to give the title
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N (Cycl obut yl net hyl ) - N- (5- net hyl -
2- oxazol - 4-yl )acetam de Acetic anhydride (35 m) was
w@dwedimeer 30 rains to a stirred suspensi on oPCTNGB2006/002801
(cycl obutyl met hyl) - 5- et hyl } 2- oxazol - 4- am ne
hydrochl ori de (Method 74; 3% g) and 25 sodi um
acetate (15.1 g) in acetic acid (250 m). The reaction
compriurd as & colasrlessispliédl .3 og). NMVRBs! 7, 1728, Hé);rﬁél"ra(duﬂé) 6.57

(5 2800 e STOMR, [T hs S b Bonks o 2a00. A1 PErol hr
then extracted with DCM (1 x 300 mM, 2 x 100 m). The
organi c extracts were washed with brine (100 m),

Metlird 1 (Na2SO4) and concentrated in vacuo to give the

title ﬂnfj saa/lelowml (36.2g). NWR (300.072

AM-@—@%%MHNC L 0 3.63 (d, 2H), 2.41 (in,
- 4 - 39 ml) and
20 S P Bl O i (770

sodiuvie tibrdate TH2.3 g) were added to MeOH (200 ml) and stirred at 0°C for 1 hr NaCNBH;
(11. i\é&\%rgs)asé%\y%dagd gve?r 1r?1lrjlg _vlfhﬁesp ma1n¥a1111ng tlge t%mperayure below 0°C. After

comﬂét@%& ol l#ﬁé’x‘eﬁc?dd%ktﬂe s Ry to]atﬁm@ﬁ‘tﬁlélﬁberénﬂé a&fpﬁﬁl@d for 16
m de (Method 75; .0 g0 and 10% Pd on carbon (8.0

hrs beforethetdo(v880wad I)errmsd gt vacpedlhernalid obtainedvergaissolved in gzt)turated

e PP L HAPISE e PP T
orgafidlekradth (WRrel@%d\VE el AndPEY sBREnt oS & HERIcub BNEIVed yellow oil.

vacuo. The residue obtained was triturated with ef her
The aithaivad phraedipg wluma@bmmqt@glgpl%on filica ysingel GoPfp ey imisohexane as

elue?tbﬁ‘ﬁugclllg S Wsag lr%r%ov n va‘fL%)I-tlY gIv, M%g%'ﬂé i(é’H%OLgh'a‘) Spd egg‘ﬂé)ﬂ (17.2 g).

NMI(moolo‘m M}& @@Cﬂ?) 8. OL?H)S 1}1) 931J(q1?19te¢ MEN2EB1 (8, 3?5 194631.83 (m,
(m % }—%7 0-1.47 7(m 2H); mz 211 10

2H), I\Jte’{’%obl547\?m(ﬁ)l), 4473-1( 6ny2P8bm/216
1 met hyl ) -2-nmet hyl -i m dazol - 4-yl | - 3-di met hyl am no- prop
-2-en-1-one N[ (E)-1- Am no- 3- oxo- but -1

Meth@dlsﬁ yl']1-N-(cycl obutyl net hyl ) acet am de (Method 76;

) and NaOH (7.63 g) were added to EtOH (250 m)
N'Cﬁ(ﬂﬂp Y—lfMTGS'met]aY:lf]l ZrQXﬂl 4‘3’“’%@2\.11’1 15 reacti on

t i .
ST R S TR i
of Nedyfc[o@@ﬁ‘@tlS whéthylet Dekaxod-4xandiie (Mehod THe 1€ 0 ghimadtic acid (l 60 ml).

anics were dried _and the salvent renoved in va
Aftet ! fiessolienbyantgaayies i wug )anafhecrﬁswég 1I8Y éraateg 0@ aqueous

A e
ml), ale dcﬁﬁlﬁirlécb(brodmbs; driedT @&23@1)\mdthmemewaw ethaved Viaearrot Bhe solid
el | ow 20 soli d.

obtawdérqué%e@ oderigh Vacuinda gt o9 Bomprsid YeHgH Solid (19.09).
NM{{zé 6@(5 gﬂi %@' Q‘@%& 13@ blig (Q%@lgﬁé 128} @, Yeh! P¥H BOkLY, 1.51-1.41

(m, 4H), 124 1.08 (m, 2H); m/z 209.

Method 81

N-[(E)-1-Amino-3-ox0-bui-1-en-2-yl]-N-cyclopentyl-acetamide

The title compound was prepared in similar manner to Method 76 from N-

cyclopentyl-N-(5-methyl-1,2-oxazol-4-yl)acetamide (Method 80) to give a colourless solid
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7.65 (d, 1H), 7.49 (s, 1H), 5.52 (d, 1H), 4.41 (d,
2H), 3.07 - 2.89 (m 6H), 2.72 (septet, | H, 2.42
W@ 20078Hp0e4 2. 01 - 1.92 (m 2H), 1.86 - 1.70 (m PAH:B2606/002801
248. 25 Method 78
4-[3-(Cycl obutyl et hyl) - 2- rrelt”ﬁyl -im dazol -4-yl |l pyrimd
I n-2-am ne

(16.q =) NMR 3. 39.cliFbe 08¢ (deathly 4 2quinteh )i 2106 & SH)AL.§0-1 58-(m, 5H),
[ hyl.am no-prop-2-en-1 one (Method 77; 1.5 g) and
149%0 n&%ﬁ#@’?@?%Pg) were heated under reflux in
n-butanol (60 m) for 30 hrs. The solvent was renoved
in vacuo to yield a yellow solid that was quenched
_JﬂhﬂiﬁL 30 water (60 nl) then extracted with DCM (3 x 70
I i wer e dri ed and concentrated
LR which was di ssol ved

i nNLRE? mmnmm @R@Bﬁ{—l-‘éfl 2-F1pIN- ?QM %rl@l:étémﬁfé (Méﬂf&@l 16.0 g)

The solid obtained was filtere ried to give

and NaQHeG\ﬁé 2007¢ addsdea Eﬁdﬁ/(mm@mmmi undmgﬂwofm édm@l NH4CI

(6.1 ?@ gcg rnflztﬁ% gfi)?tlill%d W %stlglz?ed%%rsl é\lfl—l)a§ argblgét fﬁ&‘l@?l?ﬁlg? ’chen
concbhﬁrate@ iBlacuo 2486 G50 mlyWhs adke83he mixt@f {Hteddb 10 Mk then filtered

230. Method 79 5
and Nm@y@tre@gbm WU ’lfh@thwpllzlb@@aqbwamdlaqﬂiqq]@nder reduced pressure (0.55

mbag 1 MF’HB fgﬁ gllllegtxt 1@0{1{1%?"31%% 8f<]a¥1r (o)1 ﬁlbl n@r ﬁgélﬁ %@?2”% I\é[}{z CDCly)

7. 73\(@rlei)a§iqg@qmﬁtet\/sﬂjl 1.800s, sH), Z3i(ss 811y, neh-at9 7%, foor), 1171-1.66 (m,
hr, NaCNBH3 .5 g was slowy added over 20 m ns,
2H);ipiz 198. mai nt al n| ng the tenperature bel ow 0C. After
conplete addition the reaction m xture was warmnmed to
anbi ent tenperature and stirred for 16 10 hrs before
Methb® 830l vent was renoved in vacuo. The solid obtained

was d| ssol ved |n saturat ed aq.. NH4C1(100 m ) and
slogs ety -dimethdammoyprop@-¢a-1-onghe

corty g@%lorﬁ%gg e 3$f fnﬂaaz%l.wl)%ﬂ%bgg%eg})@ 8560 818 and

I n vacuo to

DMADBIH(17.vat) wereiatlid@ttodyME(l SKDTmlﬁahfddféatedgt &L’Fﬂ?f f@n6 hrs The solvent
silica using 10-50% ether in isohexane as

was EGNQMSHL” WEorRad e (LR miywasaddsddpleved ey ?th?ﬂ (é00 ml) The mixture

v PR30 Al S5 WSO s vt

soliB@)74 g). BMR (40083 2(MHlz, CDIEt)l3,) 71627(9 }H)l 758 (CMHBES2 @, %), 5.35
uine e b o bt gy, 2 DIE emomi. 4391 6L Gy 245,

20 Acetic anhydride (18.9 m) was added portionw se
over 20 mins to a stirred solution of
hdmhbdﬁ Iopentyl 5 met hyl -1, 2- oxazol - 4-am ne (Method 79;
. ) . After 1 hr the
Aeesul ting slurry

Wa%E)t-’f ?@@glo‘ﬁbﬁtpl Q%H}Hsimldazol 4-yl)-3-dimethylamino-prop-2-en-1-one
(Method 83; 3.00 g) and guanidine carbonate (4.38 g) were added to 2-methoxy ethanol (50

ml) and heated at 140°C for 36 hrs. The reaction mixture was cooled and the solvent was
removed in vacuo to give a yellow solid. Water (50 ml) was added and the system was
extracted with DCM (3 x 50 ml), the combined organics dried and the solvent removed in
vacuo. The yellow solid obtained was triturated with DCM followed by ether then filtered and
dried under vacuum to yield the title compound as an off white solid (2.46 g). NMR (400.132
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K2CO3 (50 m, caution: CO2 evol ved). The aqueous | ayer
was extracted with DCM (3 x 50 nl), the conbined
woe@aniwss dri ed (Na2SO4) and the sol vent was rECDEG82006/002801
vacuo. The solid 25 obtaineﬁagas dried under high
vacuumto give the title conpdiund as a yellow solid

MH% ED(%@% 8.23 ?&'Xﬁfﬁ %3 isml Hztg 80 ¢d, ééo §s§!fl' (r;]tq}egtetg_ 111%’510214(%,3 2H), 2.54 (s,

3H) (2T}7 ﬂ'dkfmlm?{ﬁ P86, 31 1. §6Z?n?. %ﬁﬁ%gggﬁt §|0 acet

am de The title conpound was prepared in simlar
ner to Method 76 from N _
M—“Egigﬁgpentyl -N—(5 nmet hyl - 1, 2- oxazol - 4-yl ) acet am de

( : a col ourI ess solid WO 2007/ 015064
39 &?133(1609) NVR 7.59 (t, | H),
6 &‘4’[ Bdtyl om); 3- Aleﬂéfls(tmﬁmﬂbﬁj(pyriohhﬂ)ne chﬁﬁoi)ﬂate 81d)S Perkin
z 211. Method

Tlaﬂé%t@ni 1:(1399(3&& 1:_2,% L % g,o_O 9%8 mof) qnﬁquébqu(yi 3 8t hahdmel) were

addeg' th Sﬁ)l% Ngé\ﬂ'édg&g% 8@‘% f@ (s'llus (fzst%‘L t%g %e%lo%g i yacuo ¢! yield a

brovadidedd. tdistH £Bdn(der retiyced piesta@t(2ehardero mﬁﬁ{g)XelﬁWed“volatﬂe
11 g) was added and the m xture was

) d
mateéh{af ?I%Je\lfgélff%%ﬂt&’@ s Was quishechvith agiseraNaPE (SRam). The aqueous layer
was SRBGRAN @] §id epgrc SSvelee rllr:c;rﬁ?e" th Ig’égigdz}e%de\%@gD%%ﬂXdiﬂ%%l) The

m xture stirr or 1 m ns
combipnd ergan&t edrd driadoemdahe §'d1®em eéﬂl@\WdGn bacottaiyiedd a basvn oil.
till ed under reduce ssure (0.55 nhar/100C to
Pu“ﬁ?ax}‘é’ntbﬁeco {ump ehrematog T Yé(‘§t -ep%3¥le@H in DM@ elpen zwabmwn

oil. "flﬁ@ Qfag- gl%tl%&zuncgpgd%):ed grfgs%ré %0%@%56 ﬁ&&g%)(t?#w tﬁlg: titl

comp_QLﬁ‘lﬂaliaﬁﬁea( il. NM—H;\ (40@112321\951.2 QBCNBBING 38 (m, 211, 2.94 - 2,88 (m,
1H), 5 %(7&(%%)2 i TS 55 R AL ) Y5 1B 1 50 (m,

I 2 I dazol - 4-yl ) et hanone
tH), ]ll\)gbzghgsgﬁpm%xog 91%“4%, %{i\%:mDMA (17.9 mM) were added

to DMF (150 m) and heated at 130C for 6 hrs. The
MetES nt was renoved in vacuo and DCM (10 m ) was
et foll owed by ether (100 m). The nixture 20 was

(4-1c0ph&ADE $)01. 300 RS -NB{P618diA N1 L fifhétRhARD drying to
give the Title conpound as a yelTow soltd (9.74 g)

NMBhg 106 cBROUAaSqDAESY I sbailfrinartiy to Mcttod 19, frab(38)-3-
pyrrc?lg? né%qpyrﬁo%illﬁ(@Th?cirg I e 4 Td%@n O)éf%f (dsézlﬂm [ﬁ@ 1{}3% MHz,
CDCiA&otambh) I8 @4H), 7.25 (d, 2H) 3.92-3.78 (m, 1H), 3.65 - 3.33 (m, 3H), 2.91 -
2.68 (m, 1H), 2.61 - 2.42 (m, 4H), 2.21 - 2.00 (m, 1H), 1.99 - 1.89 (m, 1H), 1.87 - 1.75 (m,
4H); m/z 371.

Method 87

[(3R)-3-Hydroxypyrrolidin-1-y1]-(4-iodophenyl)methanone

4-lodobenzoyl chloride (20 g) in DCM (200 ml) was added dropwise to a solution of
(3R)-pyrrolidin-3-ol (6.9 g) and TEA (23 ml) in DCM (300 ml). The reaction was stirred for 1
hr then sat. aq. NH4ClI (200 ml) was added. The aqueous layer was extracted with DCM (3 x
200 ml), the combined organics dried and the solvent removed in vacuo to give a yellow

solid. The crude product was dissolved in a minimum amount of hot acetonitrile which was
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4- (3-Cycl opentyl -2-nmet hyl -i m dazol -4-yl ) pyri m di n-2-am

WO 2@7/015064 PCT/GB2006/002801
(E)-1-(3-Cycl opentyl -2-net hy|-i m dazol - 4-yl ) - 3-di net hy
| am no- prop-2-en- | -one [ hod 83; 3.00 g) and

guani di ne carbonate (4.38 g) were added to 2-net hoxy
then alidyveasloo coslD filtate)l anddrind it givle Hte tm@@rrfp@rmdsass hpae yqillfé«\' solid (21.2

o NG A0, e adid o Ay Ad & YEF Fournrs i T a2 ooty 20

3.49 V\@S%"ﬁd@ﬁ) gk L Be2HS | BN MEE— $@1§iﬁ NAGLegs Wi t78 (RCWHY:3n/z 318.
n ), the conbined organics ried and the sol vent
renoved in vacuo. The yellow solid obtained was

Mt!triééjrated with DCM fol |l owed by ether then filtered
dried under vacuum to yield the title conpound as

( dMethahpsulfqin}'g&McgldeKSQﬁ ml&; erDCMj(ZO]_mb) we@ addeq @f)gpmsgtto a solution

of [(%h{&gﬁéyﬂolé{%— -yi]-(%flo o%n%lﬁ%xé@é&&ém %ﬁoﬁ % &nd TEA

(12. zﬁ%RSn DT MY 260 mBY Thetdadiidir mixtudélvidrskigted grnehid et saBLquNH4c1
3- et hyl sul f onyl oxypyrrolidi ne-1-carboxyl ate

(150 melb maﬁ addpdahbaaquconslager wBgEstragied withACKE (3262Q9 mb, and the

solve{ITlg %ﬂﬁy gﬁ’z ¥ﬁ2c‘r§z§tt% aleéf &%1??\11 gﬁqidg 311251\%5@%19’\@ olf 3 gﬁ?gn%gn amount of

hot a&ORNEE ahd cthRE Was Addedite bebciital Dolouriedslsdlid. Additional ether was
Distillation under reduced pressure (200C at 1.0 nmHg)

added eanghthen thesagnengon wapgiltered ahd dried tongive Bditieicagpgurd 9%

corofSOSUEENT AREHS P 630 ) L TR 2HES e o,
3.70 egtasa(ﬁt ae)Ve.601- éﬁﬁzﬁ) 2005 (&) 350), twa - z:pmn,rmﬂ), m/z 396.

organi cs were dried and the sol vent renoved in vacuo
to yield a brown oil. Purification by colum

Dda%&ﬁg@atography W th 0-50% MeOH in DCM as el uent gave a
il. This was distilled under reduced pressure

[(3S)- IM@@loﬂrloE(ﬂaﬂ‘ﬁiirdgim’cr@l1cgn-\leylt -teiddopheryDmetpnpatind as a
cl ear oi 08 -

2Hf-logophgnyl)- ﬁ(3§§-3(rﬁ?thylfpbfonﬁo>gpyrro£dm81 Ymet%p}}onez(%jrhod 88;3.0

g) al{daéf'] g)g)%panél' E%TI%Q(ZI- 5f5g) V&«%e é?dé}gﬂ) (i%ﬂ&i_ﬁwz@l) _(?%d h %:c]i 099C in a

sealel:ll'ﬂ)lbe fd%tSMagls Hat.29. K’)CO_?, (50 ml) was added and the aqueous layer extracted
4-1 gdophenyl )-1(3S):3-pyrrolidin-1- rrolidin-1-
Wlthr?éheﬁ khsAg0 vHe T@FFP@)DH{?Hﬁb%ﬁ%FS\)%Fée F%%%rr% neeptEgteq l|na¥w ‘0 to give

a yelga)w Egﬁ g?rﬁﬁ@iaftﬁﬁ %;}}gg,lfalr gﬂ?ng 3y @'ﬁ“go dMé:g))H in DCM gave the title

comldedndchsiaemmyd; yedldvxooﬂl dngsu\mv(momonsz NiHz, cncamm (d, 2H), 6.89

BT WY ORI (NS I B N

2. 2. | | /g 357,
1.70}_01?'@31(.(11%”711—6!'%..4%5 1.(?4:1n(m,%ﬂ‘9,01.§m 118k, 18,993 - b 8%, M) /2 357

Method 90

4-iodophenyl)methanone

(4-Iodophenyl)-[(3R)-3-methylsulfonyloxypyrrolidin-1-ylJmethanone (Method 88; 4.0
g) and methylamine (2.0 M in THF; 50 ml) were heated at 150°C under microwave irradiation
for 4 hrs. The reaction was concentrated in vacuo, aqueous K,COs (50 ml) added then

extracted with DCM (3 x 100 ml). The combined organics were dried and solvent removed in
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25 4H); mz 371. Method 87 1(3R)-3

- Hydroxypyrrolidin-1-yl] -(4-iodophenyl)nethanone
wai2doogotwenzoyl chloride (20 g) in DCM (200 m ) PEEEB2006/002801

added dropwi se to a solution of 30

(3R) -pyrrolidin-3-ol (6.9p-and TEA (23 m) in DCM

(300 mM). The reaction was stirred for I hr then sat.
vacuo ﬁ;}%wé;%?(g%lﬁw g%hrm Dur M@ﬁtl@ﬂ@@ shlicd Elﬁtlﬂg]uﬁh@SZO%WOH/ans DCM gave

200 th
the titlocgapouns adriyelowigdmt Né?I(Bé‘PrQﬁbWtz g”ﬁ%@i’@%ﬁﬁoﬁ@u%}q g-28-7.24

(m. 260530 kS et o bt 5, TR PR, A2 SATRIE D,
Lg4-§2%ﬁ&9%?ﬁ@928§3]GBZOO6/002801 -135 then allowed to

tered and dried to give the title conpound as
apale yellow solid (21.2 g). NMR 7.77 (d, 2H), 7.28

4.63 (d, 1H), 4.34 - 4.22 (m 1H), 3.62 -
M_et%(m oH), 3.49-3.39(m | H), 3.34 - 3.22 (m |

38)- [aminoddyrEdidid-14l}- (411085Dhen§c1)1¥16th(aﬂ0nel H; mz
od 88 (4-1odophenyl -f)

X "mamwmmﬂmd I¥yaiS @x%n@mdrlmsudﬂ%mqu PeRABAR from (4
1odoplg@dgﬁn3§%g%meﬂélstu 0 rgé?;:ﬂe?/tml(oglr(]iﬁ*isl Sﬁl]}nekﬁhnwmgtgoﬁ"ﬁﬁ) WS
cycloﬂtﬁ%ﬁ)m@bo RWAR I30R Y3 PIHADMSOY T 78 ((eﬂ; 2H)d'('b Qﬁ ¢hZH)ndoRaderd (m,

. 87, 19.5 Q) and TEA (12 ﬂ ]QI
) 1243+ 3 Théms BA B AMREHD. 38 -t d Do 16~ AOT(HeAtD: 196
(sexter,iﬁ__)rﬁg é?lglétc(‘%éﬁg,dn/\%%ﬁ1 )DC\I(\/IB?Sanggo Lh)e aglrJI(i‘ggSand

the solvent renoved in vacuo to yield a yellow solid.
This was dissolved in a m ni num anmount of hot
hdahadéﬂonltrlle and et her was added to precipitate a

imeAtifese and

l Wers T eTed and dried to give the
t2"[th|e%t1€ QORX blﬁkiﬂ ‘@@S Frepared Disiméiasmsner do MYRAA98Torp d4-

H, 7 d, 2H, -
iodopheiuty])-HBR)- Bﬂggetgylgbldfan?fg)%%gyl(r%uﬁ ﬂvlerge%gRonegwﬁe% (drgfz) igﬂ N-
methiitagopaﬁ el NGB 00.133 1ord BMRD) 7.7 @, B35 7.27N@t frayd 388 - 3.49
(m, 2ﬁ) 3344 Cy.ah QR DRy B (da) 1), BalSi(diintel,- Y} 264~ 23ddphaki 3-16 (5,

hanone

3H), 2080 ddHEnyFY- 1831} 74 (et H 1517 F6Hi5H B8R84 61 Tk /2 373
] met hanone (Method 88; 3.0 20 g) and cycl opropane
amne (4.4 g) were added to di oxane (40 nl) and heated

Metldid 9309C in a seal ed tube for 5 days. Sat. aq. K2C03

_TEU—M) was added xtr cted

x\jj h R 3 18 %S wer e

it PP B e Fﬁﬁgm.@ﬁfg@f §91E pEey b migopping

DCM
funn&?bf % stlfted tdltifien ofo(8 Rpxpyrrdhés -JaolMiberad idiA G L) in DCM (300
. NWR (
mL). (The regc)tlon was stég for 12hr|\g_|%ore %ng )satc71 IS’IZI éld(QOgEDL) aﬁd @Qraction

with DCM (3 x 200 mL). The combined organics were dried and concentrated in vacuo to

ophenvhH3R R A ny loxypyrralids

give a yellow solid. The solid was dissolved in a minimum amount of hot acetonitrile, cooled
and then filtered to give a pale yellow solid. The isolated solid (13.4g) and TEA (10.3 mL)
were dissolved in DCM (200 mL) and then methanesulfonyl chloride (4.54 mL) in DCM (20
mL) added using a dropping funnel. The reaction was stirred for 1 hr before adding satd.
NH,CI (150 mL) and extracting with DCM (3 x 200 mL.). The combined organics were dried

and concentrated in vacuo to give a yellow gum. Acetonitrile and diethyl ether were then
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25 (d, 2H), 3.49 - 3.35 (in, 1H, 3.29 - 3.15 (in,
2H), 3.09 - 2.87 (m 2H), 1.83 - 1.75 (in, 1H), 1.70

WO 20788004 1H), 1.49 - 1.41 (m IH), 1.31 - 1PABGBN06/002801
H, 0.13 - -0.17 (m 4H); nfz 357. Method 90 [(3
S) - 3- (Cycl opr opyl ami no) pyrdéfidin-|
-yl]-(4-iodophenyl) net hanone 30

added( ﬂ‘relrﬁ)lﬁﬁ@@ B«ft&etd) hf;tet{dﬁﬁ? Séogndﬁzidhy |gével the tifle ooaypyunds las e nEfawhite solid
met hanone tho
(16 2x NNy r¢4005b32rM)HZV\€P@1hé<§ﬁ@er&?%éégéqi)ggéﬂy T Gaar 34 525

(m, 1% 3?110"%56@%6 r34%220503 @Egﬁ% ?§ Lansugs 1H9@e§ﬂ izag'ti g% 1H);
m/z3wth DCM (3 x 100 ml). The conbi ned organi cs were

dri ed and sol vent renmoved in WO 2007/ 015064
PCT/ GB2006/ 002801 -136 vaouo to give an orange gum

Meth 94f|cat|on on silica eluting with 0-20% MeOH i n DCM
—ggve the title compound as a yellow gum NWVR (400.132

(4- BrMﬂéphe(ﬁmmS)B JthythmidbPyrrolidd8 1 -vIielianopé n, 2H), 3. 83
3}@ Brgmgﬁhmlyh)}_lbgﬁl)(}ﬂne sult%llylgmypynio A}l-iﬁﬁl]nie’_}}anon,? Q\g[n?hod 93;
° 1
25 PRI TIR %fe?%‘%dﬁ?i?oc? Phong GO and fesied o) L0 Cam

compldi€ céristin@tic® o mtirﬁmna&ﬁmlawmbbsarvsd riHeapaation maixturgwas
Met hod 89 from ( 4-

conoqpta e opgcSb BRJLRYPHOTBECH &)1@19'11} QT Rl eluting with
Meng@%jﬂg I\&? 1F3\W9%%OP&1¥1§%§9¥ gﬁ RAL, @ﬁztlng"\ﬁth( PR, 59(%3\4%@ ,in DCM

gave aid)mle&oﬁaaoun& aSdn ténzngelgi)m (Bl g@ Nmm (084133 M—])Iz I3V3Y)7.60 (d,

o), T3 3038, 385 sty 2+ 204 05k A 590 189 hTom. 2% -2.50

enyk) t, 6H); m/z 326.
(m, 4?_1((3%%?9 'ﬂ%lg (ml’] plr%ope} ﬁ]mn})})%yrgr%ﬁ [ dl)n | -yl ] met hanone
The title conpound was prepared in simlar manner to
Met hod 89 from (4-
henyl ) -[ (3R) - 3- net hyl sul f onyl oxypyrrolidin-1-yl]m

3984 5l dﬁﬁi-vﬂt’(@ HomBBhdivl BfegR@bne - am ne; vaR
7.79 (d, 2H), 7.27 (d, 2H), -
3. e tlt(lmorﬁ’pd)und Svadaprepaﬁzdaa s(nmlarlm@nneetozi@et@@l@ o4 il}q}n (4-

bron—gmgeny )- ghﬁl ?@@é&%ﬂfoq%xyp&rr@gﬁn— yq}fﬂgtggﬁon% ﬁ&gtlﬁ)ﬁ 1?33 Ond

azepsﬁeemﬁk 56’04)33 PeBADMSOBTH0 (d123)37.33 (d,MeD)®84 93.404m, 2H), 3.43 -

Br 6nop

3.38 [(3 R, 3’*2%{318/1 &) 3R 166X V2V ol 45 706 - 2100rE: A Epoh&0 - 1.72 (m,
h de (15 in DCM (200 ni
1D, el SF O S SHr oppi ng O o0 M) nas

Method 96

Met

(4-Bromopheny1)-[(3S)-3-(2-methoxyethyl-methyl-amino)pyrrolidin-1 -yllmethanone

The title compound was prepared in similar manner to Method 94 from (4-
bromophenyl)-[(3R)-3-methylsulfonyloxypyrrolidin-1-yllmethanone (Method 93) and 2-
methoxy-N-methyl-ethanamine; NMR (500.133 MHz, DMSO) 7.60 (d, 2H), 7.43 (d, 2H),
3.64 - 3.49 (m, 2H), 3.41 (m, 3H), 3.28 - 3.24 (m, 4H), 3.12 (quintet, 1H), 2.63 - 2.53 (m,
2H), 2.23 (s, 3H), 2.05 - 1.99 (m, 1H), 1.82 - 1.74 (m, 1H); m/z 343.
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25 funnel to a stirred solution of
(3R)-pyrrolidin-3-0l (6.0 g) and TEA (21 nL) in DCM
W@ 3®0/01306d . The reaction was stirred for 1 hr Pef/GB2006/002801
addi ng satd. NH4C (200 nlL) S d extraction wth DCM
(3 x 200 nL). The conbi ned” d ganics were dried and
concentrated in vacuo to give a yellow solid. The
Method 9H was di ssol ved in a mini num anount of hot

nil‘h@ﬁtlé‘\/@érﬁ @unaa@is\@@balréu @G%ﬂ&l}{?alme} toaMethme from (4-'
nmet hanesul fonyl chl'oride (4.54 nmL) in DCM (20 nl)

bronzpphieny LB Ry 3 amethplswifenyldxypreplidifHeyljmetbanane (Weeshod 93) and N,2-

s by Ny TR PRy OIS (e 50

3. SOanQQH G44NET 88 gh B4), 3a13d ToNGENIH)RS ©d (Qlﬂnté@qlﬂ) .96 gd,\z,g) 2.14 -
ce

ow gum tonitrile and di'ethyl ether were
198\(\@ aamﬂ/msbea(mﬂngme/@@nwwo 137 added, the

m xture heated and then sonicated to give the title
conpounds as an off-white solid (16 g); NWR (400.132
MetMy&gsCDCIB rotamers) 7.56 (d, 2H), 7.44 - 7.37 (m
38 - 5.25 (m_1H), 3.94 - 3.59 (m 4H), 3.13 -
(4- Bmm@phenvl) -}@3P)-35(pawpan-2sv laminoipyrialdin-3-yiimethanona ' ( m

H243B d&%%ﬁqh%%gl%[@R { hoﬁygﬁﬁgﬁylg)&%yﬁﬁyﬁg &gin(eﬁianone (Method 93;

2.5 §)4nB Jzemtln 3B) wérawidaWed dh HRAMOMYRNE Y A1d Héatkd bt 150°C
g)I ]nrrgtmr?gﬁone 1(%/& gog) : 2. g\}eg and dleeg?hylgm ne (10

undeg yniggomave iepsiptios fey %i@bﬁn &he %cM) mifigretveastcencairated@cracuo,
dlssé‘l%d f I\JIQOPIOagH l%d%d %8{3)8 uﬁ%gﬂé un%rp aut?fl]i vrvgth rﬂ@e(?ﬁtt ern ﬁ\ll NH;3 in

ure was - concen

MeObHI’Lmeﬁlxt@’[lléth@rDthﬁ@Bﬁlng Riith @-S%)MeS@P(mC]DCMT@VIe l’ﬂhd\/ﬁ@'bompound as
efore elutin

an oaRee BHBAL Ok IgM%{ﬁOPclé?’ Mﬂffvl IRMS\Q)t%Q)(dE %HZ 75% (e &H)-i303 - 3.49

o, FReFa0 AR S TR PG i 8T, AAREE B A Lo, 110,
1.693. 16633 (m,3H91.00n 0BF)(m, BMB4m~z R238 (m 1H), 3.30 - 3.20

(m 2H), 2.58 - 2.50 15 (m 4H), 2.05 - 1.98 (m 1H),
.80 - 1.73 (m 1H), 0.96 (t, 6H; mz 326. Method 95

Mg‘éé‘-igg(Azepan 1-yl)pyrrolidin-1-yll-(4-bronophenyl)neth

(4-1@iophenyThiE3 $ -3 B piperipglimdrolidin-pryéjpsstieshona si mi | ar
g?gﬂ%ﬁfﬁ%%ﬁ%?%@%@#@?ﬂ%éﬁ&hﬂﬁvfwmpmphi@nﬁ:yﬂlry?t}ﬁanone
eSO RER SR 98¢, i SRRCTlo MFASRGARE 100K fors dove
in a Sealksl tub3 TB8 réavtion WixtuBe R8s econBeiRiatddiy 2k q, d&s6lfed il2MBOH and
passgg][hrgu%’ a %go CX C%Iucl)non, gwrgshe]dw\/i’th %dcﬁtcl)oﬁal ik/le7(§H gkire]n eluted with 7N NHj
in MeOH. The solid obtained was suspended in hot acetonitrile then filtered to give the title
compound as a colourless solid. NMR 7.79 (d, 2H), 7.27 (d, 2H), 3.65 - 3.49 (m, 2H), 3.44 -
3.38 (m, 1H), 3.25 (dd, 1H), 2.95 - 2.84 (m, 1H), 2.45 - 2.40 (m, 2H), 2.37 - 2.30 (m, 2H),
2.07 - 2.01 (m, 1H), 1.80 - 1.72 (m, 1H), 1.54 - 1.47 (m, 4H), 1.41 - 1.37 (m, 2H); m/z 385.
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1H), 1.61 - 1.52 (in, 8H); mz 353. 25 Method 96
(4- Bronophenyl ) -[ (3S)
w@2@020on®shoxyet hyl - met hyl - am no) pyrrol i di n- 1- vPCTreBR@R002801
ne The title conpound was qg&pared in simlar manner
to Met hod 94 from (4-
henyl ) -[ (3R) - 3- net hyl sul f onyl oxypyrrolidin-I-yl]
Met one (Method 93) and 2-
8, NWR (500. 133 Mz, DMSO)
, 30 3.64 - 349(m 2H) ,
3. wn-$m1 am)dlazapﬂ& I- c&ba)éyl(xtm(lﬁ’ﬁ'l)g) was a&de(d@w\m% a sdition of 4-
d3 05 - 1.99 (in,
10d0§%20y110h§01 ety ghaqcﬁ%E/wB i 2 XM (3085nl (P s s e stirred for
30 “E&%%%op%ﬁée%%?@%‘(’? S\S%e?kaad{i% {11%9?1 %gueouts I1%>/Ier ex‘u acted with DCM (3 x
200 m))akherc)mphinedbigdnios iw‘eyel dr[Eeltdi’ud Rolent rémevéd il @CQ@MU@Q yellow

:
oL PR L 30 Tarner 10 dethog 84 Tran i O
mix 02000 Kbl Nl 210N gt s ed e e

aquefas laped)wasdattiBatédlyvitR Isbl,ld Botaivm arbOndten ThirHuedhsddyer was extracted

withgj(ﬁ (% ? 20@ Egl) cgieﬁgnd t ségveglh{elr%wd zrg_vcg:g[o c9 ;;Ient etq]fpurll_gss olid
This (2\?); g}sg%lgé% gﬁa mﬁﬂ)nurrm&o&% Br h&{%@lgld et8r s then added until the
solut®n- @C@pﬁ gbad}%/ 2Fhel salrntlnn)vmy istioved dntil-also¥ild jpeed piguneeln e/hich was filtered

and cgrgﬁd {)r%i\% ﬁ@é/ %4\%{3(&@5 2§38 ch Hgésgs‘; 1f wégﬁﬁxﬁyﬂ{;@'@ﬁ l’;]%n;MHz
CDCG3§ 71721 (a) amgne 44is9), vem '3”733'da xqnes (450 3“3‘9)8(nﬁ'iiil) rﬁﬁ& €4 04 (m,

under ‘m crowave i rradiatfon for
1H), ﬁ&zct?« %ﬁ1(rm21{)u2§6ma583o(un d &Ny 1.96 ed.87fmy aHNA, 74 d1.63 GhyEd); m/z
in MeOH and | oaded onto a 50g SCX colum eluting with
3"?’l'l\/|5=()—| then 7N NH3 in 15 MeOH. Purification on silica,
eI uting wwth 0-5% MeOH in DCM gave the title conpound
an orange gum (1.6 g); NWR (500.133 MHz, DMSO
_Mal;ﬂ_(d 2H) 7.43 (d 2H) 3.63 - 3.49 (m 2H), 3.45
( Hg 3 1 1 2.81 - 2.71 (m
ip 098 (m 1 H), 1.00
(4Q4|19?jiai nﬁkyl,m%dop%a@yl)rﬁéihmame%d 100; 4.0 g), acetic acid (3.6 g)
odophen

molegylarsigves 66 9»{@%&1re)ﬂpgmpmlopmpyliowmmwariamae(m golert iadded to

MeOPhand st S 10 minp RGBT 84 Mo AU B st Beted

undet fefffak lﬁ@fmqnl&s THéohe: #8s redadVed)n ARl b PRI :le@@ou@ JguﬁfL 2M NaOH
(SOn%& in dioxane (10 m) was heated at 101C for 3 days

wgs addeddhen ctectﬁ@thrlégM Gonloh mﬂ)u e eergbined organics were dried
and ORMEAL3) ggczjonto \é?&e a dlear oslS Blls\ﬁl ation ur'}éeer recﬁlced pressure (0.56 mmHg

@ 138°C) gave the title compound as a clear oil (2.92 g). NMR (400.132 MHz, CDCly) 7.74
(d, 2H), 7.12 (d, 2H), 3.79 - 3.69 (m, 2H), 3.47 - 3.39 (m, 2H), 3.01 - 2.91 (m, 1H), 2.89 -
2.71 (m, 3H), 1.98 - 1.68 (m, 3H), 0.49 - 0.36 (m, 4H); m/z 371.

Method 102

(4-Cyclobutyl-1.4-diazepan-1-y1)-(4-iodophenyl)methanone

1,4-Diazepan-1-yl-(4-iodophenyl)methanone (Method 100; 3.5 g) and cyclobutanone
(1.48 g) were added to MeOH (100 ml) and stirred at 0°C for 20 mins. NaCNBH; (1.02 g)
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25 passed through a 50g SCX col um, washed with
addi tional MeOH then eluted with 7N NH3 in MeOH The
w@ o1t ai ned was suspended in hot acetonit rPCEGBR@®G/002801

filtered to give the title conmpound as a col ourl ess
solid. NV\R 7.79 (d, 2H), 714%-(d, 2H), 3.65 - 3.49 (m
2H), 3.44 - 3.38 (m 1H), 3.25 (dd, 1H), 2.95 - 2.84

was slg\mdr?gdd):% o?ﬁ@((} mlﬁx ﬁioﬁfme}ﬁh@ 1:he2ce:1&§erattﬂe Bélogwrf°C2Affter complete
. - 2. m :

. - 1.80 - 1.72 gl 4-1.43
additigmthe 4¢dction wag allovye V(qﬂn to [mbigat iengga;aturem pyred for2 days. The

reacthzflor%Z)%(l)%SO(Silﬁ P%-Ic-)/n%} ra? é?zpoh (%M(ﬁe(?ﬁ tn’ﬂ? 83dkdQnen extracted

one’tert-Butyl

with eghefl(ﬁk 356 RAN Thé th@bb@&yﬁ s (v(zleSe drign) amh&ml\&ddmhwled)m yacuo to
to a solution of 4- iodobenzoyl,6 ch]ori

give aTiopodear oil. Purificniop3us aghipve é cpiEm &E?fn I%QFY PR &kica

o Sa E UL RS L 53 a0 o

NMR&?{?&% ﬂflg[H%f apulng. foﬂeqdezﬂy Ji7ed (glgﬁﬁm RGerd. 74 emﬂé);i 31416 3.40 (m,
give a yell ow hat
2H), zwfmz@mowmz)& Bl (1 )T?%lmész%%géﬂmﬁg“ g n, 3, 2.08 -
St for 1 hr bef
191 (Eb?génﬁg%f ?‘-}?Zt(l c"{’f%%%gm NaCH (Irlooemm)r “was added

then the aqueous I ayer was saturated with solid

pot assi um car bonate. The aqueous | ayer was extracted
Methed 108t h DCM (3 x 200 ni), dried and the sol vent

(aTod PIRNA AL BN BR0 iR Y1 A Bk RN GB el | I Thi S

DCM eth
a1 -Divgapat 0t (4ddophdny®mesieinohe (Meﬂhed éﬁ@g 1c§ gl g‘jiAegﬂH‘émL) and
sofution was stirred until a sali it w@
2-meines rproehaes (et )avareaddsd G A TDE b gL EbPes hrs.

The 19a<‘%12n (()lg};{ u%_@a? g(lﬂfgntfaégd z%zpbgz)mog N%ésgogvég %%ﬁg)r%i\@gdl_})o,amr@ a 50g

SCX col@nﬁ&hﬂtmg wWith Me®10hen 78 NHg dee!]&{ fﬂﬁ)’l,ﬁC@tlcgﬂon- sifcagoluting with

(m 2H), 86 - 2.83 (in I—Q - ?6
0- S%Nwmnp@maff?tmﬂe dhrpound 8 in gy £ 02 BT VR Bhoo.132

( lopr Qp 4 6-3.32
MHz ég 3§e78}gtn(8 Zﬂq)ln Ié 3,78 373§1an23}11)e3 51 -3.39 (m, 4H), 3.36 - 3.
(m, 314)42 BB az2@8pan: 1Hy|2174-z 6ﬂaph531ﬂyl2)09e{ lh%ﬁn,elf@wétSﬁod 0@, 1H);
o/ 4.0 g), acetic acid (3.6 g) nolecular sieves (6 Q)

z 339 (1- et hoxycycl opropyl )oxytri net hyl silane (4.1 @)

were added to MeOH and stirred for 10 mns. NaCNBH3

(1.17 g) was added and the reaction was heated under
Meth¥ 104x for 24 hrs. The solvent was renoved in vacuo to

|eId a VI scu ( 50 m) was added then

, OlCrhe’ conbi ned organi cs
We{ 8. lﬁﬁﬁkeﬁzﬁn %%11&%@&%@%%%&%&3%&01 (093 9i gy @nd ethanal (0.56
cl €a [ 'at’i on” under uced pressure {O 56
mL) mekgdissolved in MeOH (150 mL, stirred at ambient temperature for

0 mins then
sodium cyanoborohydride (0.69 g) was added in one portion. After 2 hrs additional ethanal
(0.56 mL) was added and the reaction stitred for a further 2 hrs. After which 2M NaOH
solution (11 mL) was added and the reaction mixture stirred for 1 hr before concentrating in
vacuo. The residue was partitioned between DCM and water and the aqueous layer was
extracted with DCM twice. The combined organic extracts was filtered through a phase
separation membrane (PTFE filter) and the solvent evaporated in vacuo to give a pale yellow
oil which was further purified by RPHPLC (1.39g); NMR (400.132 MHz, CDCl3) 7.76 -7.72
(m, 2H), 7.15 - 7.11 (m, 2H), 3.79 - 3.73 (m, 2H), 3.48 - 3.39 (m, 2H), 2.80 - 2.77 (m, 1H),
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@ 138C) gave the title conmpound as a clear oil (2.92
g). NWR (400.132 MHz, CDCl13) 7.74 (d, 2H), 7.12 (d,
WQ@Rko7/08060 - 3.69 (m 2H), 3. 47 - 3.39 (m 2H)PCBGB1006/002801
291(m1H) 289-271(r11 1.98 - 1.68 (in,
0.49 - o 36 (m 4H); é‘1371 30 Method 102

obut
27042@6%@@&3, 59”24@4;11 4HogHRhy | Piémh BiTbrieS2 - 176 (m, 1H), 1.1 - 1.01

d pan- 1-yl - (4-1 odophenyl ) met hanone (Met hod 100;
(m, %Hgnglfagﬁd cycl obutanone (1.48 g) were added to MeOH

(100 m) and stirred at OC for 20 mns. NaCNBH3 (1.02
) WD 2007/ 015064 PCT/ GB2006/ 002801 -140 was slowy
_EMMH over a 20 mn period keeping the tenperature

react h On1 z@s 1
) OF¥1

2 dﬁl}éé@beﬁ 1chmqte 5)317 aﬁdlt%ﬁw%ﬁ waﬂ -ggncentrated in
vacuo, ZME%IaO—I (50|( )g)added then(extr)acted Wi th

d1a2@b1p5éqlo[@@ Khamanend -parbhdate ¢hbign @@r@dlgaﬁvqﬂgn\MM (@50 md), TEA (4.2

ml) wa ac?d% ghbegft?gl\é%\?% g{l]lé% %fréeglettg ?%g‘%%qr E%%?ﬁaﬁl—? ?gO ml) was

addsamnanm RAEtRRMixBlite SWak e&@act@] With DCMI(S & 1003, '\t'ﬁgz'brhﬁned organics
DCMto give the title conpound as a viscous ‘cl ear oil

werq dyied ag1}i solvmme(mp@gi IRmenpio gigpataloutiespsolid (8.21). This was dissolved

in Dg% g%'d)xal) %Eg ?E]A @Q@ lg n%lggcwg 1364%,3 CO;[’F_BAh 15%6@5111 v%z}c_%} E@turated aq.

K,CO9Y(50 ), wad. ddided thén 3R dgieodtiyer vld@xtracke®dith MCMHIB x 100 ml), th
? Omég ) )1W57 (in. 6H). L NBt hod 103 "B x 100 mi), the

combupp@ QEegREn dpgqiﬁmd; spl(eglt e i pagpo)to give a viscous yellow gum. This

was g BB elon LT DA P S G Al bitg g nd dried

to gite theg)tle c‘BE:fbo(lﬁd as m;ght@‘&ﬂow%oﬁ”@(éh@gy N amROEE H gﬁ@ 160; 283 (d, 2H),
and heated at 70C for 66

73300 & i St Tt 30 0% AP, 00 ( RDhES (g 38 (i, 15D,

lmed i ) aded onto a 50g SCX
327{8E 130, S0730 195108 Qi BRERON N T vt
Purification on S|Iica, eluting with 0-5% MeOH in DCM

ave the title conpound as an orange gum (1.02 g); NWR
M&%A%sz MHz, CDClS) 7.74 (d, 2H) 7.13 (d, 2H), 3.78

G o })?b'eﬁ%)i% ém_i Lithium
salt1.93 (m 1H). - 83 - 1.75 (m 1H): 20 mz 389. Method
103, §4 Et hyl -

h EQB ﬁWnEOV}d)Wi‘S@rFEﬁH%WeW}H@%?Wﬁ ghethod 52 from ethyl 4-{[4-(1-
1sop1]0pgr-5)'n§@cﬁy§ %rg ]z<§145' yg@%%@%b%ﬁ%%&%&%&%&a@ﬂ in place
of ethyl 4- {[5 fluoro- 4 -(1 1sopr0pyl -2-methyl-1H-imidazol-5-yl)pyrimidin-2-
yl]amino}benzoate (Method 51); NMR (400.132 MHz, DMSO) 9.51 (s, 1H), 8.40 (d, 1H),
7.85 (d, 2H), 7.61 (d, 2H), 7.43 (s, 1H), 7.05 (d, 1H), 5.78 (m, 1H), 2.50 (s, 3H), 1.45 (d, 6H);
m/z 338.

Method 107

(4-lodopheny])-[(3S)-3-methylsulfonyloxypyrrolidin-1-yl]methanone

The title compound was prepared in similar manner to Method 93 from (3S)-

pyrrolidin-3-ol in place of (3R)-pyrrolidin-3-0l; NMR (400.132 MHz, CDCls) (rotamers) 7.78



25 inL) were dissolved in MeOH (150 nL, stirred at
anbi ent tenperature for 10 m ns then sodi um
weyanobosohydri de (0.69 g) was added in one poP€T/GB2006/002801
After 2 hrs additional ethanal (0.56 nL) was added
and the reaction stirred folMa further 2 hrs. After
which 2M NaOH solution (11 nL) was added and the
(d, 2H§:dcfi4| 0717(Dr(m12H)3 SS}7i- rSrEiJI(nﬁ di)13.R8 - Bef/dme 4EDk &bt 8 ARi(mg4H),

vacuo, ue _was rtiti oned between DCM and
242 @GN a D A s b6s e Tlks 30 ext ract e wi {h DM

twi ce. The conbi ned organic extracts was filtered

through a phase separation nmenbrane (PTFE filter) and
Metlidie1080! vent evaporated in vacuo to give a pale yellow
\Nhl ch was further purllfl e(ii PHPC (1.399); NWR

A>3 -meHyy  aninepyIEp p[methanosgy © 7 15 - 7,11

3 %@2*&6 o kB it e R o0 i
iodophké$l)4(38)- 3~m2th®&u(fnmyldx>hi)yrroﬂdﬁ31 -yl]ﬁletlrﬁn@m (Méthod P00 Gn place of

(4-Ioép§1}2enwz[(3§@gg -’rrgé}' 2 _oy%)lgzgpyﬂrgildm- |_I-)y'l]metha%lone 81\'4gt}10d %g)n NMR

1 i) . 2
0T BIng oL TSRS 100 2 A 53T 45 m 110,33
10 - 3.4%{mpd[dpémzéoy3.02:hh,o¢}|{)dé 40523322 (@), 1&hHd2 Bdar-tz 1Bty 1H); m/z 396.
(1S, 4S) -2, 5- di azabi cycl o[ 2. 2. 1] hept ane- 2- car boxyl at e
(4.0 g) were dissolved in DCM (150 m), TEA (4.2 m)

gﬁ@fef@ded and the reaction m xture stirred for 1 hr.

ich 2.0 MNaOH (50 mM) was added and the
r efbe fcﬂhwmg(ﬂhus‘eatwa@rmmaam plehrmiatdutiodMosggextotrog contdiping the
the c d anics 10 were dried. and sol ven
COmpQURGA ggg %lg LPg atH?aﬁ’Pi‘F@u%"a&lé{ IaBEﬁﬂtag’é ai*o‘?‘ 'q "t"gtk@d’éﬁlysable ester
15 there-BIP U?er g&)lﬁ_ﬁl&ln\de}@% forth &M kil 3P Pfﬂé)hyﬁteﬁlc U$eAn hhB@nd ) .

St rre en concent ra in vacuo. Saturated

(a): Tablet K2CB (50 m) was added |wh@mbiéte aqueous | ayer
vas extracted with DCM /Q x-3100 i \ t-he——conbi-nad

Com@pg@hXcs drl ed and soI vent rer’r@Qed |n vacuo to give a

s—yetHowgtm—This—wag otved—n
Laﬂﬁ?z'%kbﬁ?rtrlle 4.0 NHJ in di &%ﬁé (5.0 m) was added

Crostcmmoké Igrgd and dried 15 tggigve the title conpound
as a light vellowsolid (4.3{g). NVR 9.63 (brs, 1H)

Maiz. 8cl fast@t9 w/v pade)(d, 2H) 422752 - 4.59 (m IH), 4.39

2 74 /r~| 1l_l\ 2 LQ 1Ll\ BQQ {dd 11N

OO ( (e A T
’

1N
Magaesztrm(Séf@raml) 207 (d, 1 H),°003 (d, 1H); nz 329,

Vettrod—106—20——< 4~ (T-tTsSopropyt - 2-met Nyt - 1
H i m dazol -5-yl )pyrimdin-2-yll am no }benzoic acid

(b): Tablit§m salt The title conpqupgitymer pPrepared in
simlar manner_to Method 52 flromethyl 4- { [4-(1-

Conmippopd Hpy! - 2- met hyl -1 H-i m dazql505-yl ) pyri m di h-2-y|]am’

—D«o—l})-benzoate (Met hod 49} in-glace
Lactose Ph.Eur 223.75

Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25

Magnesium stearate 3.0




of et hyl

4- { [5-fluoro-4-(1-

I sopropyl - 2- net hyl -

H i m dazol -5-yl ) pyrimdin-2 25 yl]am no}benzoate
w@ drhowebl) ; NVR (400. 132 MHz, DVMSO) 9.51 (s, PAFAB2006/002801
8.40 (d, 1H), 7.85 (d, 2H), 7.61 (d, 2H), 7.43 (s,
1H), 7.05 (d, 1H), 5.78 (m148H), 2.50 (s, 3H), 1.45
(d, 6H; nlz 338. Method 107 30
(0): T%iétqﬁophenyl) [(3S)-3-nmeth | mg/tablet

| sonyl oxypyrrolidin-1-yllnet

hanone The title r-nnmmmr{

Compumad Bt epared in sinmlar mann

n\lrrnJlrhr\Snl . nl Aann ~F

e}Oto I\/bthod 93 from(SS)

NN

LML |~JI AT O Ul

LactOéﬂBbEilsz MHz, CDC13) (rotanef

5P

yIIUIIuIII o UI, NIVIX

78 WD 2007/ 015064

02801 -142(d, Ry, 7.34 - 7.20 (m ZH),
Crosqait ?‘ﬁéé&g‘g%(m 1H), 3.93 - BI47 (m 4H). 3.16 - 3.02
Malzégﬂaldﬂl ste (BYdR/vpadeP?2 (M 1H0.72.31 - 2.11 (m 1H);

Met hod 108 5 (4-1od

nhnn\/l \ =f ( 3R

Magﬁ@BMﬂEﬁk@IW&m nopyr r ol | d| n-1-y

iﬁet hanone The title

Q |JI C'Jul CU rirr ol nl

u3|ng (4-

|a| TTAATTITC] LU IVCLIIULI :70

(010]0] nenyl -1 (3S)-3-nertryrsua
(d): %?%Sélxone (Method 107) in plag

In%r/(;%lpg@épyr rolrdin- L-yl | m

Compdtmdodophenyl) - [ (3R) - 3- net hy
] et hanone (Met hod 88);: NMVR

sol fonyl oxypyrrolidin-1-y
(400132 MHz CDCL3)

Lactc(sed?hdirm’rs) 7.78 (d, 2H) 7. 3

20 10 2 02 10N

44887 20 (m 2H)

5.37 -

ul_u T 9 JI 1Y

Maguﬂ%umﬁteﬁrzte 2.32 (m 1H) ""2’

g3k

'-|-|—|), 3—316—

2.11 (m

fa¥al £
3—02—(m

IH); mz

396 CXanpre 209 The 1to110
representative pharmaceuti cal

Mg 11TUSLrate
dosage forns contai ni ng

(e): Itntf@ctwﬁqnpound of formula (I)
acceptable salt or in vivo h

(30 mg/mhar maceutical ly
drolysable ester 185

Compbwatdexf (hereafter corrpound

prophvl actieuse—i

KP,0% m/vt herapeuti c or

1M%@W@" h o URRS:

M‘éFO)’(ldfGelutlBﬁct ose Ph. E

et ||91 tabtet

J;fé.i)%( V/‘;S Croscar el | ose

o e ST T AP
Poly&ayRas B c 40 Lact ose Ph. Eull 4228wib

Water for injection to 100%

(f): Injection 1I 10 mg/ml

Compound X 1.0% w/v

Sodium phosphate BP 3.6% wiv

0.1M Sodium hydroxide solution 15.0% v/v

Water for injection to 100%

(g): Injection III

(1Img/ml,buffered to pH6)

Compound X 0.1% wlv
Sodium phosphate BP 2.26% wiv
Citric acid 0.38% w/v
Polyethylene glycol 400 3.5% wiv
Water for injection to 100%




Croscarnel | ose sodium 6.0 Mai ze starch 15.0
Pol yvi nyl pyrrolidone (5% w v paste) 2.25 Magnhesi um
wGet@ansoeds 3. 0 WO 2007/ 015064 PCT/ GB2006/ 00280 1PCF&B3006/002801

(1): Tablet 11l ng/tabl et Conpound X 1.0 Lactose

Ph. Eur 93.25 Croscarnel | 0dd4sodium 4.0 Mize starch

paste (5% w v paste) 0.75 Magnesium stearate 1.0 (d):
Note Capsul e ng/ capsul e Corrpound X 10 Lact ose Ph. Eur 488. 5

Magnesi um stearate 1.5 (e): Injection

Cdi gmw: fxugulgt;@wmay hawttaiaed, By HWFBQ‘P% %g)&fe F% ell known in
the ph%?rg?gé)u S ﬁh%vjtear%% g@ég%%&jﬁ%}%%’[eﬁ V\gtéé?wéﬂﬂoh@l means, for

examplBjt€ piovate d @alifP Yl cdlfulose hogtae phthalatd. 10 ng/ ni
Compound X 1.0% w' v Sodi um phosphate BP 3.6%wv 0.1

M Sodi um hydr oxi de sol ution 15.0%v/v Water for
injection to 100% (g): Injection Il (1ng/m , buffered
to pH6) Conpound X 0.1% w v Sodi um phosphate BP 2. 26%
wv Citric acid 0.38% w v Polyethyl ene glycol 400
3.5% w v
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Water for injection to 100% WO 2007/ 015064
PCT/ GB2006/ 002801 -144- Note The above formul ati ons
woren7loesoebt ai ned by conventional procedures wePCT/KBoMG/002801
in the pharmaceutical art._ The tablets (a)-(c) may be
enteric coated by conventltﬂéﬁ nmeans, for exanple to
provide a coating of cellul ose acetate phthalate. 5 WD
Clair@907/ 015064 PCT/ GB2006/ 002801 -145- Cains 1. A
conmpound of forrmula (I): 0 31 RrNNA2NNNRA
R~ :,; H(RS n NS5 (I) wherein: R is ethyl, propyl,
1. 'Sﬂﬁbﬁg%hmdQP&Mhum'Bo butyl, sec-butyl, t-butyl,
cycl opropyl, cycl opropylnethyl 1-cycl opropyl et hyl ,
cycl obut yl net hyl ,
Rl may be optiona
more R6; 10 R2 },5
f 1 uor onet hyl , dnfluor¢
nethoxynethyi aycl G
hydr ogen orR ; gen, eth yI @@
nitro, cyano, Xy, am no, carboxy, carb yI
nmer capto, methytthio, nesyl, trifluoronethyl,
trifluoronmethoxy, methyl, ethkyl or nethoxy; 15 Ring A
iIs a nitrogen |inked 4-7 nenbered saturated ring which
wherefit:1 onal |y contains an additional nitrogen, oxygen or
sulphur atom wherein of Rin

A Ri A
i sRats qitly rgew 1sPaesyl Bub ) by b e heih é&ggfirqwa@%rwy
cycl&}ﬂ&bﬁﬁ]@{ﬂﬂ, 1%&&9&%%&91, p}’cl@ou@}ﬁﬁleﬁfyl}c%lopemyl or cyclobutyl; wherein

R! may be optionally substituted on carbon by one or more R®;

cycl opentyl or cyclibutyl; wher ei n
y substituted on c;rbo one or

l: R3is

R? is methyl, ethyl, isopropyl, fluoromethyl, difluoromethyl, trifluoromethyl,
methoxymethyl, cyclopropylmethyl or cyclopropyl;

R? is hydrogen or halo;

R%is hydrogen, ethynyl, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoy],
mercapto, methylthio, mesyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl or methoxy;

Ring A is a nitrogen linked 4-7 membered saturated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein 2 atoms of Ring A, when Ring Aisa
nitrogen linked 5-7 membered saturated ring, may optionally be connected by a one or two
atom bridge; and wherein if Ring A contains an additional nitrogen atom that nitrogen may be
optionally substituted by R;

R’ is a substituent on carbon and is selected from halo, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, sulphamoyl, Ci.salkyl, Co.salkenyl,
Ca.salkynyl, Cealkanoyl, N-(Cealkyl)carbamoyl, N, N-(C.salkyl)scarbamoyl, C;.salkylS(O)a
wherein a is 0 to 2, Cj.salkylsulphonyloxy, C;¢alkoxycarbonyl, carbocyclyl, heterocyclyl,
N-(C.¢alkyl)sulphamoyl or N, N-(C.salkyl).sulphamoyl; wherein R’ independently may be
optionally substituted on carbon by one or more R®; wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by R'*; or R’ is -NHR?, -NR'R" or
OR™:

n is 0-2; wherein the values of R’ maybe the same or different;

R® is selected from halo, methoxy and hydroxy;
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atom bridge; and wherein if Ring A contains an
additional nitrogen atomthat nitrogen may be

wopiorormabd y substituted by R7; 20 R5 is a subspe¢1t/a8mi6/002801
on carbon and is selected from hal o, cyano, hydroxy,
trifluoronethoxy, amino, cd#Boxy, carbanoyl,
sul phanmoyl, Cl1_6al kyl, C2_6al kenyl, C2.6al kynyl,
CR76R! kit q\l‘l RROR'S azlekﬂde)peﬂddmﬂmyﬂected from C; 4a1kyl C1 4alkanoy1
NN ( O 6al kyIZanr banoyl, Cl1_6a erei

C14albylselpkonyb1CHa lqeyylgwbwlwﬁﬂzeiﬂgkynldiulela@wi&lda OB¥SAE ohyl,”
ot RIS by IR SIARLEL Skl i

wherdlRR’ 0P, R, @t iRdhald R‘Ssmb,sﬁe maé;eddmlymlbmmbmmtedmn carbon
nore R8; wherein if sai,d heter ocycl yl..cont ai ?51
by one HMOD BOHPS @We@ﬁf@m@g er‘i‘mﬁdiheb%n &P}d&‘r?équ‘iyc Y contains an NH-

m01ety t . %&gtgﬁ%é}%b ng%v\ﬂgﬁy &S - NR1OR11 or

erern I ues of RS maybe the
S s e¢ledted fremetalo, cymi, Ihgdmgjr aﬁﬂ&drohredmxyaﬂrﬂﬂ,uormmdhbydyammo,
and hydroxy; WO 2007/ 015064 PCT/ GB2006/ OOZSO]I - 146
carboRy, ca@mm@ulmamom meilng. s, BEBORREEN dTHIyACcetoNy

meth %nzefgqt E%Iys u o ny #ﬁl&@érhﬂ I(&iee n@%i su bﬁﬂo n ytlh,yl_N-ethylammO’

acety@mﬂ@' ﬂh)éﬂy’lbﬁliﬂop mnyﬂhylc%aﬁﬁblk Okythglchdamby], M;M-Idlhaﬁﬁlylcarbamoyl
Cl _4al kyl ) car ba };}l\;h4al Kk hg; flm tohiny]
N, N—@a iglsexhampy L, - mgty o%tb}élr?% futo i hﬁg 10Rthy pgulphinyl,

d
Ethylg%élél HiRéa %ﬁy%aﬁg&ﬁﬁgﬂgcﬁ&g&e}% W$$hggg%ag%0§sl sel ect ed
N-méthydsalfaioyd Td-ewlyesugihamiol 1, MNﬁﬁnhelhgksukpya:thWI Nowtiitydsudphamoy!
-NH noiety that nitrogen may be optionally
or N-gigstlil¥- atbééuwamna R8 is selected from hal o, cyano,

Eglgggggeflecttéd ébﬁ%ﬁ]@g{}%ﬁ ydrbky, ahHRE Qﬂﬁﬁ&}ﬂneﬂﬁfmtﬁﬂuoromethoxy,

car bano , met’hyl, eth

dimettBldininy, cagbdeglyl, hatbedicy;flc],yl a(ble,hldm},/and @Esnﬂiy)kamrldo
et hy4l al ni no, di net h m no

] N
N Ringe LA G oL CLoM K G o U Bhemyh Sl carbonyl
t
T T o et
or a phai@béerkicdlyeddoyptabic lsailmg/dtn znrmtdiwl drdliy mbl@stglt]udm@

nmet hyl sul phi nyl, ethyl sul phinyl, nesyl,
et hyl sul phonyl , net hoxycar bonyl , ethoxycarbonyl

I\I- ) AY
I\gg'!oﬁﬁ ﬁﬁ'{l gﬁfb Wilar (1 WOPE H%rgiéhilpgg@% h(gcrerg?}ale salt or an in vivo

hydrblyﬁﬁﬂh yéterl‘tlhatahﬁ; bs uﬂaphmim;cﬂalmﬂSWMr@m R'is ethe'btlwmn’mm
hal o, r oX triflu
cyclqgrppylg@ﬁaﬂelt Wé;i%prop)é?t %lmtﬂgl et rcgg]g 1?‘(9; ?r cyclobutyl.

het er ocycl yl, Cl1_3al kyl and Cl1_3al koxy; and R14 is
sel ect ed from Cl 3al kyl, C1_3al kanoyl ,

3. ClA3ainkpouad bf foomyla (IChr 3 ahkmegedidan ytceptabmalirmyn in vivo
hydrolysgfl)lé estL:rkt%el)eoE rag %g?r};ed %ne(iitheNrNélg il'OI' glla{g 5 %{qu 'ﬁmfs methyl, ethyl,

isopropyl, difluoromethyl, trifluoromethyl, methoxymethyl or cyclopropyl.

4. A compound of formula (I), or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof, as claimed in any one of claims 1-3 wherein R is hydrogen, fluoro

or chioro.
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or a pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof. 20 2. A conpound of
wo ooomolse{ 1), or a pharmaceutical ly accept abl ePGHIGB2@6/002801
an in vivo hydrolysable ester thereof, as clained in
claiml wherein Rl is ethyl474 sopropyl,
cycl opropyl net hyl, 1-cycl opropyl et hyl,
5. C/¥ %LﬁgUﬁdﬂd n%'ﬁ%mfllﬂa (B}’GLJ @ﬂ%ﬁ‘ﬁ}ﬁ&euﬁbalﬁﬁﬂcé&hﬂmy kalt &San3in vivo

P harmaceuti cal | y 1
hyd1ol§¢§2£b&petsﬁ3ltleer&ﬁl s cdaurmd 1n any/pm)o daiths dH4 whpien %S{séwdlogen halo,

t hereof, as Cli?i imed in either claiml or claim?2

cyano,ipesybitethy or & Myl , ethyl, isopropyl,
di f 1 uor onet hyl , trifluoronethyl nethoxynethyl or
cycl opropyl. 4. A conmpound of fornula , Oor a

6. phaompoend o‘i:blrmylaa(l:)c ept aMrmaggJ,txca]@r a%qpt‘,a epily gt apin vivo
hydrolgfgagqué)rlgs){qsyat L8 Ia%? t eli'rnggy] one 8fg ”fg' wHri] Klt%ﬂ& i¥4 nitrogen

uor o

llnked% %Qe%e Qd%?ﬁﬁlatg h%@@%&%gl@}lcom&ﬂi aﬁaddﬁlmhnmnmgdn oxygen

or a pharnaceuti call acceptable. s
D Y #er&embered

or sulgsiur atonh;wheirsin 2 dbyrds of Kisght, evhentRipng ﬁh’élaékthOgeﬁémgF%ﬁ

saturalp’egdé%& m%g gy‘ggnqﬁé{aqqﬁong?c%ﬂ e% )e&enor e a%%\g n%%%ﬂg vﬂ?%é?m if Ring
A con{a‘?ﬁm Alditlonal ﬁ?ro@er%}@ﬁﬂ'ﬁﬁ%ﬁd)g‘e@ rhay Bcaeivhally subsatuteddry R’;

In vivo hydrolysable ester thereof, as clained in
whereﬁmy one of clainms 1-5 wherein Ring Ais a nitrogen

i_nked rat a
cOnterHS g b e OB oh g OLIeh V@?‘éﬁ? e be
0pt101‘?a.t11? %bé@ﬁ@c@@ bﬁ cgrbéh ‘B%n@ br RoRgerBupsMeittddiftgn R'1;s a
rogen |inked 5-7 nmenbered sﬂurﬂedrln
ofiR'? mmalebmdﬁmmbﬁnémdé@(mﬁlaalbﬁecoﬁ £ %ﬁ%@rp‘é@é’r
and erein if Rng 10 A contains an additional
hetergpyelbgen at om that nitrogen may be optional l'y

substituted by R7; wherein R7 is selected from
Cl_4al kyl, car bocyclyl or heteraqc in R7

e
7. beA coppownalfifgrad )i ens Rarspeests Jdrﬁcs‘ipt%vﬁ% Ot A8 o
hydr(ﬂg,ﬁggﬁs el&%?%) 1d Téiﬁrl am (EQJ[ dfst: 85§ ﬁﬁetfefnq@q Ralg ilal%stltuent on

koXYy, mat yl'am no or
carbdﬂeatnﬁr@&ﬂé‘cltéd froth-hy&edx9! nmime;dc nfallifyd, r@mshky(sh)phonyloay, C16alkylS(O)a
phar maceutical |y acceptabl e salt or an | n q bstituted
wherhlyidirls Pyos Apleeocgely b wherrip 8o indegendently er?P&ﬂVl Briybgjtuted on

carbqnsbyscéqe ogtné(gm%? g 5NH§Q9 B PRI Mﬁ&%anF sa1§ ALRRIRyAPHcontains

ar oXy, am no,

an I\@i-rﬁ@ﬂe{&)’tlhéthﬁlﬁb%ml}’rh@y(be oftlonGHY kgﬂsﬁﬁ@)chbﬂ&yv\mp@un ais
of het er ocyc %/ wher ei ndﬁy i ndependent|y may be
opRi ursallef:tyd@@ns alounethophandyidsS: by one or nore RS:

g;}ﬁg | gllll an 1€ l}mggdeﬂﬂy Wh&k& Rorhfc, 38K or carbocyclyl; wherein
R’ R, R" and R'® may be 1ndependent1y optionally substituted on carbon by one or more
groups selected from R,
R8 is selected from hydroxy, amino and phenylamino; and

R is selected from carbocyclyl and Cy.3alkoxy.

8. A compound of formula (I), or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-7 whereinnis 0 or 1.
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an -NH noiety that nitrogen nay be optionally
substituted by R15; wherein R6 is selected from hal o,
woreiohodpeaand hydroxy; RO, R10, R' and R15 are PCT/GB2006/002801
i ndependently sel ected from Cl. 4al kyl or carbocyclyl;
wherein 25 R9, R10, Rl11 add8R15 may be i ndependently
optionally substituted on carbon by one or nore

9, gAQ%Hﬁmﬁgagpﬁﬁguﬁqganls R8 is selected from hydroxy,

am no "and phenylamno; and R13 is selected from
carbocyclyl and C1. 3al koxy. 30 8. A 'onpound of
formula (1), or appharnmaceutically accep e salt or
an in vivo hygdtoly
any one of claiys 1-
2007/ 015064, P F?

formula (IR \ N NJA 2 NI A&Zﬂpde(H)
N (1) wherein R is ethyl, isopropyl,
cyclopropylnetﬁ@l 1- cyclopropylethyl

cycl obut yl net hyl , cyclopen(¥ or cyclobutyl; RZ is
nmet hyl , et hyl, |sopropyl | uor onet hyl ,

t KiHeldi@r onet hyl , nEthoxynethyI or cyclopropyl; R3is

N %eglc}sglﬁg)%gf §r pﬁr*%'ﬁg 10 elbsaD d{h%ff ﬁgélg&:ltgﬂﬁe‘?hyl,

I I; 1 dloxoth|nnrphollno plperidin- 1
cydoga{tﬂrbq Ee]l?g% i- 1 -yl, azetidin- 1 -

4 R%as fmthy], ofhydj iagEppyl; dlﬂybl;onlbﬂetlﬁylﬂuQromQ’dh}éz@B@ﬁXYm’iihyl or
4- (2 di met hyl am noet hyl ) pi perazin- | -yl,
CydOR“E@anethoxyethyl)p|pera2|n- 1 -yl,
4-43 éﬂqjgolﬂydh@ggl)plperazmlyl
}%%%P% gpy gireﬁ62|ﬁ { yl, 15 4- nethylplperazin-l
is hydmgm, dlwptqichleraziyao, l.nesyll, methyl or methoxy;

Iélggf I lbﬁlg]ir‘ (HER@H%’ igrﬁi%}f ]in?ﬂrplil01l-r’§)f P1per1d1n— -yl, piperazin-1-yl,

azetlcﬁn-(lzylffz’f Ghdthor 2R BYAN Ry Raragy1nr 4-didzepan-1-yl,
4-(2-dimethylaminoethyl)piperazin-1-yl, 4-(2-methoxyethyl)piperazin-1-yl,

npound of

4-(2-pyrrolidin-1-ylethyl)piperazin-1-yl, 4-cyclopropylpiperazin-1-yl,
4-methylpiperazin-1-yl, 4-isopropylpiperazin-1-yl, 4-(4-fluorophenyl)piperazin-1-yl,
4-(2-fluorophenyl)piperazin-1-yl, 4-(2,4-difluorophenyl)piperazin-1-yl,

4-(3 4-difluoropheny!)piperazin-1-yl, 4-(2-chlorophenyl)piperazin-1-yl,
4-(4-chlorophenyl)piperazin-1-yl, 4-(4-phenyl)piperazin-1 -yl,
4-(2-methoxyphenyl)piperazin-1-yl, 4-(3-methoxyphenyl)piperazin-1-yl,
4-(4-methoxyphenyl)piperazin-1-yl, 4-(3 -methylphenyl)piperazin-1-yl,
4-(2-methylpheny!)piperazin-1-yl, 4-(4-methylphenyl)piperazin-1-yl,
4-(2,3-dimethylphenyl)piperazin-1-yl, 4-(2,6-dimethylphenyl)piperazin-1-yl,
4-(4-hydroxyphenyl)piperazin-1-yl, 4-(2-hydroxyphenyl)piperazin-1-yl,
4-(5-chloropyrid-2-yl)piperazin-1-yl, 4-cyclopropylhomopiperazin-1-yl,
4-cyclobutylhomopiperazin-1-yl, 4-(2-hydroxyethyl)homopiperazin-1-yl,
4-(2-methoxyethyl)homopiperazin-1-yl, 4-isopropylhomopiperazin-1-yl, 1,4-oxazepan-4-yl,
8-oxa-3-azabicyclo[3.2.1]oct-3-yl, pyrrolidin-1-yl, 2,5-diazabicyclo[2.2. 1]hept-5-yl,
2-methyl-2,5-diazabicyclo[2.2.1]hept-5-yl,
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4- (3, 4-di fl uorophenyl) pi perazin- | -yl,

4- (2-chl orophenyl ) pi perazin- | -yl,
wa2q1ochbor ophenyl ) pi perazin- 1 -yl PCT/GB2006/002801
4- (4- phenyl) pi perazin- | -yl,

4- (2- met hoxyphenyl ) pi per azi4f4-yl ,
4- ( 3- met hoxyphenyl ) pi perazin-1-yl, 20
2-(2- m%tﬁo&y&ﬁﬂj 93 eﬁ%m%%gup[ggg;}gérg&flylyl
2- ethynz(szdxamidyylo@hédweppﬁp'é pa%-,xwpy_ogyﬂ -2,5-diazabicyclo[2.2.1]hept-5-yl;

( i a§u%§tﬁg$rﬁ)e?wéﬁ@??l %}e@ ?sgsgp é:tze?i grafh h?/droxy, amino, methyl, mesyl,

mesylék;% %&pi%lﬁﬁ%t ﬁﬁbﬁ(‘ﬂﬁﬂym @ﬂn{bﬁﬁyﬁ&hiﬁol dly{h,ylammo isopropyl, pyrid-2-yl,
~C4-hydroxyphenyl ) pi perazin-1-y
hydroﬁyrﬁﬁh‘ﬁymemy}qmmen, n)lpplpj@’qhalz Aﬁnqhylplperazm— -yl, cyclopropylamino,

yrrolghé—j —Xﬁ%@g 1 -é—%le }%l(?oﬁ&ﬁ%&lﬂlo f)heé% aminomethyl,

N-metfiy EXGLRAYS Mbiflﬁﬁﬂﬁ/‘l}éﬁﬁl&i Wlmkth)yl N—cyclopmpylammo
4= ( 2-'hydroxyet hyl") (Ser azin-| -
t

N-methyl- N-lmmdmemhmeb anethexyethy Y)agl[mo N-ethyl-N-propylamino or
hoi.nopi perazin- | -yl, 1,4-oxazepan-4-yl,
N'me%lyli&%ﬁ%%ﬁﬂﬁ“& 8 0[3.2. 1] oct-3-yl, pyrrolidi n-l-yl,
2035 0bpzabi cycl o[ 2. 2. 1] hept - 5- yI 2 nmet hyl -
-di azabicyclo [2.2.1 ]hep t-5 K %007/0 5064
ora pmma@g@:@%y g@gg‘@@le saltpngn in vivo ydrolysab e ester thereof.
2- (2-met hoxyet hyl ) -2, 5-di azabicyclo [2.2.1 ] hept-5-yl,
2-et hyl - 2, 5- di azabi cycl o[2.2. | ]hept-5-yl or
10. 2-A & Mlof;’@r@nﬂég;abl cyclo[2.2. 1] hept-5-yl; RS is a
substituent on carbon and is sel ected fron1hydroxy,
amno, nethyl, mesyl, nmesyloxy,

pi peridin-1-yl, dlzl{Fe am no,
i sopropyl, pyriIg]- - B\mydro yI ,Nrre hy am no,
ani nonet hyl ,  4- et hyl egt$2|n cy Io ropyl am no,

pyrrolidin-la -yN 5 ,
cycl obut yl atmngQ, enyl am ngpet hyl , (R,
N-net hyl - N-(cy ropyl met hyl ) am no,
N- net hyl - N- cycl opr opyl am no,
N-nmet hyl - N-i sobutyl am no, (1)
N- et hyl - N- ( 2- met hoxyet hyl ) am no,
selectddetdmyl - N- propyl ami no or  N-net hyl - N-cycl obut yl am no;

0 nis e I ht or
T A Lt R S T e S
yl)caggonfyﬂf)l%ﬂy@p@hhlldﬁa BB NNA z N~NR4 :;,rNRH
N-(4-{[(3S)-3-(Dimethylamino)pyrrolidin-1 -yl]carbonyl} phenyl)-5-fluoro-4-(1- -isopropyl-2-

methyl-1H-imidazol-5-y1)pyrimidin-2-amine;
5-Fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-y1)-N-{4-[(4-methyl-1 ,4-diazepan-1-
ylcarbonyl]phenyl} pyrimidin-2-amine;
5-Chloro-N-(4-{[(3S)-3-(dimethylamino)pyrrolidin-1 -yl]carbonyl} phenyl)-4-(1-isopropyl-2-
methyl-1H-imidazol-5-y1)pyrimidin-2-amine;
5-Chloro-4-(1-isopropyl-2-methyl-1H-imidazol-5-y1)-N-{4- [(4-methyl-1,4-diazepan-1-
yDcarbonyl]phenyl} pyrimidin-2-amine;

N-{4-[(4-Isopropyl-1,4-diazepan-1 -yDcarbonyl]phenyl}-4-(1 -isopropyl-2-methyl-1H-

imidazol-5-yl)pyrimidin-2-amine;
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N 15 (1) selected from 4-(l -1sopropyl-2-nethyl-
H i m dazol -5-yl)-N- {4-[(4-nmethyl -1, 4-di azepan- | -
w@kdocatdenyl | phenyl } pyrimdin-2-am ne; N-(4-PET/B83006/002801
S) - 3- (Di et hyl am no) pyrrolidin-1-yl]carbonyl }
phenyl ) -5-fl uoro-4-(1-i sopidpyl -2- 20 net hyl - |
H i m dazol -5 -yl ) pyri m di n-2-am ne;
150 %Ylhmzl' tdidmyl I phenyl)-4-(1-isopropyl-2-methyl-
N-(4- gr(ﬂ%%ogzgléﬂ{ %mﬁ@ﬁ{y 45rﬂnet yIIIy- ]1p 4- %l)az(epanp- I?y -y
1H- nrhc]azohﬁbf(b)pyfl]lmlefiyalni}llepyr| m di n-2- am ne; 5-Chl oro- N (4-

N- (4-%;1 aglgleflquqrglgﬁﬁ%wrd f%ﬁy?nyq -El:ﬁuo\f&%l;égfglﬁggﬂtlu}ro-4-(l—
isoproj C%Qﬁ(erthﬂllq{ ﬂn%’a?(ﬂlfﬂﬂ) ﬁﬁmdm@ -amine;

| oro-4-(1-1soprop yl -1 Hi m dazol

(- [[5 -4 m;ethyl3@ramz%mhaﬂmmm;qubémﬁynqdlgﬁ@ﬂgammo]phc{enyu -

2-
pmpa{i‘%)'/?fl(ﬂh'l%[é‘% ?Vﬂ?e$a8?15§epan 1-yl ) car bonyl ] phenyl }

J bhidazio i} hnidib-2-yl henyl
il Iiluéllﬁﬁ PR %?nﬂ%tﬁy%ﬂzloéﬁ o porifmidib-2-yljaminolphenylF

(3S)43€cﬁiem2mmbw®mln— -yHmetpapane; { [ (3
ora pg%rgl}ﬂ; gtlchﬁ( |a¥ce|p£er1:5)&, %Bﬁrr rag lzrlhgzjva hy@r%ki]sgﬁg RABYhedeof.

Him dazol - 5-yl) pyri m di n-2-am ne; N (4- {[(3
S) - 3- (Di et hyl am no) pyrrolidin-1-yl Lcar bonyl }
11 - fA pmccqsrfenmeparmga esppeund pi formakpdbera P Wé@wrcalhy acceptable

rim.din
salt Of ﬁn ! 7[ ‘BV‘F @#%ét%%%y?f 3. ngrﬂggg hE -yy?QGS%Clarlnmtsjézlg I W}élll-c h
proce¥s ¢dMprideh 6f:n- 2- yI ] am no] phenyl ] (4-
propan-2-yl -1, 4- di azepan- -yl') met hanone;
Procésd-a) f@cmru@ﬁanpmm@nmfﬁgnm@a fﬁbpan 2-yl -3H i m dazol - 4-
yl)pyrimdin-2-yl]am no] phenyl]- [(3

S) - 3- (et hyl am no) pyrrol i di nmet hanone; or a
pharmaceutically accept ﬂ)l e shlt

an in vivo
hydrol ysabl e ester ther ON%Q\é process for
preparing a corrpoun%e lanN(l) "br a
pharmaceutically ac ‘*%bl salt or an in vivo
hydrol ysabl e ester ther as clainmed in any one of

clainms 1-10 which process conprises of: Process a)
reaction of a pyrimdine of brrmula (11): 3

wherein L is a displaceable group; with an aniline of formula (ILL):

Fseo

(R%),

(110

or
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R RN NR\ N 15 N (Il) wherein L is a
di spl aceabl e group; with an aniline of forrmula (111)

w@2do7mide4 H N\ R4 (R5)n  (I11) 20 or WO 2007/ BAB0B2006/002801
PCT/ GB2006/ 002801

-151 Process b) reacting a
conpound of formula (IV):-B1NH2 NA HNNR4 H (R5)n
(I'V) with a conpound of fornula (V): 1 R3 NX Rx 2

Pioce.{;J b) 1 % 1n%§c01 }JO%}@OMO&MI& er ein Tis 0 or S

Rx may
fferent an |s sel ected from
Cl1_6al kyl ; or

B3secs

(R%),

(Iv)
with a compound of formula (V):

\

N
R~ °

N

A2
wherein T is O or S; R¥ may be the same or different and is selected from C, salkyl; or
Process c) reacting an acid of formula (VI):

0
3
& Y oH
2 N /)\ 4
N~ N R
R-<\ | i
N
(VD

or an activated acid derivative thereof; with an amine of formula (VII)

HN

(R,

(VID)
or
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Process c) reacting an acid of formula (M): O 3 i R

RIN-~" NOH 2 NNR4 RN I HN 10 (V) or an
wa@edrwstoed acid derivative thereof; with an anmP@EG82006/002801

formula (M1): HNA (R5)n (VII) or 15 WO

2007/ 015064 PCT/ GB2006/ 002882~ -152 Process d) for

conpounds of fornula (I); reacting a pyrimdine of

0)
Pr ocets cf’)rﬂ?ﬂ @ongﬁ@u(lr)lg%] of %%m@g (rfTiu Ng@tu é\lpﬁlrﬁ?NéllﬂAe & \fogizlﬂlgkyg)slg )

(I X) vvhere Yis a di spll algéabl e group;

(VIID)

with a compound of formula (IX):

@)
d@
Y rR*
(R3),

(IX)
where Y is a displaceable group;
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

12. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one

of claims 1-10, and a pharmaceutically-acceptable diluent or carrier.

13. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-10, for use as a medicament.

14.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as claimed in any one of claims 1-10, in the manufacture of a

medicament for use in the production of an anti-cell-proliferation effect.

15.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as claimed in any one of claims 1-10, in the manufacture of a

medicament for use in the production of a CDK2 inhibitory effect.
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and thereafter if necessary: i) converting a conpound
of the formula (1) into another conpound of the

wo ooomolse{1); 10 ii) renmoving any protecting BCDGB2006/002801
iii) formng a pharmaceutically acceptable salt or in
vivo hydrol ysabl e ester. 1233 A phar nmaceuti cal
conposition which conprises a conpound of the fornula

16. (f 9&6 u¥ofR coﬁﬁ)%ﬁﬂ@@?ﬂh% ifG@huly (I?Qﬁ%ﬁﬂl@ﬁh&eﬁﬁédlly@bc&pﬂawe sedt or in
rolysabl e ester thereof, as clainmed in any

vivo hpcﬁrotylsablersstip thereofirad cbnrptfhmma'@np o€ ellaings h-é@elgtﬂé%p@nufacture of a
t or, carrie mpound of the formula (1),

medwémelét %h%%é%??%’ﬁ??tf%ﬁé%cgbt able salt or in vivo
hydr ol ysabl e ester thereof, as clained in any one of

clainms 1-10, for use as a medi cament. 20 14. The yse
17. offha ummﬁxnﬂmnpwhd ohtheffornmuli ) ar)a phgrm@\ceutlcally acceptable salt or in

oo RGBT St e et
medlc% n% hi'®r ﬁﬁelﬂ thd ﬁeét&%nﬂﬁﬂéﬁl@@ﬁﬁ&& 19fpRoid Iiiﬁadigﬁaﬂfﬂi‘ést orfcancer of the
Int roduction of an anti-cell-proliferation
b1easlehﬁlgg:d:oloﬂ,Eectﬂ'mestqmec}gﬂlvar, sshmppunestee, bladder.q1ageeas (vpsva skin or

or a pharmaceutically acceptable salt or in 25 vivo
OvVat¥hydr ol ysabl e ester thereof, as claimed in any one of
claims 1-10, in the manufacture of a nedi canent for

use in the production of a CDK2 inhibitory effect
18. 2001%/@6%@40@@1@8@@@6%@@2]@@ o a Brmeceufivel sugféeﬁt@bla salt or in

vivo ka/@én@ aggq ester he f aﬁn%ialn\; \,%a ﬂ(;crg% ggcgjélﬁﬂ §Rlhdhufacture of a

medid AR ?Rfr uséh t‘% AlehBbnt B Me@ﬂ&o@folﬁ‘é@h%aﬁﬂ- differeintiativeadisorders,
manuf acture of a medicanent for use in the treatnent

psorigsis, clenoeteid Brehritis, Kegosisgaspma. @@ﬁ?ﬁﬁ&‘ﬁﬁla@?a{t%@df FPRIF a

h I
sty PO RSP PRORREARAE 8 bl Al Yo an

chroffié BiffEBnndatib, bdde diftasd¥ring bagihtidigcasés with l’md]labmmtprcﬁltferatlon
use in the treatnent of |eukaem a or |ynphoid

mal i gnanci es or cancer of the breast, |ung, colon,
| 1 V&L i Wﬁg%%dd imal in
5. e i Db SRR na g Flsoet GORu R GG Fyp HaBoded an

need "é)@ BRAURG ANt WRich Qbﬂiphébs(ah)mm@tfenﬁg tdmdmnmat atrt:eﬂfdcylve amount of
accept abl e salt or in Vivo hydr ol ysabl e ester ble est
a compmamdof foragila (I pre gharmag%mgl,%a@pp%ﬁlgls% of I \§vo m;]dr{)h/éa e ester

therd ’}%gﬁ tUc{l%fa[%% e Og?ﬁ* pgpt for use in the treatnent

ropr erative and differentiative
di sorders, psoriasis, rheunatoid arthrltls Kaposi's
sar cona, haenan ioma, acute and chrqnic 1

20. nephneped pi preducinga el MHERLELTcrB éuvgam’a‘?lf’%‘?‘?daﬂmmal in need
of sqcﬁ? t&?@k,ﬁ%hﬁay%oghn@x%g gdrﬂin%se(‘@rﬁﬁsto séﬁ%ﬁnﬁ%ﬁ effeBfi®Mfount of a

I Seases d ocul ar diseases with
comp&indtAforv@ss d) ops pharhecadtically acceptable salt or in vivo hydrolysable ester

thereof, as claimed in any one of claims 1-10.

21. A method of treating cancer, in a warm-blooded animal in need of such treatment,
which comprises administering to said animal an effective amount of a compound of formula
(I) or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in

any one of claims 1-10.
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19. A nethod of producing an anti-cell-proliferation
effect, in a warm bl ooded animal in need of such
wo e@avn®st , whi ch conprises adm nistering to sSBETIGB2006/002801
ani mal an effective ambunt of 20 a conpound of
formula (1) or a pharmaceuflddal |y acceptable salt or
in vivo hydrolysable ester thereof, as clained in any
22, ﬂh 1@ hod l)iaﬂréﬁmé 1dfkaefd or /fyxﬂﬁﬁch@ %aﬂﬁgnaﬂfcﬁﬁiuﬂ Icﬁ]@:eaomlﬁébl east,
Itory eftéct, in a warm bl ooded animal in ne
lung, @:ﬂom wedtuthy aama@nﬂl,vemmdmhy,qmmteéé@dd&amaﬁﬁc@% vikyg. fgp or ovary,

sai a |nal ef f unt, o
in a wagp pxjm i neﬁﬁz?% i’etﬁﬁg? %r}t vﬂgﬁ ((::8 ? GRE Sglp?teﬂflg to said
amma'l Qn ¥ff¥&1v@ %ﬂfoﬁhﬁ’@taabéo?n h@ bf fdi'ﬁﬁlﬁ&(ﬁ) 01a§ph‘a|r1@hmdcally ayptable

lainms 1- . A nethod of treating cancer,

salt of m 1@ammdmlp$abm¢r aharm asi claimed dn oty enrcof daimstinkht |

whi ch conprises administering to said ani nal an

effecti ve anount of a conmpound of fornmula 30 (1) or a
23. p%aﬁl 68k 'tr@?tﬁrigycaﬁg&eﬁﬁﬁﬁfo@lfééﬂﬁe 1d differéhtigive disorders, psoriasis,

hydrol ysabl'e ester thereof, as clained in any one o

rheunedt@it rsthitig maprzemnMMamnga@ma@zm@@;m@m nephygpathies,
atheriigh P EE S o AIE G TPt T B B e ip ey chronic

ast

inflaniB&tidH o @EBEES ardd ot@lar dise8HRE WithREdE] atSel Ihrbhﬂa@airon, ina
pancr éas, vulva, skin or ovary in a warm bl poded

warmablboded dnimalge deet ofsuch trpatg@nwﬂnch GRRREHPeE @%w%%@g to said

amm% g%at&\%galftg ﬁﬁ% gox?lmu © ?:2 m? ];g %%)hé[r a]@&RH:QHy Qéceﬁtable

salt oﬁﬁﬁ%% ﬁ;bdrﬁlyéabﬂ@béte&heﬂesf W maldiadoimhy 986 bﬁclamuser-lo
ereof, as clained in any one of clains 1-10. 23. A

met hod of treating cancer, fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarconma, haemangi oi na, acute and
chroni c nephropat hies, atheroma, atherosclerosis,
arterial restenosis, autoi mune di seases, acute and
chronic 10 i nflanmati on, bone di seases and ocul ar

di seases with retinal vessel proliferation, in a

war m bl ooded ani mal in need of such treatnment, which
conprises admnistering to said aninmal an effective
anount of a conpound of formula (1) or a
pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester thereof, as clained in any one of
clainms 1-10. 15



