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WD 2005/ 075461 PCT/ GB2005/ 000303 -1 CHEM CAL
COVPOUNDS The invention relates to pyrimdine
waelerswaidsves, or pharmaceutically acceptabl e sBCT/€B2@15/000303
in vivo hydrol ysabl e esters thereof, which possess
cell-cycle inhibitory activity and are 5 accordingly
useful for their anti-cell-proliferation (such as
anti-cancer) activit) erefgre useful in
nmet hods of treat nem RMPOUNDS i body. The
invention also relates to processes for the
manuf acture of said pyrimdine derivatives,
phaiwirentionglatesdo npadidineslesvatbies &F ﬁh%ﬁgla@qv@ﬁalhfrﬂw%able salts
f
or 1} HEb Bydffsdel e BBALE A sl CPRE PRI Bor? a3 il e
accadmlytmbﬁlbﬁm dcbuaamhrmll—molﬁbraam mmh ashdtiThecet)siclivity oideare

ment the S v ula i 0 d. .
therfogt FHEB I PeiodT ot er e nshs Rt GTHH 280y g ttion also
relaf Wﬁ@césﬁéﬂfoﬁtﬂg fhastReuRy (ﬂ@ﬁlﬁ%ﬁﬂﬁlldlﬁb deritvhiiieds yto phskmaceutical

orderly manner. The progression of cells through the

compepitions containing thew and iniben aseisdisompruitciye of WS@IP%)THG%%%f use in
the gfodﬁgﬁo'n "1*511 Qf}i Qéll- Fe‘ie?cloza%%{%fi 8 vx%fm tblftﬁ)ded animal such as man.

epen ent ki nase activati on
of Thiekcsll p;scldspfemdamﬂtabw thhmrvwalnteeulaum aml prpliflragion of cells and

s} o B B A R 083 G ) BB B e
pro%Délmf caltd th¥tughl tHesddtl Ryclasridebsdm t@k@?lue@l(élctﬁraﬂdmatnd
within the cell Di fferent cyclins ar re sed

de- Waﬁ@&j e membgrs f dhesrrelipdensndent Kinpsed CLlY) fa € o

actiS AR & D18 s @6ttt of @he@tggtefdaﬁ&ﬁ WHRE FRRiIPEF m%ﬁular protelns
occurs I n the correct or for progressi on throug

calledh eyatiab.ICyclicd wind MoCBEY end th(sm&@catppe sresseptitlforiClKAct wigihfsuch

as @KZ’Q@#@?’ (%l%ﬁ%pnc?%ﬁ@lgg? t?i{/n elyéeﬁglr)g%ref atcrllln X% expressed and
deg@atell bf\iffaral intsl &l ¢ télhcyefe to eﬂsﬂlﬁ@mm&ﬁvaﬁmhlabd imtsvation of

gPpears to be an i ortant aXIS betwgen n1togen|c
CDKjs gpars mfhe mqﬁmwer forpreeysssiey theaugh thseeb eyelemour

cel reoéé‘rce F}Ilyéér totbenﬁﬁmée&m 6ﬁ%ame§epoxfcbgéne@@nalhng

i nhi'bitor O cycl ki nases, partlcu ar

patiraisbDerogatita CEOHOIS 7@@ e yabisodiopdrlaie f
Gl/ S- S- M
endodgiainbib G PR o g BT RN R RCEPRE oM hvays

andyir6lifefa6ibAbf Mthousettls. as gr ovvth of mammal i an cancer
cells. The inhibition of cycl e kln

ex phecoatingly iihes beenvagagaispht et B RT Grele Eipases gartculary
inhﬁ)tlt%f ?C@ﬁép @Iﬁ&fﬁld%rtdb@p@ﬁﬂlaf‘(gpe?ﬁé !1t tﬁé’ Gbas, @ng- SCGQ/IM and

proliferati’on such as cancers (solid tunours and
G1+Sephasmra®)=¢tlvhlyb slopldbe ¢levaluciay an agitye dibfitor of e¢lbprolifration, such
soriasis.,.rheumatoid 30 arthritis,

as@ﬁﬁgg? m@%@%@ﬁ%mwﬁg%ﬁhnglona acute and chronic

nephiciaRibhiiod®f céll feldkiRases ﬁk‘h}&fc&ﬁﬁd} B¢ ovabye ialthectrdaghent of
rest enosi s,, aut oi ne dli acut e, nd chronic

distaie MalRmaISPeAed Wi ABTENS eelbaeies abe el ralifCeiion suBas fmeprs (solid
tunidRld RAleukERER), fﬂfdi)lrélff@faﬁ% 843 differentiative disorders, psoriasis, rheumatoid

arthritis, Kaposi’s sarcoma, haemangioma, acute and chronic nephropathies, atheroma,

atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic inflammation,

bone diseases and ocular diseases with retinal vessel proliferation.
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WD 2005/ 075461 PCT/ GB2005/ 000303 -2 WO 02/ 20512, WO

03/ 076435, WO 03/076436, WD 03/076434 and WD 03/ 076433
waele®snidael certain 2-anilino-4-imdazol yl pyri m BPCTE6B2005/000303

derivatives that inhibit the effect of cell cycle

ki nases. The present invention is based on the

discovery that a novel grou& “of

4- het erocycl yl an 0)-4-im | pyrim di nes

S uPI0351 S, ks e nB G f R SSm Le et mud 8 031076433
desdfibB 3584 § h mn%DKZ?rﬁ&degh%ﬁrﬁ BAGLP a iR RAGEKe effect of cell

partlcu ar US poSsess
cyclafinaseseThe mnes:clnt iheemdion mbqswctxpeﬂne dssoveﬁh‘éatmmyoqup of

2~ (4-the(t:"e§ﬁ§yc§? Ihneor)1 \ﬁggltciazglg arygglg 1ne§ rs repg{ﬁ%llg&rem% élt the e%f:ect(g %%iell cycle

kinaSél fhowaign@tivity udingt ChEL ahd €DK2, paTIPAMMEISDRAs&RtEus possess
benefi cial prop ertleﬁ in ternps of one or nore of thei
&

anticrlimrelterption erapertiete { 1eFampaupds ofit PR I EtioB R AREcifically

dlSCMgé&Hl dn o et ab%h@éﬁ@ns arfdlwdRAL %ﬁglh?l Slintnd tﬂeg these
|caC|ous met abol i ¢ and toxicol ogi ca rofiles that

conmainStphMWt:ﬁcnal Ipaaplestics dri teabs ef dngor mere ofjtheir pharmacological

nLSt s ti I n
oot Y g Eball aF Crbuos i Eh B BR O 3L pE e
efﬁ?ﬁﬁ)urgﬁhéigﬁhb %ncbfo@tmerofg}cabproﬁlw ﬂfaéﬁhak&)thélh@aﬂlcplaﬂy suitableyfor in
i scl ose ccordin , .the present jnvent
vivapdgypigeaioy te 3 M3pH glﬁ’ ?‘ﬁ%‘?‘iﬁu ‘gg @p yran Iﬂa’(tﬁ}‘f)apphf’ﬁsc)oﬁ‘pwnds
sho&%ﬂwad ﬁh}isflcal\:!anﬁ mdfabidtic Hrc@ertles corﬁbd?&i tokRost previotBIgdicbsed.

a nitrogen |linked 4-7 nenbered saturated
r i rfgccmtﬂmghy dlst preseal inyension pedvirdes asomperaidiof Syraula (I):
ni trogen, oxygen or sul phyr atomywherein if Ring A
contai ns an addltlongl aton1that nitrogen
may be optlonaII t ;
nitro, cyano, Xy, Jam ng boxy @3, banoyl ,
mer capt o, C1_6alkyl,'/ 6al kes | kenyl or
C2_6al kynyl; p is 0-4; wherein the val ues of Rl may be
the same or diffier et Repts sel eched #rom hal o,
nitro, cyano, hydroxy, /trifluoromethoxy, am no,
car boxy, carbanoyl rcapt o, azi do, sul phanoyl,
A _6al kyl, C2.6al kgnyl, C2_6al kynyl, Cl1_6al kanoyl ,

@

wherein:

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 halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, C;.¢alkyl,
Cisalkoxy, Cy-galkenyl or Cysalkynyl;

p is 0-4; wherein the values of R' may be the same or different;

R? is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, azido, sulphamoyl, C;.¢alkyl, Cs.salkenyl, C, ¢alkynyl, C).¢alkanoyl,
N-(Cy.¢alkyl)carbamoyl, N,N-(Cy.¢alkyl),carbamoyl, carbocyclyl-R*-, heterocyclyl-R*-,
C1.6alky1S(0), wherein a is 0 to 2, C;.salkoxycarbonyl, N-(C;.¢alkyl)sulphamoyl or



10

15

20

25

30

25 N-(Cl1. 6al kyl ) carbanmoyl, NN-(Cl _6alkyl) 2car banoyl ,
carbocycl yl -R34-, heterocyclyl-R35-, Cl_6al kyl S(O a
wob@seiaern is 0 to 2, O _6al koxycarbonyl , PCT/GB2005/000303
N- (Cl_6al kyl ) sul phanoyl or WO 2005/ 075461
PCT/ GB2005/ 000303 -3 N, N-(C1_6al kyl ) 2sul phanoyl ;
wher ein R2 independently m§y7 “be optionally substituted
carbon by one or mofe R8; or R2 is -NHR9, -NRIR11
N, Ndel satiryRaspiphgmmios]; GhpreinRicindspendendly waely (e 9DHPNaFY syhsiiied on

carb#l1 g}' ﬁﬁggr 5re?%8f 58680 tNHﬁ% ]%Iﬁlol&all S-oj®ro, cyano,

uoronet hy uor omet’hoxy am no,
calqkis)&-yz, wh&eﬁﬂhdsmﬂmgslo,f Riremagbepthe sarseubxphﬁ";rﬂ,,

511?334 ’ 9, Coz‘cfif_?nlc)éﬁ}f%@% %Tnf)al | trlﬂuc%%m%ﬁloxy, ayﬂmo carboxy,

CheRahtoy safonn C; Salkyd at kamemh a0d ;alynyl, Ci.salkoxy,
v d 3a|{°< {3ultfiop Gy fakods (chi %%3%3 hanoyl
Ci 3@1&31@31_%(@:‘1(3 al)mﬁe?%; A-(§15alkyd)-giging, C1salkanoylamind,

[ 2o Q%t)&%&%%hf&ﬁa% &gbe}}l{\éfyﬁ @ ﬁﬁ#rﬂsg(b)? Shdlphamomh 2,

N- (@lqb&yl)mummm@homwa] 3dj}yyl)auéplmm0|5rb rv\eheRilSR may be indey@nilently

e s of ¥ be the same or
OPUB?E\“'f‘VéPéSE‘F“t“ffaﬂ ‘H&Lj%}’ %’ﬁé’ﬁm"&rﬁem kyl, C2_6al kenyl ,
C2 oigbky ﬂy\bheréiﬁ iROmYR Bt R Ofapbe the e bi diRe@ni;
het erocycl yl ; wherein R4 may be optional I(ﬁ substi t u ed
on Reds bishogsy. Gnellor, Gmallselmi&z salkeny Ly gehoey Sy ior a%qban- inked

hetegcg&ggﬁ%%!% R® A2 L BBl stltﬁféh%‘i%a}bﬁﬁ% Bhd 66 RM¥ind

i'ona tuted by a group sel Zcted from
wherdib if shidl HeferaoydlyR6omaias amd@pemndey thay ngwigecmay bé ppsipnally

hydr hal o, n igyano, hydroxy,
Subi%‘?‘?ﬂ%?@??é‘?ﬁ@fwég > carboxy, carbanoyl, nercapto,
sulihaalare fadefRalidnny. sel@&a@ﬂbtﬁ@i?&'ogen G@loﬁﬁhkydyﬁho, hydroxy,

Cl _6al koxy, C1.6al kano Cl. 6al kanoyl oxy, C]I‘(
triflgoaieihpky.AMinG carbny\pce}é_angy;“ RGICHtE Y amoyl, 01 salkyl, Cy ¢alkenyl,

W@C{ja%g%é@m car%@&%lgw ?’kylkegj(‘gamgl)\?\rﬁlenpel nais

N,NJ(Q; QalRyl)aihirea Ck gntlyenaylmmmyp| V-(20salkyl)carbamoyl,

N iRt A0 el Bt % oy YRR,
N- (@?gm&nﬁ@lpﬁﬁﬁdvl s (el %lmyﬁﬂﬂiah@ygm@mkymammmﬁﬁ» and

i'ndependent I'y of each ot her  nay %tl onal |

Cs- ﬁM@QQWYIlPF ad-trembeéd patggicd ﬁ@e@FY%rgéO"ﬂ?i ergHR *WF}& ein
ind& tendlert W% ng%% %@%tﬁﬁ Bedsahueedl dafboﬂrb lé)ﬁe or more R'®; and

ntal a nitrogen ma

wherpini 1f)z{14\47| nyershpet satunatedihdigroeyclie goup sehteins em-NHompWhat
25 R7

R12 are nt | el ected
it e bSO lY Sptsaes by prooh Sk RRRIEN] Y e
C2_RaiRenry| RUlpA WY dre 11@8%&1@Eﬂ¢wlestéh rﬁlmml galkyl, Cy.salkanoyl,

Cl. 6al koxycar bonyl car

Croqliybulbanidy ). @Bﬁebﬁlﬁ*éphonymzf%imﬁpwpl}sé&@éﬂfvewcafbonyl

carﬁé"h{;cgﬁ’ R§(IJ a{kyg%gﬁe{rﬁ% Gl Xt (ﬁh ﬁg‘;@fl%gﬁ&éﬁllo%ll cﬁﬂ&ycl?l' heterocyclyl

carbmyc]lyh % dehaadeydylsR! -owha:remaﬂ 1R, R0B szt“i andtlb d o bg mdbpﬁmdenﬂy
optlo)ﬁal?y bstliltﬁteﬁ%lnecgrtb%g b_f/ 21%rn(}uﬁ%Qlecte(i1 go \Mﬁm herem e sald
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by R,

R and R? are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl, Cs.salkenyl, C,.¢alkynyl, Crsalkoxy,
Cs.¢alkenyloxy, Cy galkynyloxy, Cj.salkoxyCsalkoxy, Ci-salkoxyCi.salkoxyCi.calkoxy,



10

15

20

25

30

30 heterocyclyl contains an -NH noiety that nitrogen

may be optionally substituted by R21; Rl14 and R20 are
w0 pabepeacdent |y sel ected from hal o, nitro, cyaneCT/GB2005/000303

hydr oxy, am no, carboxy, carbam)yl, mer capt o,

sul phanoyl, Cl1_6al kyl , Jkenyl , C2_6al kynyl ,

Cl_6al koxy, C2_6al kenyl oxy’? 2. 6al kynyl oxy,

6al koxyCl 6a| koxy, Cl.6al koxyd 6a| koxyd. 6al koxy,

Ci. e% T b DenoEe Y. V-TU: yhRmiEhoy | |

Cy. Ggﬁcaé%}ll&ﬁﬁe{zv%%@l@bé&anﬁ@ J(V(@f“ﬁa{i Dacarbamoyl, Cr.ealkcylS(O)s

an no kanoy am no

thmﬂ(l@lls B0 kﬂgsd&@?b’&mbyﬂl}’l M@(@ﬂi}'@allllklgdn)@tar banoyl ,

NN TRt SRV Dyl gy shamshydy feteroevely

carbdchelyICh 6ﬁhi’1|<13(2[2 8 B&%WV&alky@Rzﬁﬁdakbdcﬁﬁylp]h%nyd IReer sy clyl-R*-;

t clyl, b5 )
wh%%%ﬁ%% % &y %a %A?g Iﬁe%t Y optiepalbioebeitytedrn gupes by gegr more
R CAIBPEY&GH ¥ saﬁgéter&ﬁlclg}?éo%fa@xfsyaﬁl KIEE- %et?r tham%géﬂnﬁlﬂe optionally

and R20 may be ind epen ntIy optionally subsTitut'ed on
Sub@éflﬂ@élbYl@)@Wl’@ée]G?ted’(ﬁp@R and wherein if said

hetﬁstﬁyckgtl BOﬁnakﬂ BNy gw_lére i eﬁéﬁéeﬁtgﬁﬁteleg ell gx% Q) mﬁl(R28

be optiohally > Substitute roni
-C(ez7-NMBC(®LQC(WR3°5%2$(05gz4som@“)ml4mwzm ;avlerein R?, R,

e e o asoioh et b s S1

- NORO2R BCgRe &"Re"fe@l'd'& 8
i ndependent |y sel ect ééggf?pgﬁge%f/lgi%ﬁdg?&‘cﬁqwéf @ﬁ&noyl

Cr.@lkytsulphonyl FG ssalkpayearbRayl, eavbaomoy 1saﬂ@!1)¢aﬁb?ewhdent | y
R N AL S S BAbA IR v pgpronys o

RISJ\R](7Qk21 Gad RY| ihdapeidznty bf eachlptief Ghy Bab}bﬁdnalﬁ.}asrdbaimﬁﬁﬂ on carbon by
benz 3be zyl oxycar bonyl, benzoyl and
on ?)“HB?%I%UIZ“B onyl ; wherein 15 R15, R17, R21 and R27

| ndRD I RS &l‘fd 1@3‘5& iR4dpehderRy sél@ct&pﬁérﬁ ﬁé’lbl ﬂitro cyano, hydroxy,

substituted on carbon by on or nore R33; R8, RI3;
trifiRe@metigy riflugedetyk aminge p@h@@n t:arpamwlsermre@w, seiph#mexd, methyl,

eth{lf ‘5’?@8’6’?’0 ma\%2 %’yapgtgf rgnggn(g{y’ Itélar aﬁﬁﬁ &E‘%Xd Idlmertrlt%:y lamm
diethylaptiws)diinethpieifehylamisd, Iayd:tylai‘mIol;]Methyﬂbhbamoyl,alﬁ-eﬂlylcarbamoyl,

NN Q%ﬁf%m%w m@ﬁwfa@a’é{q@y e ﬁe&f&@wﬁm% methylthio,

thPhHIE: Ihbth AGHT dihyldH | Gy Khiphonyl, meth bonyl
° N-'d |ms}?h }Ih?gﬂ%anyo lﬁﬁlﬁMN- %}S’et hwl cgr %%ynon;? ORYCATDORYS

ethoxyeatbAyyl, WMWmkaethm&mmﬁl, &, N-disngthylsiphamoyl,
1 3 | % syl,

N@%@&@%%&n&&ﬂ[n@ t lx]igg&gg%lfu?mﬂgt hoxycar bonyl ,

or d\phehinghtcallp heoepiable sl i dryMSkﬂoﬂiyéthle ester thereof.
NN-|nre1hIs ano di et hyl sul pha r

ng ‘%’%BF%F &F%%E?FAQ‘F m"%‘%‘rtg © HPEe e @éﬁqn&’é?}‘%"f

fonﬁﬁfé.?l)t(@@dle%l&eﬁﬂdbo% verdif! Vi vo hydrol ysable ester

thereof. "According to a further aspect of the

i nvBingiAis atieogsniliskyst 47 impatberpdsawponsringovhiclf optianklly ¢anfains an
addgt?o%afjlﬁgbgetn,egx}%gg Xlegulﬁm? crlt‘taﬂnr,1 wherein if Ring A contains an additional

nitrogen atom that nitrogen may be optionally substituted by R;

R! is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, Cy.¢alkyl,
Ci-ealkoxy, C,.¢alkenyl or C, ¢alkynyl,

p is 0-4; wherein the values of R! may be the same or different;
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Ring Ais a nitrogen |inked 4-7 nmenbered sat urated
ring which optionally contains an additional
woRasogan, oxygen or sul phur atom wherein i f RITIGB2005/000303
contains an additional 30 nitrogen atomthat nitrogen
may be optionally substitut %d by R7; Rl is hal o,
nitro, cyano, hydroxy, amn car boxy, carbanoyl,
mer gapt o, Cl 6al kyl, Cl.6al koxy, C2 6al kenyl or
R% (ad:ffqn hajo,mitae, cpnes Aydiorsh &rlfb@r%@h@w mmﬁasﬁﬂn%ya

B R P ST, o

N-(Crysalip])cantyaahnayk, Y, V(O %dllqd}zmmmuykﬁl 6dkylﬁ(1?)a &‘dnpm%s 0 to 2

Ci6 (r))gfggxg%m' m@g%@yﬁék}lﬁt}]ﬁﬁoyﬁ% gf iéﬁ%’%}% Xl&)hamoyl' wherein R

inddMedehl: fﬂia?]bb ppiEsTRAFBstitubiion Ghrb6a bl whe dcastedipyd B” is -NHR?,
pal‘ﬁ% 5(Oa wherein ais 0 to 2,
Rytar bonyl , N-(Cl _6al kyl ) sul phanoyl or

NN;;{ 3-26 Whg%n&a%? %IHW Im B@ﬁlre%inﬂe azdlﬁefeﬁfj ependent |y

opti o y substitu ed on carbon by one or nore
R8'R? ds haR, niitgo, ChHIRO hydroNerﬂhmomfrthylormgronuFthogymno carboxy,
t he va

cart %y itz Mo BT et SRl Gl

CshlkbhdyllQv- m@ams?bwmmamvmp(cl s&lkyIRAino, ca;auammmmo

N- (érgaﬁ%f S(l)Jyll,(ﬁ Ng&l);k Cjicg‘geluéyll 3‘%1}3&%%&5% v%lerem ais 0to 2,
N-( 3@1% ) ljgagr} 5 Nar (d\ll%l.gﬁz ?Mﬁi/d ) ZHBGRPR® may be independently

m no, k}/l Ycar banoyl ,
optlhhal(yCﬂubS}mhtk@/bl) Qarbmbbbnm}elor n@le Bal; kylS( Oa wherein a is

AL ED 21 e VHhat RERGRY e fomeop digresa

| NdetIs BEEBEdny C; ilieyil mbmynﬁ L@sohmcmn edirumyawrdmrcatmnamad
or nore R13; nis 0 tq V\‘lg)erelnthevalues of Rsﬂm d
hetagecyohis vehiiein Br rratrvfbrs@%wlly fupspited oo fg gne or more R™"an

whérdin§fda &%&;Efl’ L&RRYS an %—I BRbiky mtﬁ%ﬁ@ﬁﬁy 6k ¥htidally

car bon- heterocyc yl; whérein
substnuuedhahlgyowwblscuedﬁpadio,n car bon by one or nore Rl4;

t
o B et e G R SR R grelR R el B b s
trlfﬁolﬂﬁ&tﬂfba@ fQinﬁﬁ& ﬁ:dl(‘jbfokfb rﬁaﬁiﬁm?flfﬁeﬁﬁgtofﬁhﬂﬁmoyh dlegmalr}d GIEhtshB(enyl
sel ected from rogen, halo, nitr r oxy,
Co-glkyny} €1- @8@6&9@%@%&%&%‘@%}% -(C béﬁﬁgﬁw{ d
VO IS Lt

N, MIExﬁallkklz)zwﬂohmxyl, C[\baé@lﬂ(oaaﬂhﬁydﬁyl ans (htg) 2, Cy.galkoxycarbonyl,
R R S P

Cs. %?Idﬁgf(tlbdr 240 meitberee katuated hefrdcoclid, group, whereln R’ and R®

xycarbonyl, N (d _6al kyl) sul
indgpndently o eaghy C)ﬂzf‘émqyrbsmwnanmu § %wa jogoRmoreR; s and

Wh%mQPX g! lﬁaérhyérecp&uﬁaté% Ket&%@ﬁ:‘ﬁ& %ﬁ)uﬁ %Bh'tﬁﬁ% &8l -NH- moiety that

terocyclic group; erein 7
nitrogen may be optionally substituted by a group selected fromR";
R’, R’, RY, R and R are independently selected from C;.¢alkyl, Ci.¢alkanoyl,

Cr.ealkylsulphonyl, C; salkenylsulphonyl, C, ¢alkynylsulphonyl, Ci_salkoxycarbonyl,

carbamoyl, N-(Ci.salkyl)carbamoyl, N,N-(C;.¢alkyl)carbamoyl, carbocyclyl, heterocyclyl,
carbocyclyl-R'®- or heterocyclyl-R'®-; wherein R’, R’, R' R!! and R'? may be independently
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i ndependently of each other nmay be optionally

substituted on carbon by one or nore R16; and wherein
WO 2008/0%5461 menber ed sat urated heterocyclic gr oupCT/GB2005/000303

contains an -NH noiety that nitrogen may be

optionally substituted by aégr oup selected fromR17;

R7, RO, R10, Rl11 and R12 are i ndependently sel ect ed

from Cl_6al kyl, Cl.6al kanoyl, 30 Cl,6alkylsulp dyI
optignally sHReEiedon EARANAY 2 Erousssalacadyiroasm Ry ha Wherem o

hetegczzgl?i SR B Wlmmetﬁ b ﬁi‘ﬁ%%{m be optlonally substituted by R*';

6al kyI ) car bano ) car banoyl
mbe;? Ia;ce hémndnnw b@lbc;ted &anﬂneloymltryl cyRa®-hydroxy, amino,

carbséftffcr R icfapion BB 8y b S e ket oer Slg aHaC - Ay,

Ci. 6?)1be}fmfahlkyx3§ gh%dﬂkdxyCﬁsﬁﬂéﬁXyca%DQﬁy f& Galk@ﬁa?umlﬁﬁk?mymy
rom ; an | sal eteroc al nNs
N-Grlkpmipg; B et ieeingg Ensaliago g fshariig Deabatos,

N, Nﬁ@ﬁwlgaﬁgarﬁaﬂ F@kamyﬂ%é)amre@?&san% 2l adapergertdny,

sel ected fro nitro, cyano, y rox am no,

N- (@MB@QW@W&M’KQ mﬂw;t)aq@dnhamgmll §h@|ﬂ§9ﬂu Ph@}ﬂ@@m@y%rbocyd}’l
hotefdoyER SRV oG AR ot deyBRAKS AR catbogyclyl R¥. or

hete@dcyﬁazll Réﬁqp\yhereﬁl{l@aidkféﬁ ol bx y)ptlodhlllj( ﬁﬂbsﬁmteld}dn)carhon by one or

| kyl 2 6al k |
o e AR K B TROR e S i mey b
opugaal Kéﬂu%@bga‘gﬂﬁf) 8é10ctéd frsm®R?1,0 2,

aron N- ( Cl1. 6al kyl ) sul phamo
NS G T am§depe@en@§|s¢ﬁwt@ﬁfr@noéw WD, -CO)-

NEBL NG T NOP SN CR A BT il e v

and iRt efeeﬁde@budenﬁ& &lecte&mmehydr@ﬂﬂa . 6mﬁ andy lstmz

QU IEY o S B o donstpony Pelgtind Bom RSy catkaoy
Ci. Myﬁﬁ%h&&ﬁtcpéaﬁ&%ﬁo cat?@amcg@tNRg@&higlg&l@ﬁﬁd}ﬂ uted by

a group sel ected from

N, NRith salkgl) darleqh denayl, erayl axyeasbortyl, dnzay! andnh@mls)lphonyl wherein

ST ITIC KU ETE (P L

on dfmas®’*R3ad ar e i ndependent I y sel ected from hydrogen or

Cl. 6al kyl .an [ R27 and ar

in &683 &'% éﬁ%@l{}“ 122 sindapgpenty eeé?qziﬂl frorgpalg ey o, hydroxy,
tr1ﬂ§3ro§fﬁ|tﬂ6¥>' Hhﬁ&%ﬂﬁé{hyl Q&mﬁakﬁg rgﬁﬁééjl ﬂ@@@ﬁhﬁhamoyl methyl,

) car bafnoyl 6al K ) car banoy

eth}tiemz@lbxy, bﬁ}@zy,l agstyk aq:em;qyymethmbmmy |eth3(hl§11no dlmethylammo

aie AR ACRPRY i UERE e o Wone Rl ¥ ctytcarbamort,
MASdahfethyudam&mn NeHudisteyldaybangyl, OhnﬁﬂlthFeﬁh}ﬂ&'Bbanmyd nkeshylthio,

ey, Mgy o) g L CHD (PP carbonst,
eth&i})cﬁﬂbgﬁngoﬂi@ﬁéi‘ﬁ[}hsuhﬁﬁrﬁﬂ Ncéiﬁﬁﬁﬂ%/hanfé@f henmRithethyTRIISRRI091,

yl é/{ﬁﬂ hoxy, ethoxy,” acetyl,
N, J\édlethalsyl,phma@ﬂwr eibyl- Mﬁﬂvlsa}nhhmoyldu met hyl ami no,

or q}apr%{%c%nh&ﬂ abbe gﬁg% %% %éf%gﬂﬁ%lysgﬁg%ytkﬁmrggﬁ

car
Accordlng to a further aspect of the invention there is provided a compound of

formula (Y) (as depicted above) wherein:
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25 N, N-di net hyl car banoyl, N, N-di et hyl car banoyl ,

N- et hyl - N- et hyl car banoyl , nethylthio, ethylthio,
woretolprsed phi nyl , et hyl sul phi nyl, nesyl, PCT/GB2005/000303

et hyl sul phonyl , net hoxycarbonyl, ethoxycarbonyl,

N- net hyl sul phanmoyl , N- et hyl ﬂjl phanoyl ,

N, N- di net hyl sul phanoyl , di et hyl sul phanoyl or

N- net hyl - N- et hyl sul ham)yl or a pharmaceuti cal lﬁ )

acnem I aenitsogen lmkecg Timenyiovasl satpertest sagayshish grtiqually contains an

addltlo %{ 1% ro%en 8}9@%& of gﬂ%ﬂlg %ﬁ’)gg aﬁfh‘éfeﬁﬁ? ﬁ{uﬁ& %Sﬁtalﬁg aft Ekﬁiltlongll )

a conpo f or nul
n1troga§5atdmph2(t tnérbgeid mag))e mptmnallm subdDuRAMS/RI7 5 4 61
PCT} GB2005/ 000303

rreﬁ‘b@ BRSO RGBT GRS LBl RCaigfr
tcpgagdenﬂlotr@mnypxygen or sul phur atom wherein
“i't A contains an _additional nit r?fgen at om t hat

n| Pllﬁb‘b‘ nwherginigiee ates 6RRI M9y belespme peditiseniy: R s
@i s@ief:trea) frof VIR nitfdY %%81 lfyd?&yng S RRMO%y, amino, carboxy,

mer capt’o, Cl_6al koxy
carbm _ﬁalnklemgtb sotphﬁmoﬁacmum czpaucgaymm,sawwteﬂ,@mamcm@yl

N—(éézp (‘@ h,?(ﬁfg-l(gl 6ahﬁyﬁ?c8r ang 8,(‘1’ |6%§$@§/Wh§gm ais 0 to 2,

Ci. ﬁa{méiyb&i%mmmquaMﬂQm@aém wy(,c1 salylautphamoyl; wherein R

qﬁ) phanoyl , Cl. 6al kyl, C2_6al kengm R,
mdeprzldsa wlax/be omnelbx wbﬁtﬁwed on Rﬂrbmbisalpwmf& jis -NH

BN o bkyl ) 2car banoyl, Cl_6al kyl S(O)a wherein a is
-NR ﬂ: & 061?‘ Cl. 6al koxycar bonyl , N(C

1 Qak a2t yvhubmhmmmes@m:mm thesmekyﬂ c)ifz‘smntphanow ;
t?% ]?ad? é%trq) g}gagxg gﬁ %gﬁg}(oape ptt 1%1]:1\%% ox% @ ammo carboxy,
carbaﬁl'é'ﬁgmercammﬁnﬁﬂll Cpgamﬂ Cﬂa]kSn}Q Qz;gaMEylﬁCﬁatkbEy,

val uées of ybe the same or djffere R3 i s hal o,

t;
G swantsh, NGy byBimend) - Crp L BiRet Gy lkabos aming,

N- ((t,‘ r %(giggarrﬁ)e[ﬁ%{# 9@(] ég?@lﬂ@icaglgﬁfn&gfl’fﬁl ézﬂcngF@L RABRW a is 0 to 2,
N-(Czalkal)suiphamoyGir / MHI-(E@)@kyl)z@dplgmth rvdwtein R may be independently
m_no, C1. 3al,kyl ) 2am no,

OPU@?P(”?&?PQ%‘RQ%\ éfh?aﬁlbon by I@n(e 9 y{) B:ar banoyl
NNy 1@@1@9' Wherdin eRrRARDYE R fady B@thlé)ﬁhrﬁé @@fﬂmﬂaﬁu‘ einais
0 tog N-( 3al kyl ) sul phanoy!|

|\||\|.R as hghpg@}ag ggguqyb I%M?nyl \)@?é@lgywl,l-_@grbﬁﬁgplﬂé)r a carbon-linked
hetér@cqlngr?‘ %i%%ﬁ & Blggi)é gﬂtgclnlaﬁy %MQﬁﬁl{etd%%grbgﬂ b§ %ﬁ@&r‘mgﬂé Fofl@nd

wherein the val ues of R3
whdmy ithsmid Hetersayoly] cmtadis fneNhtmoist that nispgerogenbe optionally

subgEkIBRAY F BRBACIoHEt EPBY Gl yi . whor 4i h R may be’

op tR%@'li“)ér@MQ&ieh&éﬂﬂ? deledted ORI AR Ih@lontrﬂpd}amRh#droxy,
and wherein if said heterocyclyl contains an -

triflsrologtejhorRAMIAg, CRBGEH CARYTBE. %Wﬁbtﬁaﬂumhamg%& e spirenyl,
cz.sam%ﬁ?@l_é%ﬂio%&}} @1.6aﬁ<5m,@i.6alkanoyloxy, N-(Cy.¢alkyl)amino,

N,N~(C.¢alkyl),amino, Cy.salkanoylamino, N-(Cy.salkyl)carbamoyl,
N,N-(C).alkyl),carbamoyl, Cy.¢alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,
N-(Cy.¢alkyl)sulphamoyl, N,N—(C1-5alky1)zsu1bhamoy1, Ci.¢alkylsulphonylamino,
C.geycloalkyl or a 4-7 membered saturated heterocyclic group; wherein R® and R

independently of each other may be optionally substituted on carbon by one or more R'S; and
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25 R5 and R6 are independently sel ected from hydrogen,
hal o, nitro, cyano, hydroxy, trifluoronethoxy, am no,
W@ 2008073461 car banoyl , nercapto, sul phanoyl, Cl.Pai/&Bk9os/000303
C2. 6al kenyl , C2.6al kynyl, Cl1_6al koxy, Cl.6al kanoyl,
Cl1. 6al kanoyl oxy, N-(Cl. 6a| kél ) ani no,
N, N- (Cl . 6al kyl ) 2am no, I"kanoyl am no,

N- (Cl _6al kyl )car banoyl , N N- (Cl _6al kyl ) 2car banpyl
whe(gm 6 &tk mepbyred W@idlhetgrchclg‘ grejippeontains’an -NH- moiety that

i IO e,

RS‘thl%ﬂ/anddR” areélindépmm@y e&]eczteaﬂtfmraﬂwa 1, Ci.calkanoyl,

DR SISRHSh R R S, SO APSEREY,

carbbfﬁ NF-(QY,. dll@ﬂ)tamﬁmylamj\’ W6 c2RGDE 0EDASy1, carbocyclyl heterocyclyl,
GB 05/ 000303 _ - erein,if a, 1? ﬂfﬁn ﬂ’& dentl
carbggxcéwle& e@r h@&e@%@ylc& 5 eBimpR e &qt%. ahd Rppay R idependently

20t
optleg sul%'t e%?%ﬁca?@&#%ﬁalé}%ﬂ &%{eh)fro%‘ﬁ ihﬂf‘ik{flgeﬁ%lﬁéflsgldar .

hetorauydpbomaoits ap -El-euic ot mmognn By mpnomdlmbataw@m R*,
Cl.Gal K
G R AR T B TR BlPIBR fyang, hydropy e,
carbhxy, éélrb@ﬁalbw hﬂeﬁoﬁ?ﬁaﬁmpﬂamom gzmggpa:mm)sm; Gagikyhyl, C;. 6alkoxy,
car pocyc etrerocyc rno
o SRRy EY HIORT S DRI koo O el By el RiCrapikors.
Cy 6%%113}?0 QQE@%P ?tM(Cl &Héygz%ﬁl!ol N]\S(Cq%ﬁwll)liaﬁﬁh&n car bon

gr oup ed from wherein if said

C 6hm1my¢rm3&n¢ IW (@qnﬁql)cﬁsb@apyl NAY- (ﬁnsaék}sl)zwﬁlzﬁénqyﬂ,t%@@lgﬂsg@y
R20
Whﬁf%‘a ggt %%? q 39a %grlbgﬁl leﬁl (g%y"’ﬁﬁ@w@;a?h 2[1 cyan o?r ©

N, Ny %ﬂK}M)gSlﬂﬁhdﬁQJyl m 6E]By1b|ﬂpl}0ny]}tﬁmhm empbeychpbrhetpeayelyl,

car%;;@gl%kn_gi 1-R @h@gﬁﬁmgé@ﬁg’ &Qﬁyl 'WCZ?}(’SI Ay (gpﬂeterocyclyl R,

4 6@IR@6 d wh
whegélmg@a‘ Agg’r%ﬁu?%k i&gg?/nflalggu&?%@%q?t&@ﬁggﬁﬁi l@;m i wherein

if saxlﬂ\lllét@locﬁzlﬂ'llcpht)amﬁn RYH- n@@t}ﬁ@pﬂ@gﬁ@gﬁp apAyrhs, optionally substltuted by a

)7car barmoyl, NN (CL. 6al kyl ) 2car banoyl ,
gro@iéege?egjzjf )a wherein ais 0 to 2,

Cl lelé,l wé;qy%gn’apnifl R*Nrd iBderaldaylly eledtpdfromyD:, -WER™)-, -C(0)-,

A RN G R oo, . v
and YE2 gfe‘%ﬁ&e@kﬂc}eﬂ%@@lé&&d 6 %ydlrog{l4 an§ |a‘n834s O—Q’r

wher ei n

et er oc
optR‘S;ﬁ%J B s R mqitaecjmdcpeuéfmﬂa rselbgte@ﬁemcﬁl 6aﬂisY1eCR@§€anoy1

ei.n., i c y.
G ‘i“?ﬁ?yés\m}%f’??'a{tclrﬁa eagb c%garxéilijgﬁaﬁ h&pg%stl ’ted by
N,N(C,GAIRYIPcaStIn@RA, gﬁniyl‘l ?éhml ycﬁ?o@l,&gn’fﬁiw andgtznylRdphonyl; wherein
Rl gLl B ek egponts
ﬁ%ggg&’s) or -N(R32)S02-; wherein R28, R29, R30, R31
3 zf\urlg |ndependently sel ected from hydrogen or

Cl_BYRE,R'SMRY and B gueindgpradentty veleqied fromdairpmitrgneyape.diydroxy,
trlﬂuogo%?e%ﬁ]oqgfp ttrllﬂ¥101%%|le tl,eat(%inuflcg, %gllbgi]y, @%Jb}cﬁ}%yl, &chgﬁh,@ﬁﬂx&oﬂ, methyl,

ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,

diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
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Cl. 6al kyl sul phonyl, C1. 6al koxycar bonyl, car banoyl,
N- (Cl. 6al kyl ) car banoyl, 25 NN-( Cl. 6al kyl ) car banoyl
whenwzprssebenzyl oxycar bonyl, benzoyl and PCT/GB2005/000303
phenyl sul phonyl; wherein R15, R17, R21 and R27
I ndependent |y of each otherngay be optionally
substituted on carbon by or nore R33; and R3, R13,
R16, and re i ndependent ly selected from hal o,
eth?ﬁxc?raonYS% ﬁ&th%&rhawyl Negthylsulphagienh Hg¥rgimethylsulphamoyl,
NN Hi!efh?]r}éﬁfpﬁﬂﬁéﬁ)&N Iﬁsﬂlﬂcw eﬁ?[slaﬁ%y yar banoyl, nercapto,
sul phanoyl , t hoxy, ethoxy
or aa@@tryaceutg@gy gmptahi@tsh};: Prar zno»;voéwﬂgolly;nbln ester thereof.

ac 2‘@ t@X %ﬁe@ﬂlgii{gndﬂlg #?%ﬁl n%cill\ldenﬁg) sﬁra r@ybﬁ%]f ncP ¢hain alkyl

grotxpstﬂ refatineh ttﬁllnbﬂl‘dmyl alkﬂlﬁrcﬂ@k byhea f‘hapjﬂy hre specific for the straight

cha}[\é‘{mﬁ%}&g?n% ;g? hﬁ'ﬂ) %ﬂ“ﬂh?‘ff{/ 1!4t Fnclu%te qgelﬂqui ect)]iyl propyl,
1solgbcﬁyl|a§&|k 8&}911 ﬂowe{?&{ RENWIERE ﬁq{idiblduémll%@ ORuPYRER As ‘propyl’ are

/| GB20 000303 -9 et hoxycarbonyl
spepqﬁﬁéqmbep girpigin ahadnad vergien only and rpﬁ:gmaggq to individual branched chain

e TR RO il e SHASHURIATR . A s

comwmptaap]has t® aﬂhbr wdicals, ﬁonexampdb ‘hyxboqto%&l@bdaﬁcyd}ﬁ%’rmcludes

e By T RS S S B g i

ref@gwm@rmmofcefbﬁfnwmo&@ i ndi vi dual al kyl groups such
) ropyl are specific for the straight chain

v er ihei§ optenal substitugnis Axs) Céoseﬂ (@IOHB SR PF MOEE; @groups it4giodel
undefb%ddQEat Wﬁg !fi'éﬂmtlcﬁlt 1Héllludespa'ilg 15%9{3% %Fé@en %ﬂx 5ne%lfttl¥‘: sgemﬁed
However, rences to in IVI gr oups such
groups aypihd Substrtaentslpmmg ¢hioserf fpgm t\mao&nom iofj ﬁte spdstaﬁenm:toups

ek BPRUAVIO R B ErGEE ey PRl 5 iStyaled g or boveti

ring Edntdifigg Br1anReMRCL At NatNQESInR AtddMMs)hosdn Fof hiftbgekdsulphur or
conventl on applies to other radicals, for exanple

l e
OXyge B iU Ry netessothyiserspepifiGd be caglan or nitrogen linked, wherein a -CHp-

L

Ci. «falllmb goup eid fmml a quarmnaemnpooukdbor ANy witrogen andak sulphur atom may

sybst.ituents are c n.trom "qne, or.. nbLe" qroups i
be GRS B A Gr 08 MRt Shos e PrineT Bfemile et vae
ofiﬁﬂ&&hl“haaﬁbﬁclﬁe bRGnEBRSIRD, Iﬁlp&myo Hriayl, ﬁﬁ&lﬁ,ﬁﬁ@ﬂofyﬂ Sd6bthiazolyl,
PS or he substituents el%g chosen fromtwo or
mdﬁléf} éu’é}f) YA H]@e%e]e?"ﬂ)%?d’ relyh dhiadiazopd nipesesjylythiazelidinyl,
{ O or
Py AR EimoBRLIAS pof A Hohfigebin 1S3 bRbRRRATL O
tetralmalreplycamyl, snrdhzrﬂﬁnmfrmdyh pynazig@npyrelakiphl rsomzolydzxygen

l. her. b
Mg ¢ HRES, RishE oG 2SRl Gt s Bittonal 1 y

pyriting-Fkfle@dd fiinalineyGkide. B dnk BEHebl If Pcl(éﬁﬁ{?erﬁibﬁ “H&¥rocyclyl” is a
op t| onaIIy bear a 20 C1. 6al kyl group and form.a

Saﬁbrafé SRR seuisdns &nwmateéauwomrbm@&flwmpm%ﬁ ph atoms of
whﬁh‘ﬁfne%@%ne Q@m(w& a)g&?frl)ﬁﬁ |ogh, %ﬁ%g orld g%ﬁ th?na&" Hiésd Stherwise

and or the S-oxi anp es suit e valles
specified, be carbon or nitrogen linked, a -CH,- group can optionally be replaced by a

-C(0O)-and a ring sulphur atom may be optionally oxidised to form the S-oxides.
A “carbocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic

carbon ring that contains 3-12 atoms; wherein a -CH,- group can optionally be replaced by a
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of the term "heterocyclyl" are norpholino, piperidyl,

pyridyl, pyranyl, pyrrolyl, isothiazolyl, indolyl,
w@iosorsby thienyl, 1,3-benzodi oxolyl, thiadi aeot/gB2005/000303

pi perazinyl, thiazolidinyl, pyrrolidinyl,

t hi onor phol i no, pyrrolinyl Fonnpiperazinyl,

3, 5- dloxaplper|d|nyl 25 t% r ahydr opyr anyl

-C(d))sol;d@gfi %’ly “Cg%[ Jay]spvg r %iz}hncyrhlgw Hugtfgég e ¢ 4toms or a bicyclic

ringleoh @S 916} TN Rome.-RUEBIOVAIHQ TS “dArdoby@yioliicifiyclopropyl,
ggrldlne N-oxi de and qui noli ne-N-oxide. |In one aspect
cyc

utyh d-gxagestancatyl gyelpranbil. gyglepsitenyl.syelohexyt, gy eelegenyl, phenyl,
t turated, nono or bicyclic
Iumﬁw'&@%n lﬁggné %FPO§Hn&M,ﬁB of which at |east one
at <m1‘4 g melmjsmd shtuoredictaronyelic gmup pis larsatnrat@bqygmnycllcu'mg
W g€ 30 s em

confiite i ims QoA IRt i LA™ 9P BRGRRy Sr or oxyeen,

whit e RlaRGRlbsDYtharwisddpedifiad) Be aarbbmar fittb@humkad, wnefeaya @H,- group
optionally oxidised to formthe S-oxides.

can'oghensdy pe replaced By a -GEDunsk aewlplwaatpmdmtsyb%%le%uywl%?ed to form
the Y3 el %{Blei TRg Qnﬁf)le\?\/'haﬁ%&!)f the te S%Hg O hblded Biftrated heterocyclic

cont ai ns at ons erein a - group can
grogptaromatphyliie pm@pﬂﬂc bd- dbl}Kaayh/‘m -Ziim@aﬁﬂ?a Jlﬁioxathlolanyl,

005/ 0 Partic [ Y. .

iR, R bise SRl PG R higmorghotio

honﬂip%ﬁazﬁfyl@n&ﬂeﬁ&@dt@yralhyhg containing 9 or 10 atons.
Sui tabl e val ues for "carboc i ncl ude

cycl qpr
cydtiBsdiiyp “nifrogemligker Apjamesy erecgwgrﬁ Hflg, hic ¥1 ptlon (l)ly contains
yG
o GHETRERE Y LTS o 4 Nk AT s
ring' whi¢h nmmmeﬂya donatansuarmdédloheltmnrwymxygexgcmpdhux ajom” is a saturated

o S BB b ECBABHOU T 0 v

nitr6gnfieHh cOHtaiBXy Bahe ringMicihgnd@yiondllyl @ERIGEh additisal heteroatom
speci fied, be carbon or nitrogen lLinked, wherein_a

selec ongmaesen Ediph OF PEYRSP Whegan ﬁeﬁaﬂao%auwngpﬁmby be replaced
by @'&0@ %@ %f)tlé‘ﬁa? Eﬁl}FIRIY afdth AR b OhMI}p&ilgbéﬁg f$r91 hOKMxides.

OXl and suitable values of the term
" 4-Fxampldsof &6 sxa@ii tiatlede inethyk othylk prqpyll@dgmpumyl dmeexample of

“Clg?l%grbo)yil ngéﬂ %ﬁ{g’» éj’%éfﬂpkfg?g“(? éoﬁc }X:afbo c'lugf( eI%JngICarbonyl

eth@yp@badsitland tt-hh@i}iﬂatbﬂ)hf/ll)/ Exatﬁ)plésf o ‘1031J6a1kdxy” and “Cysalkoxy” include
t hi omor phol i no, honopi_ p era2|n){k and

methgxy, ﬁﬂ")?a}’ B TR Eﬁrp@es}@f Cre qﬁlpylia@étg)n apd 1§ iesglkgnoylamino”
1ncﬂggﬁ>‘?ﬁ1§ﬁ1 Ak 4kali86 akd ﬂ}gpMﬁSH&rﬁmepEiﬂ s e of “@%ﬂ@lﬂ@)a vMErein a is

ditional "nitrogen, gen or sulp
0 t0' i mdé‘@amlkyliéﬂ@dwhermnmssrﬁm Bilinglademgthglhio @hylihing whi ch

B L R BB A Rl 5 R85 s ),

whé‘r@iﬁtraa& n tdm fcldd@inetilshiphin@l etholstipRinpl) my;bl aﬁd) biﬁylﬁulpﬁonyl
via. . a nltroagn aton1conta|ned |n the rin

EX%mféesrqfﬁ‘ 1 é?élfqn@}ﬁ]alaPS‘/ “Contanayd” mRludemopiogRAndResEr Bxaetes of
“N= Wlﬁqmt)f’ g A ?ﬂ@]amﬁlki’l’ RRide ﬁ{et]ﬁl‘a)fﬂﬁﬂ and’mﬁﬂﬁ‘rhi;ﬂo SExamples

group can opticnally be replaced by a
of ‘M- Ehallgphiomal ard ARNHE ﬂ‘ﬂlﬁ’ﬂﬁamo’bmcblg@ fioNangtlyylamino,

dl-&( etﬂyl?an%no ancI M e'Eﬂytl Wmah%ﬁl 0. Examples of “Cyalkenyl” and “Cs.zalkenyl”
are vinyl, allyl and 1-propenyl. Examples of “C,.¢alkynyl” and “C, salkynyl” are ethynyl,

1-propynyl and 2-propynyl. Examples of “N-(C;_¢alkyl)sulphamoyl” and
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20 Exanples of "Cl_3al kyl" include nmethyl, ethyl,
propyl and isopropyl. An exanple of "d _6al kanoyl oxy"
w0 g00a0zH4oKy. Exanpl es of "CLl. 6al koxycar bonyl " PeDGBA®S5/000303
met hoxycar bonyl, et hoxycarbonyl, n- and
t-butoxycarbonyl. Exanpl es of "Cl_6al koxy" and
Cl 3al koxy" i ncl ude nethb%&j ethoxy and propoxy.
npl es of "Cl. 6al kanoyl am no"

“N- (Cciallsé]swahwmdﬁmd\f (m¢thﬁd)su@éam@ylrde@thYBélémeb Exagples of

MG AR Ry RN S e AR TR 2 10016 2

N N+(dmieﬂﬂ'é)smiphdnydyﬂ hRON- (Biethyl)t]%(emhyl)strlphhymmﬂﬁmphgsl of

w h | phi nyl,,, d..et h

N-Cptisd eefpreaply and SR nEnSils B3y ORGES1 e
ethy BRiYafoh hEﬁé’ﬂnpleﬁéﬂWWMCPJ%IWY)LGaerﬁ)yl” aadd
.. ethyl sul phonyl . = Exanples of "Cl 6a|5anoy| q

N.N<&i ssﬂswlamaﬁgamﬂ 99 @a@ﬂw}a&pn% shomglrad seetixlethylpmingearponyl.

e

m no an
ExaﬁlblleNo( . 6eﬁﬂy1sy1p)1whrmuo” imolde methytsaiphwlmymy,zam no"

1sopmgpé( sHﬂ)?xo l?@l{nﬂnef%gﬁ)ﬁgis%onﬁ[g nélé OI%amé@s% g,e(,nﬂzﬁgulgh%nyl”

1nc1u({52méiﬁjflklﬁﬁh’dnyl isvhfopyistlphonyd hlhdld-blﬁﬂdﬂﬁhqmyb rfﬁamples of

npl f "C2 d
“Cze%ﬂesﬁﬁiﬁﬁﬁ?hgqyl ins}i&dﬁy}nyg?ﬂllah%%'gra@pngpﬁ y&g@w@ewsulphonyl
7
Exag@#:% %0451%&1%) gmg?i{éh’l\ge?%@ngﬁu%gw 101 Eﬂ)g%%y)}sulphg?}él and
-pIprxmmlmﬁuEmmimf“@maumy@t WO}% ulnshléﬁWFhOXBEWb es

2- etg?&(yﬂg%p&y %%%1%661 K u%}ﬁ{é%gwreg of é1.6a1koxyC1.5a]koxyC1.5a]koxy ”

1nclhﬂdﬂnétﬂ?}i§$§ﬂ'@)’\téf%ﬁmﬁﬂr] al-'ﬂﬁl)dxyﬁmﬂoxymethoxy and
su
3- (Z“NPRTQHO’%’BP‘WY)P y eﬁiﬂﬁwﬁ ahd @Q%W@% aI‘W‘F‘ie Vél}yt%%i%"\?f‘ allyloxy.
th f hyl atbon
e OB oS s gt
"N Aust(ltablemmcpmﬁb emegwble saleofd mmw%ﬁ the Expinnys, for
an I
examg% g,p%ac& 8(24 E%I} &W aorri}g%cy &5 rog E)hyeﬁﬁ@e'ggléﬁ? %%1 T sufficiently basic, for
exaﬁl)bt‘d, ﬂpfd&@lﬁﬂdllﬁmﬂsatmltm |ﬁﬁ>ethple Emanqn‘gamc of organlc acid, for example
Cl, 6al kyl sul phonyl am n
bycREblapic i BRHUA i Potc. PReapioely T CLPTRGsHigHSiie e mal acid. Tn
addﬁtlogléts‘d 61k Bﬁbﬁ‘ﬂﬁéeﬁﬂbﬂ -acEpBIBR R oPh com Found of the invention which is
6al kyl sul phonyl "’ 10 i ncl ude net hyl sul phony
sufﬁcsg;ﬂycapgﬂusxa |ap ratquy imege galt, fqmcgzmgle |a|@h@ﬁ90| or pESaawp &alt, gn alkaline

e A SRR BB i

orgalﬁa bﬁ;a|Mﬁ(lﬂyalffdﬂgmgllwioTogndaﬂjl-uct&p’fab]e)caycbrs fidramnple a salt rvlth
ropynyl sul_phon 2- propy Ex

A e R R A e

nm%2Q& REARANHe and 2- i sopr opoxybut oxy. Exanpl es of
Cl.’ 6al koxyd _6al koxyd _6al koxy" 15 incl ude

et Ay erhlydyolssablexapier of medveneypd obibs forewidtycoatpgning carboxy or
hya%gigy %gﬁ’;ggr f% 8))(%6%{% %ﬁffn&%&a‘ggﬁ%aﬁlﬁ%%}g ge ﬁ%r Whlch is hydrolysed in the

e Vi nyl'oxy an
huriR¢adTRnEsal (bbdy 0r6dck yireyaneny cid oicdlenbel. &uﬁg’tﬂg’ phmgna‘mudcally

acc%ptable e tely for eallrboxy include Cj_¢alkoxymethyl esters for example methoxymethyl,

C1.salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,
Cs.geycloalkoxycarbonyloxyCisalkyl esters for example 1-cyclohexylcarbonyloxyethyl;
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A suitabl e pharmaceutically acceptable salt of a

conpound of the invention is, for exanple, an
w@eiodoaddi tion salt of a conmpound of the i nvenPt@DGB2005/000303

which is sufficiently basic, for 20 exanple, an

acid-addition salt wth, fgﬁ exanpl e, an inorganic or

organic acid, for exanple hyérochloric, hydr obr om c,

l.Rhur, ¢ phor | trifluorqgacetig, citric or

13 BB RSB Pt ooty STieaioto- vlebbiliedy s gnd
C1.alkorpatiohglogpdthyl @bte f60RAPRA -MAEthbAR afbAN ARk Y1 WY Gy be

I S sufflglently acidic is an al kali metal 'sal't, for
formaed gt3ny cbekyRraMR Brihgepmpoyndsafdlis inventipnal kal i ne  eart h

met gl ; | ci ium. sal t

SR SRR G B B8 SRARTD ifaR i byarony
groyhinchidesf ihongaisic astprs ywihals phosphitt ystars afd baklBx gl ethersfaad

relof R s S ol R TG PO Hhe cotr brealdown to give
the parbst-hydroRy GrcupyEE IQSW&-ylog?%(fl aeY]%e}ffianYIgé e oizglkﬁoxy and

ester of a conpound of the’f cont al ni

2,2-danilalpropiony leyytmsshexgrA sgdedtion of brviextanipdlgsabk ester forming groups
' | t i ch i s hydrol d
for RARGRGEYN ot BEEE0 ARS8 g S-St Eoeitortand o

pheayih@t}dﬁ;lhiwohbdk))nylﬁuighalhﬂlgll p&é?émaﬁ | ktaré)p@ihlglcyllca@@lﬁ@ylamfie
ers.fo xy i.ncl ude . 6al] koxynet, esters for
N3k mincty o e ieappmoyicho g rabrpt ek Hghinestcsi and
carfoRyacR MXafipRis ALY RMEET PozoyvIRRGIEER theholE 848 $i i
) C3?80§§[oaL£oxycarbénylox le%%lkyl esgér% gf gﬁﬁﬁ%Pg
linked Eop aginadaiireganistony visxeyaethylene o008y 37646 position of the benzoyl
ringPCT/GBZOOS/OOOBOB -12 1, 3-di oxol en- 2- onyl net hyl

esters for exanple 5-nethyl -1, 3-di oxol en-2-onyl et hyl ;

anconmElofipbimis e telfomyull: D@y tibin thveaSiral @nfrey an@lod BRntetric
fornmed at an

. 1-met hoxycar bonyl oxyet hy]  and may, be any
isorgei RGeSO 1S e Bl Brike BAdersirad thadlsminyeion An
enchriipaékeé QLIRUEH SPtiaIR B Rer@SibGher® hnPeoRPRALIESmAE tﬂaf'ﬁo sess CDK
.. formula (1) containing a hydroxy 5 group Inc 5es
inhibjtesy geliviy- est ers such as phosphate esters and

a- I r.el ated co unds whi,c S
o ALY SPGB RO & ormut
(1) thatpaksaesiDKdnljbit@ry attivétyphy particulty tHetskilled heidpr wiDappRbRafe that
of4a-ﬁﬁﬁloxy | Kyl ethers include acetoxynet hoxy and
wheg B iyhydrogsn 'SlP Hé}déﬂ%’ 08 25 AR iy formula £1) apay tyrorperisen

Vi y0is B E@Eé’ﬁtﬁf@fs@oogstﬁa@ berta 3 r?gt%)u?gsgcgﬁgef fogﬂgla Y LeLEWst in

i ncl ude al kanoyl, benzoyl, y
solvaigd g% el peunsobiatedyformsisuchias, fshexarhple.diyyitated forms. It is to be
und@éﬁsté?ﬁ %%@gl? glg%%‘%ﬁ %ﬁ%ggsse%l alflyslucﬁ:sa})rhpa?erbaftoremse vss’zﬁlgfl %gésess CDK
inhibitqrgiaetivityl ami noehyl ) - N- al kyl car banoyl (to give

caiba es%, di_al kyl am noacety| and carbhoxyacetyl .

ExSAPICHET B S FTANfeprowpsare Beihlews Sppl alers msristised where
apprRPHatl Widl28% bPthe defiMiSh, EILAME & eflbBBinfdhls REELN R BeXird o

met hyl ene group to the 3- or 4- position of the
hereinafisoyl ring. 15 Sone conpounds of the formula (1)

: nakiﬁka)( &s &Hi%@én ik Elgismgnngérgd’ st fFR0E %iﬁfig Which optionally contains an

additional nitrogen or oxygen atom; wherein if Ring A contains an additional nitrogen atom

that nitrogen may be optionally substituted by R”; wherein
R’ is selected from Cy.¢alkanoyl, Ci.galkylsulphonyl, C;.¢alkenylsulphonyl,
carbocyclyl-R'%- or heterocyclyl-R'*-; wherein R’ may be independently optionally
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isomeric centres (E- and Z- isonmers), and it is to be

understood that the invention enconpasses all such
Wpis0zd461 di ast er eoi soners and geonetri c i SONMEPGT/GBA105/000303

possess CDK inhibitory activity. The invention

relates to any and all taut gerlc forms of the

conpounds of the forrrul a (1) that possess CDK

inhibitory activity. In artl plar the skilled reader
subgtitpied 8P F3 égq by & grtng(sele gnql] yg?rsléléﬁsalql hgterocyclyl contains

an INTLIRGAOY @t hﬁﬂ)%gé}?mgj? B%pti&ﬁalbﬂd%‘s'ﬂltﬁteﬁ by RARY

tautomerl Se is al so e under st ood ’that certain
corﬂboamﬂg “afe 10(@)+ or nul a (I) can exist in solvated as

f.e [
SR OB o, Qe RSy, S G B e
Ci. daﬂMﬁ@ﬂomNﬁmmmamys@glm ,IC1.5a1Ry1ISEM), watreid o i an hwbﬂoejlfblyl
SS§ 25 hi bi.t ory ac y. Parti ar val ues
whegpin, Ky map pe oRfioBalsL SR e opaﬁlﬁ)evéy oRg IHERNIes may be
usegkt wherglkypppy opri ate with any of the definitions,

cl ai or enbodlnents defi ned herei nbefore or
herR1 ifelfndedxy. Rlng A is a nitrogen |inked 4-7 nenbered

S atdﬁ %?tAelgF nit e%blgéa £P4 fngﬁll@ér%g §a‘fﬁ%ﬁ‘ 19? v@l'ﬁ‘,h 0?)9&?61115 c&ntams

ona ogen or oxy
an adolrttcaalrmtr@gem;d dxygeﬂ atim; mliel‘emgﬂ' Riggd & rasbnthllnaan additiengbmitrogen

be optlo stitute sR7: wherein R is
atof@iies SEEor g PeoB ISP A TR EYER WOTEM prony |
C2_fak Kﬁé&é@ﬁ‘&rﬁ I(EQ Qéﬂ(anoyp . §fipHonyi16;. 6aﬂ<[enylsulphony1
het er ocycl yl erein ,may be i ngggendentl

carbayFlghRI + g lwrmiaz/l@% 54@&6@@1%{ oy dosndypemieatly optpnally
sub§ 2l loh WhiBn 8 %gg e¥d ﬁ'o&gfw Rind §m&hae sdid RER: lyl contains

wher ei n I eterocy cont al ns an -
an ﬂﬁi{eh(yleuyhm nrtrdgbmgmm bereptidnelly puhsmmkllby Rlbstituted by

18 g)are C(O-; R0 is selected from
haI aB‘?Bn %ﬂ Poxy, CL 6al koxy, C2_6al kynyl oxy, 5
ClL. ﬁzéhmmwh%m hd}&kcgzésﬂq,ﬁydrlsw I?@dlkcﬁ@, CLhlgableyy, S( O) a

wherein a is or heteroc gllqu wherein R20 %/
Cr-g¥enevian J&ﬁ%sqa kybhaseing 1 c#kYSO oy berisin is 2p5 e ewgtsclyl

wh&iih 128 g‘}bggtﬁwc#aﬂy begtlw%%%n'cﬁéylaﬂg GifYor AR 1S a

nltrogen I menber e urated ring which
opt R¥naClgqllybandi ns 10 an additional nitrogen or

oXy @n ﬁ’ o(g{ wherein if Ring A contains an additional
nit Pom that nitrogen nay be optionally

su bRinFtAlis QthitkypeTinkod 7 elembRédissuseddefigtrhitl §ffonally contains an
Cl 6al kanoyl, C1. 6al kyl sul phonyl

ad@gor@hmgggm g}g,[glgp, ensalphur atgpy @/‘ygr@}wf RiwppdA ceyptains an additional
nltljag&?a{t&‘ﬁX@t iﬂtrog;r?may Bh S}Bt?dngllﬁub%ﬁteg By L d\?ﬂ&@lﬂe ntly

7 is selected from C. salkanoyl, Cy_¢alkylsulphonyl, C,¢alkenylsulphonyl,
carbocyclyl-R'®- or heterocyclyl-R'*-; wherein 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, Cy.salkoxy, C¢alkynyloxy,
Ci.salkanoyloxy, N,N-(C;.¢alkyl),amino, C;.¢alkylS(O), wherein a is 2 or heterocyclyl;
wherein R* may be optionally substituted on carbon by one or more R*;

R'® and R" are -C(0)-;

R*! is Cy.¢alkyl; and
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substituted on carbon by a group selected from R20;

and wherein if said heterocyclyl contains 15 an -NH
worishyssbhat nitrogen nay be opti onal | y subst i pct/e#2y/000303

R21; R18 and R19 are -C(O-; R20 is selected from

hal o, cyano, hydroxy, Cil 6 oxy, C2_6al kynyl oxy,

Cl. 6al kanoyl oxy, NN-(CI_ 6aT 1)2ami no, CL.6al kyl S(O) a

wherein a is 2 or heterocyclyl; wherein R20 may be

opﬁldﬁ§Y¢9K%ubst|tuted on car bon by one or nore R26;

20 piReLA I &i!mééﬂ ﬂiﬁ’{lad 6 athbeRRd QatufitdiieObich Eﬂtﬂﬁalﬁ/ écatans an

nitrogen linked 4-7 menbered saturated ring
addltlpllal mtmlgbly atown whenein 1§nga"d dértainna additm@lgﬁéfﬁogeeﬁmwab r

at 9 iy contai ns an additiona

mm?%e? B}%g’ i ttlégan}' ﬁlﬁ}sgmped glglhwgrr%ﬁinbe optional Iy

sulpsS tg delecred floyn Elalkahe oCnaRSlsphomyl sil €cdatanylsuphonyl;
Cl_6al ka

whege)l B4 meg gg %{%ﬂ%ﬁ%ﬁﬁ{sm te@?g%n%g%g Ib§jr B ZFOP8 selgeted from R?°; wherein
hetgey fa%éfleété(d frEi% drowper %h}&oﬂﬁd{fﬁélkdﬁaylbﬂsd SRENAE(T, | Mkyl),amino.

optionally subs |tute on carbon ?rou selected
f r RimgRA03 plamzmﬁeylemwphplngapmﬂehleﬂ sedeidinyl; pherpingaid

rindle 5 ALY bl A% AR ROLIREENY
hy ® dxselectdd ffomh ke, préfosd) k3-dithaxygtpropoyl, 3-methy1butanoy1

bR RaPHYAL P YR e F sy omB Ry b

tetr%?mo%ﬁﬁﬁ;k‘&tw %&:ﬁ&ﬁtﬁ@d oh; m&@mmmayoawnwpemanay Batiinally
R19 are -C(O Cl bal kyl; .and WO
substiyasd O aran IRGTETCED @@wmg *, andhatoig 1 @IW?TB%SFM contains

e T LA

at dﬂ‘famhk’r(’eran(O) Rl ng A contains an additional

t t t
gll.li}g? S?Sgiegtag E;‘?mﬁ?“or%bto Y@O@yqrgxys %f) @a@%@f}rﬁ ~2yn-1-yloxy,
ace%;gﬁﬂﬂn&ﬁ?ﬁ%lmo @%ﬂ@?&'ﬁhﬁ(& sitspih @sEol ANl rrolidinyl, morpholino,

al ken Iszbjl phonyl ; wherein R7 may be optional |d%é

aze@@mxls Wh@FPTé‘CR oHag Re B@tﬁpn@uy aubstiind oaspiben by 09? BrpEs
|{}n g\éo ald sel ected from hydroxy, Cl.6al koxy,
f anoyl oxy and N, N-(Cl_6al kyl)2am no. Ring Ais
whyrdrosz yl', norpholino, pyrrolidi nyI or

gr azin-

0 pﬁil&% a %ylpgwglffyﬁqréﬁorg%oqmgl & edglﬁ s%1d p%ram ir e? be igtlonally

subEﬁ'tufea ofi alifebedy Rf;aeasigt yl , propi onyI
2, 2-di met hy Ig@g anoyl 3- met hyl but anoyl

I, .
butgﬁ/o%,%%aﬂyl'but%&ﬂ; mesyl, v1nylsu1phony1, cyclopropyl -R'%-, pyrrolidin-2-y1—R19-,

tetrahydrofuran—Z-yl—Rw- or tetrahydroﬁlran-S-yl-ng-; wherein 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 fluoro, chloro, cyano, hydroxy, methoxy, 2-propynyloxy, acetoxy,
dimethylamino, diethylamino, mesyl, azetidin-1-yl, pyrrolidin-1-yl, morpholino, tetrazol-1-yl
or tetrazol-5-yl; wherein R? may be optionally substituted on carbon by one or more R,

R!® and R" are -C(0)-;

R* is methyl; and

R is hydroxy.
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tetrahydrofuranyl -R19- or pyrrolidinyl-R19-; wherein
RC may be independently optionally substituted on
w@ 200507540y a group sel ected from R20; and wher BETIGB2005/000303
said heterocyclyl contains an -NH noiety that
nitrogen may be opti onal |y Z,l#bstitut ed by R21; 15 R18
and R19 are- C(O) R20|ss ected fromfluoro,

hI d : 2- 1-yl
C 0 Céﬁ‘%&ﬂ%‘g 8{15% a21a*1 ?I‘;(’ ‘gﬁ’i%rﬁo nﬁé%/{]ﬂplpe)r/az?n-}l-yl the -NH-
moie%hh@;z&% (\F/Slz’uonﬁll/}fsfu%titﬁiﬂe&lﬂr R7IPRAR! i no,  azetidinyl;
wher.ei n be optionally substituted on car bon by

on eR df solprted ﬁ&te acqiply mpthylyaiphguyl, eghndsulghonyi2ed vinylsulphonyl;
whévi\% AEONa ay G %ﬂo@aﬂg%uﬂ’étﬁﬁ%@gﬂ &rlgon)ﬂar ¢ nnpg%ﬁ?ehc edI in R*; wherein

er ei n-sai perazi ny
suR?iis a@teeutd(ﬁmmh}tdlr@g'emeﬂnyxﬁ@petmt;edrﬁl dﬂm&ﬁy]}aﬁmﬁﬁ | ected

2. 2088 Aot R BebREor pistinoy v msFieHy v pippazin-1-y, 4

acefylisipdrazini1o) £l &Jéﬂﬂyfioet}%ﬁieﬁﬁfnollyi 43131ydrox%acetyl)aferazm- -yl, 4-

pyrrolidin-2-y tetrahydrofuran
2-¢ r?%?/&)metﬂzmwl-:gh (2 macthoxyggesr pinera- hals (%e

et SR P Rer O L Y YRS p a0 P, B tydrony-
2 ZN@n@hﬁpgaphgdyl)pmetaamhbyb ((R)-SHnethyli Bhydrotybuitanotypispearinrbyl, ((S)-
3 n}eﬁ]e(g-?—&lyggal J& tg&o%b?%)‘ﬁ%l%tnﬁs%f %)gg% %%ﬁ%&ipgac%te}lll)%%}e?a%mf- {-y{n4 [2-
(duﬁetpﬁ@mmyémwpl@ﬁyn]}]ﬂpsfazmdLyrat [W{n?eﬂhdk?)et@lﬁﬂlﬂh\éhﬁ%lﬁ@azm- 1,

mesyl, azetidi rrol hol i no

4-[3-pepg)ef Wlwphosﬁ]mer%@-ﬂé& - C°5°19PTOPMP@W pREGZiEl vhd-(1-

hy&@érb%%&r%yl%f%fyb&%&?gmqn 1 (Fg?ar?g%f%c@(ﬁﬁ @{l}c&lﬁ%%gl)@ﬁgrazm- -yl,
4-(hipgthroxoy2- mﬁ@lﬂmm%mﬁ@amh@mwﬁEt@@fiﬁSprOPﬂl‘@prmgraﬂn- -yl
(ST S aREBRRb B Dr B R R R R e et 51, 4
((S)Smhﬁ:thob(ylbxeﬁaﬂbyl)ﬁﬁeram&r-ﬁj A(RF- td:tﬁah’;‘x@‘oﬁﬁ:hﬁﬂ-yfoﬁﬂﬂhﬂﬁﬁf)éthmn- -yl,
(st “%y%%“%%@%%? SRRy | S IoD BB DR b AH(R)-2-
hyd?oxS'B ﬁ)llrﬁﬁatzﬁgl %r[ Q2R hgf%‘i{llﬁitégwgﬁ%ggxﬁmksl nflhgs gL ed

from hy ox oxy, ‘acetoxy” an Ri ng
acewlanmomm@hqmtbgb(&)ér—adetyﬂamlpomeroazhnnl ik R)- 2-rmr phol i no,

(cyci @pé%lg%ng)car %Wéﬂ%@#?ﬁ’?{%?_%y mgtﬁrl%grlbamoyl}/pyfrohdln- 1-yl, (S)-
2- (MM(ﬂﬂbﬂﬂlcﬂfbﬁﬁ@?Dwrﬁd&ﬂﬁleIﬁK |4f(etheﬂ51lsulp}mnyl)plperazm- -y, 4-[2-(2-

PTOPDZD(‘ iE'Yh%g’}%g%]té%lé?r%lgﬁﬁ}gQ ggqrqh.yitoﬂran-égdcarbonyl)plperazm- -yl, 4-(3-

dim@Bb ek ' N -N-
1 SS’h dl}r{%ﬁg’&%%él é;?zg‘ﬁt 4'1-2) %gt}a lZ| n-1-yl, (3-hydroxy

hydroxymethylammo)acetyl piperazin- -yl 4- [3-hydroxy—2-

(hydroxymethyl)propanoyl]piperazin-1-yl, 4-[2-(1,2,3,4-tetrazol-1-yl)acetyl]piperazin-1-yl,
4-[2~(1,2,3,4-tetrazol-5-yl)acetyl]piperazin-1-yl, 4-(1-methyl-L-prolyl)piperazin-1-yl, 4-[2-
(mesylacetyl]piperazin-1-yl, 4-(2,2-difluoroacetyl)piperazin-1-yl, 4-[2-(pyrrolidin-1-
ylacetyl]piperazin-1-yl, 4-[2-(morpholino)acetyl]piperazin-1-yl, 4-[2-
(diethylamino)acetyl]piperazin-1-yl, 4-(propionyl)piperazin-1-yl, 4-(3-
hydroxypropionyl)piperazin-1-yl, 4-[2-(azetidin-1-yl)acetyl]piperazin-1-yl, (R)-3-
aminopyrrolidin-1-yl, (S)-3-aminopyrrolidin-1-yl, (3R,5S)-4-acetyl-3,5-dimethylpiperazin-1-
yl, (25,5R)-4-acetyl-2,5-dimethylpiperazin-1-yl, (2RS,6SR)-2,6-dimethylmorpholin-4-
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10 2, 2-di net hyl propanoyl ) pi perazin-1| -yl ,
((R) - 3-net hyl - 2- hydr oxybut anoyl ) pi perazin-1-yl, ((S)-
W@20080846+ 2- hydr oxybut anoyl ) pi perazi n-1-yl , PCT/GB2005/000303
4- (2-di met hyl am noacetyl ) pi perazin-1-yl, 4- [2
(dlnethylan1no)ethylsulphonx']plpera2|n |-y
4-[ 2- (nethoxy)ethylsulphonylfplpera2|n 1-yl,

SIhep AP OSY R by D B B R L 71

hy diooKE a6 EM o PR E1RIY- |1%4”3b1%€§511§n§1k19§z%ﬁ&1hﬂ 311 yknesﬁm( zetidin-1-yl, 3-

| opr opyl car bony perazin

cyanoc
aZldﬂa@Zldﬁyﬁ%QymEn@?éﬁmﬁmﬂrsd{éﬁb%{I(@Sbéf azi n- 1 yI
1-vyl
o b RN BREIREb 1
hydaﬂo)@pi%paﬂamjﬁmhmwmcdman lb?’l X@S’)Fﬁ%f@}&oh)ly]a{mhl Q)pyﬂr-rolidin-l -yl and (3R)-
0XYpJ.0pano i perazin -
3(é§ﬁ%9é%T@?P§ﬂ§@L%$daax ZpyPcarbonyI)plzera2|n 1-y
4 (Kidy Al ([4- @Xdéfdi&&ﬂe@ﬂ)pﬂseﬂzﬁﬂﬂ?ﬁ ?ygaﬁ@@a@wlmphaﬂm 1-y1; 4-

i sobut yryl ) pi per.azi n-

((Rh V@B@gﬁm@ﬁ PipgpHeai ﬁ(@?rhydmxcfp@pwgyl)plperazm- L-yl; 4-((R)-2-
metlﬂxg{p‘??% o r?gg)‘%}gz)npi gff%ffﬁ);:f hieMlyi-2 WRdroRyBfanoyl)piperazin-1-y1; 4-((R)-

ace rrolil
tetr{lls')d:ﬁmabeftcytbanylbmmammll fydti 4r€(8)-3Hhy droRybuBanoyl)piperazin-1-yl; 4-((S)-2-

cIo lan1no I [ -yl . .
e M LA W Y
tetrﬂxyﬁ%f&l‘-@y[@ibbﬁﬂllﬁﬁiﬁ@mylyl,W( 1- @‘ah@’dyﬁbbr L 1-ylcarbonyl)piperazin-1-y;

(et henyl sul phaonyl) plpera2|n | - 4-[ 2-( 2-

4- (bPYfB9WCIC]9Pr8R§})3d%3é¥"§HY} B%Pﬁ@ﬂlé‘ﬂ WL f (;I,-|methy1-L-prolylcarbonyl)plperazm—
I 1-yl, 4-(3-

e e

hyddto){ygrc(plwnybpipyﬂazml-lzﬁ)plperazm 1-yl; 4-(2-(S)- tetrahydrofur 2-yl)piperazin-1-yl;

4-(2?%%?!.])% tgﬁjplgé?azqg )1 yclejf 6 lupetcp (}eigc? %ylﬂnpere}/zn:i- 1-yl; 4-(2-

dln{eWHﬁKW@lbylbhﬁﬁlﬁﬂaﬂpw(Z—ﬂilﬁtﬁlﬂﬁihihoJbthylhulphonyl)flperazm 1-yl; 4-(2-
3,4-tetrazol | )acetyl ] pi perazin
hydaO)fYZZ (r@hz/@ommey(l)cpﬁps%m %yi @t X]viﬁeg'é)pa)fmmﬂwyl 4-(2-

hydf'm{ Eﬂﬁ }J})J'pg{eﬁ’lz)ﬂ 1.0i; Q%Q%Hfbx}pﬁébmnﬁ)ﬂl}?erazm- -yl; 4-(2-

nesy perazin
mewlqcztylz)pmefalzmolr D]aééi-yne)hnxp@qea/iiplpeﬂ_azm 1-y1; 4-(2-

me {q?ﬂ{}&[%ﬂ%ﬁlgqlrl pﬁ%e)r%z(% tl)yyll tlg&f)i T y%}lfprr]%)llrf%lll)p%razin- -yl; 4-(2-
meﬂlglp%ﬂbﬂy@mpeﬁ)zﬁmleﬂy HJ(D-Inﬂﬁplaillnﬁacktyﬂplperamn-l ~yl; 4-(2-pyrrolidin-1-

Yla%?é%%ﬁ%%‘% )e‘ii’l%é%‘gﬁlﬂnﬁpffpgﬂnygplperazm-1 -yl; 4-(3-hydroxy-2,2-
dinbthnbeiplicorhs Yk acB Ul Ry RERA MbiBentin- L ) 4.3-

am nopyrrolidn -am nop rr0| di n-

me‘(hgm@mmmmta}m B-yB 4d3ﬂmtw+3!3hm¢?a’buﬂan¢}d)p}pexazm 1-yl; 4-(4-
W T

(azRfEﬁi—G@I&@@l)ﬁ@@ﬁ%— -yl}-@-(@ﬂld)x[@h]&fb}l}paperamn—l -yl; 4-(cyclopropyl)piperazin-
g hydroxy zetidin-| 3-aetyl am noazeti.di n-I -yl ,
1-y5 A (propgryt) B%gré@etlyyla%(% %?ﬂ leprbppylpiperazin-1-yl; 4-
| 1
(vn%ngﬁgﬁ% Ilﬁkf,%ﬁﬁl%ﬁ 43? gyr% uﬁggzzdg‘t%fgxlan&?ﬁ%ﬁ&hﬂh Ayfis Af2-(23-
propm)lo@)a{cp@ﬂspe@zm l-yl 4-[2-(N-hydroxymethyl-N- methylammo)acetyl]plperazm

'YP g?%?fl?i %gagl?%g%ﬂﬁn pgrgélgy 1011 Iacet{/]lp1pel\ézin 1-yl; 4-mesylpiperazin-1-yl;

molphdlin wpd piparagiyit g no} pyrrolidin-1-yl,
(3S)-3-(glycol oyl am no) pyrrolidin-l-yl and (3R)-
3-(glycol oyl am no)pyrrolidin-1-yl. Ring Ais
[4-(2-acet oxyacetyl) pi perazin-1-yl;
[ 4- (hydroxyacetyl ) pi perazin-|-yl; 4-
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((R) - 2- hydr oxybut anoyl ) pi perazin-1-yl;

4- ((R) - 2- hydr oxypr opi onyl ) pi perazin-1-yl; 4-((R)-2-
wWoreahox34pr opi onyl ) pi perazi n-1-yl ; PCT/GB2005/000303

4- ((R) - 3-net hyl - 2- hydroxybutanoyl)p|perazin-l-yl;

4-((R) 10 tetrahydrof ur-2- ylgarbonyl)piperazin-l-yl;

4-((S) - 2- hydroxybutanoyl)pl razin-1-yl; 4-((S)-2

e RS L memiyin .

aceﬁflﬁlﬁéﬁzm-tl 8l r@%@(ﬂi’}ta%tyg{)%éﬁﬁﬁho{l{i Iﬂydﬁﬁﬁi%‘tﬁ?plﬂeraﬂﬂ 1-yl, 4-

cyanocycl opr op- 1yl car bonyl') pi per azi n

yl
(dlmetbﬁlamma@bﬂhypﬂrw bpl, JEL(9r@m@mhmlgq@ﬂwbphrbpwl)plmrazm- -yl, 4-

A SRS et e

mpém@ﬁJfﬁ&xﬁmﬁﬁmhydroxyprop|onyl)p|pera2|n

razin
4- (% ?gﬁofﬁf¥éﬂ§ﬁrofur 2-yl)piperazin- | -yl;
4- (R i3 fidbrlol 4106:02% lelyl.Pi perazin-| - yl
4-(2- acetoxyacetyl?plpera2|n l-yl; 4-(2-
d| nIEtStoZ arhicrrom e tvplupppide ragi bpthe §qme or different.
Jf (ggthylan1noethylsulphonyl)plpera2|n l-yl; 4-(2-
oxy met hyl pr opi onyl ) pi perazi n-1I -yl
4 (RislHydr oxyacet yl ) pi perazin-1-yl; 4-(2-
hydro et hyl sul phonyl ) pi perazin-1 -yl ;
4- (B8 ydr oxypropi onyl ) pi perazin-1-yl; 4-(2 20
nmesy ig galbttd Rbm B aDK,-dnikd, a21d0 Cl 6a1kyl N (Cl salkyl)carbamoyl,
N&éZ met hoxyacetyl ) pi perazij n: |
N, abkyRrcaprmaylobrabeaysil-Ber-a Or 03}1
rlgg %rgﬁnﬁgé(%é’%{g %i’eﬁ:'té?i‘ydrﬁ @' RALAGHT Clsati1sulflichgr:
whdre(nﬂl mnd Oiniay bamdbgdn)igltky@pagnaﬂy substlyite;d on carbon by a group

©lidin-1- ylacetyl)pi perazin-I-yl;
Sd%n%§m§¥Rthyan1noproplonyl)plpera2|n 1-yi;

4 (R¥*hyslydeosy; 2a-  di met hyl propi onyl ) pi per azi n-1 -yl ;
(3;,hy rQpi onyl ) piperazin-1-yl; 4-(3 25
net?%‘xg/ (5% r)‘ﬂreﬁeé?ﬁ i1 hydrogen.

4- (ﬁzf;% @é‘céd ﬁo,]ha)xﬁg baaﬁlﬁmx dwhaﬁylaﬁ ethy¥drbarfloyi -

ydroxy ut anoy azl n- 2
N, Md(mlﬁﬂmbm’ﬂ,}cwlppmpﬂaﬁl -n-NHB? or -O-R

( az zi(lerﬂl?/]%l) %35{? e%éxl‘[l gl%%/ed%clteélzfr%n ice)t,)fl propionyl or mesyl; wherein R’
and'R Pedily e Gateptntenidy Qﬁfoﬂaﬂ}ﬂsdbsmhted on carbon by a group selected from R*;
4 (c%clopropyl) i perazin- 1-yl;
Br dphyskgy) EB‘P‘Ber azin-1-yl;
R® . p erazin-l-yl; 4
ket st e i -y
4- [ R= s belected framdiydfs)xyl a)nauetayid))pngbylaéfrmethylyarbamos{lz- (2

NSRS RERe! RASAD b mibpaentioming) iy slgpfumine

mea,ylymmo42 b?d:réi;e&éta;mb ﬁlewwy@czﬂﬂwéjcwpa@y&awanﬁyyl
4- acetyl pi perazin-1-yl; 4-nesyl pi perazin-1-yl;

mor § 9o:  and pi perazin-1-yl. WD 2005/ 075461

PCT, @Q?OOS/OOOBOB -17 Ring Ais

4- met hyl sul phonyl pi perazin-1-yl,

4- vitisyl-sul phonyl pi perazin-1-yl, 4-

aceﬁ*ﬂplpera2|n 1-yl, 4-(acteoxyacetyl)piperazin-1-yl,
oxyacetyl)plpera2|n 1-yl, 4-

(d| ﬁhmkﬁn1noacetyl)p|pera2|n | - yl,

noet hyl sul phonyl ) pi perazin-I-yl, 4-
ﬁe?ﬁgﬁ H@E%%Iphonyl)piperazin-l-yl,
4 (2- hydroxyethylsulphonyl)piperazin-l-yl, 5
pi perazin-1-yl or norpholino. Rl is halo or
Cl. 6al kyl .



10

15

20

25

30

Rl is fluoro, chloro or nmethyl. p is 0-2; wherein the
values of RL may be the sane or different. pis O or
wa2003079@6s 1. pisO. R2 is selected from hydrp&yGB2005/000303

am no, azido, Cl_6al kyl, N (d _6al kyl)carbanoyl,

N, N- (Cl _6al kyl ) 2car banoyl , i rbocyclyl -R34-, -NHRO or

-O R 12; RO and R12 are ind gendently sel ected from
1_6al kanoyl or CL.6al kyl sul phonyl; 15 wherein R9 and

Rl_zR Aa3rfperc gsdeiéaitlent | y optional |y substituted on

car group sel ect ed from R20; R20 i s hydroxy;
é@?&i@dgﬁ) N(R29) C(O -; wherein R29 is hydrogen. R2

| s R4 Bchloth.f r om hydr oxy, am no, azido, nethyl,

I\I-net Q%l arbanoyl, 20 N, N-di net hyl car banoyl ,

yI-R34-, -NHR9 or -O-R12; RO and R12 are

| ndﬁpq&ndent ly selected fromacetyl, propionyl or

nmesyl; wherein RO and R12 may be independently

optniléﬁal |y substituted on carbon by a group sel ected

frqm;fe, a]kgﬂ"gpcdr dH¥SL; Wreuﬁﬂ‘dm%gﬂe bstionBNiRe Bl on carbon by
wher el n ?R’Z hydfogen. 25 i's selected from
Onehlym&, ,wh‘#rnm azi do, met hyI ,  N-net hyl car banoyl ,
N, 1dlsc t @r banoyl , acetani do,
{[(2S fbny%cr Xypr opanoyl ]am no}, gl ycol oyl am no,

me R 1@@1 iyl 3r byetbbasyacietreniRA may e splianally substituted on carbon by
N-cycl opr og I carbanmoyl. gisOorl. gis2. 30 qgis 1. ¢

Oneloéné’re >VECIEW 0. R3 is fluoro or chloro. WO
20%#%%@%{30%@/ GB2005/ 000303 -18- R3 is 5-fluoro or

5-chloro is 5-fluoro. R3 is 5-chloro. nisOorl.
R* is ethyl, isopropyl, isobutyl, cyclobuty! or cyclopropylmethyl.

R* is isopropyl.

R’ and R® are independently selected from hydrogen or Cy.¢alkyl; wherein R’ and R®
independently of each other may be optionally substituted on carbon by one or more R'S;
wherein

R!6 is selected from methoxy.

R’ and R® are independently selected from hydrogen methyl, ethyl or propyl; wherein
R’ and R independently of each other may be optionally substituted on carbon by one or
more R'®; wherein

R!6 is selected from methoxy.

R’ and R® are independently selected from hydrogen, methyl, ethyl, methoxymethyl,
propyl.

R’ is Cy¢alkyl; wherein R’ may be optionally substituted on carbon by one or more
RK’; wherein

RS is methoxy.

R’ is Cy4alkyl; wherein R® may be optionally substituted on carbon by one or more
R'S; wherein

R'® is methoxy.

R’ is methyl, ethyl, propyl or methoxymethyl.

R’ is methyl.

R® is hydrogen.
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5nis 1l nis 0. R4 is Cl. 6alkyl or carbocyclyl;

wherein R4 nmay be optionally substituted on carbon by
wWo@p@s5075460r e R14; wherein R14 is carbocyclyl. BOI/B82008/000303

Cl. 4al kyl or cyclobutyl; wherein R4 may be optionally

substituted on carbon by ong.or nore Rl4; wherein R14

is cycl opropyl. R4 is ethyl, |sopropyl |sobutyl

cyclobutyl o Q R4 is isopr opyI 15
C% ﬁﬁ\émé??’LRl ﬁ&h‘&gﬁbﬂ }gyéif%gfiled from hydrogen or
Cl _Biadrdgte;in ‘Mﬁﬁﬂﬁk BspE&t oX fteh 1ﬁaﬁent1bﬁ‘ HRRE\ RN 2@bmBAEH of formula

ot her. may be optionally substituted on carbon by one
(I)@Sdﬁb‘f"@d?&@e)w 8Mein R16 is selected from methoxy. R5
1{9&@ nes; I
’A@fg%ﬁf; R (ﬁpr z g{/l{ %eﬁ%gl%é}s%t%a%%ﬂ%hﬁlﬂ%?%gﬁnaﬂy contains an
addltmilabmtrdﬁmt drypxydenegmiy vdtehen 1frm';xg Aecontains @nadditional nitrogen atom

i tut on ¢ nore R16; wherein R16
thaislggg%qné??el?f‘?plnBW}%Pﬂ%%eg%S and R6 are independent!y
sel rtisedlofor Onyddy ogen, methyl, ethyl, methoxynethyl,

propyl. 25 R5 is Cl_6al kyl; V\herel n R5 may be
optP%?r%‘rrly substituted on carbon by one or nore RI6;

WheREfs RelBtkEd § fr&ﬁ e S%Vamlﬁyr’ abidlo @ @Jﬂéw L(C; %E};lﬁ:'afbaﬁﬁ%lr, o

may be optiona stltute on ca by one” or
N, J‘R(L@usalkv&hﬁ:a@amoslocamdqyclwbR t-NEIR/ or FB-R'S et hyl , et hyl ,

by PN BB e BB 10 1

|son~’r1@|chylo, R5 is nmethyl and R6 is hydrogen. Therefore
in a further aspect of the invention there is provided
a cd of formul a

R*is Cy.alkyl or carbocyclyl; wherein R* may be optionally substituted on carbon by

one or more RM;

R’ and R® are independently selected from hydrogen or Cy.salkyl; wherein R® and R
independently of each other may be optionally substituted on carbon by one or more R'S;

R’ is selected from C;.salkanoyl, C;_salkylsulphonyl, Cy salkenylsulphonyl,
carbocyclyl-R"®- or heterocyclyl-R'*-; wherein 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’ and R'? are independently selected from C.salkanoyl or Cisalkylsulphonyl;
wherein R’ and R'? may be independently optionally substituted on carbon by a group
selected from R%;

R is carbocyclyl;

R'® is selected from methoxy;

R'® and R" are -C(O)-;

R is selected from halo, cyano, hydroxy, Ci.salkoxy, Ca-salkynyloxy,
Ci.salkanoyloxy, N,N-(C;.¢alkyl),amino, C;.¢alkylS(O), wherein a is 2 or heterocyclyl,
wherein R*® may be optionally substituted on carbon by one or more R%;

R* is C.qalkyl;

R? is hydroxy; or

R* is -N(R*)C(0)-; wherein R” is hydrogen;
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(1) (as depicted above) wherein: Ring Ais a nitrogen

i nked 4-7 nmenbered saturated ring which optionally
w@omsarasl an 5 additional nitrogen or oxygen BCDGB2005/000303

wherein if Ring A contains an additional nitrogen atom

that nitrogen may be optionally substituted by R7; Rl

is halo or Cl_6al kyl; pi:s%g or 1; R2 is selected

from hydroxy, am no, azido, Cl_6alky
or pplagnarErtisplly eeeeptaiinyslt or amn w@mﬂr@&aﬂy eytetcthemsefoy | |

car )

e atioioth s ifor s ROt Rl frord pibuietn SHAGRIADE form
ﬂ)ﬁmkbpwhdamn@)whmtm R4 is Cl_6al kyl or carbocyclyl

f)\oﬁdzﬁﬁn&étbe op%%nall .gg_ggtiqt@tggigﬂu@wg%{;&gaaﬁ 1L 4-

acegelblp@ﬁﬁﬂ1tﬁmqﬁy6&@@@¢btﬁyplﬁéiazﬁﬂl y|4,(2wo§ryibe85)p@a&zﬁ61-y1 4-
i ndependently_ of each other e optlona

C-chlprseqetipingragin- b ﬁ&%—rﬁsﬁh@mceafl)mﬁﬁr@l@w @?7 is
me&%&%ﬁ‘&%ﬂ gl Iﬁﬂ% g% ?lk(g oxy-@lrn?tﬁ*rllﬁﬁ@aﬁdﬂh)%ﬁ%%kn- -yl, (3-hydroxy-

ar bocyc

2 2hiemehhmlosaplay¢}d)anﬁarqzmhgl €R)- MemyZ-bEdrpmdmmnﬂ@lpftrwm- -y, ((S)-

i g%%&@%gﬂasugpgpgﬁa% %ﬂ‘élog i aﬂ%}ﬁ%lnﬁg%gﬁﬁgwqm -1-y1, 4-[2-

(dlmetﬂiyﬁhﬁlﬁ))ethﬁsulﬁlhbnyl]plbeﬁaymilhy’tﬂ 4-4a- (rﬁ@@@{y)émﬂsﬂﬁaonyl]plperazm- -yl,
optl onal | % substituted by R21; RO and R12

fF‘&}P@éV]é]é‘P%‘éZl%“rldfh ‘bﬁcyslapx@aﬁley]b%ﬂ)plperazm- L 4Ll
L6 Eh i e
4- (é*thmdlpxy-éen@bstllel@panqyﬂpm@zmzlsyw&«&)sz MW@whmyl)pmazm- -yl

f ho --. R2
4- ( ZS@ X&glgop]'elﬁog' H)a%azm)ﬁ/ y%ﬁ?&lg)h%’; r%thox r%ia%g%]%( grillz’m-l-y(?, 4-
((S¥2 _xﬁalhd«ymob 1)p1p€ﬂazﬁlal klamQ?R)axtyahydrofuvf;l]n 2-ylcarbonyl)pigerazin-l-yl,
40 té%z&% SR >ﬂa<§? %@u%fl iRty 1 v, 4-(CR)-2-
R T e G
acqm@n@pwrmrdln lryh;(&}b@@mylammomydw&yb 1R)-2-

(cyP @{o%%rﬁfcgr%gﬁ}quynoﬁ&)m— 1-yl, (R)-2~(N-methylcarbamoyl)pyrrolidin-1-yl, (S)-

2-(N,N-dimethylcarbamoyl)pyrrolidin-1-yl, 4-(ethenylsulphonyl)piperazin-1-yl, 4-[2-(2-

L\

propyn-1-yloxy)acetyl]piperazin-1-yl, 4-(tetrahydrofuran-3-ylcarbonyl)piperazin-1-yl, 4-(3-
dimethylaminopropanoyl)piperazin-1-yl, 4-[2-(N-methyl-N-
hydroxymethylamino)acetyl]piperazin-1-yl, 4-[3-hydroxy-2-
(hydroxymethyl)propanoyl]piperazin-1-yl, 4-[2-(1,2,3,4-tetrazol-1-yl)acetyl]piperazin-1-yl,
4-[2-(1,2,3,4-tetrazol-5-yl)acetyl]piperazin-1-yl, 4-(1-methyl-L-prolyl)piperazin-1-yl, 4-[2-
(mesyl)acetyl]piperazin-1-yl, 4-(2,2-difluoroacetyl)piperazin-1-yl, 4-[2-(pyrrolidin-1-
yl)acetyl]piperazin-1-yl, 4-[2-(morpholino)acetyl]piperazin-1-yl, 4-[2-
(diethylamino)acetyllpiperazin-1-yl, 4-(propionyl)piperazin-1-yl, 4-(3-
hydroxypropionyl)piperazin-1-yl, 4-[2-(azetidin-1-yl)acetyl]piperazin-1-yl, (R)-3-
aminopyrrolidin-1-yl, (S)-3-aminopyrrolidin-1-yl, (3R,55)-4-acetyl-3,5-dimethylpiperazin-1-
yl, (25,5R)-4-acetyl-2,5-dimethylpiperazin-1-yl, (2RS,6SR)-2,6-dimethylmorpholin-4-
yl]phenyl, 3-hydroxyazetidin-1-yl, 3-acetylaminoazetidin-1-yl, 3-(2-

hydroxyacetylamino)azetidin-1-yl, 3-mesylaminoazetidin-1-yl, 3-mesyloxyazetidin-1-yl, 3-
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or a pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof. Therefore in a further
w@swsors46f the invention there is provided a cPOPCBa@WS/000303
of formula (1) (as depicted above) wherein: R ng A
R2 and q together form pipergzin-|-yl, norpholino,
4-mesyl pi perazin-1-yl, 4- 5“cetyl pi perazin-1-yl,
.4- (2-acet acetyl ).pi perazin-1 -yl
azidp e S B B B ef e 18) 2.
hycfr&?g;l’dpaﬁ&f}ﬁﬁﬁﬂd %;ﬁ‘rcﬂﬁﬁ@llym (hs»d »{[(2.5)-2—
net hoxyace erazin-l-yl, (3
hydq@mpg;pﬂm pyrmlg]gp—éﬂll 35)- %r(glycoloylammo)pyrrohdm— -yl and (3R)-
ut anoyl ) pi perazin-1-yl,
3 lg ﬂ?ﬂgﬂf%)r%EBg&lngPgt hyl propanoyl ) pi perazi n-1-yl,
((RR- @ﬂuetohyhlerzmynéﬂqkybut anoyl ) pi perazin-1-yl, ((S)-
3- net gy - hydr oxybut anoyl ) pi perazi n-1-yl,
4- (B3 Wef hyl ami noacet yl ) pi perazin-1-yl, 4-[2 10
(di REisRylbared fienh & Hh&kﬁ lalnﬁﬁko I&Mlﬁ]),ﬂh&ﬁﬂaﬁllﬁb‘tﬂlyléﬁrbamoyl

Pl perazin

4-[ 2- (et hox | sul phon yl
N, Mtd[ ( @;@)&; @M%/m@m MIWQW@2@ny]a@1no} glycoloylamino,
I
e gt e
4 (led)y&miwy&nh theveluys QI%:R appe Yl perear Idlfferdnt yl,
h 0X t hyl propanoyl ) pi perazi n- | I
4- (%Ef%ﬂlf?y%?%%%?r(%agoyf) pi )I;e)r gzlon 1 -yl, Y
4- (4 ﬁ)(}g’ﬁhydr oxypr opanoyl) p| perazin- | - yI ,
- 2- et hoxy anoyl ) p| perazin- 1 4
((sé i efl FR‘S’RSP@V ﬁ ek Fislontd or ﬁYCIQPTORMImethyl
4-( t i 1
4 (LS. 9?%12@61%°%I g By T ol poxymethy,
propy1¢| sobutyryl ) pi perazin-1-yl, 4-((R)-2-

or ah%r ox%gﬁ?azlx qu%)gﬁ)% @? Ih 1 \%\10 hyéﬁéyg% le ester thereof.

aceThdréfote 10 p iRk hghest-of the 1nvent10n there is prov1ded a compound of formula
etyl am nopyrrolidin-1-yl, (R)-
@ E%%Pﬁﬁﬁ@b%%%ﬁé@ar bonyl ) pyrrolidin- I -yl
(R |
5. (lﬁﬁll_ggi\kne%{;tp?/ gg ?Egﬁf.?? In)pe}@’%ﬁrrélfﬁglsgtﬁfna%djm?g wh1él§3pt%9ally contains an
adddnc(ngt hitmgdns ot ygen my*uﬂydlup etoay M/rlneie;q/llf Ring:- 4 2er{t@ins pr ajoljtional

nitpidy AP ARG ieb afY SEG b g by B Wewipy | 4. (a-

di nrt Rk nopr opanoyl ) pi perazin-1-yl,

4-127 (N hy

hy EjRo%ﬁ*ngUfﬁxlpaﬁ@rh%ygb/&w?%p Be gy b optigpally substituted on carbon by
one40r[t§orQRd‘r Wh¥rei

( ydr oxynet hyl ) pr opanoyl ] pi per azi n- 1-yl

o1 B g B, 285 idepspdanlscizeyd ﬁamd:lyyliqum pe@eﬁaum iyein REand R
indgp J(‘ﬁe&n%’ t eiidh]_(’ﬂtber%?ﬁas’ g%lil g;! Sﬁb f%%l%)%lbr}]l “ohie ¥ more R'S;

( WERilis)s&eﬁEd/frmeCB%ilﬁaﬁio@} Iy ){dlkylsulphonyl Cy.¢alkenylsulphonyl,

f ¢i fl uoroacet ger azi.n-
Carhoqyzf-y By Pohsteprchl @I ) Whepip g’ gv%yéqeaaqle@cmdepﬂy optionally
subﬁﬁiil%dmré%ﬁ b§/ ARG REML LR BRI TE2, arﬁd \wh¥tein 1#54i@ heterocyclyl contains
di et hyl am no) acetyl ] pi perazin-1-yl, 21,
-pmglptydhgtm)tm gor may be op_’ugnally qul:(sﬁtuted by R*;
hyd el |') pi perazin-1-yl,
%'Ez)aé? c&@lﬁ]yl yl)acetyl] pi perazin-1-yl, (R)-3 30
am Rlﬁﬁweﬂentddd:‘rdmmembxy,(S) 3-am nopyrrol i di n- 1- yl,
(3 RS) - Sacetéj(do 3, 5-di met hyl pi perazin-1- yl,
RoRPd R ARt )3’ 5-di net hyl pi perazin-1-yl,
(ZRS 6SR) - 2, 6- di net hyl nor phol i n-4- yl ] phenyl,
3- hydr oxyazeti din-1-yl, 3-acetylam noazetidin-I|-yl,
3-(2- hydroxyacetyl am no)azetidin-1-yl,
3-mesyl am noazeti di n-1-yl, 3-nesyloxyazetidin-I-yl, 3

15
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WD 2005/ 075461 PCT/ GB2005/ 000303 -21
azi doazetidin-1l-yl, 3-am noazetidin-I-yl,

W@ 3RpAOB46] (2S) - 2- hydr oxypr opanoyl ] ani no) PCT/GB2005/000303
pyrrolidin-l-yl, (3S)-3-{[(2S)-2-
hydroxypropanoyl]anino}pyrrgl|d|n [ -yl,

(3S)-3-(gl ycol oyl am no) pyrr Eirdin |-yl and (3R)- 3
- ( I%coloylan1no) yrrolidin-1-yl; 5 Rl is_fluoro,

chifr & sslectad finy Balo, syangohydroxyRe' jadkoxy) ere@bynyl P

C1 M@K&#gf ﬁﬁi’ Eglrsg% %Fhm @iﬁlg@)n@hgﬂn%ﬁ barRYkrocyclyl;

whe{r{sl(l J may hsy dptomylly mﬂnamgpﬂ]oa witbod by gheyarohay Rahi no,
ﬁa hydr oxyacet am do, nesyl oxy or

r%ﬁ%%y ‘carbanoyl . 10 q is 0-2; wherein the

valm?éssh;zﬁrdig maybe the sanme or different; R3 is
5-fluaro or 5-chloro; nisOorl;, R4 is ethyl,

i sdpidpyl, isobutyl, cyclobutyl or cycl opropyl nethyl
R5 @, R6 are |ndependently sel ected from hydrogen,
yl, ethyl, nethoxynethyl, 15 propyl; or a

pharnébﬁdtically acceptable salt or an in vivo

ora a%iaggg% %t?c%ilﬁ ggcsétﬁ{%le sgl? 01"e :%nhzn vzvo Sro?ysgbla C}a tilé‘i%&h er

vention ere rovi a compound

of Tiatdtoiledn a furjhef apectad It}fetlﬁ(ibnﬁ&mlﬁie inprivided a cEianpnﬂ of $ormula
a niLro&en | i nked, 4-7 nmenbered saturated ring which
M Gsdrrirtaf pYOvEd SRS an 20 additional nitrogen, oxygen

or Rk n"i’t&%@h 1ARES EinBmbdredddhgadd 6iap %hdhsopﬁﬂnally contains an
addltlonal nitrogen atomthat nltroagn may

addiffsmbritibgep asubiswharein éitRiby ARPntaitsen eilditimel ingrqgam glomphgat

Cl b.: ein RAnmay be
mtro%?n mﬁpﬁﬁ é(}% %syt s‘ht%EthQt%XB#lic av}’ oeﬁ{l bly one gr nore R14;
mheRYeis Rel2GeRiomIT].sRABarmiy olmmm;dmyl a;ndsfelselke@dhutﬁhomyl
B Ry qmgioBFI DRl iy Bk Bobp tRisgtgd from R, wherein

SUDRYd 4R fbdFFonE RYd2 sdMxy OC, _ddTkafo » an@ IV, NYC)_salkyl),amino;
sel ect ed fron1C1&%a§E%E%yl & %alkyﬁ?ﬁﬁbhonqu 1-salkyl),

Cc2.B#%enyl sul phonyl , carbocyclyl - or

hetg qryclyl - R19-; wherein R7 may be independently

opt onélly substltuted on carbon by a group sel ected
froRﬁﬁm@m and wherein if said heterocyclyl contains 30
qplety that nitrogen may be optionally

sub%Fﬁ Ut'ed by R21; R14 is carbocyclyl;

R* is Cy.¢alkyl or carbocyclyl; wherein R* may be optionally substituted on carbon by
one or more R'*; wherein

R is carbocyclyl;

R is Cy.¢alkyl; wherein R may be optionally substituted on carbon by one or more
R16; wherein

R'® is methoxy; and

R® is hydrogen.
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

Ring A is 4-methylsulphonylpiperazin-1-yl, 4-vinylsulphonylpiperazin-1-yl, 4-
acetylpiperazin-1-yl, 4-(acteoxyacetyl)piperazin-1-yl, 4-(hydroxyacetyl)piperazin-1-yl, 4~
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R16 is selected fromnethoxy; R18 and R19 are -C(O) -;
WO 2005/ 075461 PCT/ GB2005/ 000303 -22 R20 is sel ected

w0 e@soibo, cyano, hydroxy, Cl_6al koxy, C2_6al RgTgGBR00§/000303
Cl_6al kanoyl oxy, NN-(Cl_6al kyl)2am no, Cl_6al kyl S(O) a
wherein a is 2 or heterocyclyl; wherein R20 may be
optionally substituted on carbon by one or nore R26;

(imebgpiroac S nesr Tl Sy gasp Byl o oAt v, 4
(2@&&@&%%%@@%@&@@4% r4- gztlfyr t %wth}l@ulﬁﬁkﬁfy@)&aﬁfeﬁzinnl A,

further aspect of the invention ere i s provided a
]WP@@Wpduﬂdﬂéﬁmﬂ%ﬂWQJa (1) (as depicted above) wherein
qg .is a nitrogen |inked 6 nenbered saturated ring
whith éptlonally contains an additional nitrogen
at ogpis Opherein if Ring A contains an additiona
nité ﬁmpaton1that ni trogen may be optionally
sub ffed by R7; wherein 15 RCis selected from
cn @@kkﬁqoyl Cl1_6al kyl sul phonyl and
al ken IsuI phonyl wherein R7 may be optjonally
sub%t iSFﬂWgéPOGFPPEhF%BHWbyYCAOWL‘Pﬁ%‘%‘PIEF%R ehybm R20;

wh e 1R Qe Q} bk y, Cl_6al koxy,
Cle%aSEnel%?/I o>?§/ NN- (1211 ﬁH%tE)Vl[ 2amino; pis 0; ¢
i s Risdgdmgern;s halo ni sOor 1. R4 |s Cl. 6al kyl or

or %ﬁﬁaglﬁg%eghgail}r ac%egga% e saﬁg; gﬁi él vo h l lﬁ{tﬁr tlljlgrsé%f tuted
car hogipthey/dspect of e ihventidn, @eﬁf&ydd, coiiﬂpeﬁlﬁls f B 1ﬂ%ﬁtib@are any one
optionally substituted on carbon by one. o

of thy ExamplesAp p}sarrﬁ%qeﬁg%}ly aggegtablegalt ef Wﬁrva)géwgpo&esalélgleg;er thereof.
ﬁg 3rﬂ$§g§{ﬁs‘g@é§|§¥ 'é]f'r%q Elgg#)?efé?édtco%oﬁfﬂs'o@ tRéli¥Rention are any one
of Examples 18, 22, 87, 92, 94, 96, 104, 113, 118 or 121, or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof.
Preferred aspects of the invention are those which relate to the compound of formula
(D) 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):

of [

N

RU R

'
(1)

wherein L is a displaceable group; with an aniline of formula (III):



30 Therefore in a further aspect of the invention
there is provided a conmpound of formula (I) (as
waoelepsorad above) wherein Ring Ais PCT/GB2005/000303
4- et hyl sul phonyl pi perazin- 1 -yl,
4-vi nyl sul phonyl pi perazi n- é4 yl, 4- acetyl pi perazin-
1 -yl, 4-(acteoxyacetyl)pipérazin- 1 -yl,
4- (hydroxyacetyl)plpera2|n- 1 -yl, 4 WD 2005/ 075461
PCT/ GB2005/ 000303 R)
(dlnethylan1noacety ;g
4- (2-di met hyl am noet hyl $
(2- met hoxyet hyl sul phonyINpH
4- (2- hydr oxyet hyl sul phonyl) pi p n-1-yl, piperazin-
| -yl or norpholino; p is O; s 0; R3 is halo;
nisOorl; R4 is ethyl, isopropyl5—isobutyl, cyclobutyl
or cyclopropylmethyl; RS igmyethyl, ethyl, propyl or
met hoxynet hyl ; and 10 R6 is hydrogen; or a
Of phar maceutically acceptable salt or an in vivo
n anot her aspect of the
Pn?%%éﬁ%%%ﬁﬁi@mﬁ@%ﬁ%%%ﬁ@%ﬁ%% s of the invention are
any one of the Exanpl gg or aRpharmaceutically

in-1-yl,
Onyl)pkngrazin-l-y|, 4-
20 ) 3 - 1-§|,

accept abl e salt oHNag id\vjwg _hydrol ysabl e ester
thereof. | n another laspeq t he |Q§_ntion
preferred conpounds offthe& i pyenti r'e any one 15 of

Exanpl es 18, 22, 87, 92, 94,796,N104\ 113, 118 or 121,
or a pharmaceutically acceptable 4allt or an in vivo
5 hydrol ysabl e ester thereof. Pref d aspects of the
i nvention are those which r& te to the conmpound of
formula (1) or a pharmaceutically acceptable salt
with hebepbundAddéheia @ypect of the present invention
provi des a process for preparlng a conpound 20 of
formula (1) or a pharnaceuti ®il |y acceptable salt or
an in vivo hydrol ysabl e esteﬂqthereof whi ch process
(wherein variable groqu ar€, ugl ess ot herw se
specified, as defined nula (I')) conprises of:
Process a) reaction of a pynwitine of formula (I1):
N~L (R3)n N R N R6

10 wherein T is O or S; R* may be the same or different and is selected from C.¢alkyl; or

Process c) reacting a pyrimidine of formula (VI):

N_ N R%
R, \Y \©\
=N <
4 6
R X, —R
)=
RS

(VD)



~=N R5 25 (Il) wherein L is di spl aceabl e group;
with an aniline of forrmula (111): WO 2005/075461
WEMDsEEA605/ 000303 -24 H2N (RI)P (R2)q (I11)PEI/GB2005/000303
Process b) reacting a conpound of fornula (1V): HN
(R)P HN (R2)g NH 5 (IV) ,swith a conpound of
formula (V): R NRX (RA)INT R4, NR6 =N R5 M 10

ol E bt S 2Bt oo
reacting a pyrimdine of fornmz;}1 (M): NH(RL)P (W.

I N/ X R~ NR6 ~-- N
O

(VD)

a
I
)

or

5  Process d) for compounds of formula (I); reacting a pyrimidine of formula (VIII)
N NH

ot T

~N

RN, —R

with a compound of formula (IX):

10 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);
i) removing any protecting groups;
15  iii) 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
toluene-4-sulphonyloxy group.

X is a displaceable group, suitable values for X are for example, a bromo or iodo

20  group. Preferably X is bromo.
Y is a displaceable group, suitable values for Y are for example, a halogeno or

sulphonyloxy group, for example a bromo, iodo or trifluoromethanesulphonyloxy group.



R5 ~) WD 2005/075461 PCT/ GB2005/ 000303 -25 wherein X
is a displaceable group; with a heterocyclyl of
wo eoosrsae(VII): (R2)q (VII) or 5 Process c)PE¢DGB2005/000303
compounds of fornula (1); reacting a pyrimdine of
formula (M) \~NHZ (RS)E N R4 - NR6 >=N R5
(MI1'1) with a conmpound of grnula (IX): (R)p Y
é 1 10 (I X) where Y is a displaceable group; and
PrefepabiyeRifit 100 f  necessary: i) converting a conmpound of

E h%pfeaﬁg}ga@u((ﬂ donbiftibs AP AeNBbvERIRRHN s At fildgsf or mul a

[); 11) renoving any protecting groups; 15 iii)
Protess i) ng Paripidingsed dermudee(ll)yand enibipesath Ifermstd @Ry may e yeagisd
to quronsable ester. L is a displaceable group,
ge
i'tabl e values for L are for exanpl e, a hal ogeno or
5 1) uﬁﬂhb pfb@cméb oRy sngablursolvémrfommplea k.btcﬁialsmh)a,s abstomoor an alcohol

nesul phonyl oxy or . tol uen | ph X r .
sucyag ﬁ%no PIStpY t%ﬂ@ﬁ%lmnear@rp ifghydqsp 4B Fﬁ%%l%?(’-&etﬁﬁg
pynfo‘Piﬁln% X@ﬁ%{lﬁly if iy Iﬁ%n&r of! a%ﬁﬁabl@ﬁ)m& fd? éRampie @ﬁ floAdiinit a¥id such as

Y'is adi ch aceabl e group, suitable val ues

hydtmhloncamé o @mlp@x@rml or an %aarug @cnfé) sush as aegtig lagipr &xpic acid (or a
suit?l?lgr_g i faOr (i tEm of onllrjl’the range o 0°C to reflux, preferably reflux; or
PG 8%? sﬁtfl%?{%tﬁrq oxy” gt %
10  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-#-butoxide, in the presence of a suitable ligand

15  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 (IT) where L is chloro may be prepared according to
Scheme I:
& - NN,
N\RX /“\ (R3)n Y
®); H,N" “NH, =N
T
NaOMe, n-BuOH R —R
RLG R’ 100°C _
>—N (VIID)
=N (V) R’
RS
NaNO,
HCI (aq)
N OH
AN
e
=N
an - SOCl, A
R4\N AN R’
o~

R’ (I1a)

20 Scheme 1
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WD 2005/ 075461 PCT/ GB2005/ 000303 -26- Preferably Y is
i odo. Specific reaction conditions for the above
wo emspians are as follows. Process a) Pyrim di PEBEG82005/000303
formula (I11) and anilines of formula (I111) may be
reacted together: 51i) in é e presence of a suitable
sol vent for exanple a ketoné’'Such as acetone or an
al cohql such as_ethanol or hutangl or an aromatic )
hy d}laﬁ%qswé Eorgw 1) s spmeiesialy w&_&é%‘gﬂmmﬁﬁsr 6 e g kaown n
the QRkAtRB2br theyl e bRRBaBd By SRfBrPhroBestdsindRh & Agiaft, fOr
exanpl e an’inorgani c acid such as hydrochloric acid

Proggss &)l péianipouadsi of forgula@V pegbsimponndschf Soroimlead) atatendted
) C : . Ui t ahl . . - .
on ey Sy BTN AE L I ok B30 B n e
rangeedfl 108;2007C, Ioefbriahly din the frarsple 5 0 60-017BAC Mi@dedctivarisprefepdbdy
for exanple see J. Am Chem Soc., 118, 7215; J.. Am _
conéx*ré?ﬁ indg-presenggof anifable hasespeh asciog framme sodingdiygride, sodium
metB088 of MtasStB B onk@, the presence of palladi um
acetate, I1n a suitable solvent for exanple an aronatic

sol Ganpougde ol fagnula(\Deney, be reprrahascandingyib Sefgmevii t h a
sui tabl gybase) for exanple an inorganic base gygch as

caesi um onate or an organi c base suchkcas
pot assi um t - but oxi de, MeMgBf THRESence gf al suitable
| i gan@? ch Rfs ~ R RS

2, 2' -bi s(\di phenyl phosp0aao) - 1, 1' - bi naph yr\and at a
tenpera;QFENﬂw@W@ range of 25 to 80C. Nmi di(Nb} of
the forgbila (11) where L is chloro nmay pr epar ed

according to Schene 1: RX N NH2 NH (R3)np MnR,, (R3)n
R H2ZN NH2 N NaOwe, n-BUOH RN R6 R N\ didbRAC N

(M) N(V) RS RS NaNO2 y HCl (aq) N (R3)n Vi
0O
DMFDMA, A 4 6
- i R X —R
\ N (Vo)
=
RS
Scheme 2

Compounds of formula (IV) and (Va) are commercially available compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.
Process c)  Compounds of formula (VI) and amines of formula (VII) may be reacted
together 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-#-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.

Compounds of formula (VI) may be prepared according to the procedures described in
WO 02/20512.
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(1~ SOC12 AN R4-NR6 R5 N (lla) 20 Schenme 1 WD

2005/ 075461 PCT/ GB2005/ 000303 -27 Anilines of fornula
w@ kdosp7sse commerci al |y avail abl e conpounds, oPCT/G83%005/000303

are known in the literature, or they are prepared by

standard processes known in the art. Process b)

Conpounds of formula (1V) arftf ‘conpounds of formula (V)

are_reacted together in a suitable soI vent such as

N- e StREPEYRIYIE of foanhlg (¥ 11 arasommrarialk avgilable prapraugds of fhey are

knJv!;}Fm t@e 1&@%&% Qk thk9 Qrezpqgﬁgge taﬁfd | prodelsel REoWRRGRe A,

150-1 € reaction prefera y conducted in the
Prq:w&;sé nc qun‘lpmanéwftfamhléa Ped D apdemings of founuleXbXbphay be reacted

h thox de, o tass
tog%%? 1glnr(‘i]gl % dﬁ‘gi(r?p‘b nd dCOFdl O Idgscfl{’/? Wy O%egs pr epar ed
ac cvmazbynmemoﬁfdnman& of fﬁnglggllwlbegm&e% MAR6O
W N_20 - V
(V) szmﬁs 0 omnﬂa\(l?é@rf( SpEpmeCindly avEgjalle FigROURds, or hey are

knmmraﬁfre of Eﬂwla?e ﬂrbﬁ@re@&ﬂste{n\{@d }ﬁ‘é&sé@@ ﬁﬁ'@ﬁ&inﬂhé It

avai | abl e corpounds, are Kknown _
| i t Amértes péformnlat(ﬁémrac@nmp@piiy emalbyles:pmpdmdd qrrtmye?sslemwn in

the Hﬂeqr%ei, O t&)@ye ars rptre'pared by standard processes known in the art.

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a 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
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may

be desirable to protect the group in some of the reactions mentioned herein.
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Process c) Conmpounds of formula (VI) and am nes of

formula (VI1) nmay be reacted together under standard
w®ewbmzd4el conditi ons (for exanple see J. Am QPENGB2005/000303

Soc., 118, 7215; 15 J. Am Chem Soc., 119, 8451; J.

Og. Chem, 62, 1568 and 60 for exanple in the

presence of palladium acetdte, in a suitable sol vent

for exanple an.aromatic sol vent such as tol uepe,

bend HiAts PIRIPPRHSTOYR 1OR 42 A{ROLO4 liglomiaReioRp Seits FAnple An acyl
group GoSANPILASILMEFIEré LR 468ty], GALRRRAM 81 &Bup, for example a

organi ¢ base such” as potassi unmt-butoxide, in the
mefhorrarhoayl thaxyrarboay as Hbpigaymarbosylgdiows an arylmethoxycarbonyl group,

O

congtitiohe forwheaaboVé provasying eroppsxpaessatilg vagrwittne tiwitde protecting

rocedur es described in 02/ 20512. 2005/ 075461
o Rt S 320 S PI 6 80 a1 oF Skppabamgrap or an
aro§l §oSPRBEbE tedovitd Bt 3krale SyISTRBHNASIth PbuitabRYbad Rich as an alkali

nown in the literature, or the&jayelgrepared by
metg] ByfHepide, Sorcagpledithipmygn sodium hdrgxide. Altgrpatively ag)acyl group such

as %@E&@g&%oﬂ;ﬁ éé&fp{gf)%gt%e{wr\e{ﬁlbwd ?cﬂgxfhg%ggér c}fggbngﬁ&g)ﬂ%g shitdBle acid

r eact er under s
as Igoinethtdrionsilpwirid es phdshlewtici acidrr aifhgsoametiGacihandsapnt hesi s

o B QGRS o SO b S R SR

examypd, b bl €rog @AAON Bk a cRfalykt¥R¥h & FalladiigVéh-Edibdn) 6r by treatment with
literature, or they are prepared by standard processes
a Lgwisakidi far exsenple horomfristie Juaspacetgted uitablealigmative protecting group

for%ﬁ)gﬁﬁﬁ'f Lrﬂinb?r(gl?ﬁqg,lf@%ﬁmﬁﬁp@%ﬂﬂﬁl rgg(glpt WiEYh Ak bé%ﬂ%a& By

I't erat ur r they are prepa by st andar
tregsmenteritean dkdeminefor rempld dimgthylaminapropybeniap or swthdy ddzine.

that certain of the various ring substituents in the

conpoaEsPent A5 BendV bt Rbog I e P b rrpr el . o
exdmplSirpdlkiaios] goanBich@s a¢epd  ant byl @FoupSRE bxMiffe Bénzoyl, or an

ﬁgnerated by conventional functional %Loup )
arytpethylieseps &k sxanplagenzgh ilbe demsotsstionepdftignssloy the above protecting

groufd {AMdaBss5iAG vRAQGRSEE %h&?@&fgﬁ&@&in%%?&ﬁ)% Eﬂﬁbg fRxAHAL an acyl

are included’in’the process aspect e Invention.
gro8p a¥rhrag au eikency! anah aroi groupaniyobestemovéd) der, exérople dyyaydiadysis with

i ctipn_ of 15 stituent b s _of an. .
w s IAARE R AL B o e DA o R Pl bycronice
Altsthbgidly sreqyBuetidl leyduptsuchnas afensi ipeduptnied BeSedbebd, for example, by

gxidation of substituents. The reagents and reaction
hy@agrartononet # Gtalysfotch pyRstedivipos-caF0nme| | known in the

chepmi f f ' ot
AisaRdb1prbtechid Sy fcﬁ%_c%?{?&%ﬁtﬁ% R fot 'é%%ﬁn oe?]tercl)%nng group,

substitution reactions IQC elntr
forgkample g mestity] osamethylenomrwhiclt may hé temiayed dorkxatplke, by hydrolysis

Jntroduction .of an.acyl QuUp_ usi n for exa e n
it REEAER Rl R, oP 7 e A2 outs g iR Gy B2 removes
fortekarmplb, byl tebaimaiin déth afabiddel exXandld & &pndé hdi@Bsch ab efluoroacetic

Jdntroduction of an al kyl, group using an alkyl halide
acidy Y foreskpaply @ hynpd GEyP yehich sy bi TGOV T, G eesama%a)bm&&genatmn

overlal BBkt St Salladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.
As stated hereinbefore the compounds defined in the present invention possesses

anti-cell-proliferation activity such as anti-cancer activity which is believed to arise from the
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conditions; and the introduction of a hal ogeno group.
Particul ar exanples of nodifications include the

w0 e@sotidon of a nitro group to an ami no group PYT/GBR005/000303
exanpl e, catalytic hydrogenation with a nickel
catal yst or treatnment with iyon in the presence of
hydrochloric 25 acid with hi A ng; oxidation of

thi o t.o_ al kyl sul phi nyl or al kyl sul phonyl Wil |
CD?r @ﬁlbﬁefyaﬁsﬁv@e? eePmpypd .'Eheged?fepis%{e&f%v b@é&%@én r example,
usifBik ipRitedurh 86t@ubdldw:0BY be necessary/desirable to
protect any sensitive groups in the conmpounds. The

__S.S@.Mst ances V\,here protection is necessary or desirable

ski lfééfgh %agﬁfeblgﬁénéo%e pLotection are known to those

Aventi ona protecting groups may
HEBES ﬁxslﬁd%Hydmelﬂlylmnpﬁam&-N Rt ahdhasulfodis qoiddcti ce (for

il.lustrati.on see T.W Geen, Protective Goups in
DT?)" thf‘ a%f/‘ hesis, John Wley and Sons, 1991). Thus,
PMSF 1§Emh@ﬁﬁﬁt§ylbdlpﬁdﬂ9lﬁﬂlﬁﬁﬁblps such as am no, carboxy or

hydroxy it may be desirable to protect the roup in

s onmEheompeBngsaERre fested imihirivérekingssressay in 9oweld 65me
Scifld{GR2083 oﬁﬂg%&@% (SPzg9 obtafidli tﬁ%m K ersﬁcjlr@qof Fxgas%glﬁé' glcc::l;)/ﬁ%{)ration

an am no amno group 1S or e
of [g¥38tR]; Adenpsiax 'Eﬂnpiioeplmte mtd@ammshbsyzram(msm&mablaamh ptotein; GST-

Rify T s el A LR iy osb (E et iR paprer

corfHcPstcerdfatioh ah® IR FE1BT IR RYherd5 R Pitine §§e[n ﬁPﬁ%ﬂPﬂ dontrol or
benzyl oxycarbonyl, or an aroyl group, for exanple

DM?Q]%?POS@‘WQOH@?# otection 5 conditions for the above

or o{x@g %)Jlu%t%eﬁﬁfofﬁglgé@?ﬁ | n ¥ 881% n’pY gurltlgedt e%%yrﬁg garn&%lap Jependent

on smhleaanﬁﬂ/) altkRa ay2 5.0 incabdtox e FEDeAHddeT t@téacmewﬂlen 20ul of

grou may be renpved for exanple, drol ysis
GS(KIrPehv{AE ARR33uniatusaeentgining OatefaS Bilbeaand 0. Pland 0 14uCi [y-33-
P] %?ﬂ%{e Sfr@gﬁ?@hﬁs&hgg%{g&}lﬁuhﬁ Et@felfg] ﬁ(’i th%?gsuﬂmgm{&&? haf?en gently,

thennimubawq/aiabdmm@thpewtmﬁmonmymh&teﬁem)ved for exanple, by
treatment with a suitable acid 10 as hydrochloric

sul pheachavebrwasiBenadded ES0uLi stppoolution confanimgd B Simeg/well of Protein

sz‘ﬁz é)%i/%’ QAEE&E%% ¥ OBMWéH %Hfr)(e}rﬁrﬂoé@gﬂé}l‘ﬁansferase Ranlt IgG

(Obbgmeld)ﬁ:hm)ﬁh]mlao Brabegy 6]atnMEBDT A std $0meM HIBPES pH 7.5 containing
ISI gdl um(% carbon, or by treatnent wwth a Lew s
i*qH8Y anpl e borontrls(trlfluoroacetate) A
s u| Tmlsteﬁbvte@rseﬂted wih mbpgeslcs pla@ sgalendPleftifer twd htils AilnYspun at
am no %r oup_is, for exanp a pht hal oyl group which
25008Bm0ld 2 thegvofPe 6 nwltqssTber @af@wme 16 ¢R A HORAORYH fﬁl‘rﬁor}‘écomé per
weggxanpl e di met hyl am nopropyl am ne, or w th hydrazine.
A suitable protecting group for a hydroxy group is,
f or Tedaentation buffe clyetd tgddutp thef apzyme miathpibstranmadek andaihed 50mM

t r r
HEB B BRI, T ENRCE: YRy OB otiE ol oTDRBA S5 tomna
Sodie Gleq6iHes RN BSANUEmAR®af)Or the above protecting
rou Il necessarily vary with the choice of

T—esgﬂ&égﬁél ng group. Thus, for exanple, an acyl 20 group

SUCR RS a %ghﬁfjﬂﬁ%g tﬁ%rretﬂﬂbﬁgtg%{% p%t&ﬂQSHB%e ti@S’f l@ﬁpl\é,e 935

for exanp rolysis w
(4794):1394-1399; Lee W.H., Bookstein R., Hong F., Young L.J., Shew J.Y., Lee E.Y.) was
used, fused to a GST tag. PCR of retinoblastoma gene encoding amino acids 379-928

(obtained from retinoblastoma plasmid ATCC pLRbRNL) was performed, and the sequence
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a suitable base such as an al kali netal hydroxide, for

exanple lithiumor sodium hydroxide. Alternatively an
wa@eoos/euby|l group such as a benzyl group rmay bBCT/GB2005/000303

removed, for exanple, by hydrogenation over a

catal yst such as pall adi um q)-carbon. A suitable

protecting group for a carboXy group is, for exanple,

oo A BB CHBy a0 B et orion, ESaRpresT. ) (¥bo) which
contMAEDS 48 pRomotdritdy iadiRasie ef;h‘@s%oﬁ%n%%‘l pemhyle %'lﬂ@m ;y E.Coli

for exanple a t-butyl group whi may be renoved
hosteahplceding yegionefar theambiniclenvagn - ab,tiamed fiom RixemgsiacBigtech) whlch

wadld3 ‘&} &n@i?ﬂgeniﬁq%uﬁ%b r9%% H & ér’gﬁet ' s g%'uijcgo%{d ihR'pGEx 2T.

group
e X a"ﬂjnsl lcetmcbmasttymh” méﬁatsemncmoeo‘otmedatmlemﬁessem ohE.&sli (BL21

R gt e i PSSR eGP aien fovs.
c o nE o6l pmag R§RpdrdbEH Melllg dENIVIN bﬁfférgﬁ)memsqﬂ 7.5, 120mM

st at ed herei nbefore the conPoun s defined in

Na@]ﬁ ém{M E@éﬂgﬂ 0i5feenNPA), hoYERMSEs1ug/ml leupeptin, lug/ml aprotinin and
e
cen2@fdgAtn5he suerGit BB HAMRN3DHBa 108 DgIGBKidne fﬂeﬂnarmey:olumn

b o, CRBBBER Htov

buflke|(SHaMAS 4 HEP E%]HG 5 odhPMWIRC1,2DANVENT B IAVIPNISE, € uBRE Neupeptin,

used : i s

lug(mjl sprpijein end gl pepsigndhe poiaip pas dpted Mebi0mdh reduged d)
glu'a'TﬁEoﬁeslg%ﬁlagé Rl Sith@lon é@%alhl‘ﬁé g&ggﬁﬁq% bﬁ)%r@?@dié’d and

uor | he conpounds were ni'n vi
dialyserthoermgigagainst kdtiselmiffer f Tirerfatal protimy waSenahysed bpSodinm Dodeca

Rro i\t SPA .ne rsham .for
oS S A Byt 8ot B O GRS ARE AT afgrer. San
Diepol UBayphate into a test substrate (GST-Retinoblastona

rotein; GST- Rb). In each well was placed the
QEE%H%@&B@Lﬂg be tested (diluted in DVBO and water to

cor ' gl t ' r

oo e RO e BB DI (e T DL iRy Tlen
traqposptasevRCR osing bleLa gdhandbeictiveted T c€ll RRNZE as@)lsfmp@mnidmldﬁed into

tially- t d d
el Sl o S Lo A 0507 S5 s pameer
VlagiIiEOb CoOreast cyeln E tvhﬁrthéhoduaﬂfl exﬁﬁfeﬂ%lﬁ-gr BsAhéEa virus
xture (contalnjng and 0. 2M ATP and

Ba@ﬂqgﬂl@o [nfeoysn tep]mlm‘é h’b&ﬂie wa;seqtrSFaﬂa Gelpsisted (Spodapesr Hrusinsrda
celﬁlﬂfefl%& fro %qa cjalﬂeﬁs&ﬁzsdf il 401 lﬁﬁe?rrrg{ fm 2 g&ﬁlglgrc&ﬁg ta{/éilable)

hen |nc roomte ure f ut es.
Example p_roductlon of Cyclin E/CDK?2

The following Example provides details of the production of Cyclin E/CDK2 in SF21
cells (in TC100 + 10% FBS(TCS) + 0.2% Pluronic) having dual infection MOI 3 for each
virus of Cyclin E & CDK2.

SF21 cells grown in a roller bottle culture to 2.33 x 10° cells/ml were used to inoculate
10 x 500 ml roller bottles at 0.2 x 10E6 cells/ml. The roller bottles were incubated on a roller
rig at 28°C.
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To each well was then added 150L stop solution
containing (0.8nmg/well of Protein 20 A-PVT SPA bead
w@ 20e80%3an) ), 20pM wel | of Anti-d utathione  PCT/GB2005/000303
Transferase, Rabbit 1gG (obtained from Ml ecul ar
Probes), 61mM EDTA and 50mM_HEPES pH 7.5 contai ni ng
0. 05% sodi um azi de. The pl a2¢s were sealed with

Topseal -S plate sealers, left for two hours then spun
at Aﬁgﬁg}aﬁmnﬂghwﬁ cellg ‘@@re Soyntesl, prdsthe FrREagS) frqra 3 byitlesfound to

be {. 8ad 1086 @elfgﬂﬂc@% Vlg.ﬁe 3He &ﬁﬁ?&%erﬁﬁfen e th thriBal viruses

I'ncubati on use to dilute the enzyne and
at agNdO1 B &areach wims. cont ai ned 50nM  HEPES pH7. 5, 10nmM

S d T PTG B oBe RRRGRNS e R 2 up ol

renErH&Bib i ©11&Qid 78°Chi s assay only part of the
retinobl astoma protein (Science 1987 Mar 13;

( 47A%5r: 21dy8 (4B309) pesé infestion thedolifess @f qyltpre qucm@/ested The total
cel@#ﬂ%& ga&ﬁs&ﬁgﬁgﬁ\%‘l{ 1086 c%ﬁs@mgg_r\é‘%) vide). THe gegl’s Jege:‘n%%g bt &

retinobl ast ene ‘encodi n
250eprol 3 037ias. 92 in(Hdvicas Dethifupe mOrRS mr2sh Indslbtsrfﬁhqasi@snmiatdnt was
ATCC pLRbRNL) was perforned, and the sequence WO
disesg@nsy 075461 PCT/ GB2005/ 000303 -31 cloned into pGEx 2T

Pafti!ﬁb@-@ui’iﬁ@ﬁtﬂfn d¥faoada Eycid®l Johnson, K. S. Gene 67,
whi ch contaihed a tacmﬂom)ter for

i nd ﬂbelbs vestp Fasuspiended in fysisrbndler (SAmM §rigpHS.2%, dPmyEMeCl, ImM
f .
D@?é%rvﬁa@%emg @? %&lﬁtgiaj@ r omogﬂgl? Fgfrtalg:oslgﬁaggot ‘2?:'??}‘}‘1 1’c Inﬁ\/Ivl\)/al}%SF’
lugisé bupeptianpd il fig/mh aprotiniayandshor®gerid. forThmémsasdu e i 6@l Idersnce
agai.n cloned into. 2T. The retipobl asto
hop g A Bh EeLEe i T aramr e i Sle APpRT BQay 14100
anibBbsbhandelds &}nt DQE FiosRtchE) HotdoRY UKD a0dar A diqydlie ERbee coeluted at

expression techni ques, and purifieéed as follows,

thefbeginning 5 D-d MdeCl exsdispic(renda 1ysis hufienmings @rotmermhﬂw)f% pver 20
i %ﬁ%ﬁg@%ﬁ%ﬂdiﬂz&%&eﬁﬁ%ﬁ%@rﬁo&aﬁ%ﬁ% and anti-
CyelirdE ahtitgtites ($rapstmt Rijtecndlogpriatifired, U8). 2 x 45
ecqnd 100 ho enat e. ter ent.r at
© PR AP i draenr i Aaa S ieS p DK R ey 8
cors@Rétad. CIK LEHMBI AccERRh MRS X8263119 Z'lbe ub&lrtb%ethéﬂlﬁ)l’sh @ﬁﬁn A or

washed with NETN buffer. After was ki nase

Cyplirt F see E5BvARESSESn Plo. V1788 12).cresitwifer QetaliSrmr SYFir asspyi\aTe
| /
cof B % Bl phURAPA eaich O HoPlR%s P hica o

Bigib gmeelﬂilvaluatmnl sacticns af whivh fafedrerebly ot povatsd byrefaenveng
ol ed .an 5 dial rn
g EvER et BT Riger ey O st S S Ry vary
w1tlﬁ)étr§&§.iﬂal«|éﬁa%éj neﬁ!’ hétRit® pbsabiakd By \dmpdualiydahy fo@ﬁhl@?l) may be

usin % Tri s- Gldyc:| ne eI S vex, San
demonstrated at IC50 concentratlons or doses in the range 250uM to 1nM.

When tested in the above in-vitro assay the CDK2 inhibitory activity of Example 8

—t

COo

was measured as ICso = 0.181pM.

The in vivo activity of the compounds of the present invention may be assessed by
standard techniques, for example by measuring inhibition of cell growth and assessing
cytotoxicity.

Inhibition of cell growth may be measured by staining cells with Sulforhodamine B

(SRB), a fluorescent dye that stains proteins and therefore gives an estimation of amount of
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Di ego, USA). CDK2 and Cyclin E The open reading franes
of CDK2 and Cyclin E were isolated by reverse 20
WO e@a®TH6pt ase- PCR usi ng HelLa cell and acti vat pCT/GBe@E1000303
NMRNA as a tenplate and cloned into the insect
expression vector pVL1393 (qQptained fromInvitrogen
1995 cat al ogue nunber: V13 -20). CDKZ and cycl i n E

were then dually expressed [using a standard vir
profgicip-cgisldn éd“qﬂr{ﬁf‘écﬁ)q}'érﬂ\’ltpeé APXfelps phthe ﬁ@luwéewalﬁpﬁwmour

%8 s!:ov%ﬁﬁstc%h (Iﬁﬂp?%t(%cgl fd Hghp ?ﬁgsg thectgilé n_gfgéthi‘fseé}e E/)foned of

varian tissue of the F rm - rcial
meeaulamgmbibu)oncz"ﬁelEgmwplheproduct| on of Q/cl in BCDKZ The

o e Ll gl Bl Bl

mecEB%J ﬁﬁ)rl])edcoﬁi M&/dlﬁfbdmam apdib frivgFday sK-uImwnu@K-Nm 3he cells
eac VI.rus Q

E & CDK2. SF21
werp aligwedio aétﬁdb‘b‘teml%ht(%ﬁt mh@l%coznp@sn@é L a@%dwmﬁomr e
conh‘éﬁl%lgﬁé ih @%lltﬁﬁlﬁ comtientiflion of @Qo ]ﬁMS vl’x@ I ARG %ﬁt@&/as assayed

X 10E6 cells/m . The roll es were incubated
to g;m: aavaiuﬂ foeeells mB@radosﬁ&CCeHA@vQ@ @Eﬁb)aT@ilﬁ:BWC (5% COy) for three days.

cel‘&%zo ‘g fggﬁﬁgﬁé@ T@%&’% t(gdreg ?%éiat{sn rslbc)gp%qtﬁgrgtion of 16%

$4) Olulﬂﬂs {were théh rhedtfated al AECH1oe € by, He-supdfiMantrabwl and- fh% plates

cultures were then infected with the dual viruses
wasghad m:nap yafesrAladhyiog rlgeml S dy¢ (0.Fe SRReind “npcetig acid) was added

for gg in es atgg‘f cgs%% 1910‘? g‘l ﬁr%e: I#i%tgi@%f%gg%r{ fe}’/;% agéetlc acid.

urne tOt e

Thalsiys b()tﬂl:&l 6 &xﬁotélnﬁmtsolublh%dtm QOml\/h’ErlﬁpH"V 5 ed stakerc folr 80 renutes at
was harvested. The total _cell t at harvest

room tggpgrattyEd hg OISy 1pd 9ofAPnH g I i he segersEtion Oglé\h\@@fémﬁ%ing
5099 Ltﬁhllﬁﬁon 3@&9&%%&@&%1%:1 frofta dethi /Ty ABLSE 1mﬂi't<§rlég§ce%tr9ﬂon

n 250 M . The supernatant” was discard
verftmrabsabance- Iiquoﬁcpe@aammf ebpmppikd that dectuy@d thp optiet Qqnsﬁy to below

thag_%éa eﬁéﬁiﬁn’\}é eﬁl%%e@n%dflgtﬁc}.%t tlh{gta o? 3&/: Ceg ergrﬁ % rthéva%_é for

tox&;tgzm\/l sodi um ort hovanadat e, O. 1rr1\/| NaF, 1rr1\/| PI\/BF

PR o AR NI AR M
mtﬁ@&hgéiﬂg@{dﬁm t he supernatant was Ioaded onto a

Poros HQ' M 1.4/100 15 ani on exchange colum (PE

Bi o4geording o a—@lﬁhﬁltﬂsnect QK’}le inwgiktionghefe Gymrpyidedz p‘l@qr@aceutlcal

, o
corp i P Hsoutelfer SR-ATADE B Zebth AP B €5, c,

phazfdaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore

in association with a pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The compound of formula (I) will normally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal,

i.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
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col um vol unes. Co-elution was checked by western bl ot
usi ng both anti-Cdk2 and anti- Cyclin E anti bodies
W@ 3u0z546x uz Bi ot echnol ogy, California, US). BRCT/GB2005/000303
anal ogy, assays designed to assess inhibition of CDK1
and CDK4 may be 20 construc;@ﬁ CDK2 (EMBL Accession
No. X62071) nmay be used tog er wwth Cyclin A or

Access on, 3812), and furt
A ldn] forpShcts e S Rleamu gt caniny for Seagopte 1236 mg of
activ@‘i SRt qfif@fera% AR doinNRe ra¥BIS lz%gﬁkgtlﬁ&nﬂ@i'ﬁ Bbvever

em cal i ol ogi cal Eval uati on sections of
theala ﬁ@ﬁeéﬁy nP%%ﬁﬂbbea‘faé‘Gd gopending upere e hpjtiisaiadiihe Wétlcular route

of PRRNTRART R0 RS0 B Bl plHF uPATR AeGRinRly b0 ptimym

dosaget muy bg/ dqztmne;ﬁadhbyractmqmeuwﬂs 1s(1fealnl@a1fyq1’artwluhr pat)entmy

© heAPSRDBE SLORF e ondst SURERPER FBRGH B IOy ged & Sompound of
the'f&mﬂli (IP, o@&%ﬁé!nﬂab@m@gbls&dcéﬁiam S of iRGvb WidrylySdblEestnBilefeof, as

8 was neasured as | = 0.181M The in vivo activity
defgred hpreinbetopt {pn vse ip e matodnfdwaiment pffbakymam orapingd body by
the@gessed by 30 standard techniques, for exanple by

suring inhibition of cell growth and assessing '
cyt Bledneie foupd thahthie lsbmpamde fleforeklin gre priskntiwsentien, or a -

o PEARE A LS G b BB R AT fgtvo ot e

inhibitefsbati-eclUprotiferatidon @E&ntd)Pivhioh ppedyRbaticvel td/@ise from their CDK
2005/ 075461 PCT/ GB2005/ 000303, -33 protein (i
inhghatorysnroperties. fyseqrd @gaéhmoumswfch@mgﬁenépa%@n@?e ¢xpected to be

usemlm He8fhintting 8t d1@a§ésto¥' HEHircal hsigosd Iﬁ&ﬁ%&f %ﬂoﬁé:(.r)ﬁg gart b}/ CDK

Prin. Prac Onc :1-12). Thus, the tollow ng tai
enzymes,greothie @enipmfnds rmabel nsaddo prodiusi ¢ CBK. 1oh1brt@tfleffg¢ton\m h:

waqcﬁ-biﬂ%d%aruglg V\gltn?éjdp?fgpg‘gt%ag‘g%aflgm déolé@rﬁoglg CS K £¥}§e present 1I1V6nt10n

proviidiafrhé&hlo dfag treatiimg dhcprbiferabofr oF malfitrabil ceﬂchl@di\ﬁbtéiﬁedEy ibhibition
The cells were allowed to attach overni ght, the

of CRKi B8PS, EHripotaTR U RaYRfEE i prodicr g anti-proliferative effect

meﬁi@féﬁ%mnﬁ 3t LRt Bﬁh@mﬁﬁfﬁﬁdﬂ“ﬂf‘m QHEH ALdribuld od e %Qlon is
(v/iv). Acontrol” plate was assayed to dive a value
expeoted tepdssesh emdeeradgrscpfmgtl -c@adet propenties ascBahawt bacn &Ttﬂ),cated in
faor three

mal S bl (ST pFAR iobhont FadP bR i romach

prodfatd blh@derViavigreasindtod sriakeiaBedr NMEHYs lit1€ elaRted tiat a %ﬁcﬁlhd bf the
hour , Ehe super natant renoved and the plates washe

m"P’i‘f“’c"a‘?ﬁ‘ Ligpssse. angieqapger apHIRpeampichese spuseryk 1yip add)alwneﬁted that
a chrff Griﬁﬁtdf%e:’}ﬁés@ﬁt 13’1‘@(:%1@15’%?1&05@&5 ag’tgzé eg&ﬁlﬁ% ral e?b?feukaemlas

Excess SRB ‘was renoved an washed
lympheid maligriankies and eol8RBmiovrsrsuct a5 qarcinomias aw&@rgmhasbm t1$sswsuch as

aken for 30 m nut
the tlfex]/ﬁ:p g;%{lgﬁrpéost#% cgﬁlsncre ) ]?aé'g%llagtsu 4??%0 % aof t?]heemven%on are
expeoied englo@tad Gantapboushihthb pfotth 68pishd§ and recurrent solid tumours of, for

example, the colon, breast, prostate, lungs and skin. More particularly such compounds of the

invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are
expected to inhibit the growth of those primary and recurrent solid tumours which are
associated with CDKs, especially those tumours which are significantly dependent on CDKs
for their growth and spread, including for example, certain tumours of the colon, breast,

prostate, lung, vulva and skin.
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15 50% i nhibition of growh was determ ned froma
sem -1 og plot of inhibitor concentration versus
wab®snance. The concentration of conmpound thaeCT/e8mem00303
the optical density to below that obtained when the
cells were plated at the st rt of the experinent gave
the value for toxicity. Ty Pcal 1050 val ues for
co ounds of the invention when tested in tﬁg. SRB
s sAgremyvghen panGepisapfarred;iog i PRgHgulas this faferniodghdemy. prgast cancer,
lung H&Icgte koldR P&fchr, Rlctall Bshchr) ¥t%ﬁfabl9&nt:$}eﬁ1%stht% cRACRY, bfilerdancer,
phar maceut i cal conp03|t|on whi ch tonprises a
canp§rrdf heianercaie pyarian cansen fivermandany lidney CRINCET, skin cgncer and cancer of
_meguﬁrnaceutlcally acceptable salt or in vivo
a?olysable ester thereof, as defined hereinbefore
| nI h%ﬁ)ﬁhﬁtekp&’d:té&l thdh a&ombammmfeha preseht vatios plikhpbsess activity
u ri.er.. 25 The ¢ ositjiq be in.a ..
ogatst ARG el Lot B pes RS et ?%%ﬂer@assfmﬂ@%ng
leuEaenhﬁbb hﬁfopﬁﬂlf&ﬁ%%hﬁ dlffe%ntlﬁﬁeedﬁcﬁﬁéb PsBYiRf! thefnatoid arthritis,
(incl udi ng i ntravenous, subcutaneous, intranuscul ar,
Kapasi's spvepsau hapmaggiomas agsiecimyl chronis neplsiopathies, afhgrdness atherosclerosis,
aﬁ&ﬂf%@?&s@sﬂ F&Bmﬁﬁ%eslﬁs%%es, adlite agﬁ’ | ﬁrﬁhlc éx?ﬁja%rﬂ tﬁ)}lr@c}n'e (aﬁe%%s and
an ol n or "Cream or for rectal admnistration . as
ocmarplﬁxemek ofit retinal gosed pmlhfetrmaombove conposi ti ons may be
red in a conventio nner. usin
Do DI oHanE &5 Bt & e HECRUMIBIR & 13PGHHefapopnd of the

fortulal (I)anr:ﬂﬁialrﬂia&ﬁn@lﬂma&eﬁfaﬁfe%alt bRty dWaBId @6ter thereof, as
ani ma unit dose wthin the range 5-5000

defingd ap@mbgfogr foppip\as amesglicoment; andihie e of a qompound g;gthe? t%rrmula @),
o PR LTR A KBy 0 Py AU LAY s o

her2flB&bfEib cﬂ&hnd?ﬁi]’dcﬁ:‘ﬁ@@ﬁﬁm&ﬂi&&ﬁ&t for3de # theyptodaiee of aceil cycle

ik G fhat Felbam et BT IR iR blo SOy PRfcutary,
an ﬂﬁiﬂlﬁéryfj&ﬁe@t is ﬁirddh@edrl?r}ﬁ@veﬁﬁn%erﬁﬁl 1, kGprbSre@aRl tAd6ASH, the S phase

e Wl necessar|ly be vari ed

th |
by e TR i FKA e IOk, T O pliee by inlabitiomeh GDK1.
of gg&]r&‘ihgw af?'fu'rtg\& feél'g[% otflﬁ?e 1ﬁ \ﬁ‘ﬁﬁh ttﬂerg Es }%@\gdéd el & 3 %(éf the

bei ng treated ccordi ngly t e optl mum osage
fordmtae([);mna;ihdnmadeh’ecqﬂyac¢e|pta|bhma1rt omho»szh;tdrcdmabln@stan&lereof, as

i cul ar atlent to a urt her. aspect .o
oty et Gk B i G Ap OB T et LBt B cancers
(soli8d ﬁll‘ﬁ(ﬁﬁsmtﬂdqe&lda}mla@f ﬁBro@f@ﬁéﬁﬁ@ﬁnﬁq@férbhtﬁﬁﬁ@tﬁﬁﬁbér@ éﬁ@ﬂldsm
or in vivo hydrol ysable ester thereof, as define

rheymetoidiytrivie Kanosi'ssarsomp, hacmangioma.ccute padehrenic neghrenqghies,
ath%ﬂ?p%tﬁéro@ér% g&‘fi&g %Yeng{ig u&é)dlyg%s{gaé/c%tefa%ﬁl?:ﬂromc

e conpoun I'ne present’ 1 nvention
1nfkamnaatiop,ﬁmnaﬂrseas&s avdl dcylaadlsmsesa\bﬂtler&amiltvessel proliferation, particularly
. E%ﬁ;ol sqgle ester thereof, are effective cell cycle
ng B CPUfRES: - cel | proliferation agents), which

Pr OR8édrilink $o HRhEVREuLeLIMd 18 GerkioRthérd & frowl¥d the use of a
compound of the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable
ester thereof, as defined herein before in the manufacture of a medicament for use in the
treatment of cancer.

According to a further feature of the invention, there is provided the use of a

compound of the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable
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i nhi bitory properties. Accordingly the conpounds of
the present invention are expected to be wuseful in

wao b@spraat nent of di seases or nedical conditi oPGI/GB2005/000303
medi ated al one or in part by CDK 15 enzynes, i.e. the
conmpounds may be used to pr ce a COK inhibitory
effect in a warmblooded ariimal in need of such

tr Th t.h onmpounds of 't he e inventio
estof BTl e fART iR BFOrS Bt HEmtenh ph TG AR e OTgRe in the
pnﬂﬁ&kﬂ%@ﬁtﬂﬁ@hﬁﬂnﬁﬁaﬁﬁﬁterlSed by inhibition of CDK

enzynes e. the conpounds may be used to produce an

ant cw@nz toeg Burtherefeatprecad this prpetef g iaventien Bers ipprpyided a
ot
me?ﬁr(])\c} eﬂfplr%dgﬁ% ' dgﬁ onqg 11’.11%3&)% éﬁg ISZSIZ fs:o(fi[gé}wﬁjcglz e&gctfnjf'g w]grm-blooded
anigmat, isuahaas oem, mm@p@of suek tmaimé‘ﬂk(zshwlamnmfsmdmpﬂstenag ckaidanimal

o BB SRR A e 853 s, vty

effédt adeduce @By plc@fting Téﬂtrﬁih@d |oﬁﬁro§ﬂa@§&{ throhigHSthe B ﬁh&se by inhibition
ex ected that a co ound of the invention w

sad CHK4, epspially CREZ;, gnd M phawibydnhibities ef @QKéer s. It
' S Aeco?&m% {d @ﬁrtﬁé%&fl{é%fttﬁ]@&sge& of Wﬂo&fhek‘]@ prov1ded a
present vention ossess activity
meﬂ@dg@ moducmglaaslhcadg: uﬂﬁ)ltoyy]@hmcdll-pmnfgmmm |eﬁ‘sctama:| warm-blooded
i t unour s sqg arC|no sarconms, i.n cy
am{na L, Sich as man, M ree ?%s C]t’l aéxr'nentk rﬁﬁ%&pmp&sssset 1istering to said animal
an aﬂmme &ﬁouﬂt of P adrhpsimbl I fermaia @mmg:h&%c&ftlcbmﬁacceﬁable salt or in
|nv§£t|on are expected to slow a

ant ageousl y t
vivg igpRysahe gser ﬁlﬁripf andefined hieremriefys, Pa&l@fﬂm%m@rbﬂowffeﬂ is
proﬁﬁ@e@ﬂy evelfn LIS rintob(grq:ﬁ‘@éress%%@%l? thel $ABSe BPFihiidh of CDK2

Mor e partlcularly such “cofrpounds of 'the "1 nvention, or
an(hCEK&r ¢spedallyl CAKE yand M phasa by anhlition of CDK1vi vo

hyd ab e e r.eof

t he AU o Blob iy ol o R of R ISl figfe X bisea a
meth&ﬁlblﬂ tréatit@icaiites (Solidiamotis ahe thukdentias§,DitGoproBRegiva hhd/

.JLhose tunours which are significantly dependent on

diffopyebiativeshsorgess PSSt ReWRRIOW FHBHHS, Kapest s Tpqyme, Ypemangioma,
acﬁ&ﬁi@h@om&ﬁéphﬁip@thﬁéé W@m&’fatﬂe'f@cl‘éfgsﬁnarteplﬁﬁ%%nosw autoimmune

prostate, |ung, vulva and skin. WO 2005/ 075461
diseuey, EBROAS) DOVBoBlamektise rbenmdlmms apd ocalar dlseamfvethrrednal

Vessa I,Péoelﬁelp D& rﬁ :;]1% Y %rgllr‘qr% i)rooag%ﬁlr %L},?g 8{9, renlejlp 21§ ?sefd %tgﬁgtb&eatment which
corﬁplﬁ)sﬁéﬁédlmﬁ&fbﬁ?lﬁg to §Hidstifh PanCTRE Ve anfiudieler codfpdaRd of formula (I) or a
cancer. of the pancr eas, ovarl an cancer, liver cancer,

P %Hna?f‘é*y%b{r?eéqptabé%aﬁ oF i hgnelysahlecester ereof prdefigpd berein
befofe.i S further expected that a conpound of the present
Invention wll possess activity against other
cel Pariewdulyf thewtis providied e awdwdiof treatimgdenceaimgewain-blohdad animal,

[ e sta 40 euka
soci g TR e L D ey SRR Rinieng g gpig animl an
effm@é b6l of & benp@indiodt f@friuly ([} drS, phatk@ieosticaly scesabia salt or in
ngi Qqma, acute and_chroni c_ nephropat hi es,

Vlvﬁthﬁg‘i%%}ﬁﬁble stirrdhesecfias dgfined herei befoteal rest enosi s,
aut pi-ABHAS @lbl%%ﬁx%%ldeés Eﬁeﬁloﬁ%‘fl gfb‘&ﬁ&ﬂg & CDM rﬁmg} Qfctina

bone di seases and ocular diseases with retin
waye-dinodedanimpl sychtas man in need of such treatment which comprises administering

to said animal an effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt or in vivo hydrolysable ester thereof as defined herein before.
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Thus according to this aspect of the invention there

is provided a conpound of the fornmula (lI), or a
w@basoeaeuti cal |y acceptable salt or in vivo PCT/GB2005/000303

hydr ol ysabl e ester thereof, as defined hereinbefore

for use as a nedi canent; and_.the use of a conpound of

the formula (1), or a pharmaceutically acceptable

salt or in vivo hydrol ysabl e ester thereof, as defined

15 Inerferthes asrseiofthe nvention therais pupvadedia pharraspetisgbenmmosition

o B PBORRLY O O 7 b Lt o

In a warmb
vzvfahbrdndlysa@mﬁsteaﬁlemﬁ as Befiited durteatr before immssoeistidpi withr a/

f ect reven 'n entry int.o r
PhaBP%cﬁPté S #’g ‘gh‘ Xtt‘ﬁéa‘é% ) %‘HE%F %ﬂ%ﬁ‘i‘%“”? g?wc%lfcyde
inhiGRbE (amﬂcmhf@anﬁy bffdch sh aﬁla!@l blabdkdMnhal Sechn¢ man.

i nhi bition of CDKLl.. According to a further featrre of

t hemiadfyebariaspect efhs @V?Igwﬁrﬂaﬁw gosovidedanigtmrsedical gpanposigion
whikR 68 é}fi‘seg bo uxﬁ o@%rfﬂﬁ'ﬁﬁé‘g ?ler 2 g)ﬁatﬁﬁ%@tﬁfcﬁw @cc%ﬁﬁﬂle it or in

In Vi dro ysabl e ester as def’ined herein
wvdab)fcmlesabtﬁ asten thﬁmtﬁ,faadcﬁneé hefeimbaferdiic aﬂsemtlcfnomthjase in
st e R o s SRR Parst P b Bl paey i
tum@uehd ¢ukaciad) ﬁaspmhfewthe laﬂdiﬂtffeﬁbnaaﬂixferdlidraers, |§§¢Tﬁi§1ls s

sarconma, haepangj ong, ute and chronic ephrop?ﬁ

tho G T CEp B A gra, AP et GG Sepropatiics,

athéileth' ARAHBLIFDSIE 3G ™M rRfeHbSs, It Higeasts, acute and chronic
I'ammat i on, bone di seases and ocul ar di seases w th
mﬂa@maham, bpag él@d:asmamldmfﬂelamwe@ws vithyretinal vegsehyproliferatipm in a
e According to a further feature
Wartn# Sghggdgﬁn@%ltsfﬁglﬂgs r{’%er e is provided the use of a
confpauiitthafaspdeeof the imvbmtioflthere 3rpravidice praeRadeital tgmposition
ceptable salt or .in Vllﬁ dr ol sable

X ester )
which EPBBHSCS 35omBPS tidPERYle (bros pahpmAcricA N theartphlp galt or i

vz’v@ﬁycﬁol@%l&&f@? MerdoPras ‘d@ﬁnddﬁlekli}?bef&@ ih heetigRH wif a
cancei. According to a further feature of the

pharmeestti¢adly;ace¢nsabde dlbleptrcz;\saa@@ﬂ for mee indke Beatment ©6 pgnserid aof

() phar maceutical ly acceptable salt
Wa‘r‘ml""g‘%ﬁ%ﬂéﬁﬁl g‘ sa 5l e WD 2005/ 075461

PCTInGEARRG/ a@ﬁ)ﬁBGﬁhe inyentimttidre tslmmed)éd, a pimrdadeitied composmon

rankmﬂnelnt e nuf act ur rmm anment
WhIGE GomrieRa CORPBTA LheOBRIA Y MR PRI L gtgblc et or

viveBFROsdblke és@er%e‘rwftéa%ﬁﬁe%%%@b&tmtlﬂ bﬁoéﬁ&tﬁ’&ﬁqﬂ?ﬁ t he

i nvenfion there is provid met hod pr oduci n
pha@@la¢euﬁseé1}'eacp¢n’ﬁabb¢ dibyeyt c(ravnltrier @é lupe by Pmémcmon on3 C@ﬂé iabtitory
effécPl WP godjegﬁmal%u s'meln such as man, in need of

SUCH Y earven

ch conprlses adn1n|ster|ng to said
ani Pralenting eélsefedrn vetediPDNA syhthasicbyrinhibitibnast estehiial Scbhase

| mredi ately abov artlcularl , .an | bltor
mltiaémg%t&ﬂ%eéoway e g0 &y A0 s &ﬂ %gélg%aﬁ cells of
the bBAP HEMY toi@%@@ﬁ%ﬁeé?ﬂc %as eg’dehtléal‘ agéls. Mn@lﬁ%‘DK KA or 4 will

especi al | by inhibition of
preyens @mirwglon ante tifeipell lpele fnemmalecem whish sould et the foxidife of cycle-

specﬁ" \é%ﬂgﬁr?ageﬁtﬂgf aegehé whid ac{ji%%-ﬁhase, G2 or mitosis. Such protection may

result in the prevention of hair loss normally associated with these agents.

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 as a cell protective agent.
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10 nmet hod for producing a cell cycle inhibitory

(anti-cell-proliferation) effect in a warm bl ooded
wa@niosmbrs46such as man, in need of such treat mreneCTEBRIV5/000303

conprises adm nistering to said animal an effective

amount of a conpound of formyla (1) or a

phar maceutically acceptable“Salt or in vivo

hydrol ysahl e ester thereof as defined herein before.

Par tHEPRR § Rriher PRt thripveation there s progidsd geappppgpd of formula
(1) B &YRBA htte 8P h piarhRERuicAly REQHBESSIAR if M OHERolytdb® e3ter thereof

phase by inhibition of COK2 15 and CDK4, especially
for @gydn previsating hsiirdess apiging Ateinbthe freatment afmalignand conditiony with

b feature of this aspect of the invention

pm?ﬂg%gggéa%$%£ided a nethod of treating cancers (solid

t unBransplasrod phatteaanicalapentf fob tregingl milipnaiticerditiowd that are known

di fferentiatiyve disorders, orjasis,. rheumatoid )
1o GpRAITIPS oS GU S At aleh A PGS B S5 ARREpR bR
antfhiabalifes BRMYs RM M eRte, RENRHRHS, ggth&_@dbﬁﬁ:%h& tP@tabine; vinca

arterial restenosis, autoinmune 20 di seases,” acute and

alkelgids andanajguansveh povincridine vinbslstise gindaging vifozglbine; taxanes such
: . ; ol Liferati . .

o BRI LRt 8L B O foprcan
cytbtop@tanélmbdtiestsicthas doanymbicée dawndribidis tneitdxagtrdne, dindmycin-D and

.ani mal an effective amount of .a.conmpound of fornula
mitgihycifhy anlf Ofes Sch 2 o poside {pd BEii abl  sal t or i n vivo

hy dmQin¥HhebisBed OF B ik RAHEN theddnPehid EidoMAI LN, R @fpRhidhaceutically

25 Particularly there is provided a nethod of treating
acceptalle salt or 74 vivahiritolselle esteriherent, maybearmigisteasd injapsopiatien with

. Cche adrini Ci
o o o HER of R AR el PRl R AL chfod of formule
(@) trow e kdm{inlistered byasystearicracentsystahicynaos dattolagly slad dompound of

in i vo_hydrol ysab ester thereof as defined. herein .
fortbia s Y EAGUR S Y B P Sie GG Bt AP ALY FBipedistation.

Pr OUktrEO i afrb¥ditiol Riatues o 1B fnf6dtionNthere3PproRIdeH RInRAREGS

ani mal , such as man, in need of such trea?rr_e.nt whi ch
pregerting ihgis dosa dwiing seadingmi dor ang o Eore radignant capdidetsewith ve

. of 1.0f [ ylia, [ . .

pi R e np el AP U Sond Bl b By Ayhich comprise
adthip@hteping s@ddlidardsibban dffeetiecdmannt ofef dongpduiesBormide (D)@ .a

WO 2005/.075461 . PCT/ GB2005/ 000303, . -37 IL.n a_further
Phaé@ﬁ%wgcad& CRHRIOURBHOT Shvit HRrdEoly @bls 51T thetrok

pharm R ibaAfe 48RO HetihRRtionMtcfdls PRI ddSafRetRod NTR&KAENg hair

of the formula (1), or a pharmaceutically acceptable ]
losg dyringgreainpent {or\pge RY/aPEs ry@gmug cerdiggnswidy phgrmacgytical agents, in a

Wa%ﬁ-fbidaﬁgd ﬁ?ﬁlgl'a Flrc?_%g %%gb{%vgﬁg}?gﬁﬁﬁisggeé@ﬂnm&in % said ?nimal an

armaceut | nt or carrier or use
effeative oyt ofl &l codmpoundfof foramlal (T)c yrcd ghanmadehiidlllyacyeptable salt or in

_(anti-cell-proliferation) effect in.a warm bl ooded . .
vivg P ore S s dnea o il ineti, Aeens ) B AP p g mStation with an
effedive Binb@i oTEkﬁ&ﬁhdr&aéHu%&lﬁg&lt.a phar maceuti cal

conposition i ch conprises a conpound of the fornula

(1) Aceprding phnfuhecaspect af thy inyentequ theye és prayideds phasmacguijenl

co@%&ft%ﬁ&a&k o ﬁ%&&{tlﬁ% ggﬁ gl aris%’f‘g Agh ek RGE ioflmQI“;I‘énciﬁf"‘conditions

assocl ati o
with pharmaceutical agents which comprises a compound of formula (I), or a

pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, and said

pharmaceutical agent, in association with a pharmaceutically acceptable diluent or carrier.
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pharmaceutical | y-acceptabl e diluent or carrier for use

in the treatnent of cancers (solid 10 tunours and
wo ewkazrvsas), fibroproliferative and differ entPG[l’/'GBEOOS/OOO303

di sorders, psoriasis, rheumatoid arthritis, Kaposi'

sar conm, haemangl oma, acute and chronic nephropathl es

at heronm, atherosclerosis, “aterial restenosis,

aut oi nmune di seases, acute and chronic infl armati on,

bonéceprdia tresfurther aopast of thelprsens nyentiantthere ds prayideda kig|

Life n

co ﬁor% ﬂrgf (!0%& 0 e(r)f fggr?ula o(%p q}?gggaﬁglgﬁ:taﬂ Cf:]'f!?gl?lg sflioﬁﬁ%a
hydrolysabitedbten thehef,rand aqnhammlcemmmmgsmttfbﬂreatin@ maligrentumidiems that
. .a conpound of the fornula (1), or a pharmaceutically
ISkQBWEE%)ﬁab‘P%hgﬁllf ‘or in vivo hydrol ysable ester

t hepgQrding@fo ARktheradpdte beths pREIR I chilborAh&e &d prbiiasd Yt h

a pharmaceuti cal | y-accept agl e diluent or carrier for
CompE#INg, the treatnment of cancer in a warm bl ooded
a) Elﬁéry\l/‘lg%‘l:ufl% ﬁﬁt& fi emnor fp J‘ngb Quttcldfl}%]g&% %Elgtgalﬁf: %rlqk vm%ydrolysable
este;rdhqmrsﬁimacﬁrstumudohagcdmnn ses a corrpound of the formul a

har uticall ce or in Vivo .
b) ¢ ohrriruBi ARt S Feb et S SO R ah RbhusPi pt iR loss in
aséoenaaﬁﬁlogd,@gé f())ﬂnv\éﬂ'dh a pharmaceutically- accept abl e
diluent or carrier for use int roducti on of a CDK
¢) qomteinsy mepys foppanéaining paid, figeh ppd @P@@d@@a@ﬁpm such as
man \Yj i
oy MRRPURE R ERER BaRf ot EQRERIREL o R SUELISR Sompond
of the forwiula @) osa plarmsceGhedlyi ancdntma &ah omiyvmd lsxdrddgsabbea‘st@t thereof,
r.om t oxicit

in iR 1 e TR R B et g BRE Lo PR PR B

malEEA§At Sdndftionk With pRarseatiicilragaitessi on into the cel |l
cycle in normal cells which could limt the toxicity

Qgeqrding i Rirtheraspich phile SRS AveptRberedhpreridgd cq)rﬁblna‘uon
trea%n@ﬂﬂ%ﬁhe g‘?evgﬁudﬁ" dJf ‘H ss Mﬁlﬂg‘%@ Gdrh x?ﬁﬁtrgﬁéﬁ *%n eﬂ%&’twe amount

he preéevention o alr l'oss hornal Iy associ at ed
of a/\mmpctuhésétha@mm (Dfoea phmcauncsdlyfachplt@ile abpe ot vied
i,aventi.on there vi de nd..of for
hy Qo4 B e B Sl S BTN Lot Beuentor
carfiad, tmmrthd fimvitateotly SHq@bitRAbE @paste@imiti@raieh of dmdffddti®e @fount of
a cell protective agent. WD 2005/ 075461
a PW@Q’G@‘%B‘UG@UWW@S ofmaligneat condigions togrvHarblaedsd apimal, such
as Qfpthe invention there is provided a conpound of
formula (1) as defined above or a pharnmaceutically
accépsiatsdabeel the sire ofithy dase régpited for diattherapsitie or prophyadtic
f.0 air.loss .arisi ng
e Pt O il T e iR et S AR A i dempdig on the

hoRA@eMES, thdromeaTal@hidatiPh AdHRE SiveH§If tIRIENSS béiAg treated. A unit
treating malignant conditions that are known to cause

doge4n fhe rgage, fos exavaple.dt 100 mg/kagrefgihlyd -3 mekgds envisagehi de
andrqy @b‘i@iﬂﬂﬁﬂ&@%ﬁﬁty defined hereinbefore may be applied as a sole therapy or

may involve, in addition to a compound of the invention, one or more other substances and/or

treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate administration of the individual components of the treatment. In the field of
medical oncology it is normal practice to use a combination of different forms of treatment to
treat each patient with cancer. In medical oncology the other component(s) of such conjoint

treatment in addition to the cell cycle inhibitory treatment defined hereinbefore may be:
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anti netabolites such as nethotrexate, 5-fluorouracil,

genti tabi ne and cytarabine; vinca alkaloids and
w@pabogyes such as vincristine, vinbal stine, vP@IEBR018/000303

vi nor el bi ne; taxanes such as paclitaxel and

docet axel ; topoisonerase | iphibitors such as

i rintotecan and topotecan 10 cyt ot oxi c antibiotics

such s doxoru daupor ubicin, mtoxantr
SUrgery; TRGRTAETARY BF %&fﬁpéjn%&hﬁhefa%e%%@?% cQvgE r%?smam categories
of tREBPQSic dgerNd treti noi n. In another aspect of the

i nvention, the conpound of fornmula (I), or a
@) ph a@th@rc,c@u eydainhipitorcasen's dist wodaby the sarmondifferent mechanisms from
tho?é’&i E&gingefg ter thereof, may be adm nistered in

ssoc PG Wi a one or nore of the above
(i) phacynesteictagerasd suah @ndmtioedtroged (Forl exapls tamdxifen wamﬁ‘emd

AT IR T N T N g—
inh{tHoF8E ckAnhplBYnd¥BYzAE BtRI-STESF R5hoRY eiiéi&{bsﬁﬂ@ SffipfogdRBEkhs,
for exanple topi cal administration. Therefore in an

antiggdriogensrsr exaseple flatapide; pidutpmidenhirabwamidsesypraterops anptat dLHRH
ago?us't]éeatnta%gt 2f)ni?{5 @éle 55% C%)@!axr 11!1 Qcc'e%atéj %&%e}iriﬁﬁﬁi%p {)f tfeQ[F)sterone
one nan

or o i ONS Wi pharmaceuti ca
Socalggzﬂhﬁedumsa(m;ambled‘ﬁﬂadnm); amilinvasiobhgass (fangxamipiech

me lp]érg%q?rgtge Qﬁ&i} i(lf]re] Ingsittrlg{ﬁl:srtggqﬂtﬁign@ ftgré Sﬁ{g‘p ln'(lq%n lasgyinogen activator

recélﬂéir AR gh&ﬁhh%lt@& &€ Rlodh Pacﬁﬁ leincB6n éﬁch lgi/diivth factors include for
ydrol ysabl e ester théreof. In an additional feature

examplq plateloh dertveil growth fastas and henatoey igeamowthfeat¢raiclofhibitors include
groﬁhalf ?a%n T ﬁ{]]t %' rg(roxlvfﬁsfﬁctgrurrﬁéeg)gor aﬁﬁl%td t& aqs&a éfgn%? Sl%fulbﬁ&gseand

con
serimitliiﬁ:dnimabiﬁﬂ;ea:ﬂulbiairs) sidch as rmn V\:hl ch corrpri ses
dm nj stering,to sai effe tiv nt of,
Gy cm&iﬁﬁa%‘fe/@&wﬁmlaéﬂ% Esugs end conthinaippt Biept af yopd in medical

ondSPhRA L § arthdiatlitel (or YIS AR BeBSt&htel her eof
i nsinmul t aneous, Sequentl al or separ ate adm ni Sf rati on

ﬂuWOPlermdmeeilk@i-ﬂumu@nﬁmwmgﬁn@@ieuoq@mﬁbgm ¢¥desine arabinoside);
antﬁﬂrggl&r aln%ﬁ“)% S(:fcg‘%é&gpl% ﬁfltﬂfacga{%@?ﬁ) ec?og(oglblctm | nv%ffc gplrublcm

arma
andiiglerubiting mmtmr@ daanrroniwﬁis nﬁiﬂhrmymm) f p’la‘tﬁ‘luﬁi’lﬁ:ritvﬁ@i&& (entxample
nant ar maceut i cal ﬁlqents

msraiﬁiugﬁla%galaiui>s@§9§' Ita%f?ﬁggiﬁ r@r sm ¢ gen(m)lstarérmglp

cthfﬁﬁfbﬁ@i@ - Sk 1pih] %c%ﬁ@s%hﬁﬁid@ 1?&?2&1@6 nitfos¥r¥®, thiotepa); antimitotic
hydr ol ysabl e est’er t her eof sai'd pharnaceuti cal

ageatpe(ifar expmpla yinge iaﬁmiouis like tvmcastplhiamdrte@eisis likeitaikgl, taxotere);

oSR5SR AR TS s g

amsxefcnhdneonntmﬁ)n Actortiagto thiy dspeet of ﬁhs invemtiindiete & Ikb'trlded a

SRAPHER BP0 Bt FYIPE0E AR ETELA! oy (D g defned hreinbefor

andiéﬂjddaiﬁ(ﬁﬁt&nﬁ-tﬁﬁbﬁf subfific8 @b deffied hareRIBalo B Hl'é'cﬁﬁjbmaggeﬁﬁlent of
for treating malignant conditions that is known t

cangglyse hair loss. 5 According to a further aspect of

th Pl faRBR%o {hgle%gé fnqgerg&%ﬁg n{eaicﬁlrePtYlie g&gp&‘mﬁé 5¢ formula ) and

their pharmaceutically acceptable salts are also useful as pharmacological tools in the

development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits,

monkeys, rats and mice, as part of the search for new therapeutic agents.
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conprising: a) a conpound of forrmula (1), or a
phar maceutically acceptable salt or in vivo
whyasorsssabl e ester thereof, in a first unit POFGH2005/000303
form b) a pharmaceutical agent for treating nmalignant
conditions that is known to cause hair loss; in 10 a
second unit dosage form andlc) cont ai ner neans for
containing said first and second dosage formns.
Ac clorthi shyve othamhaneweﬁ@ad comapasitionfrocass; apethash uselrad enedigament
mail i Vturg?gat&rhf t19e gn?l ?C;f?rrgd eq?l%odlmeent; & tﬁytcﬁnﬁollﬁlds SHthe
har mace accept
mvétytdmcdegtsﬁbd Heremtalsb appler eof in the manuf act ure of a
ned canent for the preventlon of hair |oss during
ment of 15 malignant conditions with
pharReiafHkios Hill AGR BE HlustE@b¥iHaGoll Rvifg hd KiiRing AKABPIES in
of the present invention there is provided a
whichrigilosastated othepsiae:ment for the prevention of hair |oss
6)) fé?{ﬁgfa'g%ésrhge %S @%ﬁﬁ%igﬁlﬁl& égepagpﬁga \t&/&%tchffl%d J0PH %om or
amplbmrtnmperawrec; thlat 1y, aiactﬁppa:tthﬁ iB ﬂietramge of A 825U

..hydr ol bl e est.er.ther optional |l y .t pget he
) YT PP E P G DU ko FAsa s W G g ioggton bt Solvent
wadtdried O\E uSing M@?Q@w@ratmﬁw@mu@dea@&sm@ P808L4D00 Pascals;

adm nistration of an effective anount of

4. 5pi0marith 2 bath egpstatyre of vp 06t of nal i gnant
DR . ey MRS s 5 5 i
(TitGyewaspenicd oubon plicgelplates;i ¢ treat nent of a particul ar

.cell-proliferati i sease e sarily.be.varied
B sl o Pasbioft 8 o P ER 28 rghtictin & arSfiven for
ﬂh@@mkmkﬁhration and the severity of the illness being
ated. A unit dose in the range, for examle, 1-100

v) rf’é‘ﬁklﬁ"d‘k?FSelPérsétbﬂf%Pt"IY BIPLORPUCIFaT Bagieli Sosgramoe GPMRYppectra and/or
mabdWpEREA Q4ty; activity defined hereinbefore may be

applied as a sole therapy or nay involve, in addition
(vi} pields ewrgieufor ifisttatien puly end agmot wsessauily tiagse Whidhesan be obtained
by bst.ances

>ge%t grocg%s c%\gfgl/aprgentv%gg ! %E oPntF] éleresr%epl{e%op }ng%enrﬂatgnaﬁ %&a??eac‘]"ured

aneous,

(vij&vhen gﬁ}&ﬂ,&ﬂMR&iaadﬁ”imﬂhS fforai delﬁlta)flalﬁd%Efoﬂ 130} bit/dhdgtﬁistlc protons, given
conponents of the treatnent, q the fjeld of dic&L$
1 Q f

in RS HEORLon (Ppe) Flativg o [siramethylsiiang (TMS) as %Wfﬁ"ﬁts%
det%lﬁ&f £3bo f\mi@slr%peh{e%%trﬁ%ethﬁ su @ﬁﬁe ﬁﬁﬁbOQﬁs h&€dvent unless

cancer. I n medi cal oncol ogy
othcmpmmémt(eé) E)Nl\/ﬁlushlsoocqoodthm Dﬂ\&%}ﬁnmuiessmﬂwa‘dde slated;

0.t he eII e i nhi bi.tor nt def
oo el s iy S gl i oiptink ki Riag P b0 Ereattssos
(ixy ventifagies dre ghafivdlemapylusic (¢VRERRHY aﬁ@py Suc h
chenot herapy may _ cover three namin categories

()opass sfsstR Weredye ith ap electgemenergyent|70 &iﬁetr@l Yoikiin rltecfhemlcal
1on?%§ﬁ]ﬁ &b Hidbie WQAKa Biedt B&HRAEDrWe; Hhdrl GlafRled TREDAMIN R effected

by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)";

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon

and/or sulphur atom have not been resolved;
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t hose defined hereinbefore; 5 (ii) cytostatic agents
such as antioestrogens (for exanple
wao aem7¥4en, t orem fene, ral oxi fene, drol oxi f enkCT/GB2005/000303
i odoxyfene), progestogens (for exanple nmegestro
acetate), aromatase inhibijprs (for exanple
anastrozole, |etrazole, vorazole, exenestane),

..antiprogestogens, . gntiandrogens (for exanple .
(iR Pt GRS DBRG Bt t RS Pyperevious
exarBp18 HR SlountsiskH ard AR Sifol@rei8 Bid a8t Sloshdst @kedein Aliairevious

goserelin acetate, luprolide), inhibitors of
exapplet ost erone 10 5a- di hydroreduct ase (for exanple

{ N | o= | ' gents (for exanple
@”@%e??@%%?%?@?ﬁggghfﬁ%%%%%%?%ﬁlike mar i mast at and

I NAIHE t ors of ur oktralasleofpmlansm nogen acti vat or

re or function nd i.nhi bitors of growh factor

fu on, (such 6@? f@%@%B?gm#ﬁclude for exanple

pl asMkpiviAleri ved ginRMylfofnamhias diaithyiepat,ocyt e grow h

factor such inhibitors include growth factor

antBtBadi es, gr owt pihylsetate; recept or anti bodi es,

tynesh@3e ki nase iphjrhi ttors and 15 serine/threoni ne

kiﬁgégﬁinhibitorsﬁgﬂ%%%’(iii)

antBtPHol i f er at i ve¢thmol;neopl astic drugs and

cortbinati ons ther ..as_Uus i n_.medi cal oncol ogy,
sugﬁbg ant i net ab 1‘P@§P¥P8§ﬂg%§ﬁ%?e antifol ates 1ike
metfQtuexat e, | ogqr-appendviuiizoes-yl)i kb3 3-tbtrametbyln@aiuin
puri ne and adenosji ne_anal ogyes, cytosine arabi noside);
antitunour antibﬂ&??@éﬂﬂﬁﬁﬁﬁ@%énple ant hracycl i nes

Iih@ogpxorubicin,1q®ggﬁ Kb&triafd rubicin 20 and

idarubicin, mtonmycrn-C dactinonycin, nmthranycin); .
pl &DAGM der i vat i Yethyl-BdB-denethyrminopioppl)earbasli-imide hydrochloride
carboplatin); alkylatij agents (for exanple nitrogen
nu§$§$d, nel phal a ?%y%%@%Tanbucil, busul phan,
cycrmphospham de, triffuebésticdeid; ni t r osour eas, thiotepa);

antimtotic agents ffor exanpl e vinca al kal oids like
vi eeMstine and t AieBloaangthang; 3y o) | taxotere);

topjgﬂﬁ rase i nhighjdhsiddoRldgeexanpl e
epi po ggﬁyllotoxins I?ie é{bpgside and teni poside, 25
xvif) vedeor dnleolute §§5€-2 calunn invefareditp,ghis sepn an ‘Aerpexshange” exteaction

' tign there. | i ded. ' t
car e R S e R A o AR e
benE@{eglhl p@ﬁ«gaﬁd baed Ebﬁ?lg&dddf)ﬂ é)mhﬁige aobbnt] wsed accosdjingtoahe;fe

as_deri ne er el nper ore rt conj ol n reat ment .
magifpetsers Ins{rustipnsqPEineddronh ismaiops} %ﬂe%&s%@a‘?%‘%’és Em_f“?ed»
Dyﬁ%’ Blsifess PAE HQBRAURAS GeImdrgidNeika g 7akd 30 their

rnaceutlcdlly acceptabl e salts "are al so useful as )
xvihwhera oo [sedite anine golugniinreféreed tejalyis npniedi “ighexchange” extraction

carf B Ete RO S i PRt R Y b Bt R, i ¢ HERHS amino
sila@ie kbvatately doaddd tv bisilich partielb sl aerordmgitortdlesnswfaotuzes instructions
NCEA S TR S e
LﬁgQQQﬁQ%QéQﬁQQﬁ@QG§ngS/000303 -41 In the above ot her

P

har maceuti cal conposition, process, nethod, use and
xixjrplieearE@emelut column is referred to, this means an extraction cartridge for removal of

water, i.e. a polypropylene tube containing diatomaceous earth used according to the

manufacturers instructions obtained from Varian, Harbor City, California, USA; and
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manuf acture features, the alternative and preferred
enbodi nents of the conpounds of the invention
waele®snidded herein al so apply. Exanples 5 The P@WweBR(06/00303
will now be illustrated by the following non limting
exanples in which, unless stated otherw se: (i)
tenperatures are given in d'e%frees Celsius (O);
op erahﬁl s were carried out at roomor, anbient
XX} Whge Véas PergEmgdoon aRhegomeney s p iy this rofersfiea Phengmenex 150 x
2138322 6ma (0 lcrOf Q@@b&uﬁﬁﬁluﬁhg Qe et &1 FhioRds @%’Ze o TFA wafer -
anhydrous nmagnesi um sul pha evaporation o vent
acetQnitidsoven i Phind ab2ft mlsing t@qvotam"y evapor at or under

xxfg E%U{bﬁgroea_g(ﬁ§§§r§rrlé gaggona eorg%r? o(5 ﬁgg*a&%ﬁe&%e%ﬁfﬂbmme

resimeautis the lcagsdeity B0dvieli @giilaﬂbt)ts pét gsarié bﬁﬁs@%lvalldblld florh &Y €dnaut
mat o s carried out, on silica
Teic%zféges %?W)FH%H fé%e?%% diamergen YaitekKingdom, %%Zg&feéé

followed by TLC and reaction tines are given for 15
illustration only; (v) final products had satisfactory
Exampledh, nucl ear magnetic resonance (NVR) spectra and/ or

2- (RS MADOHerBn- A3H it 14 (1Y Sr 813N RtV 1mﬁ%% oL-5-ylpyrimidine

ITTustra onm onry <4amna dre 1ot necessar 1

c anzmminwa(lnmpropyyzdnethgam-lnmﬂm95§zl)¢¢meidnmmmmod 39 of WO

o3 ERRE 2t Sty 1 prie rrsnboror s (0 ea o7
319188, Mn@holy) @lid@b M&bﬁ@&ei&fon@ﬁﬁﬁﬂa(ﬂhﬁ@? %g? Zﬁfo?%? DX di-tert-

given_ in parts per lion (ppm rélative

buty lphpsphinopipheny g %ws}%h@demdnum tentﬁatoxgﬁeéh%ﬁama, 1.4 mmol) in

505 0 5 A B NS P .

reaptm:h watledted ti8der RivFgers atel 580 overaightiecdore rvAPVETind Gidétlrehised

preShAZE 3535 88 il SR G S S 2Bl e

gulﬁl Giromatogephy 61@5111@@6g33 REthQMMEH: D(l‘M\(QbSI 0599 g4RB tHeMtité kcompound
ectra were run with ‘an el ectron

as %}ﬁ%{gswo%}fl (-’/’éng] ]ée/t)r Rid i9s(d4 QH)E ﬁé7 €héH).ce92 (s, 3H), 3.17 (m, 4H),
3. 25%‘ iy '536 (ée 1&%@8 t§|2 gkgzg% 94! 119 P38 g{ﬁg{iecfgf%ihzli), 8.32

ere Indica i‘oni’z
(d, |lﬁffb,69018 (J=5 ) mﬁ’zﬁﬁ6 at om bonbar dnent ( FAB) or
el ectrospray (ESP); values for nlz are given;
generally, only ions which indicate the parent nass
Exampler2epor t ed; and unl ess 30 otherw se stated, the mass
ion quot ed |s (M—|)+,' unI ess st at ed ot hervvl se

chl%’b@ﬁ?ﬁdﬁﬁmd/ or suI phur at om have not been r esol ved VO
2005/ 075461 PCT/ GB2005/ 000303 -42
The title compound was prepared according to the procedure of Example 1 using 2-

amino-5-chloro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidine (Method 5) heating for
30 hours at 100°C. Chromatography on silica gel with MeOH:DCM (2:98 to 6:94). NMR 1.36
(d, 6H), 2.46 (s, 3H), 2.80 (s, 3H), 3.16 (m, 4H), 3.23 (m, 4H), 4.79 (septuplet, 1H), 6.91 (d,
2H), 7.22 (s, 1H), 7.49 (d, 2H), 8.51 (d, 1H), 9.49 (s, 1H); m/z 490.
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15

(xi1) where a synthesis is described as being
anal ogous to that described in a previous exanple the
warmantgeused are the mllinolar ratio equival BOI/6&B2@®5/000303
those used in the previous exanple; (xvi) the
foll om ng abbrevi ati ons have, been used: 5 THE
tetrahydrofuran; DWW NN-mlﬂﬁhylfornan1de DVFDIVA
di met hyl f ormam de di net hyl acetal; EtQAc et hyl
Exampled o: MeOH nethanol ; 10 Et OH et hanol ; DI PEA
2- [M-(NM’@'S{II% REORYI %I)Min?d’["éln(q acv%gﬁ{yl 2-methv1— 1H—111}1dgrzol 5—¥1 tg%imidine

-azabenzotriazol -1-yl)-1,T1T-3, 3-Tetranet

0-(7
hex2(3-Dimetblemireprap:2- em-@wl)il'mbhb@w-ﬁenqtbylnmdzznﬂe(Mﬂhod 37 of

w8, 24 il B O AP SR T e

guatnlldlﬁé @Mb@d:P,BI% nagl. Birnmom&dmatliﬂx@étﬂmiﬂ (&md), waRtdrreddBeated
haoxi de.. 20 xvii) where an |solute SCX-2

R R e STRRN L R NI A=

resﬁﬁﬁé bﬁ@ﬁé(ﬂﬁf c}@&ﬁétbgéﬂgz Jn%'ihcﬁ%%%ﬁﬁ MIOERDHCRAE:$7 1o 8: 92) After
onpounds, i.e. a polypropylene tube containing a

GV%’QWE% é@dﬂlﬂfﬁlﬁéfﬂﬁlbwﬁlt ptherp the digle gvmmtgldow ioblained ehapgllow solid. (227
SRy, SE5OTA I 8 11, SIS 0,215 o

Il nNstructions o
AHY 8¢H5r(0d, 8H),e%5 Lquinte,dLIT), ©9F {d, YH), m We2I5), PA0Ks, 1 msbd, 2H),

53 D SR VAP & 1of brrad Lo, this means an

"ion exchange" extraction cartridge for adsorption of

aci di c conpounds, i.e. a polypropyl ene tube contai ning
Examples A7 si | ane coval ently bonded to a silica particle

ot L ERBH B Ok Bl RO AL Bk prde BB PRI 5 using the
apropriateithiddpief and N-B4-H4- (methylﬁﬁpﬂ(mybﬁfp]geﬂd—, -yl]‘lﬂhéml/l} guanidine
, CEF82 7RJ; 30 re emel ut
N?B?%&?@I‘}-@QW&@PW%IW DR e R RO (Method 2),
cartridge for renoval of water, i.e. a pol opyl ene

t ube contai ning di atomaceous earth USﬁdAa?g’ ding to
the manufacturers instructions obt ai hed om Vari an,
Har bor CGity, Calufornl , Q5075461

PCT/ GB2005/ ooosd}g

/
R‘<\
Ex | R' R’ R’ NMR m/z | SM
41 [ Me Cyclopropyl [ MeSO,- | 0.09 (m, 2H), 0.28 (m, 2H), | 468 | Meth 41
-methyl 1.00 (m, 1H), 2.39 (s, 3H), in WO
2.92 (s, 3H), 3.18 (m, 4H), 03/07643
3.24 (m, 4H), 4.49 (d, 2H), 5

6.94 (d, 2H), 7.02 (d, 15D,
7.47 (d, 2H), 7.58 (s, 1H),
8.30 (d, 1H), 9.15 (s, 1H)




-43 xx) where HPLC was perfornmed on a Phenonenex

colum this refers to a Phenonenex 150 X

21.2 mm Luna

waosiozen C18 col unmm using a gradi ent of 5 toP@BEGBR005/000303

0. 2% TFA
m nute fl

wat er -
ow rate;

acetonitrile over
XXi) macr

carbonate resin refers to,

C

r honat e

B resin

vuth ih

I
2forous pol ystyrene
y 5g‘onaut Technol ogi e

e capacity 3.0 Mble

s MP

Orins at 20 m /

Exg qm val ent RS

_per gr

diof re

sSNMRiwvai | abl e from Aj

aocod MM _d Ol Ay A

gona

IIn' +

LS M

2
5 Piﬁgdom
4- (4- Mes
tthyl - 1H- i

4
ildi ne (M
319ng, 1y
tiri s(dibsg
anol 9 ,
nmol %9 ang
anhvdr ous

e

rnrivul Uy l

- Am no- 4-

1- br ono-4-

4-

82 8AU.
yl pi per azi
m dazol - 5-
(1-isoprg
't hod 39 of
(4-mesyl g
mol ),
nzyl i deneg
(di-tert-
sodiumt q
1. 4-dioxd

%§F&re
n-1- yI)
yl) pyrl
py! -

WO 03
i perazi

cet one)
butyl p
rt-buto
ne (1.0On)

ETE&; 3111‘3', Tzr(ﬁ‘gﬁ')’gu

d7.03 I(dl, 1H), 7.47 (d, 2H),
' ' Q 3ny,
6B ) B
xg @Ip(S( j.ﬁﬁ mg, 1.4 nmp

was evacuated and

ami tc{‘@ﬁ}‘h‘.dll('si {PPr opy! -

Siptean )

> (6mg, 2

456

yl') py
6274

D

€

Meth 55
21 BBWO
r 0307643

p

n

6°1&Hi |l ed
heat ed un

gvapor at i
tfrituratg
rne- evapof
gel with
¢ompound
d, 6H)

3.26 (m
6.94 (d,
d, 1H)

WilEh nitra
der nitrog
ng under r
bd with Et(
ated to gi
MeOH: DCM (
as a yel

2.47 (s, 3
4H), 5.70
1H), 7.39
9.18 (s. 1

[

.H)’

§éeSQ3

en at 9
educed

DAC (20
ve a ¢
2:98 to
ow sol i
2.9p
(septup
(s, 111
H: rn/

 |.286)3THE0 (& 6HBact i

LTI AT

pre

3.17 (m,:r 4513; imzm &g,d4H), |
LI [
REASEAL I L
dzH)( 3@4@ mg% 40 gNR

),, 7 fPl)(d 28D o%37

1%%84§E§qﬁ%211) 8.

1

v

4
21
B

870 w
e wa
si |
1.39
H) ,

1),
2 2

bileth 9
S

ca

D

74 2 MeDCH,- )
et hyl -
¢onpound

am no- 5- ¢
) pyrim g
Chr omat og
1 94).
3. 16 (m
.91 (d,
1H), 9. 4¢

I
(
4

H{i m dazol -

Exanmpl e 1

NVR 1. 36

BPy| pi per 3

was prepar
usi ng 2-
hl or o- 4- (]
li ne (Met hg
jr aphy on 9
(0
3.23
2H), 7. 272
) (s, 1H);

4H) ,

-yl) ¢
ed accor

-isopro
d 5) he
ilicag
, 6H),
(m 411
(s, 1H
m z 490}

a4t (d, 6H), 202, 3Eppr

ENERIR Y

elul
327 3H 453 s, 2H
& ) (1H-Rw1m

o
%/ ﬁ%@eptuplet $H) U (&, §

Akl A3 P L

($
{H}749 (di szem&:m eié, B
110 AD(S A

hz ol
ht 10

pgeé -
e ti

e of

8to
, 3H

H),
(d,

PMigth 50

tle
of WO

03/07643

_5_y
€.

B GB201
221 4- (4-)
{met hyl - |

85

%%, 000303
/esyl pi per 3
H i m dazo

"MESO, X
zin-1-y

-5-yl)p

|
/075461
Yan s

IR
V. Vih(sdxtnplet 2H) 2,68 1 (t
2H), 2.92 (s, 3H), 3.16 (m,
4H), 3.27 (m, 4H), 4.51 (q,
2H), 6.93 (d, 2H), 7.02 (d,
1H), 7.48 (d, 2H), 7.62 (s,
1H), 8.29 (d, 1H), 9.12 (s,
1H)

O

470

but y] -

h%?h13




5- (3- D nmet hyl am nopr op-2-en-1-oyl)-1-cycl obutyl

yl i m dazol e (Met hod 37 of
wornws)73a6d

N-{4-[ 4- (et hyl sul phonyl ) pi perazi n-1-yl ] phenyl} 5

WD 03/ 076435; 233

ng 1

-2-meth

PCT/GB2005/000303

guani di ne (Method 1; 390 rTg4é._3mmI) in
2- met hoxyet hanol (8 m) was Stirred and heated for 18
nlll’Laf 11ﬂ(‘ Tho ] S VET- V-V LW nnl
Ex JRder r eiBCed preS>Bre and NM& resi due purrfl e‘&/”oy SM
9% L B Uumujpgr”ye\‘;;pnragﬁén an]cﬂfr?p %Sﬁ%\nth %A'tza Meth 16
he titl ¢ conpound|was obt|a.91e@, 31%), 3.1y éh) 41, sof i d. ofWO
227 ng|48.5%. NVR 1.60 - 1 714@32 25% 2| 36 (rHE
0512
1H), 2.49 (s, 3H),|2.91 (3,3 fg%(% b ap), 3.8
m 4H), [5.51 (quiptet, 1I-I) 941y ,02 a-l)lHG 97 (d,
69 45 )
PH), 7.30 (s, 1H),|7.54 (d, (d, ‘1H)| 9.23
s, 1H); |m z 468. Exanpl es 744 ﬁﬂfﬁbﬁ@l(%dﬁ)ng
Conmpound$ were prepared by §f§€dpﬁl‘—?f9q'§ ?1‘Pf) Expnmpl € 3
ising the 15 appropriate (a (g
10 \Me4i I[\/gt l ﬁrghgg/l sul :I_Mlat[sgjz)(gl(pm(alzfﬁ},llﬁyl(iegm@mi,l L 410 Meth 29
ne 10 or - (4- ace [ -
’ \Iqu)ngilg) I]N %uaniRdi_lneriE)c(ai@é&&%ﬁ;ﬁ;&fgm i)l Ngfwo
1 1 4 3/07643
Oycl opropyl MeSO2- | 0. 09 (ny QH) E%m 5 468
;/Etgg ?1 -Srgbethgl é' (()o (mmlﬁ)éﬂ%b%léﬁ%ﬂﬁ;( h Xi)\o 6
s, , 3.18|(m 4 m | 4H),
4.49 (d, |2H), 5 6.94 (d, 2 }nggg‘fl?@ ‘lg—f)d(d 47 ({d,
PH), 7.58 (s, 111)) 8.30 {(2]), 158 (s, 9H1582(9s(d, VO
2005/ 075461 PCT/ GB2005/ 000 8%3%[1?% Eﬁé NVR M z
M5 2 B Et McSO24 1.11 (|t 4 (t 3 , 456
11 Ve 55 14pf1 (4, £Mec(03- Plod &3 H140 6 31?4(th119
AR, 3023 (h an, TR 7 A ASE I% g& W, 5 Cd, |
2H), 4 202 (s 3H) 279 (q, 2H)
3.00 (t, 2H), 3.08 (t, 2H),
3.57 (m, 4H), 5.60
(septuplet, 1H), 6.91 (d, 2H),
6.94 (d, 1H), 7.41 (s, 1H),
7.48 (d, 2H), 8.31 (d, 1H),
9.18 (s, 1H)
12 | Pr Et MeC(0)- | 0.95 (t, 3H), 1.10 (t, 3H), 434 | Meth 13
1.70 (septuplet, 2H), 2.02 (s,
3H), 2.68 (t, 2H), 3.01 (¢,
2H), 3.08 (1, 2H), 3.59 (q,
4H), 4.51 (q, 2H), 6.92 (d,
2H), 7.02 (d, 1H), 7.44 (d,
2H), 7.62 (s, 1H), 8.29 (d,
1H), 9.11 (s, 1H)




7.03 (d, 1H), 7.47 (d, 211), 7.61 (s, 1H), 8.28 (d,
1H), 9.12 (s, 111) 6 3 Et i-Pr McSOR- 1.28 (t, 311),
wazes/otdel 6H), 470 Meth 9 2.79 (g, 2H), 2.91 PGT/GBR)05/000303
3.17 (m 4H), 3.24 (m 4H), 5.61 (septuplet, 1H),
6.93 (d, 2H), 6.94 (d, 1H), 7.40 (s, 1H), 7.49 (d,
2H), 8.32 (d, 1H), 9.18 (s47TH) 74 MeOCH2- i - Pr
/hQ('Y) 1 A? (d_611) 2 92 (s 3H) 436 Meth B 3.17
Ex rB 4H), [R24 (m 4@3, of VWB 27 (s, 3H), 4. 53/ts|SM
P OlAZ o4~ A i laW.| h_2L0N0
4 Uo/l \ S, J.II u, 11
13 ¢ 1\6% fpypobyiy,7 (@?‘%}1 33‘5 (e {Z‘Hy 127-50@ 883 g| Meth 37
| H, 9 21 (s, | 8 5 Pr| f), Me@@an@ﬁioﬁhs \3H) of WO
1. 12 (t, |3H), 470 Neth 13 | 1.772 (sext uplet, 2. 68
t, 2H), |2.92 (s, 3H), 3.1pmuH), &L%I(tQPDﬁ@?n 4H)d03/07643
4.51 (q, | 2H), 6.93 (d, 2H ,tzmogsé H}l@)s 7.48 (dis
). 7.62 (s, 1H) | 8.29 (K oy gdss 1400
2005/ 075461 PCT/ GB3005/ 000B3@8Bintet,A61)Es IR(d, RE),R3 | NVR i z
$M9 6 Mg Et McSCR- 1.12 (f i@ ﬁ; 3H)| 442
Veth 16 |2.91 (s, 3H, 3. 1Tx%2 73%((5\/161)3 ba (nm
4H), 4.50 (q, 2H), |02/ 2051P7.5B¢RQ4Hf,®.3424d) 1H). 0¢ (d,
i 7.48 (d, 2H), |7.60 (s| 1H),
. § B ( 9.24 (s, 1H)
14 | Bt Et MeC(O)- | 1.12 (t, 3H), 1.24 (t, 3H), 420 | Meth 55
2.03 (s, 3H), 2.71 (q, 2H), of WO
3.01 (t, 2H), 3.08 (t, 2H), 03/07643
3.57 (q, 4H), 4.49 (q, 2H), 4
6.92 (d, 2H), 7.01 (d, 1H),
7.45 (d, 2H), 7.61 (s, 1H),
8.29 (d, 1H), 9.10 (s, 1H)
15 | Me Et MeC(0)- | 1.11 (t, 3H), 2.03 (s, 3H), 406 | Meth 16
2.38 (s, 3H), 3.02 (t, 2H), of WO
3.08 (t, 2H), 3.57 (q, 4H), 02/20512
4.50 (q, 2H), 6.92 (d, 2H),
7.01 (d, 1H), 7.46 (d, 2H),
7.59 (s, 1H), 8.28 (d, 1H),
9.09 (s, 1H)
16 | MeOCH,- | i-Pr MeC(0)- | 1.42 (d, 6H), 2.03 (s, 3H), | 450 | Meth 50
? 3.01 (t, 2H), 3.08 (t, 2H), of WO
3.27 (s, 3H), 3.57 (q, 4H), 03/07643
4.53 (s, 2H), 5.52 (septuplet, 4
1H), 6.91 (d, 2H), 6.99 (d,
1H), 7.44 (s, 1H), 7.47 (4,
2H), 8.38 (d, 1H), 9.20 (s,
1H)
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8.29 (d, 1H), 9.13 (s, I H 10 Me i-Bu MS2- 0.60 (d,

6H), 1.69 (septuplet, 470 Meth 29 7 1H), 2.36 (s,
W@R05/025402 (s, of WO 3H), 3.16 (m 4H), 3.25 Per/GB2005/000303

03/07643 4H), 4.32 (d, 2H), 6 94 (d, 6 2H), 7.01 (d,

1H), 7.47 (d, 2H), 7.58 (s, .29 (d, 1H), 9.18

(s, 1H 11 Et i-Pr MeC(O) - 1482'8 (t 3H), 1.40 (d, 6H),

34 Meth Q 3 2 Q2 (g QI—I) 279 (ﬁ 71—]\ 3..00 (f

Ex; @‘, 3. 0§ Rt ‘Rl? 57 ([AMR), 5 5. 60 (septuanéz SM
17 &\)[éZH) \@1 ‘”” M@C’@\ %6%3 ’611%1*(5_92(% vé%ff( o) Meth 29
1°9.95 (t, |3H), 1 10((t, 3H) 114)%0&% i3Hi}32351(s70 of WO

septupl at, 2H), 202 (s, 01 (¢

I;) ’p g:)og (7t ’O;DZI(_%’ §H)5(9 (7q4;%hsb99 (’[42@%11 3((}73)1: 2|(_|) %_|)9203/07643
) ) . ) ) . S

.29 (d, | 1H), 9.11 (s, 1H V% (Sé/ 09 43 ?d 6

PCT/ GB20Q5/ 000303 |- 47 Ex RRHRB. 9R$d|\2117R, MQ(CEM 13 Me

ycl obutyl MeC(O)- |1.60 (skytet, 432
HAN ylH),C(Z.)OS (s 3I(—|)S ﬁg)egéwigi)&{)l?g%ﬁ(q (M 4H),
031 (1| 2H), 3.09 03/ 07oHm, 8t28(&,H)H6) %mes (q) 4H)

.58 5 (lquintet, 1H), 6.9B PH)
.32 (s,(gH), " “gl)

LU 0D =) -T1 002> D)

" This compound required further chromatography on neutral alumina (activity II) eluting
with EtOAc:DCM (1:1) then EtOAc:DCM (1:1) with 5%v/v MeOH. The title compound was
crystallised from MeOH. (120 mg 25.6%).

? Chromatography with MeOH:DCM (2:98 to 6:94). The title compound was crystallised
from acetonitrile. (149 mg 32.7%)

3 Chromatography with MeOH:DCM (3:97 to 5:95). (127 mg 27%).

* Chromatography with MeOH:DCM (3:97). (180 mg 37%).

> Chromatography with MeOH:DCM (2:98 to 6:94). (290 mg 34.5%).

6 Chromatography with MeOH:DCM (2:98 to 6:94). (340 mg 38.5%).

7 Chromatography with MeOH:DCM (2:98 to 6:94). (350 mg 41.7%).

8 5-(3-Dimethylaminoprop-2-en-1-oyl)-1-isopropyl-2-ethylimidazole (Method 9; 470 mg 2
mmol) and N-[4-(4-acetylpiperazin-1-yl)phenyl]guanidine bicarbonate salt (Method 2; 740
mg 2.3mmol) in 2-methoxyethanol (10 ml) was stirred and heated for 24 hours at 110°C. The
reaction mixture was evaporated under reduced pressure and the residue purified by
chromatography on silica gel with MeOH:DCM (2:98 to 6:94). After evaporation and
trituration with ether, the title compound was obtained as a yellow solid. (290 mg 33.4%).

? Chromatography with MeOH:DCM (3:97 to 8:92). (186 mg 20.7%).

1 Chromatography with MeOH:DCM (2:98 to 6:94). (372 mg 40%).

Example 18

2-14-(4-Acetylpiperazin-1-yDanilino]-4-(1-isopropyl-2-methyl-1H-imidazol-5-

(2E)-3-(Dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-en-1-one
(Method 24 of WO 03/076436; 140 mg 0.63 mmol) and N-[4-(4-acetylpiperazin-1-
yDphenyl]guanidine bicarbonate salt (Method 2; 240 mg 0.74 mmol) in 2-methoxyethanol (4
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7.57 (d, 2H), 8.34 (d, 1H, 9.24 (s, 1H 14 Et Et
MeC(O- 1.12 (t, 3H), 1.24 (t, 3H), 420 Meth 55 2.03
W@ 20058Hue1 2. 71 (q, 2H), of WO 3.01 (t, 2H), 3rPOBGBRQ05/000303
2H), 03/07643 3.57 (q, 4H), 4.49 (g, 2H), 4 6.92 (d,
2H), 7.01 (d, 1H, 7.45 (d, , 2H), 7.61 (s, 1H), 8.29
(d 1H) 9.10 (s, 1 H 15 W Et MC(O- 1.11 (t, 3H),
(s, 3H), 406 Meth 16 2.38 (s, 3H), 302&,.2H),
ml)o\yerg@ac‘gd @gde(rtmtrquﬂ undpr gqcr()wavmq.q}ldltlggs; #3F8Q°% foy 36 priguges. After

eva%lsi?anﬁ)_%m?d%é .(rézéiélc ( ’res]s_‘%) p&]rélgggérgghy (?ﬁ_iﬁCfé%W%ep}?Pg?/{ (2:98 to
6:9pgxve)he titled@nipdyund; kffter emeﬁﬁit(lm]'%ioﬁ ey yélﬁi;zv dddidh(85Gng 31 .5"?). NMR:
T IR FTRERE TN

6H9,16.410(d, 96.(89 4Bl (d,118,0.
(Seﬂtctj%t 21309, Sgsld(ssﬂ(m,6 1( H)d73sgsHlH)ﬁmd\(/%{)zo%(wgzmw(s

1Hpavz 485005/ 000303 -48 Ex RLR2 R3 NMR mlz SM 17 Me
i-Bu MC(O- 0.60 (d, 6H), 1.69 (septuplet, 434 Meth
29 10 111), 2.02 (s, 3H), 2.35 (s, of WD 3H), 2.99
Exampled9)  3.07 (t, 03/07643 2H), 3.58 (q, 4H), 4.33

erSrin By Sailif Apro Sy imetio-dredS1- § Aimbabol.s-

yl]pyrimidine

The title compound was prepared by the procedure of Example 18 from 5-(3-
dimethylaminoprop-2-en-1-oyl)-1-cyclopropylmethyl-2-methylimidazole (Method 41 in WO
03/076435) except that the reaction was heated in microwave at 200°C for 40 minutes. 148
mg 53.4%. NMR: 0.10 (m, 2H), 0.28 (m, 2H), 1.02 (m, 1H), 2.03 (s, 3H), 2.38 (s, 3H), 3.01
(t, 2H), 3.08 (t, 2H), 3.57 (q, 4H), 4.48 (d, 2H), 6.92 (d, 2H), 7.01 (d, 1H), 7.43 (d, 2H), 7.57
(s, 1H), 8.281 (d, 1H), 9.12 (s, 1H); m/z 432.

Example 20

2-[4-(Piperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-1H-imidazol-5-y1

2-[4-(4-Acetylpiperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-1H-imidazol-5-
yDpyrimidine (Example 18; 1.3g) was stirred and heated in isopropanol (15ml) and 33%
hydrochloric acid (1.5ml) at 90°C for 4.5 hours. The reaction was evaporated under reduced
pressure and then basified with 7N ammonia in MeOH and re-evaporated. Toluene was added
and the mixture was re-evaporated (3 times). The residue was purified by chromatography on
neutral alumina, activity II eluting with MeOH:DCM (5:95) to give the title compound as a
yellow gum. (330 mg 28%). NMR: 1.40 (d, 6H), 2.46 (s, 3H), 2.82 (m, 4H), 2.96 (m, 4H),
5.69 (septuplet, 1H), 6.85 (d, 2H), 6.93 (d, 1H), 7.18 (s, 1H), 7.42 (d, 2H), 8.30 (d, 1H), 9.11
(s, 1H); m/z 378.
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1H), 8.28 (d, 1H), 9.13 (s, 1H) 1 This conpound
requi red further chromatography on neutral alum na
W@ 205i0%46y 11) eluting with EtOAc: DCM (1: 1) tPEnGB2005/000303
Et CAc: DCM (1:1) with 5%/v MeOH The title conpound
was crystallised fromMOH (120 ng 25.6% . 2
Chr omat ography with MeOH: DCI\ﬁ“('Z 98 to 6:94). The title

compound was crystallised 5 fromacetonitrile. (149
E"-&&@éﬂ% 3 Chronmat ogr aphy with I\/le()—| DCM(3 97 to

2- {2199 -A cktb2yaddl I)Blz)@azm-ﬂv a1t 1@,1’8%%99

(3 9/) (180 ng grapf i F
0 6:94). (290 34. 5% 6 Chromat ography Wi th

) et B o i

(Exbinpl€40; 330mhg I0 .88 mmol) was stirred i 11|1 DCM (6rr|11) at room temperature. .
Trlp‘liélé % mts(a@?c{?gg?& ?%—}ém;e}gl) @_llo%gfﬁ%py &é%ﬁns@%@ 1t10§ ofe thy
acéib){yéce&ﬁcm (s rms m@ymmaﬁ%] fSHPQS H&g}? DCM (10 ml) and

bi car bonate salt
bripe (Penl) sheyecaddedh dhe (rqa@tlm yasygiigred tvngorcexslyafmjl (hmatums thenrth@drganic
X
3R B L SRR PSSR
compoundat o gél&phﬁbaﬁn Q&aﬁtitﬁtﬁfeg&lld Viihie Bolide6d ﬁﬁﬁ/hté@ w8 eﬂﬂr and re-

er eva |on ration with eth

evipE et N Acks o5 et P evirbop S . am, 481
s, 0B ,(5. tH 89 t X
( to? é’p%l 186 ) gwm @%g?gmigg?aphy %:M Qﬁ)g&:ﬂ @
THMOCHS ( (@/@@&o 6 94) (372 ng 40%. 20 Exarrpl e 18

2-[4-(4-Acetyl pi pera2| n-1-yl)anilino]-4-(1-isopropyl-

-net hyl - 1H-i mi dazol - 5-yl) pyrinm dine (2K)-3
Exafople®t hyl am no) - 1- (1-i sopropyl - 2- net hyl - 1H i m dazol -5

I ) bt, 4 of WD 03/076436; 140

1.2-methyl-1H-imidazol-5-

y )%ir)lﬁ)ihﬁlew ] guanl d| ne b| car bonat e sal t (Method 2; 240 ny
in 2-methoxyet hanol (4 WO 2005/ 075461

PCT-¢&% A@Gfemetyl)meml)l Indiaalinehcdt @ dsapnetet-2rmethdegldh
1m§?ﬂ§ r'5 1&%@&]&9{9& 1 AN 5‘3?0&1% e gg‘&récp h I\%bllp(gl H‘ltl) A room

apor at ressu
tenqieraulmanxgﬂé phnynotnm lﬂ Me¢QI (Qe knl)/\dvasfadﬂmﬁlﬂaﬁﬂ/% h@ir®8hd @action was

VP R AEd bisssye LR etepS caelicg eamising MeRRKDCM (496 to
5 93) %&mea thétifle coalpggbn({ $a ;?ﬂbw sahcﬁldgsmg 36“%& NMRO16b (4, 61), 2.46
(5, SHb Kb ot AFD1 B ConGED( 61 (it THp Aol (PTINART (7 188 569
(segtélgl?et, 150,820 @; 218} %:95% a3 #38 & 1), 9:45%a By, 830k, 189 %0.15 s,

1H); m/z 436.

1dazol-5-

NG -- - ".!,

Example 23

4-[4-(2-Dimethylaminoacetyl)piperazin-1-vl]anilino 1-isopropyl-2-methyl-1H-

imidazol-5-yDpyrimidine

Chloroacetyl chloride (50pl, 0.65 mmol) was added dropwise to a stirred solution of
2-[4-(piperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-1 H-imidazol-5-yl)pyrimidine (Example
20; 200 mg, 0.53 mmol) and triethylamine (90 pl, 0.65 mmol) in DCM (5 ml) at room
temperature. After 50 minutes, 2M dimethylamine in THF solution (2 ml, 4mmol) was added
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Exanpl e 19
2-[4-(4-Acetyl pi perazin-l-yl)anilino]-4-[1-(cycl opropy

wO p@thyddet 2- met hyl - 1H-i m dazol -5- 10 yl ] pyri m PCTE6BI108/000303
title conpound was prepared by the procedure of
Exanpl e 18 from 5-(3-
di met hyl am nopr op- 2- en- | -oyﬁ} 1-cycl opropyl net hyl - 2-ne
t hyli mi dazole (Method 41 in WO 03/076435) except that

and therepatiqn as Htinedsfon & hews befaravepesaiinginder wored PEFSUD

o ol P S o L 5y 8

matétial whidh, reGuit@ fatther PidificaBoi dn @iﬁpa gdliwithAVIaGH DM NH; MeOH

3: 9%_§(?25%dég%6|) %OZZzl_ﬁq)glx(eghié{_% go d g?]‘? ¥glg%\lzfoalgx(€7} 50 Fﬂg 6?0/ o yield).
NMR- [1%9((2’{,! amr 219 (1;-, 6H)/ I2)4@r(s I3|H)03 ezlct(tle; GU6apY,| 210; m toyt, 2H),

5 TSR0 o S KL 5P (0B, 3301 B B 28, 8.3
I ol -5 vyl d Ex le 18; 1.3
@ Iﬁ?bgyl(? 3‘?3]‘?%3‘% eat edyl Z]plyglognrolpgﬁol( (igpml)e and 33%9)
hydrochloric acid (1.5m) at 90C for 4.5 hours. The

react.ion was evaporated under reduced pressure and
Eﬁﬁﬁ@ﬁiéasn‘led with 7N anmonia in MeOH and

2-{4-p4-VIE pRa & hipelini 8 anititio adldbéboprpdll-2-hethyi-t Heifbdanelss-
re-evaporated (3 times). The residue was purified by
ography on 25 neutral alumna, activity II

eI WL {A0@iNerdAn- M?fgéh RedL4-br- @g?[)roéﬁ ﬂin‘éﬁgf-hﬁ nhiciakcﬁ- -yl%)yrlmldme

rrpoun as a ow gum

(Exampte 295 § s, i BoBBPY by Agne (8956 s, awyeD) D@ (25 )
was_l_t'gﬁaft)edf? h‘g(s tVét}g F%]ﬂjqac%yslﬁ?d(nél’e aﬂa ?mg ?Sngmm(oﬁ !_‘} ll_ei_Bﬁ’x%usr gvis stirred

at aﬁlﬁ’ant W@ZZ@Q@ QRRAERitIPOTMVGRAAHY/ WiEEDwith a@.&ouﬁaaﬂﬁbcbscﬂhm
0& 2- Acet oxyacel yl ) pi perazin-1-vy ani | i noF‘\)LPe
blcarhoqaies wiondaym)zandaquseps sauratsd gedign Cblorlgl? SR 2 Qe The

soh%in gféigg Fﬁééﬁpérsﬁéh)d% ﬁdeﬁ‘i&}eséhré fo %{E@f% HRY koﬁ%ﬁhwl%g,

yrimadl ne

87%)INMR\QGEC&D B3P &t 1D, T BH]L)7 3ét(s,rldﬁn6 9@6BpéHht6L92éd 1H), 6.85

o JES R e O A AT e et

311(1954mmls)9(s AHt)eM@(ul 6M); Agz 91, 1. 25 hours, DCM (10 ni)
bri ne (5 were added. The reaction was stirred
VI gorously for 10 m nutes then the organic |[|ayers

Exméﬁzgepar ated, dried and evaporated under reduced

eto glve the t|tIe 10 corrpound as a yeIIow

o t h et tfler .re- evapor at ed NVR: 1 40 (d, 6H) 2.08
WHQ?—@—M‘?M 3.05 (b d, 4H), 3.54 (b d, 4H),

4. 83 {4-[4-(Chloroacetyl)piperazin-1-yljanilino}-4-(1-isopropyl-2-methyl-1H-imidazol-

5-yl)pyrimidine (Example 24; 0.34g, 0.75mmol) and azetidine (2ml) was stirred for 24 hours

at ambient temperature. The solution was diluted with EtOAc (20ml), washed with aqueous
saturated sodium bicarbonate solution (10 ml) and aqueous saturated sodium chloride solution
(10 ml), then dried and evaporated at reduced pressure. The residue was purified by
chromatography on a 40g silica column, eluted with a 3% MeOH — ammonia/DCM to 5%
MeOH — ammonia/DCM gradient, to give the amine, which was converted to the
hydrochloride salt by dissolving in EtOAc (3 ml) and treating with a 1.0 molar solution of
ethereal-HCI (0.75 ml). The solid was triturated with ether (20 ml) and filtered to give the title
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(s, 2H), 5.70 (septuplet, 1H), 6.92 (d, 2H), 6.95 (d,
1H), 7.40 (s, 111), 7.48 (d, 2H), 8.31 (d, 1H), 9.18

W@ 2005023481 iz 478. 15 Exanple 22 2-{4-[4-(2- Hpd¥/6B2005/000303
acetyl ) pi perazin-1-yl]anilinol-4-(l-isopropyl-2-nethyl
-1H i m dazol - 5- yl)pyrlmdlnsﬁ 2- {4-
[4-(2- Acet oxyacetyl) p| per azim"1- yI ] anilino }

1 H im di
CoRR B e 3B P Viks 180 §-546) 11D, %?@4&(1%{)31%{ i 2Hiagras -
7. ZngtEH})qu@t(Hrﬁ-I an@4 £ Nsa o leR (e QT (44@ P‘Mafs 4.11 (m,

fter hours, the réaction evé 0
ZHY A~ 3 Uk S8 - $ksh7 b(mGEDowa? egﬁa;ﬁﬂnyﬂé}} 381i2l 3&d (yelH), 3.30 -

31 BhoATh a8, 48 ¢ S'ﬁiééy(ﬂgéf@e%t%k' "
(d, 6H) 2.46 (s, 311), 3.05 (b s, 3.48 (b s,

2 g3 (b s, 2H) 4.12 (d, 2H), 457(t 1H), 5.69
t, 1H), 6.92 (d, 2H), 6.95 (d, 1H), 7.38 (s,

1 |'|) The/ foﬂ@wﬁ@ sagsl'{}zere Preparell dsing Mo préeedre 0F Exampld B} froff Z {4-[4-
(ch@r?a&eth)pm@annbyl&wm} rfodcisenyppi2peethyl Hi-imide ek ) pydimidine
| H d | -5-yl di
Em?.r%pl%% joar%gggé; }[ p%h r [ %éé ( 501|, mO. géomml gl 3/\2? If;lg]deldne

dropwi se to a stirred solution of

2-[4-(piperazin-l-yl)anilino]-4-(1- |soprﬁgeog net hyl -

Ex

1H i m dazol -5-yl) pyri m di ne (Exanpl , 0.53
mol ) and triet yIam'ne(90I,06 )|n DCM (5
m) at room nper S8 C es, 2M

di met hyl am ne n T s%gjl 0 , 4mol ) was added
WO 2005/ 07546)3N oN -51 and the reaction

was stirre r hour's bgjore evapor ati ng under
reduced pressmw-e. Chromatography on neutral alum na
(activity 11) with MeOH DCM (1:99 to 3:97) gave

ExmgtReri al NMRr equi red further purification on sl ca Salt
adl \'Il'l: t h N\ (O {Q Q7" NN?285 tNn

26 1 ;@02.3}0 ?8@? VED+ KL ¢si Hill 8S8BIFRGS. &%(Sallglbl #%9 | HCI
(

o) TS i Y, 119,

3.|59 53 t, | 28p (m, BIB8.4816d,2H) 294 (S52BY 3(SOeR2D) et | 1H),

192 (0, 2108208 (0oudthey T8 {5y 181 Ty CF

3.18 - 3.02 (m, 2H), 2.83 (s, 3H), 2.06 - 1.84 (m, 4H) _
{{4-[4- (Chl oroacet y[ ) pi perazin-1-yl | ani i no}4- ([L-i sop
rcpyl 2- e ﬁﬂpi‘iﬁﬂ)m dazol -5- yl)pyri ni di ne

NFENO®
O T
2

27 Az l\(Il [ pe'QéwS EH?{(EQ@V(P ilﬂ‘ﬂg % (%2%5117%6-% %I—plgiri | %qsne HCl

\__/ 748 7.37 (m, 2H),7 16 (d, 1H), 5.65 - 5.55 (m, 1H),
4.99 (s, 2H), 4.53 (s, 1H), 4.01 - 3.70 (m, 8H), 3.51 -
3.41 (m, 4H), 3.38 - 3.31 (m, 2H), 3.27 - 3.12 (m, 2H),
2.82 (s, 3H), 1.49 (d, 6H)

28 | N(Et), 9.98 (s, 1H), 9.57 (s, 1H), 8.61 (d, 1H), 8.23 (s, 1H), 491 | HC
7.71 (d, 2H), 7.52 (d, 2H), 7.18 (d, 1H), 5.65 - 5.56 (m,
1H), 4.38 (d, 2H), 3.98 - 3.78 (m, 4H), 3.55 - 3.37 (m,
4H), 3.24 - 3.12 (m, 4H), 2.83 (s, 3H), 1.50 (d, 6H), 1.24
(t, 6H)
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(Exanple 20;1.89g, 5 nmol), di-isopropylethylarnine
(0.956 M, 5.5 mol) in DCM (25 mM) was treated at 0C
wowrak/ozhabor oacetyl chloride (0.438 m, 5.5 mMoPQT/GBR@®5/000303
m xture was stirred 15 at anbient for 2 hours, diluted
with DCM (25 m), washed Wltg}‘ aqueous sat ur at ed sodi um

bi car bonate solution (20 m)™and aqueous sat urat ed

Exsod|gg(ﬂﬂcw|de solution (20 m). The solution was

nd evaporated at reduced pressure to give the
2-{ui 1V1 i &aﬁ@-@wl]a&ﬂr@} 4Moﬁm§}ne§1ﬁQH(ﬂndazol 5-
1 44 S, 6. 96 (s, 1H), 6.9
Yﬂpﬁmﬂﬂﬂﬁ, 6. 85 : 5 68 - 5 56 (m 1H), 4.12 (s,

H o8 S_ﬁgeramﬁ i ﬁ)a%ﬂhqg? 1270(1 -@Eg)%yrlz g}?ﬁ]}/bﬁﬁéﬁﬁﬂzﬁ% 2 yﬁéjﬁrlmldme

(E)E;nmﬂfpl&-; 32Bmg 0.98 mmol) was stirred in DCM (10 ml) at room temperature.

e VA U ABHEE Bl RohaFL -

ethBiye@iIpEGyD th188d28 96 mg 1.2 mmol) in DCM (1 ml). After stirring for 1.25 hours, the
2-{4-[4-(Chl oroacety] ) pi perazin-1-yl]anilino}-4-(1-iso

reapiiQipy4s- &Y apRIeisg Boqar ey hiressure gng mtw radryvith eker(Eheaapling solid
wagﬂ‘eatgi Wit wafdr zat n%le @%‘?ﬁeﬁzﬁtﬂ Q’nﬂﬁe& gdﬁqa%.gln ﬁgtﬁ‘f) én crafb%ﬂate

for 24 hours I ent tenperature t1on was
solufion And gxtwaated iEtaGPCM 2820 I)nl) Mdfrgahlw wére agsteduwsith brine (10 ml),

ted sodi um bi car Iut on 0 n1 an
argE iR EaB R TR bR KR Shos etk Bneitgn 2eteairpsomnem
(3: 971&f15d@ﬁ)1 thd ticle domifsramgwgts thgﬁécrl] REAAREY s@namorrﬁg 30. kn%) NMR 1.39
esi due was purifie chromat ogr aphy_o
(@ S0P (e Dna 1661 BF8 0 GrpSpoA b O30 (kR E AR, 6.91
9 | 1y
D TR PO RE S0 Ry S1Y G, g R
dlssoIV|ng in EtQAc (3 n1) and treating with a 1.0
a sol ution of ethereal-HC1(0.75 m). The solid
-z%gg—rr1turated with ether (20 mM) and filtered to give
2- {uk{e-(2iDilnethVRnaRssH Mﬂvlﬁ@%@z@%wﬁmﬁ@&( 1-ifBropyl-2-methyl-
con ound(24ng 799. NWMR : 9.77 (s, 1H), 8.58 (d, 1H),
1A miding) (g, 2H),735-724(m2H) 7.13

g d, Dilrhéthylémﬁé @ oﬁa)fféTf{@‘la %@g Was4acﬁ§d €obe[ élneﬁ%&épens‘} 8 2- {4-[4-
(v13y1811ph0n31)p1pex(aznp— 12111@r11111@}eg(1-1s®r@1 (zﬂpetm)lﬂ -Bnid@zol-5318 1

e nandplf o, 1t 4 Raopd o it G o s il acgigiona

dlﬂ&nlgzlémlhb l@wun@a g)eﬂ im:) wuaraeddaraaeaz BhrsiSihegedction OGRS 1 hour
e 25 from,2-

the(l é}ﬂoEg pggelépy |T)hﬁ F‘fﬁ'@?%ka%’F e:yalg,qr?tg(}] pnder gpd}lced pressure, triturated with
etheﬂaan]t‘ 1ie§éﬁﬁ:§) %Riélth@fiﬁ@% ourtd 434 yEudR%8ia. ?13’4&@%)6%&61 40 (d,

QP the appropriate am ne.

6H) 2.46 (s, 3H), 2. 62 (t 2H), 3.13 (t, 4H), 3.20-3.35 (2H and 4H)[under exchangeables],
5.68 (septuplet, 1H), 6.92 (d, 2H), 6.95 (d, 1H), 7.38 (s, 1H), 7.47 (d, 2H), 8.31 (d, 1H), 9.18
(s, 1H) [+duetero acetic acid: 3.01 (b d, 2H), 3.14 (t, 4H), 3.33 (t, 4H), 3.37 (m, 2H)]; m/z

478.
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JNM/ ja NN | HI0 NEx RNVR mz Salt 26 10.29
(brs, 1H), 9.91 (s, 1H), 8.60 (d, 1H), 8.23 (s, 1H),

W@ sshGLe1 N 7. 68 (d, 2H), 7.53 - 7.42 (m 2H), PAT/GB2(0d/000303
1H), 5.65 5.56 (m 1H), 4.48 (d, 2H), 3.94 (s, 211),
3.80 (s, 2H), 3.64 - 3.53 (m 211), 3.51 (s, 2H),

3 41 - 3.31 (m 2H), 3.18 23302 (m 2H), 2.83 (s,
2.06 - 1.84 (m 4H), 1.49 (d, 6H 27 9.90 (s,
4&,2,_3&60 (d, 1H), 8.22 (s, 1H) 7.66 (d, 2H) 505 HCl
: 2H) 7 g

imigazl-5 -VPBml i 4H), 3. 38 [ 3.31 (m M), 3.27 - 3.12

(s, S(]_ m nbe%lgnf 0 2 l_(? 7 8(0{]1% acf%s?) to é ég!gl%gnylfp}})gonyé)l

plpb@lzm- IZyI]ahll(mﬂ),} 42('1)—150&0}@3 2(-1ﬁeth?lH)H-nﬁ1d3§)115dyl) ﬁﬁﬂnll_bd&e@xample

29 gO(g}mg%)r%lrﬁ]moQ |1€ M%%I—é@ ml) gkﬁg s‘(lmng&p.ﬁoongteglgereglre i hours, the

rea%)t&:;ﬁi_pwaésgega ) &8% 3%%%4 c{né)%natc%i%p n‘va\Q] g%gg’ég Zéﬁ%@ MeOH:DCM:EtOAC

(5:41. @47 phat(d\mhwm V]Ziﬁnﬁljﬁr) the e eomppund yak ebfiinedas a yellow solid.

N o BR300 SHTES. I o ) 56 PP pamisidh iRl B.a7 .
2H}, 3:67 (612852569 Gejytiplpy nglm@%(ej\ﬁ}?)lg Eﬁn@c;mhq? ?g% (%3?1@)79 49 (d, 2H),
st in a
838é3r&é’f§b%@m%# Iétrs{)ﬁ‘il am ne (150ng 1.49 mol ) was

added fol | owed by dropw se addition of 2-chloro-I-

et hanesul phonyl chloride (196 ng 1.2 mol) in DCM (1
Example 3 t er stirring for 1.25 hours, the reaction was

2-AMARN A m.y&ﬂgﬁﬁmﬁ&%s%%m%n.eﬁ%ﬁ‘an%mn@% oot St

N
=T

etner. 1 ESUl trmyg—Suolt catreu—w
imidh3o]- Stshbvhamdlﬂe ed with sat ur at ed SOdI um hydr ogen
car bonaj e

mixture of 2-{4-[4-(vinylsulphonyl)piperazin-1-yl]anilino} -4-(1-isopropyl-2-
methyl-1H-imidazol-5-yl) pyrimidine (Example 29;260 mg 0.56 mmol) and barium hydroxide
(560 mg 3.27 mmol) in water (10 ml) was heated at 65°C - 90°C over 6 hours. 1,4-dioxane (1
ml) was added after 1, 2, 3 and 5 hours. After evaporation under reduced pressure, the residue
was treated with water (10 ml) and saturated sodium hydrogen carbonate solution (10 ml).
The suspension was extracted with DCM (30 ml and 2x20 ml) and EtOAc (25 ml). Both
extracts were washed (separately) with brine (10 ml) and dried (Na;SO4). The extracts were
combined and evaporated. After chromatography on silica gel using MeOH:DCM (4:96 to
8:92), the title compound was obtained as a yellow solid (108 mg 40%). NMR: 1.40 (d, 6H),
2.49 (s, 3H), 3.13 (m, 4H), 3.23 (t, 2H), 3.30 (m, 4H), 3.76 (q, 2H), 5.01 (t, 1H), 5.69
(septuplet, 1H), 6.93 (d, 2H), 6.96 (d, 1H), 7.39 (s, 1H), 7.48 (d, 2H), 8.31 (d, 1H), 9.18 (s,
1H); m/z 486.

Example 33
2-[4-(4-Acetylpiperazin-1-yDanilino]-4-(1-isopropyl-2-methyl-1H-imidazol-5-y1)-5-

chloropyrimidine

(2E)-2-Chloro-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-
en-1-one (1.68g from Method 3 - assumed 5mmol) and N-[4-(4-acetylpiperazin-1-
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10 solution and extracted into DCM (2x20 m ). The

organi cs were washed with brine (10 m), dried and
weyaporased to give a gum After chromat ogr aphpCDGB2005/000303

silica gel using MeOH:DCM (3:97 to 5:95), the title

conmpound was obtained as a §gl | ow solid (140 ng

30.49% . Nl\/Rl 39 (d 6H) , 46 (s 3H) 3 16 (s, 8H),

yl)}gieGs an 1n2 caﬂ@ngg S"(lﬁ&eﬂlﬁé 2¥£1 §ég @g]mo 2 t]ao;cy@%lanol (25ml)
wer% II?D::ate&l.l'&)tﬁar fifbogddB:118:ARr 63 holkdberdrt évelf)@l%ﬁoﬂ-@nda‘ ALY pressure.

The{mSIFﬂﬁ ‘(’QS miried by chiomatearaphy oubilihogst withi Me@HAPGM35P7 1o 5:95) to

glvgﬁe titl@% §Lil[]g 5‘1?&? Er?/c?%ﬁlrtho% FJr?gt %eﬁg A f?ammerl\éR ( ]23%(% 6H}r 2.02 (s,
3H)'£I_2E8$(§, 3501890 (ets 2801408 (b @ 280) 53,56 (beqj ARy sPeGemuplef 1H), 6.90 (d,
27 S0 20074 9 830451 D268 (U PHB A5 (1§ sopr opyl

-2-met hyl - 1H-i m dazol -5-yl) pyrimdine (Exanple 29;

140 0.3 mmol) in THE (3 m) at room tenperature.
_“’AHELE%EX et3#onal  di net hyl amine solution (0.5 m) was added

2-14'?‘-‘151 Déraﬁnh%ﬂ- gaﬁilin;g'-!?-g f-?s%%oéﬂ-‘%—‘m%ﬁl —tlb[iﬁl%jazf)pff- -5Ij S ropyrimidine

undEie tittechoopdunst wmuépa;red frorh a;[ét{(édcwlpiperaemh]eyl)mnlmo] 4- (1

oo S P b ) S I SOTRRA ARl Wb

methbd oPEtample 1@ E(xbept‘ﬂﬁ'd} afted- p%ﬂﬁ@atﬁﬁ by %ﬂoﬁﬁ%gﬂd}l}x& ) (ﬁé‘tﬁtral alumina,
exchangeabl esll/r 68 ((3 t upl et
actigity &l qlatingvyh yOéIgD@]gI 1%5 t e-;lt],g'popgoungpvas 1@1&39_(1 QSCP ye'llow gum.

t;a%})on Vath]&lzer %§ve aléb% é[j rgé’ ?‘%?r C?%h gd Qsmdz 4%5?_8 Oﬂﬂflr? g9, (m,
AF} 256 (AOUERUSAITPABLCtPTY 6830 SE0J0E0G6, 1HBZ42 Bidt,a?rlﬁl 426, 1H),
94%(5{4@3.’4}]1&% 'pi ggﬁ/egh)r/nlstswyr)hlor;zl )pi perazin-1-yl]anilin

I m dazol -5-yl ) pyri m di ne Sodi um net hoxi de (40 ng 0.74

nmmol ) was added to 2-{4-[4-(vinylsul phonyl) 5
Example337i n- 1-yl ] ani | i no}- 4- (1-i sopropyl - 2- net hyl - 1Hi m
2-{ Q q; ?J&céo%‘aletﬂyﬂlbéﬁﬁﬁ NS 1RIAIRUR -ioBrop 902 MR ul %1-1%1@47})1 5-yD)-

. ATter Stirring at roomtenperatuare 10
_CEI_OmmusllQMe reactl on was evaporat ed. After

B Ay B AR R g

0. 9¢ &mixﬂwma [m@lpéi)@ilﬁ-lln}ﬂﬂmﬂﬁloﬁ%( Bhdopw}?i}l;i—hgﬁtzhgl (MZIEmldazéﬂ-S—yl) -5-
chlgqogmd&g @%@ﬁ@ﬁ é@i &fr@g;yvorkgupg, 7he(r{11x : @wgq_Bm1fgd by ctqomatography

on iyl LR BENF o o b ot ap iy LS, ai
2.08 k8§, 3H)2245EBH)EX Q41 & 8D, 3.52 (b d, 4H), 4.80 (septuplet, 1H), 4.81 (s, 2H),
6.92 (d, 2H), 7.22 (s, 1H), 7.48 (d, 2H), 8.51 (d, 1H), 9.49 (s, 1H); m/z 512.

Example 36
2-{4-[4-(Hydroxvacetyl)piperazin-1-yl]anilino}-4-(1-isopropyl-2-methyl-1H-imidazol-5-y1)-

5-chloropyrimidine

2-{4-[4-(Acetoxyacetyl)piperazin-1-yl]anilino }-4-(1-isopropyl-2-methyl- 1 H-
imidazol-5-yl)-5-chloropyrimidine (Example 35) was deprotected by the procedure of

Example 22. The reaction mixture was evaporated under reduced pressure. The residue was
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2- M- f 4- (2- Hydr ox

yl sul phonyl ) pi perazi n-1-yllanilino}-4-(1-isopropyl-2-m
we@edwglo7d46+ 15 i m dazol -5-yl ) pyri m di ne A m xt uP€r/682005/000303

2-{4-[4-(vinyl sul phonyl ) pi perazin-|-yl]anilino}-4-(1-i

sopropyl -2- nethyl -1H i m dazgl -5-yl) pyrimdine

(Exanpl e 29; 260 ng 0. 56 mm1§6'and bar i um hydr oxi de

(560 27 mmol) in water (10 m) was heated at 65C
dlssol‘zm‘cm %@M ) mbuwgshed withgagsreldel)and briny (14ay), sldedand evaporated.

Thﬂegl%[le %(a atturgteﬁi&q 1be? léﬁdc’ Tes eISOZE)teg Y5 S@% ak ti?ln cgr?l?%und as a solid

uce ressure, treate

(ISM@rNM]U 10814)(d A6, gas lQS' aﬂgds (30@isy 4D, $ S G dyuEERA 0 mvﬂ) 459

& B0 ptn i s 8T PREeR D, 193 A0 EhEh. 1l Bav e

1H®XhEag0.s were washed (separately) with brine (10 nl)
and dri ed (Na2SO4). The extracts were conbi ned and
evaporated. After chromatography on silica gel using
EX [42CM (4:96 to 8:92), the title conpound was
arnmed as a yellow solid (108 ng 40%. NMR 1.40 (d,
2- {Gi-ﬂ’i’r (2 Iﬁldﬁnx&@-ﬁlsthvﬁnh‘bmorﬁd)i)ﬁ)efamw14-H)]an11310231 (It-isoEbhyl-22mathyl- 1 H-
1% (%I—g 5.01 (t, 1H), 5.69 (septuplet,
96 (d, 1H), 7.39 (s, 1H), 7.48

( d 2-243‘)110@153311&1% acld‘Q1629ng13 nirBel) wadlddedtza ddtionforamml e

carlz owAdlymdﬁz@& Yprgel B mREYLAml) s stizred ptiogwgprspsypture for 15
mnzdél‘% ﬁh{ ZJPIE%]]B% 'rog? g@ﬁﬂbergzﬁf :!l)y'l)%mhﬁgj 2R %fnlofﬂlldi Methyl-1H-imidazol-5-

yD-5cchilorepyrithidmer{BXxanipl¢ 34.i400 prgn 0PI n@netp ity CMI(S-myivdsiadsled 5nd

s b PR P pord HEb P B PSR e Sispuf B washed

witBG¥ GBS ORABAS m), %tefl(imgnwlﬂeqmammuﬂaeid@u @éﬂ'ohﬁd’iz@f)(ﬁ‘atmg
salt (Method 2) (1.94¢ i n_2-nmethox

undep sdpyed REgssaren hﬁog&t%ﬁ@éy R ﬁ%%g@ﬁw@tMs@Hy @Mr(4§650 8:92) gave
thehtfﬂérc% Esﬂiﬂ thé‘r\éﬁ{%ﬁ ﬁs‘n ‘d?g%hdr S@z‘iﬁ%%% BRI @goggi?mo «,

resid Url C hr omat o on Ssi
6FR 1t (NE€HD, mm 3}1973 %(t54}9)5; 62 & 5, g0  #H), .79 (septuplet,

lﬂﬁ;ﬁ#ﬁ"@”@@ Fab T ’zf%%t A P 25 TP i g 405

(b t, 3.08 (b t, 3.56 (b q, 4H), 4.80
(sePtu Ie 1H), 6.90 (d 2H), 7.21 (s, | H), 7.47
_wp_sﬁi), 8.50 (s, 111) 9. 48 (s, | H) mz 454,

P py - y
M@@gﬁy}ﬂﬁ@hl oropvrlmdl ne 10 The t|tIe

Co Ounglgﬁgq %fﬁ@ﬂ@ﬁ@-f—%ﬁlgﬂq]ﬁ golfogfolaﬂ -2-methyl-1H-imidazol-5-

yl)l-$§lﬂd$1©p§)ﬁmﬁ1ﬂﬂ(Eha&hp1& BY; zmsdxgmberﬁnml) in DBMIN(7@1PRYY ddabdll Nactic
Exanpl e 33; 800 the method of Exanple 20.
e e S e o S oL 30400 330mg,

e

tengpemature for 20 hours. The solution was concentrated in vacuo then the residue dissolved

in EtOAc (20ml), and washed with aqueous sodium bicarbonate solution (15ml), then brine
(15ml). The organic extract was dried and concentrated. The residue was purified by
chromatography on silica gel with 2N NH3;-MeOH : DCM (3:97 to 5:95) to yield the title
compound as a white solid (233mg, 72%). NMR: 1.37 (d, 3H), 1.45 (d, 6H), 2.58 (s, 3H),



Trituration wth ether gave a foam (50mg 7% . NWR
1.34 (d, 6H), 2.45 (s, 3H), 2.82 (m 15 4H), 2.96 (m

WA R)05/075482 (septuplet, 1H), 6.85 (d, 2H), 7.41P¢HGB15/000303
7.42 (d, 2H), 8.49 (s, 1H), 9.43 (s, 1 H; mz 412.

3. 1%%%8&#8%%

Exanpl e 35 2-{4-[4-(Acet ox
tyl) pi perazi n- 1- yI]an|I|no}

§ 3l san 2t aol

-im dazol - 5-

1H)2619P§1 QH) 48g, 119,

pi per azi n- 1- yI)an
- chloropyr|n1d|ne (Exanpl e 34).
Fxd ﬁﬁter W@fk up, the m xture was purified by

1H—|n1dazol 5-yl)-

raphy

on silica gel

943 @aTQH)Of ?o G, l(H)

Y/ (1-isopropyl -2- nethyl 1H
| oropvrinmdine The tit

5nt)94 (e 3iPotdddré (By 11@( é,%(gumtet

8.38 (s, 1H); m/z 484,

i sopropyl -

2- et hyl -

usi ng MeCH: DCM (3:97 to

6: Thp félibvdhy eorBpenadl Wert 2iPared by tid\itoceiudof Estampld B usiap the
appé)mgigte z(ﬂgfédgt&%,[éi&‘g%é ig-’ Iy anil@%kgdf gs’kg)pgquﬁjz_!)n’gaﬂg%ﬁfjdi’%gda%bl_ 5.

yl)- ?J(':ﬂloro ggmcﬁﬁe%E]xlé%ple%Mfs (d, 2H), 8.51 (d, 1H), 9.49
Exanple 36 2-
{4 [4 (Hydroxyacetyl ) pi perazin-1-yl] anili f}o}
-4-(1-isopropyl -2-nethyl -1H i m dazo

5-chloropvrimdine 2- { 4-

[4-(Acetoxyacety%ﬂ

-4-(1-isopropyl
i m dazol -5-y

reacti on mxt

5- chl|pr opyri mid
depr ot ect ed byrt e 5

pi perazin-1-yl] a
Nl H

I -5zyl) 3 30
™
@5Iin }

(Exanmpl e 35) was

Fxanpl e 22. The
vapo}*ted under reduced

pressure. The due was WO 2005/ 075461
PCT/ GB2005/ 000303 -56 dlssolved in DCM (30 m),
' ter{ 5y —drTed =
Ex ¢ orated. The F@ﬁﬂﬁd@ﬁﬂﬁ tPPiabated wi th ether ardn/Z
T e RVRR To gl qum 484
39 A JS) H%Ifi/% El\’ﬁ/d@ }i‘l%%d yfﬂﬁsm)ém ’
AH) 3 52 (b d, 4H)(m 4H), B.56¢8.60 6y, 218, 385 3(92(m1$¥)1) 4 40
(<,eptlJpIet 1FD E 7
of), 8.51 (s, 1H), 199%@1%{)1%)98}%15& ’}%969&é 21%
37 694(s 1H), 7.43 (d, 2H), 750 (s, 1H), 838 (s lH)

{4-14- (’) I—I\lrlrnV\

et vl nr apni-ond

ninar.az

40

2.

il

i m dazol -5-yl)-5-
2{Hydr oxyi sobut yr
a

mjol )
for 15 m nutes.

@Hs-i sopr opyl

g

solution of 1,1
in DCM (4 n

A

1243,@@) 265, 3H), 18- 515 (m, 4H) 3y
QL,%EL%&’.?% g '%ezﬂps 76:3.80 (m, 2H). 415

1) was added tlo

-(S,c?éf)b‘bﬁfy(qﬂmtm tia)k 619¢ (¢, 28D, hirt (Sl
P eld b S o BB IR T ur @

i|c ‘a

i34

41 21

1k i m dazo yl
my.l-d. 97 mmol ) in
continued for 19
orlgani c | ayer was

[14H§cﬁb§5€é?élépﬂa>p15 Yo

h

9.48 (s, 1H)

Yas-BMI0Y0/74%. 18Lanh,

oropyr|n1d|ne

Ok (@861, -4eds 350de
A m LY 4 7P (Tlnket 'B), 8996 187 S d1N 8

(d, 2H), 7.21 (s, 1H), 7.45, (d, 2H), 8.50 (s, 1H),

r(DWb 98 (mm)y |
5198 (ms‘lff[)r BioRy

-496
npl e _34. 400

42

(R)-MeCH(OMe)-

1.42-1.46 (m, 9H), 2.58 (s, 3H), 3.11-3.16 (m, 4H),
3.37 (s, 3H), 3.78-3.86 (m, 4H), 4.20 (q, 1H), 4.94
(quintet, 1H), 6.91 (d, 2H), 6.93 (s, 1H), 7.42 (d,
2H), 7.51 (s, 1H), 8.38 (s, 1H)

498




15 with 5% (v/v) acetic acid (15 m), water (15 m),
brine (15 m) and dried before evaporating under
wo edsoedepr essure. Chromat ography on silica gePCTGBR005/000303
MeOH: DCM (4: 96 to 8:92) gave the title conpound,
after ether trituration, as_a solid. (67 ng 14%. NWR
(500MHz) 1.30 (d, 611), 1-3%r (d, 6H), 2.48 (s, 3H),
04 (t,. A4H), 3. 62 (b s, 4H), 4 .00 (b s 4H) 4 79

Ex ([Septuplet, 1H) | SMREOMHACD@:)0 (d, 2H), 7.22 (b2

249 [(d 2 O | il | Lo n A0l

43

@-Meg%f(%| e BBA514p G OH). 258 (5 300, 3.11-3.16 (o, 410, 7| 498
-[4-(2-(9) - 2- Wdr%mrm? gwtﬁm(@@r@glmd@/hm a4l i po
-4-(1-isopropyl} 2-

i davol - oo Y S P B BHEES.S GolH: 7 4R (b1

- [ 4- (pi perazin-l propyl - 2- et hy]| -
H i m dazol -5- 25|y %é}ghé%ﬂ 0 o%%g(rjs “R ne (Exanple 34

=)

44 27@yyieCH,000H)-) nODMF31({)Zn14)3 (8yassT) atlded. SR(natH), d.69ac| 498

ol ot on’ of FATU | 530 1101255 ot 3 H DGR A Sdis |

dded drop wi se, ths@ghfm?rrmoizr%(ﬁﬁgmwﬂmﬂseﬁ 1H),
nbi ent tenperatpure 0 hours. The''solution was

concentrated i n vpabid(quinset, Hihk 698 4,40, @P& ol bd 42i n
QAc (20nm), and i d| um
bi car bonat e)sol ut ij)dﬁﬂ(:iggr#)(ght}ﬂ ?Ersr 30 (15ml). The

WM N e s S s

45 okxg[agH@weytract _ }Nals.éwgd,eﬂ),ﬁlm (@pﬂH)eatsEagﬁ em) 2[8@2 80 | 482
eS| due was puril e chraonato a ge
th 2N NH3- MeOH (r@éﬁs(%%f} léémsgfé)agﬁ%

tle conpound apj %Wztﬁl §HB '4Cb4((a&’a§fég 1H32é’/§1 (thfﬁ’)

37 (d, 3H), 1.45F (d 21%
D05/ 075461 PCT/ GBQ@@)SS’ @ISI 37@@ d, 3, ?.5112&3H178 ?(8nﬁs uh)

46

SR o ot o107 00y a2 T By Ao G oy | 90
43 (d, 2H), 7.5D1.08.1.8im, 18), &858((5,,3}11)1'9 115119 (434H),
xanpl es 39-47 5 TThe faollown s_were

y the procedure p#7 %3%%438 n@@nf%éH)a%%¥&p?ﬁbt
ci d and . 6,94 (s, 1), 7.41 (4, 2H), 7.51 (s, 1H), 8.37 (5, LD
[4-(piperazin-1tyvl)anilinol-42(1-isopropyl-2- et [yl -

o

UV

47 | | R)-MeCHAIHOE- 101 & 8H), a3y 61D} tAad. 0EmaiH).d. @4) 498

NAR A NNUN B Yt Y7 (s, 3m), 3.11-3.15 (m, 48), 3.55-
3.59 (m, 2H), 3.70-3.90 (m, 3H), 4.34-4.38 (m, 1H),
4.92 (quintet, 1H), 6.91 (d, 2H), 6.96 (s, 1H), 7.42

(d, 2H), 7.51 (s, 11, 8.37 (s, 1H)

O~ NYOTMNFRPWNER s =

Examples 48-64

The following compounds were prepared by the procedure of Example 38 using the
appropriate acid and 2-[4-(piperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-1 H-imidazol-5-
yl)-5-chloropyrimidine (Example 34). The isolated free bases were then dissolved in EtOAc
(3ml) with the addition of a few drops of MeOH to aid dissolution. 1.0M hydrogen chloride in
ether solution (1equivalent) was added, and the resultant hydrochloride salts were triturated
with ether then filtered and dried in vacuo.



Ex R NVR (300MHz, CDC13) mz 39 (R)-MeCH(OH)- 1.37

(d, 3H),

1.45 (d, 6H), 2.58 (s, 3H), 3.12-3.17 484

W@ 20547161 3. 56-3. 60 (m 2H), 3.75-3.92 (m 3H)PCT/GB2005/000303
4.48-4.54 (m 1H),

6.94 (s, 1H), 7.43 (d, 2H),

4.

96 (quintet, 1H), 6.91 (d, 2H),

40 MeOCH2- 1.43 (d, 6H), 2-87" (s, 3H), 3.10-3.15 (m
3H), 3.65-3.69 (m 2H), 3.76-3.80

2H), 4.93 (quintet, 1H), $6.91 (d,
, 7.41 (d, 2H), 7.5 s)%, 8. 37
0

4H), 3.44 484 (s,
(m 2H), 4.15 (s,
2H), 6.94 (s, 1H)
(s,

(m 2H), 0.90-0.
2.46 (s, 3
4.79 (quintet,

(s,

42 (R)-Me
3.11-3.16 (m

1H) 41 1-Hydroxycycl oprop- (d6- O .
(m_2H), 496_ 1- 1. 84 (d, 6H),

1H), 7. 45,

)-||1. 42- 11, 4B

-0.78

¥ .80 (m 4H),
6.91 (d, 2H), 7.21
x~1H), 9.48 (s, 111)
(m 9H), 2.58 (s, 3H),

\

498 3.37 (s, 3H), 3.78-3.86 (m

.50 (s, 1H), 8.38 (s, 1H)

3H), 3.25-3.33 (m, 4H), 3.81-3.89 (m, 4H), 4.80
(quintet, 1H), 7.34-7.40 (m, 2H), 7.63 (d, 2H),
7.99 (s, 1H), 8.76 (s, 1H), 10.08 (brs, 1H)

4H), 4.20 (q, , 4.94 (quintet, 1H), 6.91 (d, 2H),

o] B3 . IRy, 7.4Z ( ) 7.5 (5, 1), O.38 (3, 1H
Ex WDRZOOSI 075461 PCT/ (33]2\’3815'/ 000303 -58 Ex R NMR m/z
48 ( BOQWIGH,COCL3) Nl z | 432 (S6HYEA @MY, 25348 21) A5798) | 498

9H), 2.58 (s, 311), B,11-3.16 Q(qm 4H), 498 3.37 (s,

3H) . 3.78-3.86 (m 4H5H):23.303-3¢m. A, 3.57 G42H), 3 (71382t |

111), 6.91 (d, 2H), ‘n&&ﬁﬁwé%& £i3), 134 'ﬂiﬁ(m?zfﬁl

($, 1H), 8.38 (s, 1H]

3H, 1.43 (d, 6H), 1|492(d ,981),(71?9 @H)H) 376% 1@810% 78

(M 1H), 2.57 (s, 3H] (brgul}l[%-& 15 (m 411), 3.55 3.59

(M _2H), 3.70-3.90 (i 7 4.34-4.38 (m 1H), 4.92
49 (fLiGyasdcyclbphop-ByP1 ( d.42 24)6H)6L.96166 (m]13H), 1.60-14&4 (nf,d, | 505

211), 7.51 (s, 1H), 8.37 (s, 111) 45 I\/bCH(I\/E;- 1.17

(d, 6H), 1.44 (d, 611FM.2.5ds,3ED); BRF-3-33 (p4H), 3$548H

(M 1H), 3.09-3.15 ( 7 4221

ety 52 S 4Tgm44ﬁ) 4§0§cﬁ111§etr_|)1?Hf,m2 ?(hD )73@

(d, 2H) 7.98 (s, 1H), 8.74 (s, lH) 10 01 (brs,
1H)
50 | (R)-Tetrahydrofur-2-yl- | 1.42 (d, 6H), 1.79-1.87 (m, 2H), 1.98-2.11 (m, | 510
2H), 2.78 (s, 3H), 3.19-3.27 (m, 4H), 3.70-3.83
(m, 6H), 4.70 (dd, 1H), 4.80 (quintet, 1), 7.23-
7.30 (m, 2H), 7.59 (d, 2H), 7.98 (s, 1H), 8.74 (s,
, 1H), 10.02 (brs, 1H)
'51 | (S)-Tetrahydrofur-2-yl- | 1.42 (d, 6H), 1.79-1.87 (m, 2H), 1.98-2.11 (m, | 510
2H), 2.78 (s, 3H), 3.19-3.27 (m, 4H), 3.70-3.83
(m, 6H), 4.70 (dd, 1H), 4.80 (quintet, 11), 7.23-
7.30 (m, 2H), 7.59 (d, 2H), 7.98 (s, 1H), 8.74 (s,
1H), 10.02 (brs, 1H)
52 | MeC(Me)(OH)CH,- 1.19 (s, 6H), 1.42 (d, 6H), 2.50 (s, 2H), 2.79 (s, | 512




6.93 (s, 111), 7.41 (d, 2H), 7.51 (s, 1H), 8.38 (s,
1H) 46 Cyclopropyl- 0.77-0.83 (m 2H), 1.00-1.05 (m
wWQ1ibp/o7s46¥4 (d, 6H), 480 1.74-1.81 (m 1H), 2P&BBGB2005/000303
3H), 3.11-3.19 (m 411), 3.79-3.87 (m 4H), 4.94
(quintet, 1H), 6.91 (d, 2H)_,6 6.94 (s, 1H), 7.41 (d,
2H), 7.51 (s, 1H), 8.37 (s, RI'—i) 47 (R) - McCH2CH( OH) -
10 Q

101 (+ 3Hy 1 43 (d_GH 1 491 58 (m 1l 1 69
Ex49& 1.78 (m 1H, 2[%™MRs, 3H), 3.11-3.15 (m 4H), |m%

53 O CHR T B Tl B PRoaiD a2y | 12
raz (4 21, 7 51629 (ﬂnt%H),8 A3, (25T), L84 Smmpmﬁ
e fol l owi ng ¢qnpounds g re
ptocedure of Exan‘p?e gg%&%‘ﬂ‘ﬁtﬁt% gnggg %By7§2&i
and 21D, 7.99 5, LD, 876 G, 1), 10,07 (s, 15D

24[4-(piperazin-|- aniling -|qnnrnnvl-9 net hy| -

54 | :mhmlgm?gmwg ) 9.34H{LADPY.B8 (0, dHd 42dai), 4.824) . | 512
The isol ate ree bas r 1880 M= C
(3m1) wi th the addit]oRoaE" gﬁ'%ﬁ%@o%@ %ﬁ?x@’a@f“r%ﬁg d
diissol uti Ion. )1 oM hyth@geh%:(mh,@IH)ﬁﬁEO(f @, 1H),Hem (gointet,i o
| equi val ent) was ac o an e resultant
drochl oride salts wg%gv %?ﬁ'?‘ﬁ%g‘i’e@%’%?ﬁgﬁq&% ﬁen
il tered and dried in m?sc&r% g}/@(&@@ﬁ? @,}54@3
NA 1 N N NN

CT/ (B2005/ 000303 - %9

- >~
— N\ L

n
]

IGS)élﬁ)eQH(MeWOH)z m834wé,dH32¢8@(d §H4,21 apd(d 63, , 182— 48 | 512
, , 2.63 (t, 2H), 3

n 4H), 3.57 Et, 2[?) 19§( 1@&2 3@;227335@1 48,
ui TH;“ , 81;%' (Z- 3411-H) 'siﬂioi%as(rﬁmx?;t (361 %21@4%‘1@%199
Cyanocycl oprop- 1-yl ’-1Hi,_7'4%-26,£ ?184.3}’1), 1._6@25’,]_2_}@67.?%5,

), 1.60-1.64 (m 5( EIH),2éT|)6 (S?lﬁ)?lé.@Q (thL_,')l!H)& 27-3. 33
4H) , 3.85-3 91

NP~ =17
ST 1. o =

h
)

HC=CCH,OCH,- 1.42 (d, 6H), 2.78 (s, 3H), 3.22-3.30 (m, 4H), 508
3.49 (t, 1H), 3.67-3.75 (m, 4H), 4.23 (d, 2H),
4.26 (s, 2H), 4.80 (quintet, 1H), 7.26-7.33 (m,
2H), 7.61 (d, 2H), 7.99 (s, 1H), 8.75 (s, 1H),
10.04 (brs, 1H)

57 | Tetrahydrofur-3-yl- 1.42 (d, 6H), 2.03 (q, 2H), 2.78 (s, 3H), 3.22- 510
3.30 (m, 4H), 3.36-3.45 (m, 1H), 3.66-3.76 (m,
4H), 3.77-3.84 (m, 4H), 4.80 (quintet, 1H), 7.28-
7.36 (m, 2H), 7.61 (d, 2H), 7.99 (s, 1H), 8.75 (s,
1H), 10.05 (brs, 1H)

58 | (Me);NCH,CH,- 1.42 (d, 6H), 2.74-2.78 (m, 9H), 2.93 (t, 2H), 511
3.21-3.32 (m, 6H), 3.72-3.78 (m, 4H), 4.80
(quintet, 1H), 7.22-7.28 (m, 2H), 7.59 (d, 2H),
7.99 (s, 1H), 8.74 (s, 1H), 10.01 (brs, 1H)




(m 4H), 4.80 (quintet, 1H), 7.24 (d, 2H), 7.59 (d,
2H), 7.98 (s, 1 H, 874 (s, 1 H, 10.01 (brs, 1H 50
w@ Rosheuusahydrof ur-2-yl - 1.42 (d, 6H), 1.79-1.8B71/GBR005/000303
2H), 1.98-2.11 (m 510 2H), 2.78 (s, 3H), 3.19-3.27

(m 4H), 3.70-3.83 (m 6H), 4.70 (dd, 1H), 4.80
(quintet, 1H), 7.23- 7.30 (ﬂ'ZH), 7.59 (d, 2H), 7.98
(s 1H) 8 74 (s 1H) 10 02 (brs 1H) 51

Ex (ER Tetrahydrof ur-2- yNMR. 42 (d, 6H), 1.79-1.87 (m |mi/z

L LN lo] Lo Yo 2
[ - |

9 ORNOSYeTs, 55 ( - “Big. o 7 ot 300 205 o, | 511

(quintet, 1H), 7.23-|%.28% 4 ,3.40-591 (4 7.98
2035 340,501 (18, 41Dy .80

¢
Y

(¢, 1H), 8.74 (s, 1H), 10. (17r, H)
N%)C( NE) (OH) CH2- 1. 19 | (@uintghg D), 7.08 40,280, BER (4, 2EBT .98,

2H), 2.79 (s, 512 3} . 133 4 3.81-3. 89
A R L N A L R TR

60 ((HQEH:),C- 99 (s, 1H) 1.48.(IGH)s2.73k) 3H)L0.068.(bis, IH)H) | 514
roG(NE) 2. 1,18 (o] doryi-otim Aty Agas o, A8 p gy

3/25- 512 3.29 4 i :

4f), 4.80 (quint é{n 1_5)1}1?41?,%9 g@ﬂg?umm’zg)@%gs. ggmg]

2H), 7.99 (s, 1H), 8|761(&, ZH)H-99 tso 1% 8(Hr(s, 1HDH O

(R) - MeCH( Me) CH( OH) - 0. , 3H), 0.88 (d, 3H), 1.42
(d, 6H), 1.82- 512 J_.@é@] 1E)|). 2. 79 gs. 3@0.

61 3| TéndoBIy1OH,AH) ,  3.188-3, @D, 1.018 (s4B), 30200628 (i, 2HR) , | 522

4179 (quintet, 1H), 71.38-7,4 .64 (d, ,
799 Eg 1H) 8.H)76 §;3%13r-f}0,g%%%gff%?é,z(%ﬁé)sé-g%m
($) - MECH( Me) CH(OH) - -(%ﬂnt@f,le%H)'ZZ (@,-ﬁg, 1.90-73d)(m, 2H$2
(d, 6H), 1.82- 512 1.90 ém 1H), 2.79 (s, 3%,

3.27-3.33 (m 4H), 3.789-@. 3D, (-89 (4ih). 87406, 118, 9-2Hfs,
4179 (quintet, 1H), 7.,38- , 7.64 (d, 2H),
ny F gg H . 1438, 103 pkMupH ( H)

62 | 1H-Tetrazol-5-yl-CH,- (MeOD): 1.54 (d, 6H), 2.82 (s, 3H), 3.57-3.63 | 522

(m, 2ED), 3.75-3.81 (m, 2H), 4.03-4.12 (m, 4H),
4.32 (s, 2H), 4.92 (quintet, 1H), 7.55 (d, 2H),
7.83 (d, 2H), 7.86 (s, 1H), 8.68 (s, 1H)

63 | 1-Methyl-L-prolyl- 142 (d, 6H), 1.84-1.92 (m, 2H), 2.04-2.14 (m, | 523
1H), 2.52-2.59 (m, 1H), 2.79-2.82 (m, 6H), 3.11-
3.22 (m, 4H), 3.59-3.85 (m, 6H), 4.70-4.84 (m,
2H), 7.10 (d, 2H), 7.54 (d, 2H), 7.97 (s, 1H),
8.72 (s, 1H), 9.66 (brs, 1H), 9.93 (s, 1H)

64 | MeSO,CH,- 1.42 (d, 6H), 2.79 (s, 3H), 3.11 (s, 3H), 3.22- 532
3.30 (m, 4H), 3.78-3.88 (m, 4H), 4.54 (s, 2H),
4.80 (quintet, 1F), 7.23-7.27 (m, 2H), 7.59 (d,
2H), 7.98 (s, 1H), 8.74 (s, 1H), 10.02 (brs, 1H)




1H), 8.76 (s, 1H), 10.09 (brs, 1H) 56 HC=CCH2OCH2-

1.42 (d, 6H), 2.78 (s, 3H), 3.22-3.30 (m 4H), 508
w@20090¢u461 1 H), 3.67-3.75 (m 4H), 4.23 (d, 2HCT/GB2®5/000303
(s, 2H), 4.80 (quintet, 1H), 7.26-7.33 (m 2H), 7.61
(d, 2H), 7.99 (s, 1H), 8. 75{ , 1H), 10.04 (brs, | H)

57 Tetrahydrofur-3-yl- 1.42%d, 6H), 2.03 (q, 2H)),

2.78 (s. 3H), 3.22- 510 3.30 (m 4H), 3.36-3.45 (m
Examples 63-8_3 76 (m 4H), 3.77-3.84 (m 4H), 4.80

(ay ' ; , ;

s l’i”h?_ E(I)ﬁfowg;ﬂé;%on(l;goug&l“ﬁgre E%nggg b? t‘f)f%e Sp’rgcgfa)&regog Exahidle 38 uSfg the
appioE) R NG GH2-{4- ipin@a(id-l-sd}d)lilinﬁ] -341-20p®py 2 -n®Hy]- 1 -iggdazol-5-

£, . 511 .32 (m 6H), 3.72-3.78 (m 4H),
yl)PSi‘.“%‘tfg‘%(@X%‘F’Blt“%l 7.22-7.28 (m 2H), 7.59 (d, 2H),

7.99 (s, 1H), 8.74 (s, 1H), 10.01 (brs, 1Hp WO

2005/ 075461 PCT/ GB2005/ 000303 -61 Ex R NM{ nfz 59

HOCH2N( Me) CH2- 1.42 (d, 6H), 2.78 (s 7 2 88- 2. 95

(7H, m), 511 3.20-3.31 (m 4H), 3.42-3.51 (m 4H),

H) ,

4.80 (quintet, (d, 2H 2H), 7.98
(s, 1H), 8 .81H) 60 ( HOCH2) 2C-
1.42 (d, 6H), 3 11 (m 1H), 514

3.22-3.30 (m M3 N (m 4H). 3.78-3.90 (m
4H), 4.80 (qui . 1H), 7729-7.35 (m 2H), 7.61 (d,
2H), 7.99 (s, 8.75 (s, 1H), 10.04 (brs, 1H 61

tra7n| 1 \/I CHPR 142 (d 2718 /c 2N

Ex 3[R0-3.28 (m 2H), 5.>£IN§IR>,Q3DQM§6)(m 2H), 3.70-3.85 |m/z

65 ? nmg,ﬁg)gﬁWng ﬂi%w 463437%7@%%@ 450

9131 (s, 1H), 10. 046084 21682, 20, 566 -5.56 (m, 1K)
1H Tetrazol - 5-yl - CH2{ 4 6 .82 (s,
al), 3.57-3. 63 522 4SYREH), $0873 98 (thy, 35455 5
(m, 2H), 3.21 - 3.10 (m, 4H), 2.72 (brs, 1H),
2.62 (s, 3H), 1.48 (d, 6H), 1.37 (d, 3H)

66 | Cyclopropyl 9.19 (s, 1H), 8.31 (d, 1H), 7.47 (4, 2H), 7.39 (s, | 447
1H), 6.97 (s, 1H), 6.94 (d, 2H), 5.74 - 5.65 (m,
1H), 3.88 - 3.71 (m, 2H), 3.69 - 3.54 (m, 2H),
3.17 - 2.94 (m, 4H), 2.42 (s, 3H), 2.06 - 1.95 (m,
1H), 1.40 (d, 6H), 0.79 - 0.67 (m, 4H)

67 | MeOCH,- 9.18 (s, 1H), 8.33 (d, 1H), 7.49 (s, 1H), 7.47 (d, | 450
2H), 6.96 (d, 1H), 6.92 (d, 2H), 5.72 - 5.63 (m,
1H), 4.13 (s, 2H), 3.62 - 3.49 (m, 4H), 3.29 (s,
3H), 3.11 - 3.00 (m, 411), 2.48 (s, 3H), 1.40 (d,
6H)

68 | (S)-MeOCH(Me)- 9.22 (s, 1H), 8.32 (4, 1H), 7.47 (d, 2H), 7.43 (s, | 464
1H), 6.93 (d, 2H), 6.95 (s, 1H), 5.73 - 5.64 (m,
1H), 4.24 (q, 1H), 3.65 (d, 4H), 3.24 (s, 3H),
3.10 (brs, 4H), 2.47 (s, 3H), 1.40 (d, 6H), 1.23
(d, 3H)




(m 2H), 3.75-3.81 (m 2H), 4.03-4.12 (m 4H), 4.32
(s, 2H), 4.92 (quintet, 1H), 7.55 (d, 2H), 7.83 (d,
WQ@Rko5/075486 (s, 1H), 8.68 (s, 1H) 63 1- Met hyl - LP@F/GB005/000303
1.42 (d, 6H), 1.84-1.92 (m 2H), 2.04-2.14 (m 523
1H), 2.52-2.59 (m 1H), 2.79-2.82 (m 6H), 3.11 3.22
(m 4H), 3.59-3.85 (m 6|—|)'63f'70-4. 84 (m 2H), 7.10
2H) 7 54 (d_ 2 7.97 (s, 1H) 8 72 (s_ 1H)

.@6 (brs 1H), 9.93 @Nwmusoemm@sogcm 1.42 (d m/z

Ex
11 [ ~ laYal

S)@'\

69 4H)(S) %09511@38”'('5 4H§),J13X ggj,({gm 6'_613) 14%(1(%{):%%--; 750
1K), 7.23-7.27 (m 2rmﬂ>,mgm,6w§d 1?{89557455.64@1;
brs, 1 2005//075461

8174 (s, 1H), 10.02 rs,
PCT/ GB2005/ 000303 - 62H), | BY), 45086 -4tH@, 18).130/8i ng

conpounds were prepal rqceyl;u(;ne 2E4<7a(r§p§ 3
usi ng the appropri ate 6_3,%0@{1 m§393 2 4% PH),
2- [ 4 (p| pera2| n-1-vyl aﬁhOI(drﬁﬂ) 14.2Q (d, BH@propyI 2- mat hyI -

| da=—2~1l

(00

70 N B P oo TSR, R i) oy hoos
% (R) - HOCH( Me) (CDCLSH)%@J@@) 3@)5és ﬁ}ﬁﬁsﬁzﬁ Sgt%m

138 (s, 1H), 450 6 ng
|56 (m 1H), 4.51 (qui,+4>24(:q )36§(¢,24P£)n§ (s 3HR. 64

2,58, (0,21 > ey iy o gy 190

N

é¢Pepropyl 9.19 (s, |9H,(s,8H3,18.80(d, 1H),,7.47.(4, 2K 7.481, , | 448
139 (s, 447 1H), 6.94 (d, 1H), 6.92 (d, 2H), 5.74 - 5.64 (m,
1H), 3.67 (brs, 4H), 3.04 (d, 4H), 2.94 - 2.86
(m, 1H), 2.47 (s, 3H), 1.40 (d, 6H), 1.01 (d, 6H)

\I\QI\J' U'I\ICDHZ

72| MeC(Me)(OH)CH,- 9.19 (s, 1H), 8.30 (4, 1H), 7.47 (4, 2H), 7.38 (4, | 478
1H), 6.94 (d, 1H), 6.92 (d, 2H), 5.74 - 5.64 (m,
1H), 4.80 (s, 2H), 3.68 - 3.59 (m, 4H), 3.29 (s,
1H), 3.10 - 2.98 (m, 4H), 2.47 (s, 3H), 1.39 (d,
6H), 1.20 (s, 6H)

73 | 2-(R)-Tetrahydrofur-2-yl | 9.20 (s, 1H), 8.31 (d, 1H), 7.47 (d, 2H), 7.42 (s, | 476
1H), 6.94 (d, 1H), 6.92 (d, 2H), 5.73 - 5.64 (m,
1H), 4.69 (t, 1H), 3.81 - 3.70 (m, 2H), 3.69 -
3.55 (m, 4H), 3.10 - 2.98 (m, 4H), 2.48 (s, 3H),
2.10 - 1.93 (m, 2H), 1.90 - 1.76 (m, 2H), 1.40
(d, 6H)

74 | 2«(S)-Tetrahydrofur-2-yl | 9.20 (s, 1H), 8.32 (d, 1H), 7.47 (d, 2H), 7.42 (s, | 476
1H), 6.94 (d, 1H), 6.92 (d, 2H), 5.73 - 5.64 (m,
1H), 4.69 (t, 1H), 3.82 - 3.70 (m, 2H), 3.69 -
3.55 (m, 4H), 3.10 - 2.99 (m, 4H), 2.48 (s, 3H),
2.09 - 1.98 (m, 2H), 1.90 - 1.77 (m, 2H), 1.40
(d, 6H)




1H), 6.97 (s, 1H), 6.94 (d, 211), 5.74 - 5.65 (m 1H),
3.88 - 3.71 (m 2H), 3.69 - 3.54 (m 2H), 3.17 - 2.94
W@ 205061 2. 42 (s, 3H), 2.06 - 1.95 (m 1H), BCHGBE@3/000303
6H), 0.79 - 0.67 (m 4H) 67 MeOCH2- 9.18 (s, 1H), 8.33
(d, 1H), 7.49 (s, 111), 7.4@ (d, 450 2H), 6.96 (d,
1H) 6.92 (d, 2H), 5.72 - %B(m 1H) 4.13 (s, 2H),
Q/IO (m /Il_l\ 2 20 /c 11 Q_ﬂﬂ /m
EX44}1 2.48 (s, 3H), 1 Hd‘IMa!GO%M)Hés (S) MeOCH(Me) - | mvz
752 ﬁﬁmxycwﬁgq TS A @ s s 1 4@
(1 , 44&04 (g 4%H)( 3 6.57(1?,1??.,183%2H)(§62§m5 (m,’sut)bo
DIr's, S, , . ) - )
WD 2005/ 075461 PCT/ GBg%ﬂ)S/B@@é@O%H)’ 3% (BEHR %ﬁé\&ﬁﬁ)
(BOOMHz) mz 69 (S){H s,
1H), 7.47 (d, 2H), 7/40 g IVE11250 1 9“‘112]}?20@ g
6192 (d, 1H), 5.74 ;\91.1 )(m 1H), 4 92 (d, 1t|)m4150
e (NGO, & oyt I W R O
g 3; - M;oi:;l( ?/B) - 42.4201 SH),gH)gé(s,E&m;w.w(d, 1H),,5.64 45754 @,
, . S, . .95 (s, 1H),
5|74 - 5.64 (m 1H), %HM-"(MS 1%-)9‘%5%("63}‘3& 594?%7‘;23“:23
($, 3H), 2.47 (s, 3&}1)%4@3(25(11{3&111{21 812(%1 1%*)L 71
itPr- 9.21 (s, 1H), 8.31 (d, 1H
(. 448 | H), 6.94 él581ml)2H)6192(Q,c6H)2®=|§39(t5 - 5 64
¢ rs;—H 85
71 TP HORE 5 50 3t g W&.Séﬂfac}wékﬁf ¢, |04
MEC( Me) (OH) CH2- 9. 19 CH), 71560)(d, B1)30.16dd, 1)) 5.6~ 8.35 (4,
2H), 7.38 (d, 478 1H?Jl 6.94 (d 1}—%, 6,92 (d. 21,
5|74 - 5.64 (m 1H), | 4302549, B 4.03 - 843 (mgAH 34y -
4H), 3.29 (s, 3.30 (m, 4H), 2.80 (s, 3H), 1.72 - 1.57 (m, 2H),
1.49 (d, 6H), 0.89 (t, 3H)
781 1-Cyanocycloprop-1-yl 9.74 (s, 1H), 8.58 (d, 1H), 8.20 (s, 1H), 7.58 (d, | 471
2H), 7.26 (d, 2H), 7.12 (d, 1H), 5.64 - 5.55 (m,
1H), 4.97 (brs, 1H), 4.00 - 3.76 (m, 4H), 3.36 -
3.25 (m, 4H), 2.80 (s, 3H), 1.65 - 1.53 (m, 4H),
1.48 (d, 6H)
79T | (R)-MeCH(Me)CH(OH)- | 9.98 (s, 1H), 8.62 (d, 1H), 8.23 (s, 1H), 7.71 (d, | 478
2H), 7.58 (d, 2H), 7.18 (d, 1H), 5.64 - 5.55 (m,
1H), 5.38 (s, 2H), 4.07 (d, 1H), 4.04 - 3.78 (m,
4T1), 3.48 - 3.35 (m, 4H), 2.82 (s, 3H), 1.94 -
1.82 (m, 1H), 1.50 (d, 6H), 0.87 (dd, 6H)
801 | (S)-MeCH(Me)CH(OH)- | 9.87 (s, 1H), 8.60 (d, 1H), 8.21 (s, 1H), 7.64 (d, | 478
2H), 7.47 - 7.34 (m, 2H), 7.15 (d, 1H), 5.64 -
5.54 (m, 1H), 4.20 (brs, 2H), 4.08 (d, 1H), 3.98
- 3.70 (m, 4H), 3.38 - 3.25 (m, 4H), 2.81 (s,
3H), 1.93 - 1.82 (m, 1H), 1.49 (d, 6H), 0.88 (d,
3H), 0.85 (d, 3H)




1H), 3.10 - 2.98 (m 4H), 2.47 (s, 3H), 1.39 (d, 6H),
1.20 (s, 6H) 73 2-(R)-Tetrahydrofur-2-yl 9.20 (s, 1H),
wW@2®3/0tde1 1H), 7.47 (d, 2H), 7.42 (s, 476 1H)PCBGB84005/000303
(d, 1H), 6.92 (d, 2H), 5.73 - 5.64 (m 1H, 4.69 (t,
1H), 3.81 - 3.70 (m 2H), 3.69 - 3.55 (m 4H), 3.10 -
2.98 (m 4H), 2.48 (s, 3H)952.10 - 1.93 (m 2H), 1.90
- 1.76 (m 2H) . 1.40 (d. 6H) 74
Ex 2{ RS) - Tet r ahydr of ur - >I—L/NIVH{23D0(VH;IZ)1I—|) 8.32 (d, 1H), |m/z
81T MesIgFaBLr3 - 5 64 (19104@.)1}1)@ @old( 1), 32 (5,30 207 | 464
3/]70 (m 2H), 3.69 - (¢ 4
s STt h S :%dﬁﬁ) ms 5"2;6(1{% 1&9 48@8%@1@1}}7
(?n 2H), 1.40 (d, 6Hf mz@amem) 352(s 4H), 3.26 (s,
PCT/ GB2005/ 000303 - ¢ 0 51
1{Hydr oxycycl oprop-1 )%FI%Z gS(H %R?[&é% gﬁ%é 5?510@ 6fﬁ)
82 12. %%)CCH%C(%&SEDZ( 7. ZEI) - 4@8 (s 71H§78 6zn[d 4Hi),,82'2(§,81}{)ﬁ779.1-|) 478
) - 5, m
280 Cs ey 4 T et s @ 6595 i 23
0/83 - 0.77 (m 2H %%(ﬁ}?'\@%ﬁ%@h%ﬂ)%.%(é%ﬂ)
1), 8.60 (d, 1H), 8)2 ,
7/50 (s, 2H), 7.15 (d34§H)3385(rr64H9 25825(4,1%12911d )97
($, 1H), 4.25 (q, 1H)12§ 99y 3.70 (m  4H), 3.42 -
3/25 (m 4H), 2.81 (s,° #6’,}9.72 - 1.58 (m 2H), 1.49
83 (dF,6H), 0.89 (t, 3H) 9778Xs,(1IR); TR CHY, &H0-(s AFD07.6B(d, | 456
1), 8.61 (d, 1H), 8./21 (s 1Héle 7.68 (d, 464 2%&,
7150 (d, 2H). 7.16 (d2H+H22 @, 8D.7.18 5Hne. 796 1HY o5
(q, 1H), 4.02 - 3.73 (4 45@5,@:31% 4'693(s3ﬁ-1)§§r1834'3|)7'16m
2/80 (s, 3H), 1.72 - |1.57 é 89
(4, 3H) 781 1-q/anocyéHO,|cﬁr%-3.LZy(m,94H7)426@ S_HI),,l‘@(QB
(d, 1H), 8.20 (s, 1H) ) 58 (d, 471
84! | HC=CCH,OCH,- 9.89 (s, 1H), 8.60 (d, 1H), 8.23 (s, 1H), 7.67 (d, | 474
2H), 7.55 - 7.41 (m, 2H), 7.16 (d, 1H), 5.64 -
5.55 (m, 1H), 4.60 (s, 1H), 4.29 (s, 2H), 4.24 (d,
2H), 3.49 (t, 1H), 2.81 (s, 3H), 1.50 (s, 6H)
851 | HOC(Me),- 9.24 (brs, 1H), 8.55 (d, 1H), 7.54 (d, 2H), 7.19 - | 464
7.13 (m, 2H), 7.09 (d, 1H), 5.63 — 5.54 (m, 1H),
4.84 (brs, 1H), 3.97 (s, 4H), 3.24 (s, 4H), 2. 81
(s, 3H), 1.52 (d, 6H), 1.41 (s, 6H)
86' | Bt- 9.89 (s, 1H), 8.61 (d, 1H), 8.21 (s, 1H), 7.68 (d, | 471
2H), 7.57 (s, 2H), 7.16 (d, 1H), 5.64 - 5.54 (m,
1H), 4.86 (s, 1H), 3.90 (s, 4H), 3.44 - 3.30 (m,
4H), 2.81 (s, 3H), 2.39 (q, 2H), 1.49 (d, 6H),
1.01 (t, 3H)

! The isolated free base was dissolved in EtOAc (3ml) with the addition of a few drops of

MeOH to aid dissolution. 1.0M hydrogen chloride in ether solution (1 equivalent) was added,

and the resultant hydrochloride salts were triturated with ether then filtered and dried in

vacuo.
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2H), 7.26 (d, 2H), 7.12 (d, 1H), 5.64 - 5.55 (m | H),

4.97 (brs, | H), 4.00 - 3.76 (m 4H), 3.36 - 3.25 (m
W@ k)o5/025480 (s, 3H), 1.65 - 1.53 (m 4H), 1. 48r¢OGB&I5/000303

791 (R)- MeCH(Me) CH(OH) - 9.98 (s, 1H), 8.62 (d, 1H),

8.23 (s, 1H, 7.71 (d, 478_2H), 7.58 (d, 2H), 7.18

(d, 1H), 5.64 - 5.55 (m 1M, 5.38 (s, 2H), 4.07 (d,
Exattlio g4 04 - 3.78 (m  4H), 3.48 - 3.35 (m 4H), 2.82

, 1,94 - 1.82 (m 1H), 1.50 (d, 6H, 0.87 (dd,

2- {@H—(ﬁ&ivﬂpﬁaerm& i %

1 8.21 (s, 1H), ( 2 47 - 7.34
flu (d, 1H). 5.64 5.54 (m 1H), 4.20 (brs, 2H),

4. H)O& s&lgmon]fhﬁs(ZZ)&} ethyl%m?&)@r@é%&%—bl (12 %_ﬁgopfl—g él%??h&‘l rf‘é{_bmldazol-
‘YDPTB’B'Z(@- -Om-éMeth)O B €9, 28HmolNRACOBI-Girdsé G Ipiperazin-1-

AT LTI T RE T T

(901?11)2zﬁhs4ﬁdted {(ler feflux £ér. 186rs- The &ﬁct{dﬁlmlifd}e wés }_E&r@fe& under reduced
4

pres(sg)e ang '_be t1t% cg@p%&nd \garq)slssgol%e%@rz%% sﬂlqg ggb(3 dMe@]:B / IREM). It

WasWMC%S%ﬁ)aﬁﬁzn(e%ap%bﬁﬁon %16@3( (SCbg (%1"96) l\ﬁ\/lﬁ?-l §§ (d %m 12.03 (s,

- 478
SH) (85 (o §i0) BAzEDMEO Skgal] 3 98 8m, 268, 005 (m LHYP, 57&‘n148H1 "

ol 495502592, 3 8.2 Ay S5 ol o

(s, 1H), 7.57 (d, 456 2H), 7.22 (d, 2H), 7.12 (d,
1I1-IIE! g 79 (t, 1H), 5.64 - 5.55 (m 1H), 4.69 (s, 1H),
3.7 (m 4H), 3.34 - 3.21 (m 4H), 2.80 (s,
2-[BBiperdzid-1 vﬁﬁmhnﬁl'ﬂ) g_ lai)ﬂépr%%ﬂg%ﬁﬁn%mﬁ%ol(ﬁvl) SHluordbyBthidine
(s,
hydrochlontl')
The title compound was prepared from 2-{4-[4-(acetyl)piperazin-1-yl]anilino}-4-(1-

isopropyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidine (Example 87) by the procedure of
Example 20). The title compound crystallized from the reaction mixture as the HC1 salt and
was filtered off, washed with isopropanol and ether. Yield = 8.01g (98%). NMR: 1.46 (d,
6H), 2.78 (s, 3H), 3.21 (brs, 4H), 3.32 (m, 4H), 5.24 (septuplet, 1H), 6.96 (d, 2H), 7.47 (d,
1H), 8.05 (d, 2H), 8.70 (d, 1H), 9.42 (brs, 1H), 9.65 (s, 1H); m/z 396.

Examples 89-102

The following compounds were prepared by the procedure of Example 38 using the
appropriate acid and 2-[4-(piperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-1H-imidazol-5-
yD-5-fluoropyrimidine hydrochloride (Example 88).

For Examples 89-96, the isolated free bases were dissolved in EtOAc (3ml) with the
addition of a few drops of MeOH to aid dissolution. 1.0M hydrogen chloride in ether solution
(1 equivalent) was added, and the resultant hydrochloride salts were triturated with ether then

filtered and dried in vacuo.
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7.40-7.47 (m, 2H), 7.63 (d, 2H), 8.08 (d, 1H), 8.76 (d,
1H), 9.90 (brs, 1H).

468

93

i-Pr-

1.01 (d, 6H), 1.45 (d, 6H), 2.75 (s, 3H), 2.90 (quintet,
1H), 3.10-3.18 (m, 4H), 3.66-3.74 (m, 4H), 5.25
(quintet, 1E), 7.08-7.16 (m, 2H), 7.51 (d, 2H), 8.06 (d,
1H), 8.72 (d, 1H), 9.69 (brs, 1H).

466

94

(R)-MeCH(OH)-

1.10 (d, 3H), 1.45 (d, 6H), 2.79 (s, 3H), 3.20-3.33 (m,
4H), 3.75-3.87 (m, 4H), 4.47 (q, 1H), 5.25 (quintet, 1F),
7.27-7.33 (m, 2H), 7.57 (d, 2H), 8.07 (d, 1H), 8.73 (d,
1H), 9.81 (brs, 1H).

468
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R' |R? |form |NMR (CDCls) PFNMR | m/z

97

Et H R 1.02 (t, 3H), 1.47 (d, 6H), 1.55 (m, 1H), -147.82 482
1.75 (m, 1H), 2.59 (s, 3H), 3.15 (m, 4H),
3.58 (brs, 2H), 3.69 (d, 1H), 3.80 (m, 1H),
3.88 (m, 1H), 4.36 (m, 1H), 5.54 (septuplet,
1H), 6.80 (s, 1H), 6.92 (d, 2H), 7.40 (d,
2H), 7.57 (d, 1H), 8.23 (d, 1H)

98

Me |Me (R 1.42 (d, 3H), 1.47 (d, 6H), 2.59 (s, 3H), -147.93 482
3.15 (m, 4H), 3.38 (s, 3H), 3.80 (m, 4H),
4.20 (q, 1H), 5.54 (septuplet, 1H), 6.80 (s,
1H), 6.92 (d, 2H), 7.40 (d, 2H), 7.57 (d,
1H), 8.23 (d, 1H)




1H), 8.73 (d, 1H), 9.76 (brs, 1H). 92 MeOCH2- 1.47 (d,
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2 . 3.-15 (l S 468 ’27A(hc AI—I\ 446 (q’
10013 Et 5. pHt (séptum@@z 3, 147 (GR35 (D, 7. 50 1¢h8%, | 482
2H), 8.Pp9 (d¢, 1H)|, 7 H OR
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1H), 6.80 (s, 1H), 6.92 (d, 2H), 7.40 (d,
2H), 7.57 (d, 1H), 8.23 (d, 1H)
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1H), 6.92 (d, 2H), 7.40 (d, 2H), 7.57 (d,
1H), 8.23 (d, 1H)
1022 |i-Pr (H |S 0.83 (d, 3H), 1.10 (d, 3H), 1.47 (d, 6H), -147.82 | 496
1.55 (m, 1H), 1.87 (septuplet, 1H), 2.59 (s,
3H), 3.13 (m, 4H), 3.58 (m, 3H), 3.69 (d,
1H), 3.80 (m, 1H), 3.88 (m, 1H), 4.28 (dd,
1H), 5.54 (septuplet, 1H), 6.80 (s, 1H), 6.91
(d, 2H), 7.40 (d, 2H), 7.57 (d, 1H), 8.23 (d,
1H)

! Chromatography with 5% MeOH.NH; (7N) in DCM:EtOAc (1:1) solution
? Compound required further chromatography eluting with 5% MeOH in EtOAc
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1.75 (m 1H), 2.59 (s, 3H), 3.15 (m 4H), 3.58 (brs,
2H), 3.69 (d, 1H), 3.80 (m 1H), 3.88 (m 1H), 4.36

W@ PgosaHue1 5. 54 (septuplet, 1H), 6.80 (s, 1H),PGI/6B2¢0d/000303
2H), 7.40 (d, 2H), 7.57 (d, 1H), 8.23 (d, 1H) 98 M
Me R 1.42 (d, 3H), 1.47 (d,_@l:l), 2.59 (s, 3H), -147.93
482 3.15 (m 4H), 3.38 (s, , 3.80 (m 4H), 4.20

, ]1 , 5.54 (septuplet, 1H)!_|)6. 80 (s, 1H), 6.92 (d,
E’éﬁpl—@m (d, 2H), 7.57 (d, 1H), 8.23 (d, 1H WO
2- {2085 QZ&&%&QT&Q&%QQ&/ AR08 -4-@ ﬂsdﬁo&lz%eﬂﬁﬁf l'H—MMBazol—S-

_%CDCIB 1I9F NMRmz 99T 1-Pr HR 0.83 (d, 3
yl) rﬂuomﬂvrlrmdmgz (d, 6H), -147.82 496 1.55 (m 114)

L g%he(tﬁféQ:gﬁi?Bﬁgi gé%pzreﬁ%glg the D ?‘“% i%(g,g@ 48;58—% s 2

(pigketdkin-1-41)28ligalei-(1-EéPropyd- Memgslem{-umidetqlélﬂ) S-fho8pyfimidine

hydtpghior e Pptye o 2bamg 055mbD. Az work . il ieise Was pigica by

hr hy onldil HeDEM ,
c 61ﬁii-tg§1(hbmy (21 o Ga%lﬂﬁxz% 0 DC (\%@7@)6 G2 ﬁg]g/@a %ﬁig)oﬂé) rITI]Ig M/z

496111), 3.88 (m 1H), 4.36 (m 1H) , 5 54 (septupl et,
111), 6.80 (s, 1H), 6.92 (d, 2H), 7.40 (d, 2H), 7.57
(d, 1H), 8.23 (d, 1H) 101 Me Me S 1.42 (d, 3H), 1.47

Exdmipled®, 2.59 (s, 3H), - 147. 93 482 3.15 (m 4H), 3.38

Vl)—GCﬂuorciHvl}lmlcﬁne?@c_ﬁ&hl&id)e 102 2 i-Pr H S 0. 83 (d 3H)

110 d, 6H), -147.82 496 1.55 (m_1H)
g { gdeg,?t-.f}ﬁqt@gyacq_ p1pgagg—1(§§]an1hno} -4-(1-isopropyl- 2-methy1 1H-

imldazol -5-yl)-5-fluoropyrimidine (Example 103) was deprotected by the procedure of
Example 22. The reaction mixture was evaporated under reduced pressure. The residue was
dissolved in DCM (15 ml), washed with water(10ml) and brine (10ml), dried and evaporated.
The residue was triturated with ether and re-evaporated to give the title compound as a solid
134 mg. This was converted to the hydrochloride salt from EtOH by the addition of 1M ether
/ HCI. After evaporation and trituration with ether a solid was obtained. NMR: 1.46 (d, 6H),
2.78 (s, 3H), 3.14 (b 5, 4H), 3.58 (b s, 2H), 3.68 (b s, 2H), 4.13 (s, 2H), 5.26 (septuplet, 1H),
7.10 (b s, 2H), 7.50 (d, 2H), 8.08 (d, 1H), 8.72 (d, 1H), 9.68 (b s, 1H); m/z 454.

Example 105

-4-(1-cyclobutyl-2-methyl-1 H-imidazol-5-y1)-5-

fluoropyrimidine

The title compound was prepared from (22)-1-(1-cyclobutyl-2-methyl-1H-imidazol-5-
y1)-3-(dimethylamino)-2-fluoroprop-2-en-1-one (Method 16; 1.406g) and N-[4-(4-
acetylpiperazin-1-yl)phenyl]guanidine bicarbonate salt (Method 2, 2.71g) by the procedure of
Example 18 to yield a white solid (2.21g, 88%). NMR: 1.61-1.72 (m, 2H), 2.06 (s, 3H), 2.30-
2.43 (m, 4H), 2.75 (s, 3H), 3.27-3.39 (m, 4H), 3.77-3.85 (m, 4H), 5.22 (quintet, 1H), 7.42-
7.48 (m, 2H), 7.69 (d, 2H), 8.09 (d, 1H), 8.74 (d, 1H), 9.97 (brs, 1H); m/z 450.
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15

3H, 3.13 (m 4H), 3.58 (m 3H), 3.69 (d, 1H), 3.80
(m 1H), 3.88 (m 1H), 4.28 (dd, 111), 5.54

w@ s@ppupbet, 1H), 6.80 (s, 1H), 6.91 (d, 2H),PdJT/682(0d/000303
2H), 7.57 (d, 1H), 8.23 (d, 111) ' Chronatography
with 5% MOH NH3 (7N) in DCM Et OAc (1:1) solution 2
Conpound required further cHlomat ography eluting with
5% MeOH in Et OAc WD 2005/ 075461 PCT/ GB2005/ 000303

Man‘pl e 103 2-f
%@é Iﬂe‘gé%ly # jﬁ_@fdlc&cﬁ %-Vl) 5-fluoropyrimidine

yI )TH@ tft]e upomppn)nd msmrwpare'ﬂffmm Ri{d4-Canrpydpipdsazinab yl]anilino}-4-(1-
cycg)%ﬁtglﬁﬁ-erﬁjetﬁlﬁl 1l}glmlgazo&) ‘f)e§j Hi; grog}frrlm m%LExamp e T&%qngg) {)y the

proédaufeaff@zm Ib 21>I 0 ?féld d ywllowdsoﬁa(n m@r 911%) N’Mlmccby:lg SIS (m,
i dazol - }—I uor op r|m di ne

2Hy %%é#pfﬁe(naé )2?@% #153 R3o10P, (me\flﬁéﬁ o3 ﬂ<5 GB: 4H)hé33 (quintet,
r h 0 gel
LR 85 TR HT 52 2400f O U0 R @ e v 96800
Mz 496. 10 Exanple 104 2-
< 4- 4-672i dr oxyacet yf pi perazin-I-yl]anilinol-4-(1-iso
- thyl -1Hi m dazol -5- yl)-5-fl uoropyrim di ne
hy drieablleving @ompounds were prepared by the procedure of Example 38 using the

appécfprx[e‘% al(c2 i o?(%g)%%%/ah{;ybzfq%na I4n(1:|'cy)<§1|01) n -2 -n?e(tﬁyl-lH-lmldazol—S-
y1)- Bmu@ﬁﬁﬁhnédlxé éEyémfp Q6P AYE hﬂa@édrif‘ee(bg%‘&%@dlmw\ﬁ‘EtOAc (3ml)

deprotécted by the procedure of

anpl e
with thgadditinn of x fay dropmef Me¢QH do alﬂei@sseﬂnti@n 100 hwtdgen chlorlde in ether

[ [re I
<ol fleBT8 Sl b ERR IR GRS ke wit
cth&@thgndiletrathnd died i# aeedlue was triturated with ether and
re-evaporated to give the title conpound as.a solid

134 ng. This was converted to the hydrochl gfi de salt
fromEtOH by the addition of 1Methet{\4 After

evaporation and trituration with ethgr aNsollﬂ was

obt ai ned. N@L@G(d 6H) , 2027H)\) 3.14 (b

s, 4H), 3.5 \8168 4.13 (s, 2H),

5.26 (septuple 710( 7.50 (d, 2H),

8.08 (d, 1H, & bs 1H); mz 454.
Exanpl e 105 {41 4- (Ix\cet)g)m perazin-1-yl |l anilino}
-4-(1-cycl obut -met hyl - I Himdazol -5-y1L 25

. fluoropyrimdine The title conpound was prepared from

ExCIR - 1 (L CYCT OUGER (360MB @hTE) T | ™ dazor - 5° m/z

107 | HOCH,- 1.61-1.72 (m, 2H), 2.31-2.44 (m, 4H), 2.75 (s, 3H), 3.28- | 466
3.36 (m, 4H), 3.70-3.85 (m, 4H), 4.15 (s, 2H), 5.22
(quintet, 1H), 7.42 (m, 2H, 7.68 (d, 2H), 8.09 (s, 1H),
8.74 (1H, s), 9.95 (brs, 1H).

108 | (S)-MeCH(OH)- | 1.22 (d, 3H), 1.63-1.72 (m, 2H), 2.30-2.43 (m, 4H), 2.75 | 480
(s, 3H), 3.30-3.38 (m, 4H), 3.80-3.96 (m, 4H), 4.46 (q,
1H), 5.22 (quintet, 1), 7.39-7.47 (m, 2H), 7.68 (d, 2H),
8.08 (d, 1E), 8.74 (d, 1H), 9.95 (brs, 1H).
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15

20

yl)-3-(di net hyl am no) - 2-f | uor opr op- 2-en-1-one (Mt hod
16; 1.406g9) andN-[4-(4-

wa@e®sprasper azi n- 1-yl ) phenyl ] guani di ne bi car boP@t/eB2@b000303
(Method 2, 2.71g) by the procedure of Exanple 18 to
yleldavvhlte solid (2.21q, §80/(). NVR 1.61-1.72 (m
ZFD 2.06 (s, 3H), 2.30 30 7223 (m 4H), 2.75 (s,

1) 3.27.23.39 (m AH) 3 77.3 85 (m AH) 5§ 22

EX(quntet 1H), ﬂMg(soOMgz(ca@cm 7 69 (d 2H), 8.09 miz

1090 GBY PG RGPy A o bha0 Y G 20 '%é%f’%@%‘éﬂvm 480

2; F|4 5" pe{ ﬁzi ni &E )BH)GUBO ?B@km441ﬁ)13‘8013|%(m 4H), 446 (q,

u -Z-1e - I M dazo

Trg title cgn'pc Jho, %(%Wéﬁiaﬁl}@dmf?ﬂrﬁ (m, gk’l),768 (d, 3H),

2{{4- 4- tyl 1-
b S LTS B9 BT EOD 0 g1

cycl obut yl - 2- i1 1THT mi uoropvrind

110n¢ M&®@Hp| e 10%;1.62- BAYjm,BH); 1203 .4grme ¢ 265, 3R DL d 480
20 to yield | | id.(1. 5389, .909 13));
161 1 78 (ma 13 %"5%5392@ ‘?ﬁ% giﬁo 8%“133%?4(‘% )
3./03-3.09 (m HjH) ﬁzzlglui’mé&uﬁ)ﬁv 4§H)50 (51 @ﬁ) (7qw (gltm)

1), 6.93 1
(c? 1H), 8(22 ((?091(#01H¥r§554@)8 )iéo’(%fhﬁr%éﬁim 110 10

II c I UI I UVVI 'y LUIIpUUIIUb wWel © pPli B[.Jdl BU Uy lIIB Pl ULBUUI c

of Exanpl e 38 using the appropriate acid and
ﬁlé 14 Pi pera2| n-1-yl )am l'ino] -4-(1-cycl obutyl 2- net hyl
= ) di, .

E? @ Dﬁgéjchﬁhrﬁ @loﬁfl éﬁ-lgoi% f@%t I- 1%%:&81-%{3 rop-2-en-1-one
d| SSO .

uti on. rogen chloride in ether solutlon

(Mqth.ocbmwoémqm%@ A6iw8 0. Santol) bl -6 (hotghelino)phony guanidine

blc%r ona r&:lt?é/iregne leﬁ d”()éngv\@ é li){/l%l ?{Jrrgett%qa(‘}%kﬂlhdﬁ\éﬁﬂft hr% heatec”‘or 20
mldftdg%t 200;9 in EXniC2oMbAR. G‘B@fﬁgﬂiﬂ; I@E&QWamﬁpoﬁ&a ubi¥z@duced

pre@uygan%i A eélg]%m)(r};?ﬁed ﬁpq)c]]a}oglai;qgra;)hg g0 E&\ca gq! ﬂlth Me@%&%@l\d (4:96 to
8: 9?’&) &1\% tﬁ@tltll_eé &ﬁ&ﬁﬂéﬁﬁd ’aftéil'ﬂltuthlo‘thﬁHrét](l&I'!is a7sog)§ 96&% 5890 NMR 1.42

(d, 1) 2%@-1(3@-)) 3. OG_(tzfiH)g é 75 $6H), B. B seprupdet( HD, 99 (d, 2H), 6.97 (4,
1HE 7387 €118, 1.8 (i, 8321, 118%.18 (s, 1H); m/z 379.

Example 112
2-[4-(Morpholino)anilino}-4-(1-ethyl-2-methyl-1H-imidazol-5-y1)-5-fluoropyrimidine

bydrochloride
(2E)-3-(Dimethylamino)-1-(1-ethyl-2-methyl-1 H-imidazol-5-yl)-2-fluoro-prop-2-en-

1-one (Method 15; 250mg 1.11mmol) and N-[4-(morpholino)phenyl]guanidine bicarbonate
salt (Method 4; 405mg 1.44mmol) in 2-methoxyethanol (4.5ml) were heated for 30 minutes at
200°C in a microwave. The reaction mixture was evaporated under reduced pressure and the
residue purified by chromatography on neutral alumina (activityIl) with MeOH : DCM :
EtOAc (1:79.5:19.5) to give the title compound, after trituration with ether, as a solid 230mg
54%. This was converted to the hydrochloride salt from MeOH with 1M ether/HCI.
Trituration with ether and evaporation gave the title compound as a solid. NMR 1.19 (t, 3H),
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(s, 311), 3.30-3.38 (m 4H), 3.80-3.96 (m 4H), 4.46
(q, 1H), 5.22 (quintet, 1H), 7.39-7.47 (m 2H), 7.68
w@ cgosaruel 8.08 (d, 1H), 8.74 (d, 1H), 9.95 (brPGCT/GBR)05/000303
WD 2005/ 075461 PCT/ GB2005/ 000303 -72 Ex R NWR
(300MHz, CDC13) mz 109 (R): I\/ECH(G—I) 1.22 (d, 3H),
163172(m 2H), 2.30-2.2 (m 4H) 2.75 480 (s,
g 30- 3. 38 n84|—|), 3.80 4H), 4.46 (q,
2701659 H)532%(1(€}d111ﬁ{%5 (blwxchan@gblvsmﬂ 654&)4)4 591%%1)(’695@8,

i 4l o

, 3.31 480 (s, 3H), 3.32-3.39 (m 4H),
3. 752 85 (m 4H), 4.16 (s, 2H), 5.22 (quintet, 1H),
——“‘}EPJ%—E/ZX 50 (m 2H), 7.70 (d, 2H), 8.09 (d, 111), 8.75

2- [é( @orpidlinoRinBhol-B¥( $11s01;i'd)pv1—f->ﬁwﬂ’ﬂll-&Hlﬂzﬁdazol- 5-y1)-5- ﬂuoropvrlmldme
[ 4- ( Mor phol i noanl i no]J - §1|so pr.opyl - 2-

t hy|
daz(%@)- %(gqn}elgliy,lqrﬂqla) %—élum(ozt L—gopregll- -methyl- 1H—1m¥dazol— -yl)prop-2-
en-1- gﬁ‘é) @Xét%dﬁ ﬂlolzlémé i—g%%&bgf 291%\{’ rﬁ@z?gﬁ%i;no% #llgﬂ%%%gblcérbonate
salt((Mmlng 403637mg)1 §mmoB lm\llfmathqmctphml (homp N@neyhe]agadefm 41] minutes at

toogt HEbgRRheS R b iR vt R uE TR B syprogatg under
redﬁt@@ prebsurdand the skve purliiel Hy&mfdmeﬁdigrﬁphytdﬁrsﬁldd@sl with

LR S DSy B o e iioponon

Th1§ had@nbereddo %%)hyﬁfbcﬁlo‘{ﬁe tderdrh Me@)l—?%ﬂﬁqwgtheﬂfl@ﬁ ‘Tnturatlon with
trituration wth her, as a solid 42

ether@nd elvapeidjion gav&ghe( gtle Qqq)pou@i o6 lid. IX]M)R (3331?)‘51 68 (d QH) 2.77 (s,

3iD3. 8 ¢ 3P PR st bt P B3 e 78t ol 1o,
8.603) (d, iy n37997. Exanpl e 112
2-[ 4- (Morphol i noanlino] -4-(1-ethyl-2-methyl-1Hi m dazo
| -5-y -5-fluoropyrimdine 15 hydrochloride (2E)-3
Exmﬂ@m hyl am no) 1- (1-et hyl - 2- net hyl -
|mdazol I) 2f|uoro prop-2-en- 1-one (Method
2- 1-2-methyl-1H-imidazol-5-yl)pyrimidine
101063
ﬁh‘t@i‘ng%ﬁ%@ﬁ%'ﬁ%*%{ﬁ%ﬁe AHERb PR E S s} it
yl) Mdlmeﬁg@tnﬁﬂo)bmp B&l-ﬂnomelﬂdsthad 37 80W0O 6)31%’5648’5 memgmd N-(4-
. er, redquce
o R BHEDEBFCIZS CHEPA e Baie Y e TBUEeCHE GhAF BB ahy o
yield o \ﬂﬁéétsbﬁd %ZQBM%" 611%( m&w S94 1) (o my b8SH 44 (M) 275 (5, 31,

ive the title conmpound

3. 2l i5+2810ma41ﬂbﬁ 8% 92 @31 Héi),, 59‘&‘5(61&111&54 i, ?Q@ﬁfb 1H), 7.24-7. 32 (m 2H),
7.66 (d, 2H), 8.11 (s, 1H), 8.57 (d, 1H), 9.77 (brs, 1H); m/z 391.

Example 115
2-[4-(Morpholino)anilino]-4-(1-cyclobutyl-2-methyl-1H-imidazol-5-y1)-5-fluoropyrimidine

The title compound was prepared from (2Z)-1-(1-cyclobutyl-2-methyl-1H-imidazol-5-
y1)-3-(dimethylamino)-2-fluoroprop-2-en-1-one (Method 16; 234mg) and N-(4-morpholin-4-
ylphenyl)guanidine (Method 4; 410mg) by the procedure of Example 111 to yield a white
solid (288mg, 76%). NMR: 1.61-1.72 (m, 2H), 2.29-2.45 (m, 4H), 2.75 (s, 3H), 3.26-3.34 (m,
4H), 3.90-3.97 (m, 4H), 5.22 (quintet, 1H), 7.38-7.45 (m, 2H), 7.68 (d, 2H), 8.08 (d, 1H), 8.73
(d, 1H), 9.95 (brs, 1H); m/z 409.
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54% This was converted to the hydrochloride salt from

MeOH with 1M ether/HC . Trituration with ether and
wWE@@porEsi on gave the title conpound as a sol i BCT/SBBEV05/000303

1.19 (t, 3H), WO 2005/075461 PCT/ GB2005/ 000303 -73

2.70 (s, 3H), 3.12 (b s, 4%%4 3.60 (b s,

exchangeabl es), 3.79 (t, 4.59 (q, 2H) 7.05 (b s,
E 2 y 44 (d, 2H), 8.20 (d 1H) 8.68 (d, 1H), 9.54
Xample 448 mz 383. Exanple 113 5

2244 €A deMRYRkRA A 0y BB ihd I\ iy J4- (1Sfa96r99\>112 etiGl- T imihldi-5-y1)-

mdazol -5-y 5f|uoropyr|md|ne
€am no) - 2-f | uor o-

]z? kot A (%b@g 1&1@%&%&1%0)—?—% i )(§-1¥ g}ﬁ)y? E—methyl 1H-imidazol-

-prlng(em}-phquﬂb()qufﬂe hyBE, wmmd]) aed i[d¢ 44-hostalbperazimt 1-y1)3-

SRS i P e S8R By

(10hBGkashBated Thdet 3R For JHRR. TRARhIRA thikkdNvEs AaPorated under reduced
evapor at ed .under, _ 10 reduced pressure and the residu

presspeiang the rpsjduausifiad by Plaeﬁrytogwpby Py giticagl wightMeOH: DCMEOAC
(1: 4% %MIOQS% td érng is_cglgi w\gﬁc%%qﬂ§ﬁgﬁ@1h 1191&"%810‘&3“?1& dﬂ/l‘ébﬁ

npound as a so S conver
DCWé %Atq 10:90). drﬂed mtmamn Witlo ath @i ewartdnatiol of theesolviekd] the title
r at |

h L&
conBal AL AEaL! B0 B P iSRRI B ol 46
(1.935)66%8. NMK {40081HL) 1 43 (dSH){2.08H) 3Hf> 23 (6, sm;tm &t BH under
DM%@‘@@ Sdz 71&4}% 4@;% 5§§“F 4f@xaﬁﬂ>|(§bpde) 6. 58 (d, 11;2 7.34 (d 1H), 7.35
I 15
@, ﬁi)[ﬂé'{@t{ ﬁm sgy)@dam onQls, ziﬁlél P%Qﬁhl@gonpou d[@ﬂy& 1 vz

rimdine

452pr epar ed from
(2E)-1-(1-cycl obutyl -2-nethyl -1H i m dazol -5 20
yl)-3-(di nmet hyl am no) prop-2-en-1-one (Method 37 of WD
MIQIBASR 233ngy) and N-(4-
4-yl ph | ) guani di ne (Method 4, 405ny)
t hél%ﬁl%%liﬂé?ﬂﬁ% eorewouea%\wi}ﬁ Sreparpd uging ﬁearaceduwﬁf Eéa@ﬂr: r1éI6 from

(ZZX-g%ﬁ S(,)) %ro ]1-@ %%C;:I[DT(%%'I eﬂ%ﬁ)jr lﬁ %m%%zog Z?yi').pgcg?-%-reﬁl-l one

(Meme»d 145ambth(eqnprnpreette dine7. 09 (d 111), 7.24-7.32 (m
2H), 7.66 (d, 2H), 8.11 (s, 1H), 8.57 (d, AH), 9.77
(brs, 1H); mz 391. 25 Exanple 115 2-14-( My pholino
anilinol-4-(l-c ctyl-2-nethyl-1Himd | -
-5-fluoropyrimdine The title conpdund S prepared

from (22)-1-(1-cydlob - 2- j dazol -
yl)-3-(di meth\ﬁ()r(nn 2> ~1- one (I\/Iethod
16; 234ny) and i di
(Method 4; 410Q
yield a white \sol
2H), 2.29-2. 45N

id (288ny, 76% NVR 1.61-1.72 (m
4H), 2.75 (s, 3H), 3.26-3.34 (m

Ex |R | NMR (400MHz) m/z SM

117 | Cl | 1.43 (d, 6H), 2.05 (s, 3H), 2.51 (5, 3H, under DMSO signal), |472- | Method
2.89 (dt, 4H), 3.59 (m, 4H), 5.37 (septet, 1H), 7.12 (d, 1H), |474 |32

7.36 (d, 1H), 7.53 (dd, 1H), 7.77 (d, 1H), 8.55 (d, 1H), 9.54
(s, 1H); °F NMR (400MHz) -148.33 (t, 1F)
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4H), 3.90-3.97 (m 4H), 5.22 (quintet, 1H), 7.38-7.45

(m 2H), 7.68 (d, 2H), 8.08 (d, 1H), 8.73 (d, 1H,
wW@2@5/0t46s, 1H); mz 409. WO 2005/ 075461 PCT/GB2005/000303

PCT/ GB2005/ 000303 -74- Exanple 116 2- f4-(Acet

pi perazin-1-y113- et hyl ani | |7go} 4- (1-isopropyl -2-nethy

| -1 Himdazol -5-yl)- 5-fluoropyrimdine A solution of

7Y - 32 (di mnn\-? fllmrnl-(1 |anrnn\/l ernfh\/

b — A~

Ex -RI—I-le%DMIBZ)S yI)prop 2- en- I-one (I\/let hod m/z | SM

fary

(8

185%3? o BRE T G0ar R B] G BV ED I TP sy, | Method
h

239,2 92 @) 3.58 (tn?ArHyﬁs hm@epﬂehaﬁw od@ 1@y ) as 33

eat ed_under refl ux action m kture

was elvapbidds B, 7t§r‘éé€1 ll}gdﬂé%ﬁfld Hflb§sﬁ§r(é ]fﬂ?d9t5§e resi due
P

brifigd 19‘F|NM V14QM17 {llF a gel with McOH
DO t%AcIJBY(l 49 gﬁ?o 10 ) to give alsolid

! Chvbhxatmgr@h;awmthtMé@Hﬂ]&d Emomc@u 49ast 49)51to/\10:4ﬁ %) GH69 .8 ngd)DEN%).

* clepaphesprs b egsahne e SoP sl St e

obt ained as a crisp foam whi ch was dried in vac oven
overm ght at 50C (1.91g, 66% . NWVR (400MHz) 1.40 (d,
le13905 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3H under
; Aé azit 1413 I”cthﬁlh')inoﬁi-%ﬁisgﬁ?oné‘@-mgémg-%H-,imidazol-s_vn
a, 1Ay, /.34 (d, IF), 7.3 (a, I

m@mw(dd 1 H). 849 (d 11, 0.28 (s, 1H: 10F
40 -149.40 (t F).: .15, 452, I
T ket eRbotd i et ot am S B ine b X i heppyi 2

meﬂh P 1 HiREREM Ry 19irop=2 apll- el(matﬁddom()f(v@éi)osﬁ)76436 331. 8%, 1.5mmol)
di net hyl am no) - 2-f | uor o- (1-i sopropyl -2 - neth

-1
L4t lplseraynjl@flﬁpmzﬂwl@hqnyaﬂéam@ee bistrbarde splty(Mgthed 31;

4y PSR IR P 4 g o

under BEu¢es, pr&@biire agd the I§MHCMIﬁQmUECMMpr Jilicagel with MeOH:
DCW_&E?&% &1249?5(1?9{3 4§q.4545;94} ta3iv3 3 sbifd (416%me65%%) NREL 4 o, 6m),
2.05 (s, 3H), 2.27 (s, 3H), 2.48 (s, 3H), 2.77 (dt, 4H), 3.58 (m, 4H), 5.66 (septet, 1H), 6.97 (4,
1H), 6.99 (d, 1H), 7.37 (d, 1H), 7.41 (s, 1H), 7.47 (dd, 1H), 8.35 (d, 1H), 9.20 (s, 1H); m/z
434,

Examples 120-121

The following compounds were prepared using the procedure of Example 119 from
(2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-en-1-one (Method
24 of WO 03/076436) and the appropriate guanidine.

i
N
~ £
\<\ N \NJ\N/E:[R
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7.36 (d, 1H), 7.53 (dd, 1H), 7.77 (d, 1H), 8.55 (d,
1H), 9.54 (s, 1H); 19F NVR (400MHz) -148.33 (t, 1F)
WODROEES075461 PCT/ GB2005/ 000303 -75 Ex R NMRCT/GB2005/000303
(400MHz) mz SM 118 F 1.44 (d 6H), 2.04 (s, 3H),
2.57 (s, 3H, under DWMSO S|gn% 456 Method 2 2.92
(dt, 4H), 3.58 (m 4H), 5.47%Cseptet, 1H), 7.00 (t,
1H) 233 7 30 (dd_1H) 7 36 (d_1H) 7 58 (dd_1H)

Ex g| BS| NYIR(#90MBZB5 (s, 1H); 19F NMVR (400 MHz) |m4s.|SM

20\ LB D S 0 oo B p0as o TOMaG) 28, i 48, g| g | Method
! 69‘_’/6( 3.58 &ihmmtszqg VIF 4.05 b@@H)DGM t O 7.43 | 456 |32
éléfl{ags?[lﬂ?ﬂm (dd, 1H;?jé;1 (3 IHS 840(% 1H) 945 (s, [:?I(rl) e 119

T T T s e o
2 conpoany masHp sesEetktf m);w 00 (t, 2H), 7.05 (d, 2H), 7.33 33

by 19 T o ofos Pt o ) SRV 46 HRo) 24 of

-

1 L) 1°
O ey P et ot el T3 - et byl Beny guani aipe "

NHb{ Hz0 Gt o 7930). (¢Remgoi2?%31; 10 758. 3ny, 2 25mmol ) by
(425}3 gé{}g dure of Exanple 116. The reaction m xture was
T under reduced pressure and the residue
purified by chromat ography on silica gel with MeOH
DCM Et OACc (1:49.5:49.5 to 10:45:45) to give a solid
Examplg 132y 6509 NVR 1.41 (d, 6H), 2.05 (s, 3H), 2.27
2- r4 ?Pméik&n-12v1)‘k8m£tﬁv1a§1ﬁ}m1 @(121%0161‘8 5v1-24fﬁ)athvﬁlﬁﬁim(d&olé'ﬂﬂ)rn 5-
© (septet, IH), 1H), 9 (d, 1H), 7

W? 4155, 1H) 747(dd 1H) 8.35 (d, 1H)
15.434. =121
t ol TSR AT e AR} £ S et

imi@4zoE3-aips - ﬁudrbﬁyfﬁrhﬂlliﬁe (ERdmp131 (4] 1@@!‘4’ I Aol Jwas $tirrddland heated in
-1 sopropyl - H i m da

1 | T an-
isoprgPRROY (BT O REP 4md P e 3 o 35 (At HIEC Tor 10 hours. The
solRPHAPEVaPbBted VAt iR ed Fessird¥o Mve dNehililR whith wafparitioned

between water and DCM, basified with sat. sodium hydrogen carbonate and the aqueous layer

was extracted with DCM twice. The organics were combined, washed with brine, dried and
evaporation of solvent to give the title compound as a crisp foam which was dried in vac oven
overnight at 50°C. (1.53g, 89%) NMR (400 MHz) 1.39 (d, 6H), 2.23 (s, 3H), 2.51 (s, 3H,
under DMSO signal), 2.72 (m, 4H), 2.85 (m, 4H), 3.29 (s, 1H under H,O signal), 5.42 (septet,
1H), 6.95 (d, 1H), 7.30 (d, 1H), 7.35 (d, 1H), 7.40 (dd, 1H), 8.48 (d, 1H), 9.24 (s, 1H); °F
NMR (400MHz) -149.59 (t, 1F); m/z 410.

Example 123

1-isopropyl-2-methyl-1H-imidazol-5-vy1)-5-

fluoropyrimidine

The compound was prepared from 2-{4-[4-(acetyl)piperazin-1-yl}3-fluoroanilino}-4-
(1-isopropyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidine (Example 118, 455mg, 1mmol)
by the procedure of Example 122. The title compound was obtained as a crisp foam which

was dried in vac oven overnight at 50°C (337.8mg, 82%). NMR (400 MHz) 1.41 (d, 6H), 2.23
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WD 2005/ 075461 PCT/ GB2005/ 000303 -76 Ex R NWMR

(400MHz) mfz SM 120 O 1.45 (d, 6H), 2.05 (s, 3H),
wWQ2®8/0(s61 3H+DVSO), 2.90 (dt, 4H), 454- Met hodPCTGB2@®9/000303

(m 4H), 5.62 (septet, 1H), 7.05 (d, 1H) 7.12 (d,

1H), 7.43 456 32 (s, 1H), 7. g? (dd, 1 , 7.81 (d,

1H), 8.40 (d, 1H), 9.45 (s, "H 121F145(d 6H)

2.04 és, 3H), 2.57 é 3H+DMSO), 2.93 (dt 4H)
(s, 3Bk B8 (5, 3Hzumtyr DMSQ pignall 269 (5. ﬁbt%@ (SiH){ unc}erého(segnal),ﬂi%

(sepgé) hH)(g%'é ¢ ggl) 93(83 (%ﬁ 3%(&'3}131%93 (dé; ﬁ?) Ig&*ﬂ)ﬁ) 9.50 (s,

1H) WR({‘WWHZ)’-ddSﬁOIﬂI hgy mé2v lgimat ogr aphy on Basic prep
HPLC with acetonitrile : 1% NH3 / H20 (25:75 to
70:30). (475 nyg, 52%. 2 (413.5ng, 63% . 5 Exanple
Exampled244- (Pi perazin-1-yl 3
rret ganlllno 4(1|sopropyl 2-met hyl - 1H i m _dazol - 5-
Dropienyhpi 3-mgthylapiline} A 1lsovronv1-2-methvl-

mlémlllno}
-1 H

i m Alatzlutlersef;ﬂ M@aﬁetazm bg!bhnmthjs{lwelu(ﬂ%sﬁirm@rqmm metRgglH-

. d_h

lmléﬁam-%&%@r?gﬁ%fdr RAESUSRIR 2 Al L2 RER AR i

(129 Ofﬁgf DMIiaﬂloI),OHOBt tHI(D QHB g N144nasol pacd/BIPBACJ. 241l dr44mmol) in
uced pressure 10 ive

d whi .
DML Verfoaiedie 0o ALY HRUoDONEDBESRH Bt Hruagl) i
pora Ol 4h2 Ry dhe %@ e sBRERLS Nt thHeARHE 043 .9 Y. Th¥BSlution was

extracted with DCM tw ce. The organics were conbi ned,
congenstatad imiveduobthion the repidusdvaspdrtitiovedentwieandCfand gvales tsat.

th
oy Bt oh SSTRRNPS 3 RS | MU s
dridd\nd(caRéiniviizd. Thb. 33dhitidn of thude Brodact s MeBH) (5Snid) ®ds ddeled Bipkllet of
KOFEnpe CREREE B St A Mblempeis, RE 0y e Fsichs Spigined on
evagybpatloﬂ wgggﬁrﬁiedy}'fbchro?na%)rgr@y oyi%ca gel"sﬂtl{ M@?—ng}%}é& @:9%80 5:95) to

yieltdrthe titlg Qom]gngnd ’@@emmm@ wQ]gether as a solid Wthh was drie 1n vac oven

ovemn,gg%agsb‘%e_é fol- 7 %lﬁ/ﬂf)(k'gd ﬁﬁyug?‘gﬁ%)rf‘z?(@r 31%}3 4‘6RX,' 61D, 2.28

s, mmzmsr(si, 3lvﬁ$lndHrQZﬂdS©d1gﬁmDm 82 (m, 4H), 3.65 (m, 4H) 447 (m 2H), 5.38

(sopist o h 1151 oo hep 2 abickaongp. s THL b s R

(40M1E,) (Roeasnt Q182 4425mg, I mmol ) 25 by the procedure
of Exanple 1227 The title compound was obtained as a

crisp foam which was dried in vac oven overnight at
Exgngmcleﬁfg-ﬁ_gg’ 82% . NWR (400 MHz) 1.41 (d, 6H), 2.23

The following compounds were prepared by the procedure of Example 124 using the

appropriate acid and pyrimidine.

S
F N J
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o Dt sidibis o i 4 5 8q hp,

d%461(rmeﬂ>l)ﬂ.38 (sEptet, YHDG-%gt, 1HB)
D aalll w785 (s oo liabbnl B,
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\Example
123

<

128

LD
UV

A2 404
CH,OMe™~

' 437aC6H), 250 (3, 38, under DMSO
signal), 3.00 (m, 4H), 3.33 (s, 3H), 3.60 (m,
4H), 4.10 (s, 2H), 5.40 (septet, 1H), 7.00 (t,
1H), 7.30 (dd, 1H), 7.33 (d, 1H), 7.50 (dd,
1H), 8.43 (d, 1H), 9.09 (s, 1H); °’F NMR
(500MHz) -148.40 (t, 1F), -122.7 (s, 1F)

486

Example
123

! Extra acid (9mg) and EDAC (23mg) added and Reaction time = 4.5h, (365mg, 65%)

2 Bxtra acid (10mg) and EDAC (20mg) added and Reaction time = 5.5h, NMR (400MHz,
RT). Chromatography with MeOH:DCM: (1:99 to 6:94), (334.5mg, 71%)
3 Extra acid (10mg) and EDAC (19mg) added and Reaction time = 6h, (378mg, 78%)
# No need to treat the crude product with KOH in MeOH, (310mg, 64%)
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-78 Ex R Rl NMR (500MHz) at 373K mz SM 125 Me CH2CH

1.40 (d, 6H), 2.27 (s, 3H), 2.50 (s, 3H under 468
wex@spiael 1 DVSO signal ), 2.80 (m 4H), 3.57 (PgT/¢B2005/000303

122 4.13 (d, 2H), 4.20 (t, 1H), 5.37 (septet, 1H),

6.98 (d, 1H), 7.31 (m 2H),7(Z).38 (dd, I H, 8.40 (d,

1H), 8.80 (s, 1H); 19F NMR™ ‘(400MHz) -149.31 (t, 1F)

126 F_.CH2OH 1.44 (d, 6H), 2.59 (s, 3H under DMSO 472
E—‘@E&&éﬁng signal), 2.94 (brs, 4H), 3.57 (brd, 4H),
9,5- %hlbeth iBdaAiR - 1an111'ﬁ'2> 431 43 pkcp9d Methyl-1H-

imidagal-54)3 i dingH) , 9.55 (s, 1H): 19F NVR - 148. 46

1 i et s il gt

1solﬁop)5ﬂ Q(mpthytHH i18id6 ol (Sry])phéd)-2-ch A3onk. (VEetH{od 142391 mg5 1 38mmol) and

N- [%—i@%t ﬁt)ﬁlgajé%%h3 giﬁﬂ%et{lgl’gipél?z’tndl-;géj §r€gttggja%—%: (N%%o% 3%}9”&37 Img,
2. 1(NM301) @@ﬁ%\[ﬂﬂéaeduﬁb% F48mple 118 Fhe redetidn fikifire waslev: t€d under

q&l , 2.50 (s, 3H, under DVBO 4
red@@érppqsglre andg @ﬁeéld}le putifies! phshrarpptograplynsilicaze) w1t13, Ms®H:

DR 1Fk 8 3405 3RA oy Em Oy
at 508C (489mg, DOPNVR: (A0dMHAABNSFSHY, 5.0 KHSH) - 2188B(sATHY, 2,50 (s, 3H

iy 550 T A O S RN os .

2H)§10’l3(3 (4,100p) 454 2&53/8(29(@033) 92dqded Bér thmwmzmw 80 (t,
NVR (400MHz Chr omat ogr aphy wi th MeOH: DCM
IF)(T/ZQ‘% 0 6:94), (334.5my, 719 3 Extra acid (10ng) and
EDAC (19ng) added and Reaction tine = 6h, (378ngy, 78%
5 4 No need to treat the crude product with KOH in
Example130310ny, 64% WO 2005/ 075461 PCT/ GB2005/ 000303

1-isopropyl-2-methyl-1H-

imidazol-5-y])-5-fluoropyrimidine

The title compound was prepared from (22)-3-(dimethylamino)-2-fluoro-1-(1-
isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-en-1-one (Method 14; 335mg, 1.40mmol) and
N-[4-((2S,5R)-4-acetyl-2,5-dimethylpiperazin-1-yl)phenyl]guanidine (Method 35; 737.1mg,
2.10mmol) by the procedure of Example 116. The reaction mixture was evaporated under
reduced pressure and the residue purified by chromatography on silica gel with MeOH:
DCM:EtOAc (1:49.5:49.5 to 6:47:47) to give a solid which required further purification with
MeOH: DCM (1:99 to 6:94). After trituration with ether and evaporation of the solvent, the
title compound was obtained as a solid which was dried in vac oven overnight at 50°C
(330mg, 51%). NMR: (500 MHz) 0.95 (d, 3H), 1.33 (d, 3H), 1.40 (d, 6H), 2.03 (s, 3H), 2.50
(s, 3H+DMSO), 3.17 (m, 2H), 3.43 (brs, 1H), 3.83 (brs, 1H), 4.00 (m, 1H), 4.47 (brs, 1H),
5.40 (septet, 1H), 6.83 (d, 2H), 7.32 (d, 1H), 7.37 (d, 2H), 8.35 (d, 1H), 8.7 (s, 1H); ’F NMR
(500 MHz MHz) -149.95 (t, 1F); m/z 466.
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Exanpl e 129 2-{4-f
(3R, 5S) -4- Acetyl -3, 5-di net hyl pi perazin-1-yllanilinoT-4

w0 gdosiosapr opyl - 2- met hyl - | H PCT/GB2005/000303
i m dazol -5-yl)-5-fluoropyrimdine The title conpound
was prepared from (22)-3- (dlgethylan1no) 2-fluoro-1-(1
5 i sopropyl - 2- et hyl - 1H i ni 8%z 5-yl ) prop-2-en-1-one
(Method 14, 331ng, 1.38mml) and

Exapple 13X 3R 5S) - 4- acet yl - 3, 5- di net hyl pi per azi n- 1-yl ) phen
2- g#bﬂlgW@ nge&glg !gfgé} . -

hydenchlpadat ed under r educed pressure and the residue
t.0 h ..
B?J% B e Ca AR BRSO PygBigpd dpllffif imicdezol-
Whiriidive E)dihlpﬁ@lzm 4\/1@99 @Mﬁﬁl)% fsﬁlfr@zind]ﬂéat’eﬂ 115@@ropanol (41ml)
% 7_(3 1.41 (d, 6H),
and 3%5hm‘gi§0ch§)p'_}f amg (gémé)sat 851¢ foy Q,a gpurg\g@ rgarcélﬁléw)as evzapqrgted ‘under
red&cﬁ)ﬂ p?ekgure ghd"tgel{ &ilut&ﬁ)mh é/aép(ZQ)@ﬁlf’) Wgé'ﬂ)ed W'éth‘}fCI(/IS(QMrﬁ§ bas1ﬁed

witf @queo_lltfl) satugqt@lsso@glm b_]leyrboq@er:sqlwmn(an@ gxtmqﬁe)d w1ﬂ1|xg11(89foqm (2 X
ookl Ry e e RTPPomd s e PR ore o v e e
whiph ey borﬁ’leﬂmiib the Hvdﬂ&hwrtdB sayli: l)y (ﬁssfolmmg’ meri(DHl dGM (s, 1:1) and
treatéi{p_gzl)v_(ie@%?lg(P {;ﬁwvl\gg?ﬁq%)% rqa Hg,ll EQ%IQ .The solid was triturated with ether
(40%@)%& ?i@t)éllea% gﬁ& el uﬂ%'aLoianﬁﬂZ(Q |2g 577¥/tz)) RIVAR-124260; bERRS1 (s, 3H),

3. 14D, 2:8) 6t S58 (sppiaR 18D, 1l 7 GATh, 14§ (ddhE 781

(s, %15 gﬂg@é qﬁi%@xt hlqgnﬁgli'?';elrgacfl gnonglt ?Jrgyv\;lge

evapor at ed under reduced pressure and the residue
purified by chronmatography on silica gel with MeOH:
Ex c (1:49.5:49.5 to 6:47:47) to give a solid

2- [ZW@hR)lPo ﬁ@%Bﬂcéﬁﬂ%ﬂ?&ﬁmﬁUl[X}lfahﬁlﬁbmm Wbyl YBEhyIDEMmidazol-5-
to 6:94). Aifter trituration wth ether and

ﬂ)pwmpé!ﬂatl on of the solvent, the 25 title conpound was

oDt P85 23kl Sl SOt D AR 17

1m1(1z§kol B-le)pyrlmﬁﬁle(hj/drﬁhborldé. (Bsampit, 138 H).44 8, .1008n1hel) ir3PIEM : DMF

(14(‘%’r 1) @ ﬁbc wgs @[;{\5/15 ? Ig*ycci acuﬁ&hmg?&?@moﬁ,_ﬁl&%t quéj_%g, ?’meol)
ancf]?_oﬁ’@%e(tl A, Omﬁro§3Eb@C @Hs g 172808 Sas ddifled af 0/, theih the mixture

%’! H&@p F. NWVR 500 MHz M—|22
was sgmdggar(lblentjﬁpperaﬁlge fop®3 haws selaiyoyss4iipted with DCM (40ml),
theg 9}%}1%%8%1%& §Q(350m'lgq 0 rE&%‘iM hWftiof 3FKOH (50ml), brine (50ml) and

watey (S0aib). |I‘hd$10r—g4n1(: Exﬂre&@pzlamdxydd-a&d rehdeytrated. The residue was purified by
chrlonl_llétlogrgag yZ grll 51150a gea W tL erréCg[I-I SCM (2.5:97.5) to yield the title compound as a
pale yellow solid (0.13g, 28%). NMR: 1.19 (t, 1H), 1.48 (d, 6H), 2.58 (s, 3H), 3.01 (m, 4H),
3.44 (m, 2H), 3.83 (m, 2H), 4.21 (s, 2H), 5.57 (septet, 1H), 6.90 (d, 1H), 6.95 (d, 1H), 7.37

(m, 3H), 7.74 (s, 1H), 8.34 (d, 1H); m/z 470.
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hydr ochl ori de

2-[3-Chl oro-4-(4-acetyl pi perazin-1-yl)anilino]-4-(1-is
WwWo@pspyd462- et hyl - | H-i m dazol - 5 5-yl) pyri m di PE/GB2005/000303

(Exanmpl e 120; 4.1g, 9.lmml) was stirred and heated in

i sopropanol (41ml) and 33%hydrochloric acid (4.1m)

at 85C for 25 hours. The r&8Lfion was evapor at ed under

reduced pressure and then diluted with water (200m),

Examppled3 wi t h DCM (200n), basified “with aqueous
L3ibe 1-"{‘ Anfdd b RSV BS-
sorut on was e
flu imidipoh er reduced pressure to glve t he

o aP@g%w@ “ﬁ“%%f%%%égqt B bRt S g Danilino}

4-(Lis6@bpy12-Mkthbi- ﬁHlinamtsay1)sqlu¢tdp9ﬂn@é1ne (Example 117 4 lg,
et hereal - HCL1( 9. 1nl). solid riturated

9.1mmrb by thespeihyd %@amnlft b}le and léolgiied/ as % hf@vwni solid Uc%&rﬁé‘i@r&‘IMR
1 ) S

1.4(% % 8% , 3’.06@114 6@!?{%. 531%43?1&)%9 18 ﬁ%}? )fz?é t@é (14181171)'5 ki)37 7 e?yte%ﬁlﬂ), 7.14

(d, 1), ,7.3B.(dAH)d7.54H)d,, 1H), 4578((dLED) 8. 55 (d, 1H3,19 5% @;, 18}m/z 83049

(d, 1H), 9.64 (s, 1H); mz 412. 15 Exanple 132
2-[ 3-Cnhl or 0- 4- (hydr ox

Exdypikpaper azi n-1-yllanilino-4-(1-isopropyl - 2- nethyl-lk+
I m azgl-5- yI)pyrln[dlnelTo’a,Squ |on of1

SI Oty

_Vﬂgiﬁggﬂ$¢1hnggeln1dazo| 5- yl)pyr|n1d|ne hydrochlorlde

(Exanple 13T, 0.44g, 1.0mvol) in DCM: DWF gl4nﬁ
6 11)“heattle@@mnamdazvj@$ede@kqﬂcfmrn é-(Zrehlgra- %myrazml- ijino-4-(1-

o Rk R T i B
0. 4@@ )Ot%frﬁglgrll)éﬁfsitgis Ertelﬂgogd)f Ekargjiﬂb Iatﬁigtantﬂ pmmdaiyw(lm%lﬁﬂogréﬂly on silica
el AORGEOT DS P 319 sl S0b 6 b APV GNMR bt f: D, 2:61

(s, 5913 03 Ol dm), @f44r(ﬁl fzﬁs)f?,‘é OF?;PQH?% ek EIF)| §@B*(s)eprteifhﬂ) 6.96 (d,

or'gani c extrac drie concent rat ed
1H}, ésZist;elHNa'é%(ﬁds il'ﬂhd 55yd, 1&hr DAl FHASR6 @nlB); m/z48%el
with MOH : DCM (2.5:97.5) to yield the title conpound
as a pale yellowsolid (0.13g, 28%. NVR 1.19 (t,
ahble 13548 (d, 6H), 2.58 (s 3H), 3.01 (m 4H), 3.44
. . sept et

4 3 BopropagE-al e 7 _- y1}aniling 1 proavl—z,,methvl-
1H-(lﬁllda;:(l)-i)-5—%@-5%0@%2}1‘1%1{16 ] E)Z( f'r; Ioe §g3V\D 2005/ 075461
2- (' BheGitlecyompaup] was prepated from 2-(3-chloro-4-piperazin-1-yl)anilino-4-(1-
STACTARCY A ehn ol Y VR EE

0.40g, 0.86mmol) by the method of Example 38. The reaction mixture was evaporated under

reduced pressure. The residue was diluted with water (60ml) and extracted with DCM (3 x
50ml). The combined organic phases were washed with water (100ml), then dried and
concentrated. The residue was purified by chromatography on silica gel with MeOH : DCM
(5:95) to yield the title compound as a yellow solid (0.35g, 88%). NMR: 1.39 (d, 3H), 1.46 (d,
6H), 2.60 (s, 3H), 2.80 (s, 1H), 3.01 (m, 4H), 3.60 (m, 2H), 3.77 (m, 1H), 3.79 (m, 1H), 4.52
(q, 1H), 5.51 (septet, 1H), 6.96 (d, 1H), 7.37 (dd, 1H), 7.58 (d, 1H), 7.59 (s, 1H), 7.68 (d, 1H),
8.27 (d, 1H); m/z 502.
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The title conpound was prepared from

2-[3-chl oro-4-(4-acetyl pi perazin-1-yl)anilino]- 5
wa2@sAo786epr opyl - 2- net hyl - 1H i m dazol - 5-yl ) - 5- f PADGBRNSI000303

m di ne (Exanple 117; 4.1g, 9.lmmol) by the nmethod of

Exanpl e 131, and |solated a% a brown solid (1.5g,

94% . NVMR  1.40 (d, 6H), 89 (m 4H), 3.15 (s, 311),

3.18 (m 4H), 3.29 (m 1H), 5.37 (septet, 1H), 7.14
E_ﬂ\mpliléé, 7.36 (d, 1H), 7.54 (dd, 1H), 7.78 (d, 1H),
2-r35-p{:rhgsr&%(4-3!11%',}hox9ac'é§y1)§a§aera%iﬁli-vﬂ%ﬁlﬁf&@-ﬂ-ﬂsgm%’ééﬂi’-h%th]vﬁfﬂ-
hmdﬁhbﬁwbf%ﬂﬂmnhwdngggacetylplpera2|n l-yl)anilino]-4-(1

"5 PR ppp R e & it naneing -3 papiling-4-(-
1soﬁr6pyn22mét3y1cmf%maﬂolm- ysambfbpaznmhdlwh}}drmwhdé 1Examp1e 133
i sopropyl -2-nmeth m dazol - 5-yl)-5-fl uoropyrimd

0.4Qg, RyRamsah) byr theygne fm@ﬁﬁﬁ@nnls 3s. ije; reﬁczee@ ml@u@evﬁmmpowed under
redﬁc%ﬁ gﬂg@&ﬂ@ dl"h% redia A WYs th;!tt%a w1t@%té}t([ 06&18%@%{%6((1 %vng 5c§110rof0rm

mat o rap y on silica
(3 % WO0pile THe gombinedorgamit phiasesowefs gpnc@o%ted wiMdRr retluerd prebsure, then

dilu??:c? Wiitﬁ;&il% @0@?&5 ﬁ%:sl%é Wl »(é’fe':;)p(g se(f’n?ﬁ,itpénf‘&rée%g'a?gd (sg’r:xc%ﬁtrated.

Theilﬁlduawé’sz’trl(:lﬁratecl H)th eﬁheﬁﬁm(tﬁﬂ solitillgs purfibd b}( Ghroﬂah&)graﬁhﬁ&l silica
488. 20 Exanp

el S0y, D DC{M«i %Esyleid & 56F sorapoumd gF ftpfﬁlbz-w solie %(7%6}2%)
NMRD1l40N@) 614y, Q#o')gf;?;lgopyﬂ 2 4RI (s, 31D), 3.46 (m, 4), 4.03 (5, 280), 5.17

1H-T7 m dazaofl ['uoropyr i m di ne The 't
(sepsotrpld )y T3S by %@él(d;hl 1H, 6’|:ﬁ2 (d 1H), 7.95 (s, 1H), 8 69 (s 1H), 9.78 (s, 1H);
nvzs 3-chl oro- 4- pi perazin-1-yl)anilino-4-(1-
Sopropyl - 2-met hyl - 1H-i m dazol -5-yl ) -5-fl uoropyrim di n
e hydrochl ori de (Exanple 133; 25 0.40g, 0.86mmmol) by
the nethod of Exanple 38. The reaction m xture was
X ted under reduced pressure. The residue was

1(4JI 3 fsuﬁxﬁgo-wi(ﬁhsd‘iﬁ&&ﬁ-zﬁﬁaﬁﬂl)lmﬂﬁd%l E3DpGHmMian- DCM (3 x

he conbi ned organi ¢ phases were washed with
YﬂmmeﬂLéﬁdE@ﬂxm&ﬁﬂén dried and concentrated. The

S A A PTBPE 0 er>
en-&-oyie (Method 04,1 1d54eD6. 361@M) a8N- [4NBARyerbx§a’&eﬁdin- 13)H|)pheﬂ.yl]%ﬁan1dme
blc%rge@te( ﬁz?t% d§% é% %’rﬁ %vegeosy egl mlci_%qu:ed %aéent}aqxé(e anol
¢! 7H1'?5und§r é@roé_?)?ledi’ §8hoC D4 &S Ght Doivént Was rended ifiheud hlld the

7.58 (d, 17), 7.59 (s, 1H), 7.868 (d, 1), 8.27 (d,
resitlaf waspartiGGd beidye20 DE/N 7adiedtePThe m&ﬁﬁid}@ﬁ%@@ashe8 ith water,

) le, 13
citize POSR s DoRate. 4 e FSUHR SR Shlgds g hen Griadasit gafpydrous

soddurh dulpEePFiRGYd ardt dbdtated Hile chitle@aadlbot @as}’ﬂurlﬁed by 5111ca
-5-fluoropyrimdine The title conpound

ed
chrpmeﬁeglzpleseelémg)wﬁh MeQESRCN (325)- Tpe pradurt qftath& selllmn was triturated

with ether, filtered washed with the same solvent and dried to give the title compound as a
brown solid (886mg, 18.3%). NMR 1.35 (d, 6H), 2.5 (s, 3H + H,O peak) 3.4 (t, 2H), 4.0 (t,
2H), 4.5 (q, 1H), 5.42 (m, 1H), 5.53 (d, 1H), 6.37 (d, 2H), 7.28 (m, 3H), 8.4 (d, 1H), 9.07 (s,
1H); m/z 383.
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5
i sopropyl -2-net hyl - 1H i m dazol -5-yl)-5-fl uoropyri mdin
we@20vpdrachl ori de (Exanple 133; 0.40g, 0.86mMmoPQT/BB2:G08600303
nmet hod of Exanple 38. The reaction m xture was
evapor at ed under reduced pgﬁssur e. The residue was
diluted with water (100m) d extracted with
chl.oroform (3 x 100m ). The conbi ned organi c phases
Ex ncentrated under reduced pressure, then
1 (4d!rBL#1€&OW-(tl Bsdpk $a0-2 AN U7 el RS RSy Mini i v er
, tnen drred and concentrated. 10 The residue
) ¢ bartesulfomatd t he solid was purified

rnq?géoogerd]asgﬁ%ﬁﬁg 8{ P 1(4 éﬁa%lﬁyg% ﬁ r@n iSO, grogyyelqetwq m&dazol -5-
yl)p@ﬁm?c’ﬁg-z ﬁ]&%mo}pb&@l)aﬁeﬁéﬁh-i gl (Eitd}nple2137ﬂ) ’(}&g, BQGSmMXaﬁdl
‘g {5,311 3 46 4K éz
trie ylfmlne(@é%ﬁle% 09miy) jn de((aka) 1pgsy qhkzrzﬂe((él u1,12-99mM) was

edadd, ot lipibn Wiyl o 30 g8 nPpoibppfas P20 hours

The(rﬂ:adtlsﬂ priogye wad-dibated yithbre MM 26d eXiragtell py turirivith Rvaer (twice),

sa étt of Tk @Eﬁ%g} of Fithpptganes S?‘ﬁ“‘?%é‘é?‘%gﬁhe?dﬁé‘fi fygpogated to
glveH:hb mme aa@bo&dnkwfm 8am 91 iy, B2anenNiEt 110d, 44), 2U8T493H

+DMSP %@ymwaﬁ@t 210, 421y PHY (R 280 o 2(da dHD), 7.35 (m, 3H),
| thod 39; 2.3g, 9.7 were stirred
8'4€¢1d8?ﬂ2at ed@ lﬁzﬁvnzé%%ﬁoxyet hanol ?17ml) ml\ﬁ]der ni trogen
at 130C for 24 hours. The solvent was renoved in vacuo

Ex andl zg; resi due was partitioned between DCM and

_ The organic layer was washed with water,
N-[41(3-UERloeRMUMM -Pi)SIRANPS S Rro- WA Sdopropl-2hakiRdl 1 SO gFb1-5-
chloride and then dried wth anhydrous 25 sodi um
tered and evaporated. The crude product

&di tz 21%533/(4_5[{#* Hfiéro- 4CQt 19%@#) rZalﬂgﬁ{ lefﬁl'-'ir.ivl\glgz&f'-%t-ﬁ)pyrimidin—

pr odu he co
—yl]a:mmu}mteayl)azwdlm3@ﬂ l’rmthanésulﬂ)mt@(ﬁma@held 8y816mg, hO&0mdMan dry

Dl\@o(g\\é%ﬂg 8?‘?“3“1%%@% g@bg’fgb gga\bh i d& dggﬁ? agtgq?l?_vya%ssglargd ?rgd heated
at 86*@ ﬁnc%é?ﬁl R é{(ﬁor 38 ﬂoﬁrﬁ TR 'ﬁ%ctlﬂn Bhithre wa% @I_lélteé W'éth(EiOAl' hd the

SOhB]q)’l ex@acded ‘dlth wpi}sr (tglog)z sqtgratedggdmm)c lqﬂdz ag@;t;len W_ipd w1th

anh?c?r%gé Qodﬁﬁg §u1p1%¥ f(ﬁ%recp r{d ngo%)ted "[%% cru%)é %%ugt va'a%spu%iﬁ«(:(f' by silica
chrébatbrapliyoeldtingbvitis e OBy CI- (H@Bhsd gidthe eiilel agpound s 3 pyofvn

foasps R S0 ARGl S A P et SPNSPY Bi6S mpRED, 4.1 (m, 2H), 4.44

(m, ]lH()“Si[rﬁ fIII)UQEl@SfoH]; 7%‘3@5' 8.35 (H?tlﬁ)”m/%'zlm m dazol - 5-
) pyri1 m-di n- am no}phényl ) azeti’di n- 3- ol
(Exarrpl e 137; 0.728g, 1.905nV and
Example 140

N-[4-(3-Aminoazetidin-1-yDphenyl]-5-fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-

yDpyrimidin-2-amine

To a solution N-[4-(3-azidoazetidin-1-yl)phenyl]-5-fluoro-4-(1-isopropyl-2-methyl-
1H-imidazol-5-yl)pyrimidin-2-amine (Example 139; 382mg, 938mM) in THF (10ml),
triphenylphosphine (260mg, 0.984mM) was added. The reaction was stirred at room
temperature under nitrogen for 24 hours. Water (2.0ml) was then added and the mixture
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triethylamne (1531, 2.09mM) in dry DCM (22mL), nesyl

chloride (1621, 2.09mVW was added. The reaction was
waeiosoedent OC for 30 minutes and at room t enpRCHGBR@S5/000303

for 20 hours. The reaction mxture was diluted with

nore DCM and extracted in turn with water (tw ce),

saturated sodium chloride, “8fred with anhydrous sodi um

sul phate, filtered and evaporated to 10 give the title

sirtod A batpees €& ofonihomockiyyaTonis ck UM, 1SR 3a9Tidedand the THF

4
rem?_%i 1(;1 Vac%_;vfdr%wHtef D'\@Eﬁ addge'd {ha SO]QEgﬂ e)é'ragéd S-vﬁ}j]h }%@DA
Soddund Hyc%rdxldé. H)é\d 0548 az\(as addleﬂll)to thgiviate‘lﬂ]ﬁéyer EE?QHUT&B hﬁuﬂ%ﬂwés&xtracted
. 4- (3;Azi doazetidi n-1-y] ) phenyl]-5-fluoro-4-(1-i r
WlﬂglEB?AGz SFHQPF%?PIC ATV A Fohbigtd. Wyw.ﬁg Alickow sadipReuipbits
filte?&d adl e"}gpdi‘flted to give the title compound as a yellow foam A_324mg 91%). NMR
| uoro-4-(1-isopropyl -2- dazol - 5-

(Dl\gqs%y rriduiagetis-aci) 134k 65D} A &n PH), B R 93 (m, 3H), 5.43 (m,

IH)EE/%Q?@%’g%QOg{& a@pic@ %éi& 1%6]35945% 9vvas aldgegry

The reaction was stirred and heated 20 at 80C under
E ni tlr n for 18 hours. The reaction nm xture was _
—@W—éigﬁ wth EtOAc and the solution extracted wth
N-[d- @rs KILWoCR) 1-isSstbiy 1 2L Aeh SO0 M SL{ TR ridfidintdoen

drl e WI t h anhgdrous sodi um suI phate tiltered and

D qEoxyaeiamaps purified by silica

: r aphyr @l AL . 98 10 gi
C [e tlti e c%ﬁ%vo n ag{s}&a t¥rdcl;hwn % H%@éna%édg/@r%&g
methyMlI(ﬂinlcEtd)l-S P FRinfidin-2hine (IE@Eple BLOS50Tmg, 028mMyand glycolic

Y S VTN, e )

dllsbblbg}ylﬁﬁm%r(‘jma@ 837 i Makd EDAC (65mg, 0. 337mM) were added, The reaction
phenyl]-5-fl uoro-4-(1-isopropyl-2-nethyl-1H 1 m daz

wasgqtmgd ag/nopgypmmrgmum. undemiiiegeBForTee kouso IThc D&M was removed in vacuo
andl}hé ﬁ% 1& e aléén 3\?6_%%%&(?1%\“9 dr?cf \%&}tgrp jfﬁ gé?sirs ere a?trlt ned gmd se;%arg{ed The

org(ﬁmh:m&ﬂ msl@e&ha@ﬁ&n@,wiﬂﬁam d]lllﬂe Jadiurh Ib@ib)onate (tw1ce), water,

sairE R FEIGTGR L i OOk SHpurodh SR ilered and
evaﬁé&fe@gﬁ{é 1bQfueAdastBisbRed MAVBOH(Z.081 andBPmbREHRAE ﬁ?dromde

nd the m xture WO 2005/ 075461 PCT/ GB2005/ 000303 -84
(. 2§ml)radéad dig spletieewanstireg @t foom tsmperawge forty dparc Bhereaggion mixture

wasacﬁiuged(valkﬂor i V\ﬁwg wis a%? %le ﬁa% atrtr}?o gh_l F%d 56? dThe organic layer

acuo r wWas | on
wasewdshed tvithl w&tetr,fsaﬁrzﬁl\tsoduﬁochltbtﬁﬂeh&ﬁh’miﬂd @nlﬁlﬂlMus ﬂo&ifﬂ,);ulphate

ﬁlteé%f g dggorgt\(%ﬁi: (proclpﬁ v and tt 'f%gﬁ, g{hglt lﬁgprgd washed with

ethé%‘&ﬁ@ tAR&Po gid B tine mn@ana d¢ 9&@10%%'11%1 '(f’ygiﬁé BAGH WME{ 138 (s, 6H),

| tered and evaporated give the title cofrppound
25@ yHIH BMSDakd¢ §22ky 3. Sg(gl%H) Nw(t 2H), 4.63 (m, lH) 537, 1H) 5.45

(m, 1H), 6.4 (d, 2E), 7.33 (m, 3H), 8.28 (d, 1H), 8.4 (d, 1), 9.08 (s, 1H); m/z 440.

Example 142
N-[1-(4-{[5-Fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yD)pyrimidin-2-
yl]lamino}phenyl)azetidin-3-yl]acetamide

To a stirred solution of N-[4-(3-aminoazetidin-1-yl)phenyl]-5-fluoro-4-(1-isopropyl-2-
methyl-1H-imidazol-5-yl)pyrimidin-2-amine (Example 140;110mg, 0.29mM) and
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(DVMSO d6 + d4-acetic acid) 1.38 (d, 6H), 2.5 (s, 3H)

3.73 (m 2H), 4.05 (m 3H), 5.43 (m 1H), 6.45 (d,
wWQ@ros/075488 (s, 1H), 7.4 (d, 2H), 8.4 (d, 1H); PE®GB3®5/000303

Exanpl e 141 10

N-[ 1- (4-{15-Fl uoro-4-(1-isopropyl-2-methyl-1Him dazo

-5-y))Ryrimdin-2- yl]am no?%‘heol )azetidin-3-yl 1-2-h

acetam de To a m xture

tricthylagning (4431l HoaMbiniday ROM (4. 9iphicsophiq aréwﬂqiweuhoéﬂm%@ was

B S T R AR 2 805,

drop3 .03 B0 wm@chd&ﬁﬁndhh&ia’o&ltmn(sﬁﬁrm}for Q0 AButdd Thﬂredct}onDﬁJMure was

thencbiRg Wigh By MioH Sl et ik S et (B A

satu?atte(f LaHnt &NRffathy &gé&ﬁéj Fﬁ&eﬂbésﬁ@eﬁﬁﬁleﬁWlth7a%h?&6ﬁ§sodm§sulphate
DCM was renoved in vacuo and the residue dissol ved

filteradand exangraiest: dhe crafepiogdyes wes mp@tqéawth ethesnidigerethyyashed with
oo BEGAL TR G o USSR, 80l XA o
1.8 Gabhiy, atsas, Bbt DMSQ@)B o1 (t, RET) aheh €y, 463 ém, WY, 543 (m, 1H), 6.4 (d,

ro I um. su t filtered and 20 evapor at ed.
2H),$ﬂ§%’frg uigﬁgg%séﬁ'ﬁ@seiwﬂﬁé%& (2.0M) and 1.0
nmol ar sodi um hydroxi de (0.25nm ) added. The sol ution
was stirred at roomtenperature for 1 hour. The

Examye 143Hn ni xture was diluted with Et OAc and wat er and

N-rf h?{r'saf}i&&% APALL bR dn AR 1%@9%@20@@-vn‘69ﬁm%&@m c

vas wasned With wa saturated sodi um
gie ptiidimg bihairels amides odi um suI phat e,

Ilr: YEuEE %ﬂ? @f?%-ﬁ‘#-&qwg?iﬁeﬁamdle BERANES. AN38-4-(1-jsgpropy1-2-
metﬂildlfﬂilirhﬁg%(ﬂ-g }%ﬁ%ﬁ?ﬁ%ﬁﬁdﬂhh@(ﬁ@ﬂi@%ﬂd ;1aema, Q/EQﬂM\)VaﬁcDI id

tneéybmuiet (44pl9.315nM) fndry %1<§M (400D, {ntethalgﬁsoﬂphqnyé shlemle @l

0.3 @ﬂ?\%) é(gszzgi]dl_%Th% |_B4a%t1%14 %hs( séf’f‘peg ﬁfroégl tam p%rg{’llreltﬁdglgn nfrgéeil 4‘['8r 24

houfsx ﬁH@fe@ctioﬁZva&&ilf&e[d ahd (he-filfered solid washed with DCM. This solid which

[ 5- FluqQro-4-(1-isopropyl -2-nmethyl -1Himn o] - 5-yl r.
was, HwedPrﬁgw WP ?%%% ﬁ}yﬁ@ﬁy‘flﬁsaf SR WO%@'@W%E@&? aﬁae)c?gmm’n
was-Rfv)asﬁecan' thin@AISRAtEE (PRe), saturated sodium chloride and then dried with

4- (3-am noaze i di'n-1-yl)phenyl]-5-fluoro-4-(1-iso

anhpdropwodﬂlm sraphinyg, filteredl pndievapprapd Tl)eayeqlwf #1 ehiginegyafecombined

b B A0 SO 08 U, SEBIALRE i e

andditigd BXChiv¢ the @i kompaeitias a galiye salileNVEO 1.4 (6, GBI/ 2b)(s, 38, 2.9 (s,

e PR ST TR L T Y

1878 (@dapds.apd 1Hhe. BolsUtiphysié0.red for 10 m nutes.
)T he r(eagtgl on(kﬂl H?uripdwas )Ot hen diluted with nore DCM

and the solution extracted in turn with water (tw ce)
aturated sodium chloride. The organic |ayer was

E@S@ﬁi&ii ed w th anhydrous sodi um sul phat e,

(3-Chloro-4-morpholin-4-yl-phenyl)-[4-(3-isopropyl-2-methyl-3 H-imidazol-4-yl)-pyrimidin-

2-yl]-amine

The title compound was prepared using the procedure described in Example 112,
employing N-(3-chloro-4-morpholin-4-yl-phenyl)-guanidine carbonate (Method 17; 500mg,
1.97mmol), and (2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-2-
en-1-one (Method 24 of WO 03/076436; 363mg, 1.64mmol). Yield: 412mg, 61% as a white
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filtered and evaporated. The crude product was

triturated with ether, filtered washed with ether and
wa@leiosd7461 gi ve the title conpound as a yel | ow BOI/G#2005/000303

(99ng, 81%. NWR 1.4 (d, 6H), 1 8 (s, 3H, 2.5 (s, 3H

+ DMSO, 3.5 (t, 2H), 4.05 (st 4.53 (m 1H), 5.43

(m 1H) 6.4 (d, 2H), 7.338%m 3H) 8.42 (m 2H),

8 (s, 1H); mz 424. 10 Exa Ie143N-g1-(-{

solﬁwméﬁg(d,q}ﬁ) 2.47 (s, 3H), 2.90 (t, 4H), 3.72 (t, 4H), 5.60 (m, 1H), 7.02 (d, 1H),

Iqi
T TRy 3 0 T R B R P e gz 412
stlrred solutlon
E [ 5(3 anmi noazeti di n-1-yl)phenyl]-5-fluoro-4-(1-iso
—%F&&}ﬁ-Z 15 met hyl - 1H-i mi dazol - 5-yl ) pyri ni di n- 2- ani ne
G-ClHsRp L xp'lﬂaﬁnillﬁ%enﬂ) Bodro-aNd-isdpedpA-Dyh Ry 1387 (it 7ol-4-y1)-

0.317mM) in dry DCM (4. 0Or ), nethanesul phonyl chloride
jn-2- ém was added. The reaction was stirred at

r 001t 4 |
QO RSB S Sr AR bR Sy £ 12
emplpying NE(Mcthro@-mmiphullmephenmhgupudme patbonett (Metbod 17; 500mg,
eta t ak and
1o % B AR Sl P S R Aer TR Gerpp gl 5-
yl)prap-0rent 1e6heSOMAthN IZIhBQ)ZthQ 6AfGNndTY) @eldr 208 chgV\8 (%) as a wh1te solid;
anhydr qus SOdI um sulﬁhate filtered and eva

NVl @iy 298 Gk DORED: S8k w5 i en TRhg 10 ds 110, 7.34
«, *Pﬁf @hsoc(ﬁdlﬁlvl\-/fa}gﬁfiﬁ (@A tﬁoiz*‘(dv\ﬁ'i)%tsﬁ é“ gzilﬁlimth et her,

‘tered ed Wlt et her ~ ‘and to give the
title corrpound as a yellowsolid. NV\R 1.4 (d, 6H), 2.6

Exddnedd: 2-9 (s, 3H), 3.55 (t, 2H), 4.13 (t, 2H),
n, 1H) 5.37 (m 1H), 6.4 (d, 211), 7.33 (d,
N- {ZJI 1DRS.6BR8 . 4-DimetBAmbipholin-4-48]phéehyl L 3-flupro-8 Bisoproptiidinethyl-1H-
.9 ( 1H)', nm z 460. Exanple 144
Hpgrimidipnraming |y 4. yl - phenyl) - [ 4- (3-i sopropy! -

l’i‘) 31'(|Dhrﬂ'étﬁ§?‘léﬁllmo§‘1Y(|1 )e’dB/Y-erﬂétﬁi}l'lﬂH gmﬁ!aioi BHE ﬂ%@ro};ﬂﬁ) 2-en-1-

tl tle comp ound pr epare using t rocedﬁre

onec(ége@hqdb]éd 327111&)&@&7@@01)]_@21 N-[%tnis- 2)§1dmgethylmorpholmo)phenyl] guanidine

blc%ggrgo n%ltltgﬂ%(% t ¢ d? {P;J}g, (?énw%ﬁo'l)oﬁ' %5‘%&?10}%&4@1‘311(9 é@l%l) were heated for

17 h@ kY at3-1000. 1MiHeydcaion migtark-wWad ev r}j‘tem;ﬂdeﬂreﬂ‘ﬁteﬁ kesdure and tte

resig QTR Ky LpRHT Ot b SUips gﬁlngtlBM?'f)%s Chr Eoéf*\%? 410

(1024@0@% WQG@&E%@%@&Q@ M%ﬁratlolg@ltﬁ %ohgxanl%"\ﬁa séﬁuﬁ@zﬂmg

47. E%QB(NMR] (CDLiy 1 28, (026}@611 44 H), ,6H),71 G.&)(S( %H) Zﬂ?)(f;, 2H), AF3((s, 3H), 3.39
(@ 2.3 g G 2 5171(%%(@#% sb % 1850 80> Iuf, 93718221 87, 1),

Szz&mbm@ﬁnorphol i n-4-yl -phenyl )-[5-fluoro-4-(3-isop
ropyl - 2- met hyl - 3Hi m dazol - 4-yl) -

Example 147
(R)-1-{4-[4-(3-Isopropyl-2-methyl-3H-imidazol-4-y1)-pyrimidin-2-ylamino]-phenyl}-

pyrrolidine-2-carboxylic acid cyclopropylamide

(R)-1-(4-Guanidino-phenyl)-pyrrolidine-2-carboxylic acid cyclopropylamide (Method
63; 0.29g, 1.0 mmol) and ((2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-
yl)prop-2-en-1-one, (Method 24 of WO 03/076436; 0.15g, 0.68 mmol) were added to 2-

methoxyethanol (4 ml) and heated at 200°C for 2 hours in the microwave. The solvent was



10

15

20

25

30

pyrimdin-2-yll-amne The title conpound was prepared
usi ng the procedure described in Exanple 112,
W@ pgb/0y5401 PCT/GB2005/000303
N- ( 3- chl or o- 4- nor phol i n- 4-yl - phenyl ) - guani di ne
carbonate (Method 17; 500ny 1. 97nnDI) and
(22) 3- (dlnethylan1no) 2- frﬁar -(1-isopropyl - 2- net hy
-1 H i m dazol - yI)pro -2-en- I one (N@tho 14;
remsgfzdrfg vaqaw@ammﬂ sum Vesfagefubnapmatgerphed extingiveith REM, g

1%1?]@8H£’§_El@11 %‘/%e(ﬁ!{ﬂ)cﬁ oftd ﬁﬁéﬁg 33/%191)3%@@101 # zaekf!:'}eno?w dotid
(1101:15(36%3d\11\m1)299 9547MH20ICDQ¥D) 8.28.(82LHD(I7.39 (4, 19, B34 (s51H), 6.85 -

653 (ih e Sl G SR Bt CRniR MR 1 302 AR & 1D 319

1H)12. 75 Q|60<Qﬁ10114), (2;56|(§qm1)om<b szmﬁ) 2.07 - 1.84 (m, 2H), 1.47 (d, 6H),
| m dazo i n- anlne (2E)-3

0.78-0 A fegy %Iyl) Qﬁﬁ (111 @HD 52 et hyl -
| Him dazol -5-yl)-2-fl uoroprop-2-en-1- one (Method 15;
327ng, 1.37mmol) and

Exadnpld 148 s- 2, 6- d|nethylnnrphollno)phenyl]guanldlne
1

_wiﬁﬁc The reactlon m xture was evaporated under
" reduced pressure, a he res

e e Ryrmino bt 1 csprtyp - srenSin et gy D piopssen- -one
Me(tﬂmf@k &f&»ota?,/o%m)éléwl%)g f. 9mfo and We3tivote4.conpound,

after trituration™wth |sohexane as a solid (274ng

moxpholisgphenyRuinitins Biparbomege gadt, (Vahod 28; e 1. 8914}01) n ?68

me o@??}%'lml (igﬁﬁ vgr%h/e%ge%) {39 Ii(ﬁbrs(ft éogb? El'hg’ e%g})lm{lg :%%E'}VSS

eva@b‘f)atedﬁn&& rédiwe&ﬂﬂ):ssu:k eﬁnﬁ thedresifitd purifi2B b cR@n(athgrdphly on siliza gel
425. Exa

le 147 . . o
with MeOff (@gf\)%@pﬁggo'ﬁﬁ 1o e tiglecpmpopndpifies trfpsatigy withefher, as a
solid (@&ﬁgm%bomm?@mt}g 1T (OS2 38 (2 3ERI3BXY, 41D, 389 @, 4H), 5.68

cycl opr opyl am d

(setRYH 694 (B.2H), d |Q$dmpﬁﬁhy7l 38 (pyHDoT-p Y(dde 1 1), 82K 8xHD; 8v/z 397.
acid cycl opropyl am de (Method 63; 0.29g, 1.0 mol)
and

Ex4ihple)148- (dlnethylan1no) 1-(1-isopropyl-2-nmethyl-1Him

‘ .,.:.;- Gl-150p10D - By thVPIH-lmldazol 5-

- H 7, Yo, a_n . . ~
yhggﬁmgﬁxgggg@ol (4 n1) and heated at 200C for 2 hours
i'n € mcrowave. The sol vent was WD 2005/ 075461

PCTREB2 605 ebiando)-2gorehdi-dwprapyl ety §-inidazglipnyl)prop-2-
B N e
bicarbyedtd salv (Muthod 23¢ 3400mgy 1. 8GRI inNIMRethBSeeiidhd] (M)inl) v@lﬂ@t}ed for
45 gmrs Q@@OC’%% reacgo%%nftme%eva@raé%f ltnélggl?eglllced j_)r_ﬁssurg a the
resi‘du§ };%ﬁefdrﬁif ciawmat%%y(dn sﬂicH)gel ﬁttﬂﬁiemi ISCM‘@» 9H§ tof @ve the title
comp@ngmf(emmglon with vth(erd as @pq)hd (298mg 48%) N(MR (CDCly) 1 50 (d 6H),
2.60 (s, 3H), 3.05 (t, 4H), 3.88 (t, 4H), 5.58 (sept, 1H), 6.90 (m, 2H), 6.95 (d, 1H), 7.08 (dd,
1H), 7.49 (dd, 1H), 7.59 (d, 1H), 8.26 (d, 1H); m/z 415.

-
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0.78-0.70 (m 2H), 0.45-0.38 (m 2H); nmz 446. Exanple
148 N-(3
W0 Eloaoraaet- nor phol i n-4-yl phenyl ) - 4- (1-i sopr opyPERGBRG0KP00303
| -1Hi mi dazol - 5-yl ) pyrim din- 10 2-anine
(2K) - 3- (D et hyl am no) - 1(1 sopropyl -2-met hyl -1Him d
azol -5-yl ) prop-2-en-1-one @ thod 24 of WO
03/ 076436); (330ng, 1.5mml) and N-(3-fluoro-4-
Ex i nophenyl ) guani di ne bi carbonate salt (Method
R)43i4-BA4908 041380 l)avl-zr}ngm@{ri} XA Q@Hjbvéénd%%lla‘ﬁﬁﬁgg-
urs at _I0UC. The reaction
- : agideir e and the residue

P g0 SR b e s

63) (034241 atstrm)l)/unur(:zz)th@ﬁmetaﬂammosmmd)rmQGn@p&@% 2-nhWI1- 1 H-
CDC1 3¥)Pr01 51

imidazgle>-y}prop1go- @nﬁg\%bgfib‘?% 1%8’ 0. g’?EDn@QS 'c*f%?e éitﬂ’i*}?o

metglr?‘gl;eélg%ol (g Bﬁ%gfdshefu%ﬁ% 2906 é E? 2 frous N- he Ricofwdve: Tli'e'_&)ivent was
remof¢dio Waew-alldrthﬂ]glinn wadlearéthlin dnyllrl)l‘eogfaplied Gslmmgoqzxj/d DeMyet h

o AR e G FE G7 ey e
(18dﬂn%r62d@znwé(4ow1)s@mmz @D@Q-S' 21qaelﬂ)l\/etsb@ai 11}}, 7. %@mﬂ) 6.80 (s,

% and N- (3 -fluoro-4-norpholi nophengéﬁuam |ne
1H) 6.5B (matibb Acb dsepitt IEOMEO Gl D)3 3- 264énlé (m 1H *)2-48{m, 1H),

25%‘“@@%6 r'e‘z;a'ﬁ 24, L34 )1 986 17821 661 196 hnd)’é?.%%d,%ﬁ), 0.79 -

on’m xture Wwas vaporate
0.72 60, FBJ0.p4 e 88U (@, 2 nt/hé64.r esi due purified by
chromat ography on silica gel with MeOH : DCM (3:97) to
give the title conpound, after trituration with
Exﬁh gnsias a solid (298rrg 48% NVR (CDC13) 1.50 (d,
. 88 _

ylla:lqlf%o{gﬁen@}g%%ﬁhdlﬁ'j)-'}ﬁllazetélﬁufed 1H) 8 26 (d 1H) m z
2005/ 000303 -88- Exanple

1504 ((3R)-Acetam1dopyrrohd1n— -y1) phenyl guanldme carbonate (Method 45; 1.25g,

4. 2§ Hzl%ﬂ})) a{né)é%;é:-&éj We% )%%gﬁl&rrg HY 1 1520p5rrc1)3pt ?—%-me?fﬁl_l- lrﬂ %ﬁgzol 5-

yl)p&bflseh} =g (Vdthadl 1ig 0219 €3 poxiol)i i 2a@ktHotyetinpolqRImB Fefteheated at
1- (4- Guani di no- phenyl ) - pyrrolidi ne-2-carboxylic

115a6|fer k%@uwmsymlgﬁg@ewmmwa@wem dugsd presswgnmp| )

e ooy on sise el itk MeQIIGML (100 0,5:97.5) goye e e coppgund

aftdr efhlek trinratiay as a Bnysblip(6aPma; 43%). NdRe 1(Idh6id), 140 (9 31580 —

159 0B 22 7066 Gorl T A b SR ST 1 25 B, 1),

32§0|3\L©r(h1 mm 4.3 £0RY R, m) 30U NG, tlm @WH) 7.30 (s, 1H), 7.32
careful Ty chronat o%r a&o hed el utin
(d, 2H), 809(d 1H) 8.39 (s, 1H), 9.05 (s, 1H); m/z 38

Example 152
N-[(3S)-1-(4-{[5-Fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-yl)pyrimidin-2-
yllamino}phenyl)pyrrolidin-3-yljacetamide

The title compound was prepared by an identical procedure to Example 151 above, but
using 4-((3S)-acetamidopyrrolidin-1-yl) phenyl guanidine carbonate (Method 51). NMR: 1.37
(d, 6H), 1.81 (s, 3H), 1.78 — 1.92 (m, 1H), 2.11 — 2.22 (m, 1H), 2.44 (s, 3H), 2.94 — 3.06 (m,
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1%veOH DCM 290t OH DCM and finally 3%9cOH/ DCMto yield

a yellow solid 10 (180ng, 62% . NWR (400.132 Mz,
weDE18)5481 21 (d, 1H), 7.56 (d, 1H), 7.34 (d, Zp)T/GB2®6/000303

(s, 1H), 6.59 (m 3H), 5.55 (septet, 1H), 3.62 (t,

1H), 3.21 - 3.15 (m 1H), 2974 - 2.68 (m 1H, 2.58

(s, 3H), 2.28 - 2 22 (m 2T—§ 2.05 - 1.98 (m 1H),

1.96 - 1.86 - 0.7
EDZ 44345 m. 35 4723 (41 TEDy 3403143 i, it 462880 700 G 110,
7.32&(13&) %0@‘&& 1{H){é54d: dJ@H 2(} 1'}50&?20@@ -2-methyl - |
I’ m’dazol’-'5-yl ) pyrim |n- am no}
phenyl ypyrrolidin-3 -yl] ac et am de
- Acet am dopyrrol.idin-1-yl) phenyl guanidine
te (Method 45; 1.25g, 4.28 nmmol) and
N-{4 ?(ZS)—S—A(IﬁhUﬂrfdhldﬁm -Rphedyl L L fierol4- (1 lisdsopi-Gpudthl - i innidazol-
| - 1H i m dazol -5 20 yl) prop-2-en-1-one (Method 14,

Mdl—nwﬁﬁol) i n 2- met hoxyet hanol (20n) were
heatgesRi-(4- 1A Gudes- (Jlasckiﬁ@gﬁ 2UAGBY1- THAhREBRI-5-yply Bnidin-2-

evaporatl on under reduced pressure, chromatography on

yl]asnnq}pbenglépywltdm Ry Uppemonny Bonpls 15250492, 51)12ga%1) ftpigopropanol

(20m 81 w% @@%?%X%ﬁlgm% ?@B%défhlé%t%; ?tqgﬂ%%ﬁu(dgr’ ﬁlgg e’n for 18

houtk. 8@er evlip&ﬁtitﬁmundﬂnl-i)edu@d pes sura tREmixtyre ntdy d1s®1¥4®1 i(l svater (1 5ml)

and %EJDg'stgé io? }?7][:'1 _92?%6h0aqgé%ls a o&&m( ]%Hdr%ﬁe sogut%)a %10{1 r3ﬁas extracted
w1thle3M %)595 ﬁlgbdﬁéﬂ)andﬁﬁ%vﬁ%oraﬁdﬂ undér r%auceﬁ @reséﬁrﬁ to @V@@e title

compggnq\as[a(sghg)(o 142g QS%PNMR 1.38 Ed 6H)|_P 610153 (m im, 2. B3 30PhSs (m,

il S0 AR AL 0 S o

(m, THY, 340+ 6.5¢ Gapid)y d.464d 250 £p20 64l 2HY, 7203 (5.ddbt 8.6@(s, 1H), 9.00 (s,
cedure to Exanple 151 above, but using
1H)4m?7(§(‘§1 acet am dopyrrolidin-1-yl) phenyl guanidine
carbonate (Method 51). NWR 1.37 (d, 6H), 1.81 (s,
3H), 1.78 - 1.92 (m 1H), 2.11- 2.22 (m 1H), 2.44 (s,
W94 - 3 06 (m WO 2005/ 075461 PCT/ GB2005/ 000303

h')udm 2-

Exa

. H 3 S,
L]g@no}ﬁhhnvlﬁvﬂehdmi-.’i-vll-u-hvﬁomaoré}mn_ﬁ '9.03 (s 1H); m z

438. | 153 5
N B s AP ARyt |V pheny D psrardrisepronsianmethyh LA
1m1&dzbﬁ9-@f?)?§r?hﬂﬂéllrdh& gﬁhﬁ%‘ (Ekﬁn l@lgf&mbm 50.556 mmol), L — lactic acid (61mg,
am ne

0. 6?{ lanm?{)uHDcBi nopg hy@eﬁsr(bf&ymg, 9 ﬁé%étnnwl) and Hypigfabase 813 py
T
temﬁ)al@ﬁii:é undmhmrogérﬁfasitl 8 howds. [Thel mostukcowasodiBitsddvifleDGM) (20ed) and
washe w1tﬂ water (%rlﬂsl,xl I& re‘tgl(leerousp ;Ixt)tgs% nh}td%xi&ég (20ml) and saturated aqueous
sodium chloride (15ml). The mixture was dried and after evaporation under reduced pressure
purified by HPLC on a Phenomenex column, (0-50% acetonitrile/water, 0.2% TFA). The
fractions were diluted with water (20ml), basified with solid potassium carbonate, and
extracted twice with EtOAc¢/DCM (2oml, 2:1). The solution was washed with saturated
aqueous sodium chloride (15ml), dried and after evaporation under reduced pressure gave the
title compound as a yellow solid, (79mg, 30%). NMR: 1.20 (d, 3H), 1.37 (d, 6H), 1.90 - 2.04
(m, 1H), 2.11 —2.27 (m, 1H), 2.47 (s, 3H), 3.00 — 3.09 (m, 1H), 3.20 — 3.47 (m, 3H), 3.91 -
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10 hours. After evaporation under reduced pressure,

the m xture was dissolved in water (15nml) and
wa@eajoastrael to pH 9 with agueous amoni um hydr oxPCEGB2005/000303

solution. The solution was extracted wth DCM (3 x 15

m), dried and after evapor%l on under reduced

pressure to give the title~ onpound as a solid

(0.42g, 95% . NVR 1.38 (d 61 - I—g
4002(“(!)(1}824 33~ ey (g HD), 5;_384& 18, 5%%542 (@olH) é4§s£d(?rﬂ) 30 (s,

1 1 211), 3.49
1H)] ﬁ'éz écg%lé 7763( E{Sd @1403@ 1>H)5§g%95 1H}- fé/%46§ﬂ 0 oty
7.30 (d, 2H) 7.33 (s, 1H), 840(s 1H) 9.00 (s,
1H).; z 396. Exanple 154 (2S -N-r(3S
] 5- Fl uoro-4-(1-isoproRyl -2-nethyl -1 Hi m dazol -5
N-[€38)-py(44{ [8-FliuBro24-( 2f3opropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-
[1 am noI pheny _) d| n- 3- yI - 2- hydr oxypr opanami de

RN 13 : et gcefanide| | pheny! }
- 9= "lfﬂel{ﬁ’l% Qoﬁl &.:!nd'v%%ﬁﬁ)'dd é?r&{g? tl@%() uskﬂg'a procedure aé%lgrg%us to

i m dazol -5- a |'e 153;

xSt ottt o NHAA(3Sh-Srohicory Sl 1 DIB6 T iwfofloro Pt

lsoftrﬁpyifn%%%oﬁ%é?%%@ P 38 y%é{ﬁim%ﬁ%ﬂlgmgﬁ #&?eacs?’égﬁﬁwﬁ% 556 mmol)

and@ﬂ)f@. 1i€ i@&f(ﬁ]mg?_ g@ﬁ’_f Fdl). 11§ﬁIIRf DSBT(dZ 6H}, &[ﬂief 2|9.04I (8, II-_IDdEﬂ?a —-2.25
nitrogen far ours. e m i ed..W
(. 0 L F0 3T @t T 1 e b7 ot 550 A nhad 4 47 o
t 0 e afrpd739ve o 782 (d, 18,
1H¥23?3§“H2"5%€§§§ PR (BRI LTS g, 762 4, 11D
8.4Gi(d, d H),\dpler HDi ‘tﬁ‘ﬂder reduced pressure purlfl ed by
HPLC on a Phenonenex col um, (0-50% A
acetonitrile/water, 0.2% TFA) The fractions were
Exdlhpleti6d Wi th wat er (20ml) basified with solid
0_e tra t

Fd

M@Mﬁilﬁg_am%ueous sodi um chI oride (15ml) dr| ed and
er evaporation under reduced pressure gave t

ti tThe tilsrepopaendasaspronsrgdon idpstical fashipn (45803 0), N\E%ample 153

o

2- ﬁ]a&?no}pﬁelﬂf/?) pyreolidin3-ylcehmid (BRABPIE TSYENMR: 1.36 (d, 6H), 1.61 -
2 000303 . -90 4,0

G SELAR R 1 Lot e s oy LS o

3.2¢ 95%) 2@‘5‘); 3, 5((1H23,60(m3¥ﬁi,@1402k9 52 (Zn 71@1)( 6l44 %HEH) & AQd( TH), 7.35 (s,

1HN8[3@3‘$)1-H)3?QO{815 FIn8B86.4- (1- |sopropyl 2-nmet hyl - 1H i mi
dazol -5-yl ) pyrimdin-2- yll
am no} phen~) pyrrolidin-3-yl]-2-hydroxyacetam de The
xim‘pleascorrpound was prepared (38nmg, 15%, using a
. | 54, .S

|so rop - et pyrim di n-2-am ne
Ehquné c_pgmou@wwg)rep}tr%@ SW%) was prepared using a procedure
analogous to Example 154 starting from N-{4-[(3R)-3-aminopyrrolidin-1-yl]phenyl}-5-
fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-amine (Example 156; 220mg,
0.556 mmol) and L - lactic acid (61mg, 0.667 mmol). NMR: 1.20 (d, 3H), 1.36 (d, 6H), 1.89
—~2.01 (m, 1H), 2.14 — 2.22 (m, 1H), 2.43 (s, 3H), 3.02 — 3.10 (m, 1H), 3.14 — 3.48 (m, 3H),
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10 and glycolic acid (51ng, 0.667 mol ). NVR 1.39 (d,
6H), 1.91- 2.04 (m 1H), 2.13 - 2.25 (m 1H), 2.44
W@ 30058%ue1 3. 04 - 3.12 (m 1H), 3.18 - 3.47 ( mPGH:B2005/000303
3.80 (d, 2H), 4.38 - 4.47 (m 1H), 5.32 (t, 1H), 5.40
- 5.52 (m 1H), 6.50 (d, 2H;1 7.30 (s, 1H), 7.35 (d,
2H) 7.82 (d, 1H), 8.40 (d;°1H), 9.04 (s, 1H; mz
. 15 Exa
3. 92{—44 3 gm) LD, gﬁﬂngp@ﬁr@rml%,s@sl@yzﬁ)@ﬁég‘w 5}.53 (m, 1H), 6.49 (d, 2H), 7.30

T B B O b P 5 pound was pr epar e

in identical fashion, (0.45g, 99%, to Exanple 153

Exasbdl ing from _
-1-(4-{[5-fluoro-4-(1-isopropyl-2-nethyl-1Him

N- [(Gﬁwl(ﬁgwmgw 44] -dbﬂmnﬂoz-axzatgl-1Hfianm%¢11§ﬁew&waa£mullm326 @
pyr rofraln Yy acet am de anpl e
mlﬁm_ﬁg d(i agglamide 15 (1 111), 2.47

( S Th@ lfﬁle cgmgamds %a@ﬁref)ﬂbd @@n %T_‘DWas E egéreﬁ m‘,m% E'})rocedure

analpgi)us t@ Emmplg 152 Biprting f@m Fof4-[ -azmagm(@hdmmyllpl@nsb -5-
ﬂuo%ct é)(il @oﬁo%&g) 2 ln&e?l}y_l ]l'l_-P fmlfﬂz%l 33 ?rﬁpyr?tgldﬁf(f g}}m% (%QZmple 156; 220mg,

0.536 thmbl) und glydeliclacidsGPmapy66 2mnmt) MR H-30rH DO 9% —2l 0, 1H),

214 B P S AR RPN [ AT 20 50" o

—4§fVQrflTp MBS s L ePRITR S 4951 191 @n,AEDCEANI(E 2HR T 10@OUS), U35 (d, 2H),

154 starting from
7.8Ndg 1H]J, @m)(dsllé)ﬁﬁé;ﬁyd%mﬂaﬂﬁéll yl ] phenyl }-5 30
fluoro-4-(1-isopropyl-2-nethyl-1Him dazol -5-yl)pyrim
di n-2-am ne (Exanple 156; 220ng, 0.556 mmol) and L -
Exdoagleils9 acid (61ng, 0.667 mmmol). NVR 1.20 (d 3H),
1. 36 ((? 6 1.89

= 3-1 ODV&-Zrmetg\;lﬁ%llgiyz)ol-‘}ﬂh nvn in- -Xﬁdw

p_h_e_gl{"‘i‘} u%%hdlxpz%a%%%gﬁml%ﬂvﬁaa@m/ 000303 -91 3.92 -

2
5853—(ﬁ1ﬁuag1d)no Iglenﬂ)-@mrrolgiq}e Z-Va}_rgqygyh@ gmdﬁqpeth;{)a@gle((y{ethod 54;
0.5 %wﬁ?w r%id(g@l lj_D{(dlm%thgr?arélﬁo) 21th01‘0 rﬂ (% 1§}(ﬁ§op}}1_:)§qﬁahﬁ t2fhnidazol-
5-yIyprop2uen- D-ode (Methed pt; OBl 0.833mribl)ywerd hbaitadi ad ecflulk it bythnqh ¢'F ml)

v s e ) B L AL M2 R o i

tubé-ék@hea%sat poeeanes h&ﬁb REMS BldReRAUSS; stAAE RERHS] 40@ mainly
Exanpl e 155 starting from

proflact.4FHe(s8Rpnt3vamremoysdrin obdudiand q_hrym]apg@pyd;c} The product was purified
e STt RS K0 DT
ext@b&éﬁ WlﬂhCD@MI (@ x(501mY, dried 66T thmmllvént réMiRred ¥n 3&Eupdo yidid)a yellow
soh§|.(|}01ng, 2. b%l@{{ﬁ@%ﬂlwz adek) &g q,,gﬂg;:? 5@&{7 iy 73 (@, 2m),
6.66 &, 185)6.424d48H), 5.59 (septet, 1H), 4.51 (dd, 1H), 3.64 (dt, 1H), 3.41 (q, 1H), 3.16
(s, 3H), 2.98 (s, 3H), 2.56 (s, 3H), 2.38 - 2.28 (m, 1H), 2.25 - 2.14 (m, 1H), 2.08 - 1.98 (m,
2H), 1.39 (t, 6H); m/z 452.
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- 4.51 (m 1H), 5.34 (t, 1H), 5.42 - 5.51 (m 1H),

6.49 (d, 2H), 7.31 (d, 1H), 7.35 (d, 2H), 7.82 (d,
wakoso&4dl (d, 1H), 9.06 (s, 1H); mz 454. 15 BEXHGBR@®5/000303

159 (9)-1-

{4-[5-Fluoro-4-(3- |sopropyl 2 met hyl - 3H i m dazol - 4-yl)

- pyrimdin-2-yl am nol -

phenyl } - pyrrolidi ne-2-car boxyl ic acid dinmethyl an de
.ﬁ(@)&l@m Guani di no- phenyl ) - pyrrol i di ne- 2 car boxyl ic

nheﬂvﬂ biyﬂrcﬁhdi:&ZZ}barb@G/hBamHMHtMarﬁrden I one ( Met hod 14

m ;1% bg%ﬁ‘imjlﬁ hea @%%C%ﬁ éa}dgp% derﬁve[ethod 59,

0. 22%9@8%1&61)%@8 Z)@qafr@étnﬁﬁnﬁ@) 2 fltiofd- pmmepropylbﬁnamgl 1H-
eated at 200C for hours. LCMS i ndi cated 15%
1m1®?<drft-}’]h1§0hﬁteér1| afe %@hm%9315g rGareq]) weeaddyd 9dnt was

o R T BB T R e
rem@ﬁldtih m&ﬁhoaundi clhﬁﬁiafolgﬁ@h@/ﬂ The iﬁbﬁﬁ& W phsse purtteddytHRIaE, edd the

d
roqujid @actmsweéq @@1@6& g fpsifi) Vil é@‘?h@% %)i%tra@ RiRiE DA @ x
50 1{(11§ Qﬂte&b%gd M’I%nt %@a zrl&»a@ﬁo 1313 Iai')yellcxzv Sélia(@ 10111&")4»0%3 RHR

0 (e 1, 5H) . 5. 59
(400LH52 Mst@Dcaasz 04, 1B, 56 (G L1, TR 6.08 (S TH). 6,69 (e2ED,

6. 56(19%01%2“)55@%‘38% gl)( cm)%iﬁg 6%@1? 11315;)3928%?31%), 56)%13 fﬁg;lz 58 (s,
3H)( 2.29 6B{p4 (1 2H¥ 326 - 3BV, 2HD3/45A846]); RCA43882005/ 000303
-92- Exanple 160 (R)-1-
{4-[5-Fluoro-4-(3-isopropyl -2-net hyl - 3H i m dazol -4-y1)

Exanihié 1§ di n-2-yl am nol - phenyl }-pyrrolidi ne-2-carbox c
acl d rrethyl amde . s .

! /. ap qd&ggl e595 0. 229, 0.82mml)  and
oro-|-(1-isopropyl-2-nethy
- |(R- 1+(m(ii3ﬂ1dino€ph¢h3)lppyx}oelﬂinmq2 tarboreyli¢ it nathylamide (&thod 59;

oo SR I et ARk L

yl)ﬁe@;ﬁz eha0ENeAétRod/ BESON BINS/(E7a0 SaTa 1@Er@@ 68 ﬁlmonexa raadedcb 2-

passed purified by HPLC, and t required
methomthaowism wid) anddateil nteftOOé(a d?orb?alsws I@dhwmtcrpwq@o”@e(selvsnt was

h
renitd, GE A s oy oy P sibleq (il
1% MO0 CM Q%Me(DH/RCMZhﬁ@ ﬁilﬁgl M‘MeOGlZDI]JM) to&leﬂd a @dllovﬂ. bd)ll,d
(10;;:; 635(*/%’ gé/ﬁ% @ogﬁ’? 1@&&8&3 f}i)ﬁy 5%& ggr)(}oyg %H}H) 6.89 (s,
1H)°>6@§ (étnglﬂsl @5??11(31? §m5se§te§QPlgd3 993@1H'_)|523 88 15151)( 3.4 -3.17

(maﬁ))azaec_d AHR 2.55 (s, 3H), 2.29 - 2.24 (m, 2H), 206 1.89 (m, 2H) 1.46 (d, 6H); m/z
420.

Example 162
N-[(3R)-1-(4-{[4-(1-Isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-
yl]amino }phenyl)pyrrolidin-3-yl]acetamide
4-((3R)-Acetamidopyrrolidin-1-yl) phenyl guanidine trifluoroacetate salt (Method 70;
1.79g, 4.55mmol), (2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1H-imidazol-5-yl)prop-
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15 Exanple 161 (R -1- { 4- [4-(3 -1sopropyl-2-nmethyl-3
H i m dazol -4-yl): pyrimdi n-2-yl am nol -phenyl
W@0s07346i ne- 2- car boxylic acid net hyl am de PCT/GB2005/000303
(R) - 1- (4- Guani di no- phenyl ) - pyrrol i di ne- 2- car boxylic
aci d net hyl am de (Met hod 599 0.27g, 1.0 mmol ) and of
(2H) - 3- (di net hyI am no) 1- (12 ?fsopropyl 2- nmet hyI IHimd
azol -5- 20 -en-1| - one, t hod 24 of
2- enobp@e/@a%odé iy’ %766@6 i) 4. Oléala%ﬁnetﬂwxzethaml (20m1) and

DIPfR!( ‘%Xfﬁ%ﬂﬂ@dl{/&é‘re Bedtodlhd 158257 90 brurg Ader hRfogtn NN S

he i crowa e sol ve renove
evappnalionhadguadwad preasued, uhﬂo;natdgraptmbm giliagp pel dvith MEOHP ML (OO to

503 BB ba MG FyERp L A5 GO Yol STAOB O3B, W NMR:

1. 39Q@(‘613) 18528, §Oj(m ]lﬂé 1.80 @931&}12 12 H)2. 227%15’:4}1()82 44.6) 3H}5 2&9 3.02
(m ﬁgbael&—sg%mn a6 i, TS 5 19, B 0 3689 @

2 29 - 2.24 (m
R AL L e Ll B S ey )
Exanpl e 162 30

E N- -1-(4-{[4-(1-Isopropyl -2-net hyl -1Hi m dazol - 5-y
X i di n-2- ami no) phen |)pyrrolidin-3-yl]acetanide
N-[BR{-4 IRFIAG6UaTHA DR bFopY I ZlinfethiA-¥ H)infideeslys -y Dpwithidind® yl]lamino-2-
tr|1luoroacetate sa t (I\/Ethod 70; 1.79g, 4.55nmol),

yDpy rdlecetamide (1-j sopropyl - 2- et hyl - 1Hi ni d

Az Qe %ftlx loo P%&d}?@&gng’/@ 7\?/\%6% 3(? 076%%511089%’%91%6 to E}?ample

2-en-1-one
1624stﬁﬁngrﬁbyn Hflugror( (BB yertdnsidopyrioBidimd )-y R pbienybgwEiline carbonate

oudis BT b o S mial B AL Hp by i ARGl et 1
1m1deS§§-§*l')ﬁr,o Qe BR, gmniw 2@ Rf W 03/8761316, M3 d) 716 Anh OXWMR :
(10 tl e conpound, after ether

24§ H B St PRl B 3 BB B! S e 04 .12
(m, %Hg,gs %91'4 3 ?Eg(m %HY g Y &ﬂ)n( gLtk 14“32 A 3§gm ’PH) %'d)z,— 52721(l%r 1H),

668(t31H)86i981(d32H),7 21881H)LV 397(8(1&1) 159@ BHM07('§1 1715) @3¢ (d, 1H),
92%é1 523 d, 2H), 6.89 (d, 1H), 7.35 (s, 1H), 7.37

) ; , 09 (d, H, 8.98 (s, H mz: 420. Exanple

163 10

N-1(3R) 1- (2 Fluoro4{J4(1 i sopropyl -2-nmethyl -1H i m
2-yl]am no-2- fluoro
}phenyl )pyrrolidin-3 -yll acetam de The title conpound
(0.24g, 10%, was prepared by an anal ogous route to
__Emmple 162, starting from
) . . rnal i di nI-yI) phenyl

N-{2 nviipiper LA dg, 5.23 nmmol ) and
( 2&) I\/ﬁ:ﬂ(ytltiu[mxbhyﬂ-éﬁ(ﬂ-m&bplﬂenylolipérsﬂﬂé O pyled AHvat. 09 (8) 987-996

(1977)] (24g) in EtOH (250 ml) was hydrogenated over 10% Pd / carbon (2.4 g) at ambient

temperature and pressure. The reaction was filtered and the catalyst and insoluble solid were

flu

Pr

washed with MeOH:2N hydrochloric acid (100:100 ml). Evaporation under reduced pressure
gave the aniline hydrochloride as an orange solid (19.8 g 81%). M/z 256.

A mixture of the aniline (4.7g 16.1 mmol) and cyanamide (800 mg 19.0 mmol) in
EtOH (25 ml) and 1,4-dioxane (25 ml) were heated at 90°C - 95°C for a total of 19 hours.
Extra cyanamide (450 mg) and EtOH (10 ml) were added after 5.5 hours. The reaction

mixture was evaporated under reduced pressure. Water (100 ml) was added to the residue
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15 im dazol -5-yl)prop-2-en- 1 -one, (Method 24 of WO
03/076436, 2.43g, 7.84 nmml). NWVR 2.41 (d, 6H), 1.70
w0 2058&4m 1H), 1.80 (s, 3H), 2.07 - 2.18 ( m PAFAB2005/000303

2.46 (s, 3H), 3.04 - 3.12 (m 1H), 3.19 - 3.28 (m
111), 3.32 - 3.49 (m 2H), 4 22 - 4.39 (m 1H), 5.62 -
572(m 1H), 668 (t 1H) 98(d 2H) 721(d
1H), 1H),
befo(r@ asmng 2 with 4916 f(%hunlhydmﬁﬂ%ﬁﬁ@él) The wlecb\a@saﬁue@w Foff washed

e
Wlthdsf% tﬁl | su @ ny?) pili\{%té Eh%%“%n%“#tﬁ aé) ﬁﬁef l;ghl? 5?1%“1 |er¥éa825
trituatddbwhly h@tdnp lﬁﬁﬁnyll) ﬂltc(rﬂd and aiogdeelrty giveitheitezionpofidd (3Negl 58%).

NM%Z-%%?E@%@? 7_4%\3;2?2 ‘(%'37 ]3;5@@031;{5‘(653?*93 fo: 192875, 280); m/z

298anmbi ent tenperature and pressure. The reaction was
filtered and the catal yst and insoluble solid were
washed with MeOH: 2N hydrochloric acid (100: 100 m).
Methy@RBor ati on under reduced pressure gave the aniline
ochl orlde as an orange solid (19.8 g 81%. Mz
ivers : peoanhateBalt 16. 1 nmol ) and

Cyi"%‘fe@ﬂ RSB TRLY, b S BT cos
in El@ilgi(irzr(i)(;lﬁl) s h@%rbgenateﬁﬂvélalo."/yﬁﬂ amrbkﬁl (_(%415@ aﬂ@)ﬂt)lamldelﬁpe&]ﬁure and
adde e r[eaction
Presgyiset ’[,I}eec @%gl&}f gtf %ffﬁ' gg&f w &503,1‘%]& gﬂf gvapgigtion under
redct@Brofiule eraﬁéj@lﬂhﬁ@astat}ﬁnﬁl@%lﬂy 82 11’4%5/ 075461
PCI/ GB2005/ 000303 - 94 before basi Wi th 40%

sodihgraniline (k2 éé 8(npmbll Vs stitkegl i &1 H%ﬂwaﬁ (56 eplpendtOH (20
ml) Vﬁﬁ%{l’ indi S alﬁe d Ir%l tgg gméﬁggraél\@&dgﬁ theg re{fféga gd’]é\ll\gléﬁdtés, 9};anamlde

(1.6tg38. Ufrﬁiod&)dm‘d/lekﬂna BOH ¢hml)(vedde added. Thel rbaxtion wasnbeated at 95°C for

17. ghr Led t 0 %@l;/c%a%arrllggé {3&).%) %}ﬁi)%nggﬁ g—%lg/ ﬁio%(ﬁr% (3% glﬁre(Na[l\g/lEl%d The

reac‘h@l awa§ cc?rﬁmﬁéh wﬁlﬁ'ﬂleatlﬁg £ d Kburs? Aer e‘:’ﬁfgatlgh wff3r reﬁﬁ&&l%‘es@me

N-[ 4- (4- Acetyl pi perazin-1 -yl ) pheny uani di ne
the pollavasdnmratedswith ethar (Rget gaf)-and eudﬁf: p elif Wasigselvad imwater

o T A R0, BT i e

Aft¢r21Thogy, tmtsohdilbziaemﬂebtedby fidtration, wastepwih scatene (T34 ml) and dried

md g5 T WP 0 b A D €5 o ) 39 Rl b

excﬁ‘a[ﬂgbéﬁl‘é%) @554a(np |4Hg|6$815@| 219), 6389d,03)! il 2t) . The
aniline (5 8 was stirred in dry

14d|oxane(55 m ) and Et0-|(20 m). 4N HC1 in

ne (6.0 mMm 25 nmol) was added then, after 3 to 4
M—eﬂrr{lgﬁu)g'?es cyanam de

-2-Chloro-3-(dimethylamino)-1-(1-isopropyl-2-methyl-1 H-imidazol-5-yl)prop-2-en-1-

one

Benzyltrimethylammonium dichloroiodate (2.6g 7.5mmol) was added in portions 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; 1.1g Smmol) in MeOH /DCM (15/30ml) at room
temperature. After 1 hour water (10ml) and DCM (20ml) were added followed after a further
30 minutes by saturated sodium hydrogen carbonate solution (20ml). The organics were

separated, re-extracted the aqueous with DCM (25ml). The combined organics were washed
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15 (1.6 g 38.1 mmol ) and extra EtOH (4 nml) were added.
The reaction was heated at 95C for 17.5 hours then
weziosa7sayanan de (300 ng) and 4N HCO / di oxaneP¢RGBR()05/000303
were added. The reaction was continued with heating
for 6 hours. After evaporatbﬁn under reduced pressure,
the SO|Id was triturated w ether (2x70 m) and air
The sol.id_ was dissolved i_n_wat

witke}% ) Aerien Caar e hEon (Ao A BaE pris (A5G ded (Na:S0)
and %Oalp%}dtémo (g?v% tHé ﬁﬂé’\éénkboﬁﬁdl 5sf At (cARle %»feflﬁ 6@% sH@Wet). MN£256.

sol'id was "collected by filtration, washed with acetone
(2x40 M) and dried under vacuum (5.79 779 . NWR
Dde%oga (s, 3H), 2.98 (t, 2H), 3.05 (t, 211), 2.9-3.8 (v
— exchangeables), 3.54 (m 4H), 6.81 (d, 2H), 6.88
N-[4- d\doﬁhbhncfmmn%@laniﬂhiehﬂﬁrk&m% salt

(25) E_Mﬁ{pghglgqr acl)ng,ln}ﬂ (;ijge églélrgﬁ] ng ) %q:ﬁ]ér]ﬁ_ic{es(g%’rgg %rﬁr%f)lsn%/tepey sltirred

in 1%6&15%& (17‘%1) YR HB0dehxaRd gzrmwd@s 8ow B a@aedme'imbaung at

was added in portions to a irred solution of

95°¢ digr) Lizhoues. Trbe tepétion migiure waseviaperpied pypder zedvsedgressirg gngithe solid

B8 Bk e TSP 8 A

stirfeé dpengadlow addifbdd ef saturdtedaquaatssodififiiyfdyogam darB@Mte( @0rtiop (15ml).

TreSeli it entectn by ey aroysneCa it ATPUAOH: St e

tltle-@aﬁlﬁ)@ﬁlﬂﬁlm §§0%ENMR S 9P LS3.39 Gexeidnzadbl@dy bRE 3668L(¢HU1%) 6.68
The conbi ned organi cs were washed WO

(2H2@)(;)§/7M%H,ach) m@‘ﬁ@Bzoos/ 000303 -95 with 5% (W V)
sodi um t hi osul phate solution (30 to 35ml) and brine
(25ml), dried (Na2SO4) and evaporated to give the

Methodl5%¢ conpound as an oil (cr ude yield 1.68 g still

4 : '\K’E(ﬂﬁﬁ%ﬂ m ﬁﬁinblélﬂﬁ -1§(9prc7;§191-21196’£ﬂﬁ'-])H ﬁﬂﬂaw«srﬁmﬁmdm (Method
re stirred -di oxane (17.5

39 WX/ 17436055 S SO ET e AB A b giic acid
(5 r%hl & Is gltg'{e%taat 69‘3’911{({%; %é%’loﬁu: 5 hmyg Oriehi tljegd?loﬂ]llﬁ%tﬁfeewé’gaaﬁowed

ora er reduc pressure an
to cobl doswinab esbnientpetiniie andht eslecmivas tenydved undee vadcught The crude was
Thi s, solid was tr ated with Mﬁé éZOnﬂ and 10 bi
takeg iy i1 F4OAG AP 55T BIGR REFIPES h50B4 PUAFS{HmA FASPOTR g gdded to this

stirredl @iﬂl’ﬁ%ﬂ? YR8 EME ?HW FhSrea@lel! Tli%"tw() la%@s) were $6}ara54, e

was col | ected by ltrati on, washed acet one

aquediBridyjer aasl e)dractedrqneﬂthth) EtfAethen e orrgetnncé V@mmm@rsdzweajwd with
L i
/DCL\MIHWOAC SArém AYHOVBD)-tB ATV ATY.OF rﬁm@ﬁng tho fioanpinl etlidr gty Whitd solid,
which \wak m dazol -5 (A PY SR SenCly): 1,51 (d, 6H), 2.5 (s, 3H), 4.85
(septuplet, 1H), 5.01 (b s, 2H), 7.48 (s, 1H), 8.31 (s, 1H); m/z 252 (*°Cl), 254 (*'C) ; m/z 250
>an), 252 ¢'c).

Method 6

4-TN-(Propionyl)-N-(isopropylamino]-5-methylisoxazole

Triethylamine (1.0eq.) was added dropwise over 45mins to a solution of N-isopropyl-
5-methylisoxazol-4-amine (Method 1 of WO 03/76436; 258g, 1.0eq.) and n-propionyl
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A sol ution of

2-am no-4- (| -isopropyl -2-nethyl -1H i m dazol -5-yl ) pyrim
w0 ciose7iabet hod 39 of WO 03/076436; 0.5g, 2. 3nh@i/>Bagvd/ 000303

N-chl orosuccininm de (0.4g, 3nmmol) in acetic acid (5

m) was stirred at 65C under nitrogen for 2 hours.

Then the reaction nixture wd€-all owed 20 to cool down

to roomtenperature and the solvent was renoved under

chlogisle (Lifieq) ThBCM (Rlevoheds) att-3RE: rﬂ‘h@geaoﬁomwmthea Aldrredest 7C for 20mins
and 1R WABIS rBn SR LIS MG ALAIO Eg L G BUPER e
mixtieaofae then fiireed fan30miye Theweganicdeyr hat sdparatdieand aculesugith water

@ n ¥l atanitol ety vihe dpvotead rotrzeed g ment v

the&fenfob@d 50Qla¥ g Mrorh el filBate @S lc@¥tea yoMonCdll WhiSh Q@Eﬂaﬂis&ﬂoﬁ)ﬁandmg
lica (MeOH 25 / DCM Et OAc, from 0/ 50/50 to 6/47/4

(33(1% i1 - QHSH; DadrPs FoHbtordr |- YERFE @b 205 BH. Dof-Bd1H, s)eptuplet)

861"@&1}@ was filtered off. (0.49g, 85%. NWR (CDC13):

T )(d, 6H), 2.55 (s, 3H), 4.85 (septuplet, 1H),
5.01 (b s, 2H), 7.48 (s, 1H), 8.31 (s, 1H); nlz 252

(a7, 254 (37C1) & mz 250 " (35C1), 252 (37C1). 30
Me d 6

N-reE)£Méé?ﬂopa@ﬂmbtheﬂ\mwsa@fmwra@ﬁmm]e 5- et hyl i soxazol e
Tr1 et hyl am ne was added dropwi se over 45

to Aa[ll—éﬁrerlp@ﬂ) &f(ﬁop@ew@wpl %n}?&whmaé@% Q%sﬁhoqﬁaéﬁoael Oeq.)

T

(10udileqr)iaties °C10v6)emght i The P@RlysBw & remowey By fairati@@nd TheEtOH was
i
rerfogf oyt S 5 oM e SR lao D s B0 TP s el Fler

purlfic@¥@l. . eq) was added and the mxture was then stirred
for 30m ns. The organic | ayer was separated and washed
with water (2 x 10vol.eq.), 2M HC1(3 x 10vol .eq.),
Mebidde (10vol .eq.), dried, filtered and the sol vent was
—S—FTTen rermved in vacuo fromthe filtrate to | eave a
oteal | i sed on standing (330g,

9 10 [@HRA%e)t}%JZ eglgmf)it;l%ﬂy%]g -I%B g)’_l}propaﬁgxglf% 1%&_#%5'7 %g, 1.0eq.)
Wad\@ﬁ‘fégd&ll% s/l&@m:n tllydr20x1de (1. 4e(t,1 %m Et|OH (4vol.eq. ) The rleactlon was heated to
s e eyt S neet e e s oo Shapar
was AYﬁifehqgr Phq @193 001151%1?031) of tBSacioh r()flﬁ%@&' fbd@ﬁnémgélﬁ%é) The

, 10% di um on carbon (0
reao{tm\mds tlem a)lloart:d mot;vl@rswhg twtas filtbred offtand yhscardmh amcbfﬂm v@lﬁent

wag tilg]g/ geng)ﬁ/e %n? v%ﬁﬁon ce{g)g? &qgjlﬁg i%dedé% %&ja\f%q]due R/vg 8o AP Vg%s filtered off
andisdagietl. ThersoRernt wasShgreimby@bivatuo. Mep hbﬁbn&tography was then
performed by eluting with 5% MeOH / DCM, to leave a brown oil (290g, 86%). NMR 1.23
(3H, t), 1.43 (6H, d), 2.40 (3H, 5), 2.77 (2H, @), 5.0 (1H, b s), 7.87 (1H, s).

Method 9

5-(3-Dimethylaminoprop-2-en-1-oyl)-1-isopropyl-2-ethylimidazole

1-Isopropy-2-ethyl-5-acetylimidazole (Method 8; 290g, 1.0eq.) was stirred with DMF
DMA (2.0eq.) in DMF (15vol.eq.). The reaction was heated to 130°C and stirred overnight.

The reaction was allowed to cool and the solvent removed in vacuo. The residue was
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1-1sopropy-2-ethyl -5-acetylimdazol e
N-[(E)-1-Acetyl - 2- am noet henyl ] - N-i sopr opyl pr opanani de

w@ deshodel7; 373g, 1.0eq.) 20 was stirred wth BOOGBR005/000303
hydroxi de (1.4eq.) in EtOH (4vol.eq.). The reaction
was heated to reflux (85C) and stirred overnight.
Amoni um chl ori de (2. Ceq. )'a%s then added and this
was stirred for 2 hours éthe consi stency of the

trituratedb with pthehendgheibrown golid filéerpgd offi washed with etitere thig praesss Wﬁs
T

5% WO/ DEMtoggiee aveilotvhselid EX6e,05904). NIMR i 24i(3Hig), 1t46e6H, d), 2.73

e Bl o B4 6 Somtteh SRR oL SRS

then perforned by eluting with 5% MOH/ DCM to
| eave a brown oil (290g, 86%. NWR 1.23 (3H, t), 1.43
__(!E.El_d) 2.40 (3H, s), 2.77 (2H, q), 5.0 (1H, b s),
lamnifYB LAk vt

) - 1-i sopropyl -2-ethyl
i m’lbb&zsiir&d ite b«miq:ﬂ’s«)pywﬁ o’é#-l&jhyla&am@—étrydthyhsd:moleéMethod 50f WO

T T

slovl'rl? a&@&@ diostof hfbﬁgrrﬂ\éﬁroﬁldl (85.5, 335aM, 886:)ii0 DOMLE100m]). There
| owed to cool the sol vent renoved in vacuo. The
wasyaapruete gEefhen. Ebosy/lwem atboyrpdya YLy to @it tempgrature and stir

for § Hn'iru ﬁﬂ%}l’éﬂn n%ﬁﬁfr@ﬁ Qﬁh Wa%%l@ﬁbl Grinb | she 'N%ﬁCOg and

|s proce’ss was repeat ed
brinBh wha dtiedsreitheverteent Weme\(apmbtedefd giam thegdiflei coinpaurislas pn @f, which

ervgalie Ga1ons ~p b osbop. MmCPOYE Pats e 8. s fos

) A4 {sek8 2H) 23 @)2H 22933 30199, 219), 898 (s} HH); m/z 197.
3H)glept STOGI et{l() @) fH dgs mSl EOllH )é) $Sl53)(1l%| d).
5 Met hod 10

NkérﬁﬂlButyKyl N- et hyl ami no) - 5- net hyl i soxazole To a
d, ice cooled solutlon of

N-[dR)elt-Agédtalnl P et nraamide\et hod 5 of WO
03/ 36; 4 30 nd. t |et anlne .
76d4Ap &@w% O RS A PP By
23(ﬁr§MWn| El(D \bz!tbtljyyﬂiﬂgeﬁ%dmﬁeﬂ 0% /(1 1&3@)1%4 BB rhE chtalyst was

There was a noder ate exother

ﬁlteg@i @%thﬁaéluapm wafeaapaakﬁéﬁhetrssl%werﬁwaéiggpwgP@Preand the
cry&ﬁ‘lﬂﬁé Htérmezhgfe Wf do Hr;(g3 @@%C Th QV&%Q@CI%]%OW@CMIOD.

and brine. It
was drled and t he sol vent was evaporated to give the

M it conpound as an oil, which crystallized to a
——e&%dyﬁsol id (45.19, 75%9. NWR (300Mz, DMSO-d6): 0.78
1 Eﬁﬁvl-Z%mvlfS—&@tvﬁmdaJ;&lem-l) 1.44 (sext, 2H), 1.93 (t,
2. 33 3.49 2
1g|)7A sol%@m@@?\’-i@') 1-acetyl-2- agn(%noethlebnyl]-N-et%ylgutanamlde (l\r/H:tﬁod 11;33.9¢,
171mM) and NaOH (8.2g, 205mM) in EtOH (400ml) was heated under reflux for 4 hours.

NH,Cl (11.9g, 222mM) was added to the hot solution, which was allowed to cool and stir for

48 hours. The reaction mixture was filtered and the solution was evaporated. The residue was
taken into ether and filtered again. The solution was evaporated to give the title compound as
a yellow oil (30.55g, 74%). NMR (300Mz, DMS0-d6): 0.92 (t, 3H), 1.17 (t, 3H), 1.70 (sext,
2H), 2.37 (s, 3H), 2.64 (t, 2H), 4.23 (q, 2H), 7.83 (s, 1H); m/z 181.
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N-[(E)-1-Acetyl - 2-am noet henyl ] -N-ethyl butanam de A
sol ution of

wa2qoBm4syr yl - N- et hyl am no) - 5- met hyl i soxazol e P&EGBR@S/000303
10; 45g, 20 230mMM) in EtOH (1.51) was hydrogenat ed
over 10% Pd/ C (11.25g) at 4 bar. The catal yst was
filtered off and the sol uti8h-was evaporated. The
residue was triturated with ether and the crystalline

MethoddBnedi ate was filtered off (33.94g). This was used
5—(3%%e%ar£i%$rg r2 éﬁff Ql‘ﬁaetthv? Q-Dro%ﬂrﬁ&%oﬂe.z 25
1= Iyt -2-pPro =5-acetyi rimaazote A sol ution of N

[ ( B soldtionad ete}]hyl-z-lﬁnpyl@eatoh‘@lhyhdazelbl-(hle’fhpﬂkmt 3n3yyil 68mM) and
Met hod 11; 33,

d ) '
DMEBYIACAD 551 ol S5t i PN GO 48 e AL 307 s Bobrs,
allo%(zﬁétﬁl%ﬁ&gof the %f@ﬁ g@@e?‘at?dj @ﬁ%oBf?né l't}?e ﬂ?@&uc? S511i988 from the

was allowed t0 coo stir 48 hours. The
reaction otixtore amd ytas fidicxgd and iwhshed Mth@ﬂ@r (20e94§blA| sdcomd grap was

obt%q%[ogegép%g%tm-rqﬁe (ﬁeng dtV\'%.ratl \%amﬁi(eqﬂer é?gg)e@b é 7%5}3 NMR

S eva
(30@1‘23 ODNIL/ISD-QM)'Z gfmgﬂBGI),aBIS 6, 3H?) l GW(SBKﬂ ZHEiQ.@E(g 21']34?79% (bindlyBH),
1.1 1.7
430 Goghl, 5. SBU, 119. 55008 1883 36 61 0 2 B8y 5 b3 (o 2h .
7.83 (s, 1H; mz 181. WD 2005/075461

PCT/ GB2005/ 000303 -98- Method 13 5-(3-Dinmeth |
MethoddHp- 2- en- | - oyl - 1- eth propyllmdazoIeAsqutlon of
] 0l 8 .

( ZZE' 3 ib }Xetﬁx%almng?% tho 4125 9:en-1-one

TV daimu UIVE

( 101‘111d §t1rmﬁ$ohit1b1i bEai—B (di&&fhyﬂammmd)Sl hbmbpr,opﬁ Zatnietingd - he-

mifheghtDbepy ekl ono SME A eSO paie 58S ol Meom
(108%85 af éﬁﬁl@ﬁt?&n&?wmﬁ el i pRlidiRovERGnBAg SelebiBec@dog,

crop was obtained on evg{)oratl ng the solvent and
40mmely.(fha témppratielwasmipdntaipgl 8GP-3020 by shight zeoking. AR stirring for

90r1§1§81}areac§1'961 mi tu.g).owetstoco %gu(m ic&é@dnf é%lt&ﬁf% %@%H%Zx%s evaporated

und@Heduded peesiifte addHhe rebidud V\(ad Iak&xh'ﬂn,to DCHE I was Wdhed with aq

236. 10 Method 14 (22) n;;éhyl am % 2- fé uo&
amm?lg}a,_lqr%{ggr@ﬂ)gvelza‘ql?g@lﬁyq 312 4 %Vélgg)qateg der reduce pressure The
tltle( éﬁng {119([38/ QIht:Ed "32] Pﬂ-@ oﬁ‘sﬁtzd £ Gl Rb@&ép%te‘lfolumns (10% EtOH /

no) - 1- (1-1sopropyl - 2-met hyl -
EtOAn then GIS/SEWI)I bD@A)zasetrgondeo Niscoselv whigh zzvswihzvbon Standmg over

o 3 PR T30 T B A 2 B, 305 o,

4.70 @apm 1HSe. Bl 1M)17.0814 . 118997F NmmlsmHz'yhess & 1) fd 2402
was mai ntai ned at 25-30C by slight cooling. After

stirring for 90mn the reaction mxture was cooled in
Mekirfd gcetone and filtered. The filtrate was evaporated

-3-(Dimethylamino)-1-(1-ethyl-2-methyl-1H-imidazol-5-yl

-2-fluoroprop-2-en-1-one
The title compound was prepared by the procedure of Method 14 above on a 46mM
scale of (2E)-3-(dimethylamino)-1-(1-ethyl-2-methyl-1 H-imidazol-5-yl)prop-2-en-1-one
(Method 16 of WO 02/20512). The title compound was isolated by MPLC on silica gel using
two separate columns (5% EtOH / DCM, then 10% EtOH / EtOAc) and crystallized readily
on trituration with ether. Yield =3.93g (38%). NMR (300Mz): 1.2 (t, 3H), 2.38 (s, 3H), 3.05

(s, 6H), 4.18 (q, 2H), 6.96 (d, 1H), 7.34 (s, 1H); °F NMR (376MHz) -168.2 (d); m/z 226.
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under reduced pressure and the residue was taken into

DCM It was washed with aq. ammonia, brine, dried
WwW@@s/0zhydr ous Na2SO4 and evaporat ed under r eRPCY6#2005/000303

pressure. The 20 title conpound was isolated by MPLC

on silica gel using two separate colums (10% EtCH /

Et OAc, then 3. 5% EtCH / DCR?gés a gol den vi scose oi l

which crystallized on standing over several weeks.
Methpdlg = 2 509 (429 . NVR (300Mz): 1.40 (d, 6H), 2.38

(ZZ)CP-(I-%H'IZ)but@l'-@—ﬁle"h%l-1ﬁh%idazél=szg])-@$- ﬂﬁéﬁylarﬁ:’.ﬂ)))‘-}@lu%ﬁ)pf%}en-1-
TH)~,~ 7.08 (S, 1H): 19F T - . ; Z

one240. 25 Met hod 15

: ﬁh)e tl%le ‘G?IBB? ng] 5 pf)p%rﬁd %Ogln@% +h(i G H; e 10% hﬁ%lf) gln gﬁzl&ldaml's'

y)- ml(ﬁﬁﬁﬂ@dmbﬂo)bm-zoérﬂ TeaeI(Methbd ME6IWD 0340780838 .0z by thbGmbdledure

l e of
of Msibod 14 3%#‘103@09 by ﬁ‘%‘bgﬁg Hmtoskpby eéwas AT W CERS
10: Q%?f@x’%i%&}he iR @ofpdur a8 ARAR Eil (BE4d, 30 RRE DATH G . wxll 88

l'ica gel using 30 twd separate col ums (5% Et
(m, @HMZ 47n(en3H)o%EtZ(§5| (m, EHRACHO (a,rﬁﬂ)cﬁ QQ(CHnntf:tz ), St 1>H) 7.23
ation with ether. Yield =3.93g (38% . NWR
(df@b&(/ﬁ%é’glz(t 3H), 2.38 (s, 3H), 3.05 (s, 6H),
.18 (g, 2H), 6.96 (d, 1H), 7.34 (s, 1H); 19F NMWR
é376|\/Hz) -168.2 (d); mz 226. WD 2005/075461
Me 2005/ 000303 -99- Method 16 (22)-1 -(1-C

N-(5 0 5r840RE BN 114y i ped % Sharidib bicarbblitesdlhy| ani no) - 2- fl

uoroproE Z-en-T-"one The title conpound was prepare
f r SFhe(titie)compgundewyesipsdpated using ik pro¢edurq depqripge 6‘l>QV5-f0@’Ieth0d 4

o PO 9 ]

6.4R bl 40MI L ihioxbhd (@ 5201 6. 4mimeb mbdiexny (3mb. ¥igdv20meg,

S0% QB e Nk 674 51, 6105 TR0 by
1.73-1.88 (m 2H), 2.47 (s, 3H), 2.45-2.55 (m 4H),
3.10 (s, 6H), 5.00 (quintet, 1H), 6.87 (d, 1H), 7.23

__(_112_134) mz 252. 10 Method 17
(D% oot Qlﬂnﬂ]%br%nyénephenyl) guani di ne .

npound was prepared using
t hel -Ehmﬁﬁdmm)beh&sm {4zl 348D wandlowasveltibdt ods-2 ,asfimethylmorpholine

(442{-@( B3 nO-)ga-?g %ﬁ)yrdg Qg’g S lj[l)lgo' It% égelg'?%mmo gﬁlget%mtnle
(SOfn(l-)) Qg@?eactﬁ)n%ﬂéﬁ&d ﬁﬁﬂér ?éﬂﬁ&@&el 9(&@@1%001@6 gilteked 8rOMY solid

, 3.70 (t, 6.73 (dd, 1H),
wasghed wlt@dicetmmnle ﬁvgppr(t’@on cm-tl}e ﬁlmgterg%je g title compound as a yellow solid.

(8.1g, 99%) NMR (CDCL3) 1.28 (d, 6H), 2.61 (t, 2H), 3.66 (id, 2H), 3.76 (m, 2H), 6.82 (d,
2H), 8.13 (d, 2H); m/z 237.

Method 19
4-(Cis-2,6-dimethylmorpholino)aniline

1-(Cis-2,6-dimethylmorpholino)-4-nitrobenzene (Method 18, 8g) in EtOH (100ml)
was reduced with hydrogen over 10% palladium / carbon (800mg) at 50°C. After filtering off
the catalyst and washing with EtOH, evaporation of the filtrate gave the title compound as a
red/brown oil, which started to solidify after several days (quantitative yield). NMR (CDCls)
1.23 (d, 6H), 2.33 (t, 2H), 3.25 (d, 2H), 3.81 (m, 2h), 6.65 (d, 2H), 6.79 (d, 2H); m/z 207.
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1- (G s- 2, 6-di met hyl nor phol i no) - 4-ni trobenzene 20
1- Fl uor o- 4-ni trobenzene (4.9qg, 34.75 mmol) was added
W@ 200681085421 6- di met hyl nor phol i ne (44.4g, 38.26 nPoi/HBawd/000303
anhydr ous pot assi um carbonate (2.5g, 18.12 mml) in
acetonitrile (50nl). The rf%?tl on was heated under
reflux for 19 hours, cool et | tered and the solid
washed with acetonitrile. Evaporation of the filtrate
Methed20t he title conpound as ayellowsolld (8. 1g,
‘,‘..m Salicting bfh , 3.66 (td,

A (d, 2H);: mz
237- (ClWéﬁmeemQIm@@l@Pﬁnﬂhmﬁﬂh@abdrﬂﬁ pﬁgoRS? lﬁl)lmnl) lahdheyanamide

(st a0} Bt oo ont S A Bl TR RO R G BRE

35.204061) $AYsipaly aded Befbredhidat ( 8B0FQ Yy 1 as h5&l€ Th‘ésfrbz&itlon mixture
filtering off the catalyst and washing, Wt

wassRyaprsntad e srdusqpressieraad thegesidietituratrd with &%‘ﬁb d Bﬁ gpsulting
guni'wad ﬁ’éytéﬁ WiDwHet (30MY &R siked &Lﬁ‘gl tsfbws Qddliﬂinfdf s@tﬁﬁa%‘éd  agueous
several days (quantitative yi
sod{udh) hygif)gen 2a1d8n4te §01QtH)n (48mPsT l(edsth M;as ccglegtpd @m 1112ﬁ)on washed

w1t€ﬁ?<&g@g§;r%g drge%&)g H%/g{e 8 %%péun\ﬁl& %8@?‘%97%%11 15 (d,

GEDN2 24, O3, 3218€(td;1 Rrmed GmRPh..$N@) PiHE 680l (BrdaRily inn'e 249.

bi carbonate salt

4- (G s- 2, 6-di et hyl nor phol i no)ani line (Method 19; 6g,
Meag,dlﬂmol) and cyanam de (1.5g, 35.71nmol) were
—sStirred in 1,4-dioxane (45nml). 4N HO in 1, 4-di oxane
-Flubro}adlmorm;émnﬂm)_n@ag slow y added before heating at

1001C2 &ﬁ uo o Qbhze lg gg,rS%G}ﬁﬁ‘lb Qfagﬂcugf y[t(?mo Hne (4.85g, 55.7
evaporat e er redu pressu e an si due
mudof)i dnd mli;e]ﬁbusdpbtasﬁmheanboffdne(& &5g1127.9 mgnolginrcetensitrile €&t The

| t d t ddi. t
readlon e B AOr S I ETEH o0 P G e i o ac
5 Ogrﬂ‘)o E‘%poréﬂ&ﬁ of el fﬁtrél’@&nﬁﬁ’iﬂoﬁ%ﬁﬁscﬂﬁéxiﬂe' ahdl @i‘ltkéi’iﬁn gﬂﬂﬁﬁ@ dtle

h acetone (2x25nl) and air drledtoglvet

cormmp@@m@sqhé (hh2g,P364). NMARCDAl: 3.838 (1, 44), 198, (t 21HZ16 ??c (t 1H)
68 211 6.85 (d, 2 6. 89
dfl e (210 055 (62,

- Fl uor o- 2- nor phol i no- 5-ni trobenzene

éi afl uor o- 4- ni trobenzene (8.0g, 50 mMmvl) was added
M pholine (4.85g, 55.7 15 mmol) and anhydrous

3-FARkSdShetphdaiablanad e (3.85g, 27.9 nmol) in acetonitrile
(75mL). The Treaction was heated at 85C for 3 hours

¢ 0ol -Bhiord-2imasphedingrSepitrpkensesici(Methed Ré Og)in FIGHLEHRAC (50 50ml)
|
was( xsegnéeh w&vhgr@gc{g?ﬁ lo%}r l%f’/ Oﬁﬂgdlﬁ{n /t %1%'6? Eﬁqogﬂgslﬁ@&'fﬁfggﬁ%éﬁ ghe

I sohexane trati ave t conpoun
catslgdtiadd (vhshing?gith BEOH, evhbﬁatﬁdﬁ[bﬂil@ filtr3te28vd the tidelomBordE as a
gxztn’ 4&?, 6,92 (}} 1@1\7[
brown solid (quantitative'yield). R (CDCl) 2.96 (1, 4H), 3.55 (brs, 2H), 3.84 (t, 4H), 6.41

(d/s, 2H), 6.79 (t, 1H); m/z 197.

Method 23

N-(3-Fluoro-4-morpholinophenyl)guanidine bicarbonate salt

3-Fluoro-4-morpholinoaniline (Method 22; 7.8 g, 39.8mmol) and cyanamide (2.1g,
50mmol) were stirred in 1,4-dioxane:EtOH (75:7.5ml). 4N HCl in 1,4-dioxane (11.9ml,

47.6mmol) was slowly added before heating at 95°C for 6 hours. The reaction mixture was
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7.92 (dd, 111), 8.00 (m I H; mz 227. 20 Method 22
3- Fl uor o- 4- nor phol i noani | i ne

wa2@bnowuet 2- nor phol i no- 5- ni t robenzene ( Met hod PAT/G82)05/000303
in Et OH Et CAc (50:50nl) was reduced with hydrogen over
10% pal | adi um / carbon (SOOn? After filtering off
the 25 catal yst and washi'rd*Wi th Et OH, evaporation of
the filtrate gave the title conpound as a brown solid

evapogprediridenteidyesd prasuty and\nhtpzre(s@g@j_xg}lragedg@ﬂ{ cher4'].".];e regpligmg solid
was %Eét?d h&%lzibvvfé% (?%}és %]%d qﬁlgpfd élgr glslo&/ Qél&itlolggp satatd® acfuteous sodium

hydlwgelseambmrecsemlm(q@m) The pdslehyds)oglleanédjlbyrﬁelmﬁ@a mhashratveith cold

wati ) yph i e il el §areg to eBe it nawpatid (pBgs1es
NMI({Q 9o @, 4]!1)03@112 aﬁii)OHz@Zl’érs 74}5%%2 (AN 1H 6,54t 1LHY; 68D WaIH); m/z

nmol ) was sl omAy added bef or e heati ng at
23995C for 6 hours. The reaction m xture was WO

2005/ 075461 PCT/ GB2005/ 000303 -101 evaporated under
reduced pressure and the residue triturated with
Methbded. The resulting solid was treated with water
ind sti. q o.rlpo .s| ow addi ti on of saturated
L OgEH ¢ af bonat e sol ution (60m ).

The. @lﬂbfodl m&omoﬁltrssén@aaet(yog i5t7 okl 200 1 -a08ig tpdsbrardiie(14.6,
cold water t hen acetone (2x25mlL) and al{ dri ed

114menol) were bﬁaéect quat 3 5é S URdT e the @gct%%lxﬁuww logigd ¢q cool

dowé}_t'é Zoo?n ?e?nf}_ﬁatur% % v?cguds cfr}_é}{gé n;)lﬂjf'an w@s. é%éet(dégﬁh EddNo and water.
TheibrgmmISWerfAWéﬂled wiith rvmtet (3 iltnle@pbrmwﬂl)ﬁpﬁ q@éreamom@mnm the solvent

gave:L alégréa{a%q ?)1 B&lrcggvrag t g o gﬁg( %991’ evg cgrg@(%r) ﬁnﬂrel%t the title
con@buﬁlﬁ@asf éYtaihdd as h@Now B@hd ﬁﬁl@h wag diidddvierraghtas vad dvene50°C.

(15688 WPt wv%iﬂwh%a{hg&%%pﬁliﬁ%@nﬂ&ﬁ@éb Rt & 51D, 3.18
(dt, gﬁ? L \8" 1t7"({i§]‘@'1§r8 £3(d 1R SY/z 2041286

‘ed a d evapor flo ol'venf ~gave an orange
oil which was triturated with i sohexane. After

Nhﬁvag%ratlon of sol vent the tltle 15 conpound was

_ ed as a yellow solid which was dried overni ght
1-AcByMAE2-Meay]-atnitdibenyplferH8@, 97%9 . It was used

SHITINCOTA T U LN AT
stirfed dolutibll of 18ﬂg(ﬁ‘o-(2dmety]ll4-nmo%e&§ﬂe @§E, 77'.\?3351{?@) £ 1-acetylpiperazine

(39.7g, 309.4mmol) in acetonitrile (3ml). The reaction mixture was then heating at 95°C

overnight. The reaction mixture was allowed to cool down to room temperature. The solution
was diluted with EtOAc and water. The precipitate formed was filtered off to give a solid
corresponding to the required product. The organics were washed with water (4 times), brine,
dried and evaporation of solvent to give a solid. Both solids were combined and after
trituration with isohexane/ether and filtration, the title compound was obtained as a yellow
solid which was dried in vac oven overnight at 50°C. (19.61g, 96%). NMR (400MHz) 2.06 (s,
3H), 2.38 (s, 3H), 2.99 (dt, 4H), 3.61 (m, 4H), 7.14 (d, 1H), 8.04 (dd, 1H), 8.07 (d, 1H); m/z
264.
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20 1-Acetyl -4-(2-met hyl -4-nitrophenyl) pi perazi ne

1-Butyl -3-nethylimdazoliumtetrafl uoroborate (1.75g,
wQ200400mab) was added to a stirred sol uti on of PCT/GB2005/000303

1-fl uoro-2-net hyl - 4-ni trobenzene (12g, 77.35nmol) and

1- acetyl pi perazine (39.79,,309.4nmol) in acetonitrile

(3ml). The reaction n1xturé"mas then heating at 95C

overn|ght The reaction mxture was allowed to coo
Methad26t 0 room t enperature. The sol ution 25 was dil uted
1AM LRG0 30 BB i B sRE C1 i tat e formed v

tered off grve a s d corresponding to the
r e@ustrrmd sphmdm of 1 (F ﬂeomrﬂgmtropireny\bmpemmshedgm&ﬁnumlb grDCM

oy 5B Rh BR  e  BY L A9aE T R) e

by drbpwisé addith dfabétyl SR 85168181, D2 afmblf. Thd dohitioBRvas fal’l@ved to
title conPound was obtained as a yellow _solid whi

warieg agibjcattepeipgie aibiic &relr%hcgﬁtTh&tre@@en iXfLeaay, dilgghyvith

Dcmaéhgéﬁ %li{tﬂ?lrﬁt% %ﬁ s(>7_ @@g)eli ﬁﬁr})g’%t% ind(bgfdﬂ:):. It |€_v|)a9 gléé.(%gld the

solvedt, wastdvaporated t@gizte theditl2 00BP@INE 46 4 seldrwiEek 665 AHaDBGEC oven

oveipiglt gt JFCAT (496,580 QR (HOPHRLAGR (7, Gl Hpunder H:0

sigrl)j 3.6 (nS4H)7i181t, OF), 8.02 (d, 1H), 8.02 (dd, 1H); m/z 268.
1- (2-fluoro-4-nitrophenyl) pi perazi ne (15g, 66.6mmol)
in DCM (160nml) was cooled to OC. Triethylam ne was

Meid@n7added (11.23m, 79.92 mmol) followed 5 by
"Tg%ﬂmm se addltlon of acetyl chlorlde (5.68m, 79.92

warmto anblent

DAL P AL A e

148s&3ehnwr) Wydheged icasiaiile ¢ an atioPdor i Thasoletidneehsand

the sol vent evapor at ed tQ ve the t co und
consentigted df PerUpHiEn hEAS Qe Mag PR lg’:‘é‘ %@\4 ne?%tsat

sod%y‘d]‘{geﬂ@grboﬁﬁe/‘ﬁheW%n(c‘@g%ﬂlx}as yaQied(With Wirdbs (431%) brine,
under H20 10 signal), 3.61 (m_ 4H),

dneﬂra)md c@uc@gtrz(t@ld tolgiye the tlﬂQ cqrapbund asy yelmsozléavhl%wmle(ém vac

ovel Beright & 5o O R HW brdy %{1\{% éid@gﬁggﬂ’d& (1%) 81,330, 210,277 (m,

2H), 31396y, 22];)8?012 (mBHyISmmaJZH)m&:(KE?g 15 148. 83mmol )
were heated in acetonitrile (25m) at 70C for 2h. The
solution was concentrated in vacuo, then the residue

MeffRba Jgartitioned between DCM and water + sat. sodium

"‘ﬁVﬁTﬁgen carbonate The organi c extract was washed
S\HIRDR. SR inas irghhenylipipesazingir i ed and concentr at ed

. 5 R R Lo AR o
191(3aaM1Y erk. HRdtel th adetdnitril.(3Eml) @ 10DPL for2l 1R/ THesol?ion iy ,

3.89 (dd, 2 7. 02 , 2H), 8.03 (d, 2H); 236.
concentrate(d in vaculg) then the resggue was partitioned b(etween'igCMlgné Wa%%er + sat.

sodium hydrogen carbonate. The organic extract was washed with water (4 times), brine,
dried and concentrated. Chromatography on silica gel with MeOH: DCM (1:99 to 5:95) gave
the title compound as an oil which solidified on standing overnight (8.32g, 83%). NMR (400
MHz) 1.08 (d, 3H), 1.16 (d, 3H), 2.55 (dd, 1H), 3.18 (m, 2H), 3.34 (m, 2H), 3.95 (m, 1H),
6.91 (d, 2H), 8.03 (d, 2H); m/z 236.
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Met hod 28 (2S, 5R)-2, 5-Dinethyl- |
-(4-nitrophenyl) pi perazi ne 1-Fl uoro-4-nitrobenzene
W@ s@5/0a662mmol ) and (2R, 5S) - 2, 5- di et hyl pi per B&i/682005/000303
(21.99, 25 191.34mmol) were heated in acetonitrile
(20m) at 100C for 1 I|h. THS sol uti on was
concentrated in vacuo, thé $he residue was
artitioned between DCM and water + sat. sodium
M_‘Ltgsii%gen carbonate. The organic extract was washed
2 tpA Fi 6!(1%1‘1@1:}1 ~= —Illla{) &%Vl)pl & ﬂ% and concentr at ed.
L“@m‘ﬂé{‘@%‘m‘ﬂp‘ﬁy—o}z—éﬁ——b‘g’é& rca OH DCM (1:99 to
5: 9‘59 tijaemnpouhé wis pieparcd fipouAB, 55)53 é‘fdlm@thy]!rl\h("eh

nite oy Datpety Qe g o4 o ot 4Bt ol i

115.855hmoB b@l&hd p’fbceaihﬂe)of MetBdd 161t \Qéd)obta&eﬂﬁs & 8olidlwhich was Bded in

vac pfd@p/(éé%l%ﬁlg%(ﬁ%g@&@ Sg, %%A[ﬂ@qﬁgﬂ w1t§ qvenﬁml% (400MHz) 1.19
(brd( @#B) §§)3 7(51 3&? ef ¥1 (béd, 0] 4166 Qly berp4(34 (0 'b¥sr QHP erugl 1P2IDEB 88 (d,
1'e conpound was prepar ed

2H);(IBR,278) 3, 5- di net hyI -1-(4- nit rophenyl ) p| perazi ne

(Method 27, 16g, 68.027mml) and acetyl chloride

(8.22mL, 5 115.65mmmol) by the procedure of Method 26.
Methbd8@s obtained as a solid which was dried in vac
\ ) contarri nated wth
32f ea i o 554 bt 9 - 708

2S4R 45 Mmbih§1-1 7.08

:lae iné m%dﬂhdvﬁsggéﬁglﬁdﬁ%ﬁo(zS ﬁ ( thod -?'-')

nltrcﬁﬁﬁnﬂ)pmm&(M@O@ 288498, 34. 9émnm1)tané Bersyhyahj %Idsé‘i 51211 198.91) by

the ]-arrg%:cfgﬁs; lfg\déﬁcgﬁj %! ?lﬂ %Alao?)t%ﬁle% a.ﬁ rg% i h?éﬂ] 1%1|f16% on gtandmg overnight
(11.604 00000 2 ntaizA € wﬁHs&ﬁéﬁmﬂMRa(nGOMHe) V.13 ¢h) @), 387 (m, 1H),

3345t AR D25 e 267 i BDegobt PG 2B 78
overni ght 15 (11.39g, >100% contam nated with
sol vent) NMR (400MHz) 1.13 (m 6H), 3.07 (m 111),

_emgga_(m 111), 3.68 (m 1H), 4.25 (m 211) 4.69 (m
00

bl quhmyiact- -ﬁlaﬂhyl Q—ﬁltrophenyl)plperazme (Method 25 19.5¢, 74 06 mmol) in

Et%é%ﬁgﬁ)s_ ;‘rs I&rﬁ.rqrég}lq%c{)psjer lh‘% PE]t/ b%gf%% )pm? %QF te pera 26 and

pre@tﬁ@r ’P&e&@él}?s@ way Alterd®¥erRashe € #1th BROK ¢50) mB lan@ BRHipB#Ation under
enperature and pr essure. The catal yst was fi[tered

redmeﬂ preggushiectivd thp agilicy-py Sorigaipurpla selidewhigh as fhé‘ﬂi iBrygepven
oG HSEBLIPRLASHE 0,5 Yo Lhe el e as @ bel el purpl o

The aniline (15.5 g, 66.44 mmol) was stirred in dry 1,4-dioxane (120 ml) and EtOH
(20 ml). 4N HCl in dioxane (19.93 ml, 79.73 mmol) was then added followed by cyanamide
(4.5 g, 106.3mmol). The reaction was heated at 100°C for 2.5 hours under nitrogen, then extra
cyanamide (838 mg, 19.93mmol) was added and the reaction was heated for 5 further hours.
After evaporation under reduced pressure, the solid-gum was triturated with ether and solvent
re-evaporated. The solid-gum was dissolved in water (small volume), slowly added an excess
of saturated sodium hydrogen carbonate solution with stirring. After 1 hour, the solid was

collected by filtration and dried in vac oven overnight at 60°C to give the title compound.

(20.07g, 90%). NMR (400MHz) 2.04 (s, 3H), 2.22 (s, 3H), 2.75 (dt, 4H), 3.30 (brs, 2H, under
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overni ght at 50C. (179, 98% . 25 The aniline (15.5 g,
66.44 mmol) was stirred in dry 1,4-dioxane (120 m)

wapws@radst (20 m ). 4N HO in di oxane (19.93 nmPCT/@82003/000303
nmmol ) was then added foll owed by cyanam de (4.5 g,

106. 3mmol ). The reaction heated at 100C for 2.5
hours under nit rogen t hen €Xtra cyanam' de (838 rrg
nmol ) was and _the reacti eat ed f

Hy0r %gftaiv)e% > &0 4D, SRf'/ K%Pfse%lé),aéﬁét(qkbﬂ%rﬁj@} G é‘éh 684 (@ 11D; 7

276Pressure, the solid-gumwas triturated with ether and
sol vent 30 re-evaporated. The solid-gum was dissol ved
in water (small volune), slowy added an excess of
d sodi um hydrogen carbonate solution with
MedBhd5758 After 1 hour, the solid was collected by
fi IThe ﬁllcﬂnngminphunéﬂwem prepared be theprecadughof Mdth@lBI dsing the
ive the title c;orrpound (20.07g, 90% . NWVR (400MHz)

appEppgjte Lro epmpoun , 2.75 (dt, 4H), 3.30 (brs,
2H, under WO 2005/ 075461 PCT/ GB2005/ @®0303 -104 H20
signal), 3.56 (m 4H), 5.97 (v brs, , 6.66 (dd,

1H), 6.70 (d, 111), 6.90 (d, 1?/\'1(? 76. Met hods
32-33 5 The follow ng conpound e prepared by the
procedure of Method 31 ustng MQ/Jppropri ate nitro
conpound. O N'k N A Meth R NMR (400VHz) nifz
dt, 4H), 3.29 (s, 1H,

SM32 d 2.05 (s,
st hodR 3.57 (m 4H), 5.13 (s,

under H20 signal N, 2%6-
3H) 6. 68 (dd 1M 6 70 (d_1H) 203 24 6503 (d 1

Metha| R F EMB(‘(@ME»M) 2.87 (dt 4H) 3.29 (s, om/z | SM

32 l?lbu§:l B St g%@ %%@%}{5%6298@ ](I'F mq?_ﬁ)\ﬂlz%qll ‘;2916_:)4equthod
cynan 887 aaest), 593 exBH), Gk, agdsogw 15 5h he@gtgi ng.| 24

Preparption of free base: salt ssolved in spall
ampunt | P8 (@&tEY f ol | oned by addltl on of NaOH ag (2.5W

REWNF f Ol T O R Ve ¢
Y A AP ST T Ny S oo
over ni pRH6 &, HOCS.16 18,340, 6590%)2H)26 BX(t dHpyanpam de |26

nnnl Llf" addaod nnnl | er i- hnnf == SV-ef nl nln{- (a4 " aq

CT_TT

Ol@g %4eq C)(;gllaﬁ)(l)(ﬁa 1§gd PQ ‘extra added and only 5.5h heatimg, Preparation of free base:
sau'&skélvéc( é%né@aﬂmﬁﬁ@afwate’é F I AR RMbiRLR 6F REO A28 (Y 534 1),

g uani di ne
Prempltate formed filtered off to give a dark yellow solid which was dried in vac oven

overnight at 50°C. (13.34g, 100%.
? Extra cyanamide and HCI added and left heating overnight. (14.14g, 68%).

Method 34
N-[4-((3R.58)-4-Acetyl-3.5-dimethylpiperazin-1-yl)phenyl]guanidine

The title compound was prepared from (2R,65)-1-acetyl-2,6-dimethyl-4-(4-
nitrophenyl)piperazine (Method 29, 16.44¢g, 66.5mmol) and cyanamide (5.03g, 119.7mmol)
by the procedure of Method 31 and heating overnight at 95°C. The bicarbonate salt was dried

in vac oven at 60°C overnight. As it was still wet, it was redissolved in MeOH and acetone
and evaporation of solvent gave the title compound as a brown solid (18.6g, 80%). NMR
(400MHz) 1.3 (brs, 6H), 2.05 (s, 3H), 2.70 (brd, 2H), 3.35 (m, 4H under H,O signal), 3.90-
4.60 (v brs, 2H), 5.50-6.40 (v brs, 2H), 6.75 (d, 2H), 6.85 (d, 2H); m/z 290.
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The title conpound was prepared from
(2R, 6S) - 1-acetyl -2, 6-di net hyl - 4-(4-
woRdsopaenyl ) pi perazi ne (Met hod 29, 16.44g, 66PGHGBR)05/000303
and cyanam de (5.03g, 119.7nmmol) by the procedure of
Met hod 31 and heating over nlioght at 95C. The
bi carbonate salt was dried~-"rn vac oven at 60C

overnight. As it was still wet, it was redissolved in
MethadBS and acet one 20 and evapor at i on of solvent gave
- 80% . NMVR
¥ (brd, 2H)

3. The (it cmhpcmlndi waS peearsd Goal (RR,58)- %cetyl-%5@0m{thylkﬂ -6-

nitrdplby Py (M09 H02s 5 Deinieh) el swBibatigee! S tgmmo by

the IB@I:JMQ& oI MhddB31( {ndJeating for 10h at 95°C. The blcarbonate salt was dried in
vac ﬂgen-[afﬁ éque%;\feémglg g&%gggﬁ hy l Iﬁp g : fd'e(ﬂo %}% I[# 8(5]’2 r(‘:Xllltnglyn%peld%lth

solvert 51\%)296 acetyl 2, 5-di met hyl - 4- (4-
rophenyl)pl perazi ne (Method 30, 6.5g, 26.29muol)

and cyanani de (2.43g, 57.84mmol) by 5 the procedure

Me@gﬁ?t hod 31 and heating for 10h at 95C. The
bonate salt was dried in vac oven at 60C

1-(4oN@roph@il)-azbtidindsl obt ai ned as a solid (10. 239 >100%

Cont AR LSS ol B2 B BB e

hydﬁ)cfﬂoﬁgé QO SURENY Siftanhid @li()btasgﬂﬁq\@arbonate in acetonitrile (250m1)
- hydr oxoyazeti di ne hydrochl ori de 59, 99mM and

was:mhtpdl podes reflox dersiborRe mqémg,aaoeleucwswél@@m qqcpured. (Ths paption
mlxﬁﬂ? g/fa ?’ ﬁu“?ed t?qdéﬁ Rm{h%;lt ald ?I{I%c%alhsgﬁ nfa?é?{ai Q;g% ﬁfr‘té;g@m%t;f", washed

I On occurre e” react
w1tlﬂwlaﬂdt &l dried ITHeLitisl cbhlpmmicEWasanyi:llbh&rystaylﬂIeabhd £kelBg, 85%). NMR:

37320 e b o B8 e ALEEARY 4 P 1, SO0, A e 105

solid (14 8g, 85%. NWVR 3.73 (m 2H), 4.25 (m 2H),
4.60 (m 1H), 5.77 (d, 1H), 6.43 (d, 2H), 8.00 (d,
Methgd:37n1 z 195. Method 37 1-(4- Ani nopheol ) azeti din-3

d, sol ution of
LRI DRI 80 JH 00 °0 o1 (Method 36; 15, 150

87 M\tirredl soEit161rIof PpOnitophesy])hazetidingd rd (Medthod 66 1:50%81331711’11\/1) m

ST LTI ¥ YT L S T -

Theex’éﬁi%ﬁ igdreand fitekddumatiRfiateRvas ehdiorat@i andABtA&] With EtBer
conpound as a grey crystalline solid. Mich of the

givipe depitile commodrsiaresaraialling enid Mach afibe praduetihad pregipitated
wof s 45k 9L L0 i, Tl s o
(106ml)tfer ksehind dnd tHhextdlyst filtated offafhaeﬁlaptenms eda;(oﬂted,(dh)Vambl and
trltt%gltlgé‘ tﬁtajk;@ V\kthti[ 2';118:5}:({9'}1 cr %ﬁg)gln% v?aﬁ n%:g::orfp eva&ed with ether
and dried. NMR: 3.35 (m + water, 2H), 3.90 (t, 2H), 4.32 (s, 2H), 4.45 (m, 1H), 5.41 (d, 1H),
6.20 (d, 2H), 6.45 (d, 2H); m/z 165.

Method 38

3-hydroxyazetidin-1-yl)phenyl]amino} methylylidene)biscarbamate
To a solution of {[(Z)-tert-butoxycarbonylimino]-trifluoromethanesulfonyl-methyl} -

carbamic acid fert-butyl ester ( 13.62g, 34.8mM) and triethylamine (4.9ml, 34.8mM) in dry



10

15

20

25

30

and dried. NMR 3.35 (m+ water, 2H), 3.90 (t, 2H),

4.32 (s, 2H), 4.45 (m 1H), 5.41 (d, 1H), 6.20 (d,
wWQ1imp/o78645 (d, 2H); mz 165. 30 Method 38 PCT/GB2005/000303

di-tert-Butyl ((E)

{[4-(3-hydroxyazetidin-1-yl)phenyl ] am no} et hyl

I | ~) bi scarbamate To a solt%on of

&%mt ert - but oxycar bo [im KML trifluoronmethanesul fon
DCMI( Iyl -aruiaemiany inzel et 3tad (Viothod T s, 3p- S Wwgpdded. The

sonsin TR b AR kT BT O b Wby 2y g gtinicur

was Hil(eed asmhrmqn’e &CM pad ehsihdi wiB-vodter(Vatd) oshtiBated Sadam bicarbonate

solufigh Jafeeraer it snate St clidh st SaRbion SRl b Bl

anhfﬂr&ﬁé«%@mrﬂﬁ@ﬁ;;h@te' Bh&ed md d’ifaﬁ&ﬁt@d DGV canid pmtiﬁdas\/mtdﬂated with
water (twi ce sat urat ed sodi um bi carbonate. sol

otheg { wph@ﬁne (Rebefiltesprtivashed: ith dbp ssmgisolyeriiapd drigrbto radhe il
o O8RS Ay b oot 1,402

2H)hS (mr 1H)y6a865dd, M)t 6,38 &, BED, 7/23 EoPid) 876 (¢,2H),)11 4‘6 (jat, éHé,dn/z
407Washed with the same solvent and dried to give the
title conpound as a yellow solid (11.77g, 83% . NWR
1.4 (s, 9H, 1.5 (s, 9H), 3.47 (t, 1H), 4.02 (t, 2H),
m 1H), 5.55 (d, 1H), 6.38 (d, 2H), 7.23 (d, 2H),
M(s 1H), 11.46 (m 1H); mz 407. 10 Method 39

_%T%%xb&é@ﬁ&iﬂaﬂ%bﬂlﬁumm& BRemyhdigyani di ne
onate salt A solutron of di-tert ut
(B Sqlﬁﬂodﬁmwf bu@yla(i@b{[dt(ﬁrhydawymm1 I}MM]amlno}

d
meif et SRR TR Sohitod 85y T TER e g S
(0. 3280 Wwisstped 3t 146/ taﬂpa"rdi’m@htvemﬁlﬁ d’ﬂlmtv&]tetrandi emgeﬁEE(? Wél:jb removed
were renove I n acC .
in ePVB LRSI MR ON6Rl (oSt pleiBorops s gigeee
carBtiideRedi? 8044% afRRAG MY ech @ &ﬂid sﬁﬁﬁorﬂ)l réu@bittGvas added and the

supported reagent was adde m xt ure was
mixgan tway gsrttlyratlefdd aitroomcbfvmmﬁém@@rfalt ‘hh@lr $. dihe zesipowassfilterggeotf and

e A L e B B 0 i

(45RigOTTYo INRIRS3. Zﬂ(t( 29))9.05 (t?%l) MNER (g, 4H) (6t42 (ﬂ,’lZH) 74. (G,SZH)I; m/z
2H), 4.54 (m 1H), 6.42 (d, 2H), 7.0 (d, 2H);

207207, Met hod 40
tert-Buty[(3R) -1-(4-nitrophenyl)pyrrolidin-3-yl]carbam
ate 25 tert-Butyl (3R)-pyrrolidin-3-ylcarbamte

MethpdeMly, 24. 4nmol ), 4-fl uoronitrobenzene (3 789, 24

Eﬂg@il_mlﬂ%% fb tg:v?‘rr ?gma'at glkga%ba?nage 25.6 nmol ) in

tert-Butyl (3R)-pyrr011d1n- -ylcarbamate (4.54g, 24.4mmol), 4-fluoronitrobenzene

(3.78g, 24 mmol) and potassium carbonate (3.54g 25.6 mmol) in acetonitrile (70ml) were
heated under reflux for 18 hours. After evaporation under reduced pressure, the mixture was
dissolved in DCM (200ml), and washed with water (100ml) and saturated sodium chloride
solution (25ml). The solution was dried and filtered. After evaporation under reduced
pressure, chromatography on silica gel eluting with with DCM gave the title compound
(7.19g, 97%). NMR: 1.39 (s, 9H), 1.87 — 1.98 (m, 1H), 2.09 —2.21 (m, 1H), 3.15 - 3.23 (m,
1H), 3.32 — 3.44 (m, 1H), 3.45 - 3.51 (m, 1H), 3.53 - 3.61 (m, 1H), 4.09 — 4.21 (m, 1H), 6.57
(d, 2H), 7.21 (s, 1H), 8.01 (d, 2H); m/z (MH'-C4Hy) 252.
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heat ed under reflux for 18 hours. After evaporation

under reduced pressure, the mxture was dissolved in
w®aNs02Q6n1l), and washed with water (100m ) anBCT/GB2005/000303

saturated sodiumchloride solution (25m). The

solution was dried and filtered. After evaporation

under reduced 30 pressure, %Wronatography on silica

el eluting wwth with DCM gave the title conpound

M_eq%r;_ﬂg 97% . NVMR 1.39 (s, 9H), 1.87 - 1.98 (m 1H),
(3REL gﬁN‘%trggh%d&gog{@e-g é?gzﬂl%r%%tg@salg 1h, 3 13(2m_
1 Hyert-Bugd [(BR¥ 1 X4-n{trophdns))pyBolidin-3 ¢yd]cabbinate TVRtho 40; 1.6§,,3.26

m&&ﬂﬁ%ﬁé}%})ﬁ%ﬁﬁaéw L}hc%%)(ﬁg ar%l}litvr%)onzlgeon?pega?u?rdé or 18 hours.
Poutigiiro H18 éth@h@wﬂn) rguw & filkafioBtha Bit18 eorhipduind YO.HDEH ©BYAINMR :

20517 i HAACE -CHER o dEBGA0T. D) (5 6 3 Aoy T4 b3 95 -
sof A2, aocd, sng gt (3, LA B, M) at room

our’s. oufing into cold ether
(ZOOnﬂ) gave on f||trat|on the title conpound (0.97g,
Me 30 " NVR: 2.03 - 2.17 (m 1H), 2.22 - 2.44 (m 1H),
- 3.60 (m 3H), 3.68 - 3.74 (m 1H), 3.95 - 4.08
N-r@m) 1Y ¥Nitr6pHe@ylishrrotidin-3-81]&8tapdde 2H) , 8. 14 (s, 2H).

Met hod. 42_10 .
b [ By aontenybpymelgnyoyming iforpase giepal ishpdidls 0.962,
%‘?d Jodidutaddhdtd Rf’i@?}’i RO R |abéi‘fc '&Cﬁ (1 @Hl) IRl\%re reacted Wgh acetic

uor oacet at e sal Met hod 41 3mmol )
anhwmﬂet(ﬁﬁa odi @menal0fop 4% goursz atrmﬁn)tempﬁrmr@t Aﬁeraﬁitr@ithnl@mvyashmg

th { h
i RSB su ALK BByt Tl .55
1.9 N0, 09\4—t2t23e(hh eH) Gale- 3.B@ (thj 1H)e3 egnrmﬂzr(m aH),8.55 — 3.67 (m,

ellow solid 84 .85 15
152} 558 24> <m1}1326 oo, 28, 4 h oy 14 Zd ]@D m%"fée o

111), 3.39 - 3.52 (m 2H), 3.55 - 3.67 (m 4. 30

- 4.43 (m 1H), 6.60 (d, 2H), 804(d 2H) , 815(d
Methd 4301 z 250. Met hod 43

N.[ﬁﬁ.(;?’@%'ﬁglin%ﬁ;@ﬂ)ﬁi@&}gﬁﬂ&kﬁx&%&hﬁ%&éh%&lrﬂ&%am de

N- [N«'EBR)-I=(G%mﬂhémﬁh@nyhdmwmﬂcetdmrde?qutlioddet «aﬁg,dé mmol)
Met ho ng%p éSro enatedd%y r %
hydsegenalg Bﬁ?fég a‘éﬂlm{% PLIAGHY SRR PTAL gpd i pessure in

absBﬁJ?esa?éthl QZUOmﬁ bﬁﬁbﬂﬁl@ra@érﬁ&ﬂﬁé cataA9 Blld evapbraBén at reduced pressure
I'tration of the catal yst and evaporation at reduced

gavpr]\éﬁ{é@} b-(4-gmingphenyl)pyrrolidin-3-yljacetamide as a red oil (3.75g, 95%). NMR

OPLETTy b B n9BRa a0 s SRR e o,
2HY, 382 —3.28 Q3 2H)) 4.32)- 4.63.(22 1H), 3.734bsm HYL bIUS (2.258), §.69 (d, 2H); m/z
2202 l’_[Dgféaggén(? ?ﬁlt_hﬂ%ﬂ ﬁ}z@‘gg]@ cig}réléunﬂ_{% :(3:1'4 xé%esgagg tt(?}r_pﬁtlezcg%gﬁbﬁ(% 21g,
9@%yqxn@§4m@§g@ Treat ment with 4M hydrogen chloride in

- di oxane gave the title conpound (4.21g,

Method 44
di-tert-Butyl

biscarbamate
N-[(3R)-1-(4-aminophenyl)pyrrolidin-3-yl]acetamide mono hydrochloride (Method
43; 2.47g, 9.67 mmol) and Hunigs base (2.02ml, 1.16 mmol) were reacted with di-ferz-butyl



10

15

20

25

30

96% . LCVMS: mz 220. Method 44 30 di-tert-Butyl
[(E)-({4-[(3R)-3-(acetyl am no) pynol i di n-1-yl | pheny}am
woedosetdgl yl i denel  bi scar bamat e PCT/GB2005/000303
N-[ (3R)-I-(4-am nophenyl)pyrrolidin-3-yl]acetam de
nono hydrochl ori de (N@thod 3; 2.47g, 9.67 mmol) and
Hun| gs base (2.02nmL, 1.16 Tol") were reacted vvlth
di-tert-butyl WD 2005/075461 PCT/ GB2005/ 000303 -
(D iz pyrazel: lpylm@alyhdgneﬂgﬂﬁ%&aﬁwwf%sn%? mI%QlHPE&IFaQSQmD at room

ooy 1 BB g S P LA 1
gel pitk $$QAe/isobtwanertilcgriapng) game theltitie@omgeindws atyellow oil (3.06g,

oo LR SBIENERS 420,86 18,09 R b ] £ BAYLSn

3.00S3. 09*(1)1, 111) 8&1(—53 513(|rﬁ 3H) 43291493 (o)L 6)50 (&, 2HD; ‘2.293€d 2H), 8.12
1(le 3.21- 3.51 (m 3H),
@ 58700 130 0D B s 8. (o 2y 7. 20 (d 2k, B 12
(d, 1H), 9.74 (s, 1H), 11.49 (s, 1H); mz 462. Method
45 4- ((3R)- Acet am dopyrrolidin-I-yl) phenyl guanidine
erlbﬁnate 10
! \ 'gln 1-yl ] phenyl }a
4 t fhod 44; 3. 064,
6. q(m}n(qh;[(m)-as(a&eeﬁ@rhmd)pynbhdﬁﬁAqu;ﬂ@nw}ammo)aﬁm}(lﬁlﬁﬁné])

bw%%é%?e&"ﬁ%@p%é 05 fimavpme et witk fEA/@8Hh 3 Dfat oomn
at rgdtﬁ &Rt Ond® Gk o910 )1 8 HB6ks! Aﬁélie‘i‘fgpdi\ﬁﬂdﬂ UhB&" r@&ﬁ%@ﬁﬁessure

styr ene carbonate resin (0. of capacity 3
the mseég w@e dlsg)lve(dag MeQih &Qnﬁ)sarsittrqateémﬂnnmonwswlyméene

T AT T ST SO s o

mlxﬂ:tﬁﬁmsl Iﬁdex&é afd gashyd sdithiMeQH. Bagorat&a®ndeNiduced. p&ﬂ;sure gave the

tltle coglmgn a2 &r)pp} solhgl (i@gg, @Wg@«ﬁ% qﬁq;_ 12%4? éﬁ(llﬁ)gﬂ'g%(s( #l?% 09 -
2. 2%&')1 119, 21@6 33)95(%1 (1 3.0 3. 24218811{) 4341 3(3@1 (m‘Hrh{) 3340623.52 (m,

lH)m42’28 41 (ngdH%Q 5123@1 )@@dt(dgﬂ),mz?grs 4H), 8. 13$(d 1H)H)m/z 262.
[(3S)-1-4-nitrophenyl)pyrrolidin-3-yl]carbamate The
title conpound was prepared by the procedure of Method

Meﬂlﬂ)dSctﬁartl ng fromtert- butyl

, 74% . NWVR 1.36
» ! EEE 2,20 (m 1H),
3. ]@he |_t|)1tfb c%fng()ﬂﬂd \ﬂ%@preﬁﬁr&ﬂby thé” Ebr%@ecﬁﬁé of2thod4® gtartmg o rert-

but§115(,3.5'hp3)1rolﬁue}y(cgrba@p1}e (64g 7ﬂ% XNH+ 136&9@ FP 8%t h88 (apy1H),
2.0§ fé)%ofg { oa)'}'e 3L 0P8 95‘(1{1,) Y 584 LA 4131 318,752 — 3.65 (m, 1H), 4.09

tdt e
423 (m, 1H), 6.58 (d, 2H), 7.20 (s, 1E), 8.01 (d, 2H); m/z 198 (MH" - C4Hs).

Method 47

(35)-1-(4-Nitropheny))pvrrolidin-3-amine trifluoroacetate salt

The title compound was prepared by the procedure of Method 41 starting from tert-
butyl [(3S)-1-(4-nitrophenyl)pyrrolidin-3-yl]carbamate (Method 46) (6.6g, 100%). NMR:
2.03 - 2.19 (m, 1H), 2.20 — 2.40 (m, 1H), 3.25 —3.75 (m, 3H), 3.94 — 4.04 (m, 1H), 4.38 (brs,
2H), 6.64 (d, 2H), 8.08 (d, 2H), 8.24 (s, 3H): m/z 208.
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The title conpound was prepared by the procedure of
Met hod 41 starting fromtert- 30 butyl

W ¢@Sp73461 4- ni t rophenyl ) pyrrol i di n- 3-yl ] car banB€EGB2005/000303
(Method 46) (6.6g, 100%9. NVR 2.03 - 2.19 (m 1H),
2.20 - 2.40 (m 1H, 325- .75 (m 3H), 3.94 - 4.04
(m 1H), 4.38 (brs, 2H), (1 4'(d 2H), 8.08 (d, 2H),
8.24 (s, 3H: nmlz 208. WD 2005/ 075461

Method/4857005/ 000303 - 109- Met hod 48

NS 3ENido i DR RBREN ARYLERAJ di n-3-yI | acet ani de
'he TitIe conpound was prepared by the procedure of
thThgdlt]@ZOg]pgmd Wiy grq:p@md(bgsyle frocedure of Method 42 starting from (3.5)-1-

@-fiptebBERAS TR Mot e AT R b AL ABE S B Povr: 180
(s, IH)36.86 1. S%(n(,rm)mnv 224 {rh; 11), 245 (3281, 1 H3, 3157 - 3.35 28, 2H),

LS IR TSR AT I PR Y e

(d, 1H: mz 250. Method 49
N 1( 35(4- Am nophenyl ) pyrrolidin-3-yl] acetam de 10 The
Metliad 49 corrpound was prepared by t he procedure of Method

-3-yl ]acet am de
( NEIH@Qﬂle@ShpoMWas]priﬁre(dqu tBéProcddutOof-Mdth8B43 startibglfrom N-

(3.{)m Zéllmﬁropl@nxlépyrroy_%lg} pﬁcetaﬂ_ﬁ% (?\ietécg 48]) Zl%dé{s (1 27]5 (i A;D 11469 -

18§(r§11}gd2 02132)20(%1 i, (20%222% B, ﬁ% $ 91 -J?,H)4 (tn, E4H$H.16153.38 (m,
|-tert-But¥l g (%ml -(ace
2H), 435 ndh ymr.dH) o6 - AL 6, ¥ D&rﬁér(glﬂ m‘3 8 drdihyi Bt enel
bi scarbamate The title conpound was prepared by the
procedure of Method 44 starting fromN [(35)- 1
Methodl- 30m nophenyl ) pyrrol idin-3 -yl ] acet am de (Met hod
169 NI\/R 1 31 .

blsgar%ates 08 (m 1H) 319- 340(m 2H) 343- 349
. 4.30 - 4.41 (m 111), 6.50 ( d,
211?he titlexpmppynd was) pregiredpy( the procedure ?ﬁl\zleﬂne A4 ﬁr@tﬁﬁs ogyN-

(553, SR EL AL T0deaB Beptly siap e

1.56 (tos d 8H) & . &(F (sNEHDH 0 3245 .33 (@, L HLP. 0’7({-)%2&1 (mf B}, 3.00ut3/08 (m, 1H),

-({4- - 3 et yl.anmi, po ryolidin:1-
3101 A P i ned ORp O Ao R HEE w3 @ 328, i, 7.57
(s, my/g 10%1—?11117294((25 3H, 1.79 - 1.89 (m 1H), 2.09 -
2.97 - 3.02 (m 1H), 3.16 - 3.23 (m
1H) 3.27 - 3 44 (m 3H), 4.26 - 4.37 (m 1H), 30 6.20
qi 5 (m 1H), 6.46 (d, 2H), 6.79 (d, 2H), 7.57 (d,
.09 (d, 1H); mz 262.
4-(( 3S)-Acetam1dopvrrohd1n— -y]) phenyl guanidine carbonate

The title compound was prepared by the procedure of Method 45 starting from di-zerz-
butyl [(E)-({4-[(3R)-3-(acetylamino)pyrrolidin-1-yl]phenyl} amino)methylylidene]
biscarbamate (Method 50) (2.26g, 86%). NMR: 1.79 (s, 3H), 1.79 — 1.89 (m, 1H), 2.09 - 2.21
(m, 1H), 2.97 —3.02 (m, 1H), 3.16 — 3.23 (m, 1H), 3.27 — 3.44 (m, 3H), 4.26 —4.37 (m, 1H),
6.20 — 6.25 (m, 1H), 6.46 (d, 2H), 6.79 (d, 2H), 7.57 (d, 2H), 8.09 (d, 1H); m/z 262.
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WD 2005/ 075461 PCT/ GB2005/ 000303 -110- Method 52

(R -1-(4-Nitro-phenyl)-pyrrolidine-2-carboxylic acid
walzowspimsbam de 4- Fl uoroni trobenzene (0.47 g, 3PGHGB2005/000303

nmol ), potassi um car bonat e (1 39, 10 nmol) and

(R) -pyrrolidine-2-carboxyligc_acid dinmethylam de (0.50,

3.52mmol ) were pre-m xed |nug acetonitrile (40 mM) and

heated at reflux for 36 hours. The reaction was
MethodS¢hed with saturated anmoni um chloride (40 m),
(R)-FXUAED. %?en%)t&nlag%n@% Sk Q1idoid dilehiffandld sol vent

removed I h vacuo yield the titl e compound as a

yeI4I-I€1uDr9mlrbbbnz&ter(Ql47 \@3 3ddued), aoissitme cabbnate (1vids 10 mmol) and

St I %ﬁnq’s car E))%lrh%%cﬂrgjm lamlc{eQO %8 93 529 /9)1) werezprggn‘]i)'(e 19
acet()ﬁ;)ma (4o4m1§rﬁmeawdmyéﬂmﬂwmﬁdueb The Zaciionbeasyjuetichad ivith

di met hyl am de

satugatgd aImPQIBINFltCP]@HBﬁ EA0ymY- gxrpsted with RN (251 oY) Aredgnd olvent
remﬁlt@;z %JOLB@ ?ﬁkﬁ&(@hﬂl ¢ %S agdgyf?&iouy\&%ddm&%\é%dé&nd the solid

to t anmmoni um formate (1.

wasgtirred filteredlapd driefl (9l52a@%)M/9264.9) . The reacti on was

heated at reflux for 60 mnutes (reaction 15

decol ourised). McCH was renoved in vacuo and saturated
Megd33i um chl oride (50 m) was added The system was
extract ed with DCM (2 x100 nj, nd .sol vent was
- ‘.-.&J.L RO-pRET 1_-,,‘!;_;!!'_ A ROXA @&%nd as a
br QWE 194K 8 pRAF) @Zr(ﬁldmylecaﬁfo%ih@imd &Bieq{yi’anﬁlkié Qaéthod 52;

on exposure to air. pr oduct was "used

0. SSg}md dmcéveyd inM a8l (50an)), tpmlms Was:@ddeé ammpgiukefonpete $10 g, 16
mmgg & Easl%,teigﬁna | g#)g?ﬁ%%ga}/dn)wa%wegtgd étqlaﬁ@( 1%r 8@51*?{9&/5 (&e%ctlon

decélSﬁms’de AMoOH was feherved jr ayns ald SdWMe&amﬁOMOmWhlmdaCSQinl) was

scdigh oo s 3ty D @ (g oo Syent g appoved i

vac&@to%@elmthe tBte28miyBRld as a%@wﬁ‘gﬁﬁ‘éo eng shhig. 'l"h%"i\)%du@ﬂraﬂﬂ@ turned

tirred for 10 m nutes, salt precipitated
mmrrasmwee Riry Bheoprodugct gvaﬁmﬂd)lmmdlamuhcm any prification.
reacti on was heated at reflux over the weekend. The
bl ack reaction was filtered and the black HO salt was
Metliodssal ved in wat er (5 m) and basified wth NaHCO3
: the aqueous
ey ccted with

(%')-?I Cf;ggmm))pherﬁfl ﬁﬁrﬁfdﬁxe@&a‘f&ﬁ&hé %T@\dﬁﬁ’et]hﬂarﬁﬁﬁ Wethod 53;

the title ‘conpound &ﬂ) mg
0. 6@%% aMlezl apqtenitrie (2D @%Em ﬂisml)Pﬁ@ @BEWQP H3wd 3.48 mmol)
was ad%led anl\éethe Pe%ct?o% was stirred for 10 minutes, HCI salt precipitated. Cyanamide

(0.2g, 4.9 mmol) was added and the reaction was heated at reflux over the weekend. The
black reaction was filtered and the black HCI salt was dissolved in water (5 ml) and basified
with NaHCO; (20 ml) solution. No solid was observed; the aqueous was further basified to
pH14 with KOH, extracted with DCM (2 x 100 ml), dried and solvent removed ir vacuo to
yield the title compound as a black gum (0.50g, 63%). M/z 276.
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(R -1-(4-Ntro-phenyl)pyrrolidine-2-carboxylic acid
Proline (3.5g, 30.4 mmol ), 4-iodonitrobenzene (7.2g,
wQ@a0d/oms¥el ), Pd(PPh3)4 (1.7g, 5nol%, copper POUGH2005/000303

(0.3g, 5mol %, benzyltriethyl amoni um chloride (11.9g,

52mmol ), 5 triethylamne (18 3nml, 60 mmol) and

pot assi um car bonate (4.29, “nmmol ) were pre-m xed in

DMF (60 m)/water (6m ). The reaction was heated at
__etMﬁor 8 hours. The DMF was renoved in vacuo and the

Y din DCM acidified
QYR a8 dk RO o '”th DCMaE:IS X 100

m Prohdé (asg anzt rﬁxﬁbl\) elni‘odomﬁnheadenerﬂ 28,280 moo})i B4@PRs)a (1.7g;

blacktar di s in am
Smof: pemact PO Akl en et aortuf Bl T Fhpmon,
tnetﬁ 3 S, \58 Snrfb1Y hRChotdskiim2APloh $38¢4 D & Boexasly wetd}&ﬂ-mlxed in
c/ i so-hexnae and frnally 100%t QAc. The title
DME éﬁﬁml)matwa(émbbﬂm rnwoasvaahemcéﬁ@@ €3 hawr. FhggMimas

rem%'\gll_e%gn %%%3?18 %esgerﬂétgi(la %E%f’@mg&zi %\?s’solg&glg [9(216[1 (%tﬂlfleéw}th 2.0N
HCl'(S@ml)Z eXtfactedWith DCX (33:71.00]151) \eict and &bvent removed in vacuo to yield a
blackéqrhyheaw ghést éFgSOR’eS nx}/ a 21111[3 %lrnrnoalnllo%lntn oef ]géMa(% %B( Xnd 10adae8 ontoas0g

SIIIC% &l'u?{mg the I§@fsttén‘17 wal @lﬂbéh )WlMO”/@tO@cHﬁ)h%xﬁﬁ I thex 0% EtCRQY/ido-hexnae
80, in DCM(50 m ) was added
and HATIlY (®‘@OA& ﬁhwm c)orrmﬁun PEoktginedayian ofapga giEoNYR (299.954

MHé,ZkgIPfJ g% ](d)aH;f\,ﬁé?Zs% flg)eg ﬁﬁ 3}?@&@% @%Qgﬁﬁf@m-z.w

(m, DARI2)25 -tZJBZ(m‘;@H);mth sti rred for 1 hour before
bel ng quenched with water (50ml). The reaction was
extracted with DCM (3 x 100 m), dried and sol vent

Me{h%ﬁ%\(ied in vacuo to yield a yellow gum Purification
—WESFEChl eved VI a coI urm chr orrat ogr aphy eluting with

anided fnal |y

or a 7 ﬁ??'l’%&@WWzg%@@% blig '(IQ@@O&@S aln8 g8 7.6 mmol)

in H@M (2(H)n,l \ﬁas'&ﬁdélﬂ{(\@‘U (288, 8.6 niddol) and D_IIH)EA (4 Omj 1(1t4 mm;) The

reacttwp flrre o_rL ég’ t%g)efoﬁ%_%f gédl%ml %P @g%'ii)a%r%eh@ gNSU} 2[‘}%9 5.0ml,
15 &{%bi)lm(e 4eaeﬂbmam§f&u I3 1RGuk Bbfofh Beerelqueadhod ithiveat@¢5Gml). The

Ryl am de

reac(tm;n vnas (entrNthr\{v)ﬁh)H@M/(%x by drigdriad solyent Brmape & vgcpq to yield a
| ved
B
ZO%EmmoﬁﬁanW%??msMMndrﬁn@my 10(@/j>EtOkaeThea’a’r(},q ¢ogrpound
t at reflu
was R e LR Ucs 7RI A N DEk) £ 0 1D 656

| e1158.781, 118 A0Qq2 085 L BFF4BH), 2.36 - 2.29 (m, 2H
(d esh olgpbg%% 3 ?112( g?fequhgqust gm wa)as )
213:xt2;05<£meaHWm/h2ﬁtM (2 x100 m), dried and sol vent

renmoved i n vacuo

Method 57

(R)-1-(4-Amino-phenyl)-pyrrolidine-2-carboxylic acid methylamide
(R)-1-(4-Nitro-phenyl)-pyrrolidine-2-carboxylic acid methylamide (Method 56; 1.2g,

4.8 mmol) was dissolved in MeOH (50 ml), to this was added ammonium formate (1.5 g, 24

mmol) and palladium (0.1 g). The reaction was heated at reflux for 60 minutes; reaction

decolourised. MeOH was removed in vacuo and saturated ammonium chloride (50 ml) was
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to yield the title conmpound as a brown gum (1. 0g,

95% . Product rapidly turned black on exposure to
W@Re05/07He1 pr oduct was used i nmedi ately w t hout P@ngB2005/000303

purification. 5 Method 58

1-f4-({(E)-f(tert-Butoxycar M

am noI 1(t ert but oxycar bonyT wa

addp B ST RGN IS D (b G oied 4P SR Eoriired o vaco

I 9
to yl\g\%g tnae J%Ig'gagll 61%%@1? a%aﬁl} gund §p@%[ 493! fPfQJiact fa@uﬁ%CMn{e@%ldEk)on

razol -

eXpO§UiR torRjY- ihe BrodugtiTas @ﬁﬁdnaw@te(m w%outanﬁpwwﬁﬂa)mm n one

portion. The reaction was stirred overnight before
renoval of the solvent in vacuo. The residue was
__Mj& ed via colum chromatography eluting with

Nrﬁaﬁwm&m%gamm% 15 I\/bt hod 59 (R

) - 1- (4- Guani di no- phenyl ) - pyrrol i di ne-2-carboxylic acid
rretpjr‘P @ te4- ammo-phenyl)-pyrrohdme 2-carboxylic acid methylamide (Method 57;

1. ogl 4[54nr{1$1§ Bt (%mwasoaaae@am%&ﬁw Sl ffidibut oxyca

)i m no] nme
ylmathwlyélﬂgmébma}bamtm(ﬂ Ag) 5.Ommad) inmaeipdeion VBttereabtios wad st@red

S T Y T

chrﬁﬁ:iwgﬁphy élut\@omﬂn 20%1@02:&/15@@&11@50%5@%4) $é6@ anil Fially
and extracted with DCM (2 x 50 nl).

100%%%@9%%% Cealp%ndewr%b&lnqdrﬁspdv@e@am ﬁ%%u%é’dus was
reduced down to 90% of the initial volunme and
re-extracted with DCM (3 x 200 nml), dried and sol vent

Methedrided in vacuo to yleldthetltle compound as a

‘ ; - 79 (q,

CD

H, 6.48

( d TcQHI4 (@Epﬂte(fld)utd:dj):arb&:ﬁﬁnnncﬁ[(ﬁﬂt l(utdikycdrb%nzylﬁmilnz) rﬁ@thyl}
amltlggph%;ﬂ]%\g—r#egh)é@rpml%{llﬁg QMs@;od 5 8 1 é g) was added DCM (60 ml) and

TFA @0’ rﬁt)('f‘hd\l'e&dti%n W&@ E‘t}‘ljrdd' 1BY £ 08l HEBR b1 BPMY sb&e@%: Jacuo. The

Cy cl opropyl am de
Tea((th)l Was bﬂﬂf\éﬂ with %ﬁ@d&@ﬁ(&nﬂkﬂnﬂ@m@i@w BOEM) (2 xc5Gmi)dProduct

AT R e TN

re-extrmdtgd with©CM €3¢ RO®M))\aisedsdnd soleentfrehoved i aiub &5 ylRI BE ftle
he addition of thyI

0. 84g, 15 mml);
COIJP@ goros s (g ?8?/5 %M%@”&%é Mo 4 nhfkbg 5%i(s, D),
7. 18/\(%t .@H), (75);3'(&)2H)T@@8 (@Qﬁslm agy), 8%k %“5&% W 1o w ﬁ?)dz 56

and sol ven renoved 1 n vacud t
(d, %H)/81190\R/(19L(m, 2D 22005/.89762 @H) R@7/ 2682005/ 000303 - 113

Purification was achi eved via columm chronat ogr aphy
eluting with 20%t OAc/ i sohexane, 60%t OAc/i sohexane
Method 60i nal |y 100% Et CAc. The title conpound was

d I
(R ? 4%\lll{]rg-phggvl)qp%?olfdme& carboxylic acid cyclopropylamide
To (R)-1-(4-nitro-phenyl)-pyrrolidine-2-carboxylic acid (Method 55; 1.8g, 7.6 mmol)
in DCM (50 ml) was added HATU (3.2g, 8.4 mmol) and DIPEA (2.0ml, 11.4 mmol). The

reaction was stirred for 10 minutes before the addition of methylamine (0.84g, 15 mmol); the

reaction was stirred for 1 hour and then quenched with water (50ml). The reaction was

extracted with DCM (3 x 100 ml), dried and solvent removed in vacuo to yield a yellow gum.
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solid (1.4g, 74% . NWMR (299.954 WMHz, CDC13) 5 8.13 (d,
2H), 6.55 (d, 2H), 6.06 (s, 1H), 4.14 (t, 1H), 3.70

w@ 2qosarue1 3.38 (q, 1H), 2.75 - 2.66 (m 1H), 2PGBGB2005/000303
2.29 (m 2H), 2.17 - 1.955 (m 2H), 0.82 - 0.73 (m
2H), 0.46 - 0.35 (m 2H); mz 276. Method 61
(R)-1-(4- Ami no- phenyl ) - pyr‘ré‘?’rdl ne- 2- carboxylic acid
cycl opropyl am de

Purifigfion wasg actiievied vjsheatiyhn chsgmatographyr@utingowitthHGEIQA lgohgxane,

0%%&9)&((:{? egﬁ)éng q\(ﬁ%ﬂh?@é qi)tégt: T]feﬁltl;e%\%glgo&él]w%ﬁ% ﬁ%r%e\ﬁﬁg r%] yellow

solid (qr4|gtm4%x NMRg299t2ﬁgnw?lz )01?‘{:11@) &)?.IIB (xdgm); d.§5 @, giD), 6Xi6es, 1H),

| ONn wWwas eal e a re UX or m n a
41400 350 o G S AR, 3 B B FO o T 208 Ui e 2l 5 195
(. SETORUBBLL0HAR A5 19 85, midd. e system was

extracted w th (2 x1 dri ed and sol vent
removed in vacuo to yield the title conpound as a

: Metgr&)& gum (1. 20g, 96% . Product rapidly turned bl ack

exposure to air. The product was used
(R)-1 fiaachias-phanyii-pyhielitinaRycaphoxivfic add tyatoprogytandidé.  Met hod

izg&) -4 Mtq-pheowb-ragroldge 2rpdayylicanidsriopraey lemidh Qg 60;
142 m%h%l)%ﬁq}ﬁgﬁlay in ME(DH@@E?BW this was added ammonium formate (1.6

cycl opropy roli nam de
g, 2¢ m;noi}a(ndppﬁadmn ﬁ&é 8y The pspetion el hﬁeteéat@ﬂ% 87|60 anigutey reaction
e YFLARARYIST 5y 08 s BB R

added, ﬂﬂatshstém Iviadl exieddsddswitir DENEQex 100 nfly dri6d dndwwbleht femowetkin vacuo

The r act on was stirr verni gh efo
to vl Bl eamipanad aor b ot OatBoSeon Bttty o8 Back on
exp&ﬁfe' thlaR 0T Fro@Rk %@useﬁ%ﬁﬁ&fb{égf WDt ShyiburFdatidet; b/z 246.
20%et hyl act'et at e/ i sohexane t OAc/ i sohexane and
finally 25 100% Et CAc. The title conpound was obt ai ned
white foam (2.0g, 81% . NWR (299.954 MHz, CDC13)
—-@i-@é 10.09 (s, 1H), 7.60 (s, 1H), 7.40 (d,
1-[42AKRE)- ffte#HBIﬁMVCE_k@mvl&nﬁ@1((tert—bﬂ@vpalﬁoﬁé_l)ﬂ(ninohmﬂ}wl}éhlim)nhenvﬂ-
ok 1 ’D2 1H), 2.29 - 2.22 (m 2H), 2.03 -
N—*S—%—R%—EM“ 0 manudgs (5" 9H), 1.49 (s, 9H), O.80-0.68

( ﬁ](Rﬁ 4- A%lﬂ&pﬁelfy% ﬁy'ﬂohaiﬂknz dﬁ'ﬂ?o flﬁgam@@ydh@ir&w(ﬂmﬁae (Method 61;
12332{ i di ne-2-carboxylic

4- Guani di no a% 3
};]ndMEMF@O di- z‘ert-butyl [(Z)-1H-pyrazol-1-
ylmé%%féhﬁe}n%@isch itiale #} );??Eo@(}’ﬁﬁ{omg%hg 36%819 e 8l clinP WhOsa

overmight béﬁohﬂamlo}ral N theablvpntap yheub- Phiealesidenwakepufified hizdoB@n

chraietg I Ry BT Tee st sP B0 U OA Tt piagg e fnally

10084 EfOARd TB@ﬁﬂélcd}ﬂs&ﬁd Rat %t@iné@a‘gw@hn@ffoalhf@ og A19HMNMRN(299.954
vacuo. t he gum was added DCM

MHﬁa@Dbeib@%(Spwyéf)y@Péh dHo.af s altd, ?ég |(<h 2@1) Ql%(%fm) 3.92 (t,
d
1H)gggg§t: i%t)né 19 (2881 I—ps M‘zb 2%9%%#1?@ 38a%ENn, 2H), 1.53 (s,

9H), 1.49 (s, 9H), 0.80-0.68 (m, 2H), 0.44-0.32 (m 2H); m/z 488.

Method 63

(R)-1-(4-Guanidino-phenyl)-pyrrolidine-2-carboxvlic acid cyclopropylamide

To 1-[4-({(E)-[(tert-butoxycarbonyl)amino][(fert-butoxycarbonyl)imino]methyl}
amino)phenyl]-N-cyclopropyl-D-prolinamide (Method 62; 2.0 g) was added DCM (60 ml)
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overni ght. The reaction was filtered and the sol vent

renoved in vacuo to yield very little 5 product. A
wokiose7ael i d was present in the filter cup, thPGI/G82005/000303

di ssolved in MeCH, the resin was also added to the

McOH, the systemwas stirred for 10 m nutes before

being filtered, the solve 4Gas removed in vacuo to

ield the title compound as a white soljd (0.90
e 30 i e rro AT ADep Lo Feral et thiqhyetsinggero. To

the é;\i?m é'%de?Dﬂ/I (’% m%?}]{} 8?&(:1%? %g ]zo}%)cyregb’ &fbon Sé 168n g(m&g of

capa(cn:y 3 DHi.eqRpaE) solﬂd @Ppgriad r@ddpnt (20g)sthe 1®cn010wmslcqwﬂy stitfpd

oveichfthd readli B} B i B R Vo Stpy SR A 9.3 i
prodaice AT\hEiteI dolill &a€ Qf@ﬁiﬂ ﬁlﬁth%&eﬂ&ﬁ@p@fs@dasbﬂss@lﬂec&ﬁ&i&@@ﬂuﬁle resin
route to Method 40 starting from 15 tert-buty,

was alsppddgdip Hie MP‘HHsthy |S>ss<s?%afﬁﬁftéreééombbmmm%befommmglﬁlﬁ%ed the

solvkRt wad moved§A vdeud 4o §#81d thdtible co%n}Q)and asa whitd 8lid¥bbog, 75%).
3.30- 3.42 (m 1H), 3.48 - 3.59 (m 1H), 3.69 - 3.79

NMRr29%954 MH@CDCH) § 7.26r(s, 3H) .85 @1, 7H), 6t49 (413H), 3.93.8d, (LbH.3.62 -

3 60 GRS B @ LI R B G R P PR R 500 a2t D, 076

- 0.83(d, QHQramth)engalzm The title conpound was prepared
by an anal ogous route to Method 41 starting from
tert-butyl

Methbdgh- 1- (2-fl uoro-4-nitrophenyl)pyrrolidin-3-yl]carbam

l\/bt hod 64) (5 129, 94%. NWR 2.01- 2.14 (m
1 BG-4fm el yl)p3rr6lidin-34ylRarbamate4 H) , 6. 80

(1 N rhlg ?)tl% 8gm806und Q’vas pre'frl)aied %y %1181 argarclégou's_l}dutergo%\/[gtﬁod 4(? sstartmg from
fe"fmufy( @%?rrbﬂdﬁmﬂémﬂnm (Srmhm) NOWRS 086 (b, 9EIS 1:801- 1.94 (m,

compou epar ed bg an
1H)a%9?-ﬁ&oh§émr bﬂ)é%oﬁ%gt(ﬁbémbé‘ 3 59 » HPofrpo —3.79 (m, H), 4.02 —
r t1h I 3- e
A B U A ¥“§%%%‘5MH 35705
NVR 1.80 (s, 3H), 185- 1.94 (m 1H), 2.05 - 2.19
Mol gLH) . 3.32 - 3.42 (m 1H, 3.51 - 3.71 (m 2H),
0332.°3.82 (m H), 4.28 - 4.36 (m 1H), 6.72 (t, 1H),
(3R¥1-8B Fluoro-$aittdpheddithpyrrBlidid-3-dnfine &fﬂ)uordi(éalata §zﬁt V‘D
200 / 075461 PCT/ GB2005/ Q00303 -115 Meth
tfle gompouRg;iwas PEGPPEG&V&B ﬁ%’cﬂglg%meoqol l\éPtho%‘*lﬁtf%@%from
ey t I
tert-%ﬂ’az? EB{%)O 1L ?N%tﬂrgggcﬁi %Qﬂ?tf&a e §h<ﬂgﬁm§ ﬁlﬁ‘fc%aﬁ)&e Wietdd'62PBU2g,
94%)(SNR: £2.012- 2.1 41moLH), Bi20 rdpﬂﬁe(nyﬂﬁbﬁﬁﬁd 4.01 m,3tH) §.8¢ &t Hib), 7.96

(& 2% L ¥R BAG BR1062- 620, 76% . NWR

Method 66
N-[(3R)-1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-yl]acetamide

The title compound was prepared by an analogous route to Method 42 starting from
(3R)-1-(2-fluoro-4-nitrophenyl)pyrrolidin-3-amine trifluoroacetate salt (Method 65) (3.78g,
90%). NMR: 1.80 (s, 3H), 1.85 —1.94 (m, 1H), 2.05 - 2.19 (m, 1H), 3.32 — 3.42 (m, 1H), 3.51
-3.71 (m, 2H), 3.73 — 3.82 (m, H), 4.28 — 4.36 (m, 1H), 6.72 (t, 1H), 7.38 — 7.92 (n, 2H), 8.11
(d, 1H); m/z 268.
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51.64 - 1.76 (m 1H), 1.79 (s, 3H), 2.02 - 2.16 (m
1H), 2.87 - 2.92 (m H), 2.99 - 3.05 (m 1H), 3.16 -
w@2®30¢3p1 2H), 4.16 - 4.28 (m 1H), 4.68 (brs,PCH:B2005/000303
6.22 - 6.33 (m 1H), 6.35 (d, 2H), 6.73 (d, 1H), 8.02
(d, H; mz 238. Method 68 10 di-tert-Butyl
Jo- ({2-f1 uor o- 4- { (3R) - 3- (acE®yl ani no) pyrrolidin- |
-yl ] phenEl'} am no) nethyl by denel bi scarbamate The
M&ﬂé conpound was prepared by an anal ogous route to

3 7 ' f pyTrrolldin-3-yl]acetam
id él“t(elﬂﬂb hontiprﬁiﬂl)i WdSIMR:pafcdw a(1 lanaiogou@ kute 0. Methéd a3 stadinl from N-

S TYTHES W OO NIk NN

1.64 - B76§n(lfH) LD (s, SHRL: 02&566(1m1}ﬂ)FD 8742?95 (m, H)32299(ms 05 (m,

1ED 416 15532 (@1 B0, ea%ﬂ&rm @ﬂgéG? s, 211251 63 kg B 6.35 (&
1

2H) SIDZ?SWIH) %1’\?5 acet am dopyrrol idin-1-yl) phenyl

guani di ne car bonate The title conmpound was prepared by

Meld al ogous route to Method 45 starting from
—-@4——‘1?—6&3 t-butyl

L&@ﬂi@f(kmw [(RRB(&cetydasiny)parolidin {0y [phbiyd} dinido)

-yl ].phenyl } _am no) nethyl ylidene] bi scarbanat e ( Met hod
methglylidenelbiscarbamete " NVR: 1.75 - 1.86 (m 1H), 1.80 (s,
3 H)Thezutﬁ Roiy F&&lﬂ]ﬂ&ﬂé’c&stﬂr%ﬁawd b n%ﬁalog(?hs g&té fB Mgﬂﬁl))d 4@ ségmg from N-
[(316) 1894 érdmoi}lﬁluorﬁpmwwmﬂd)n- -Wllmtaqmd@(M@hpd 678 NMR d,39 (brs,

o e, 30 0 A DR, e i a0

1HY, Bi2b L-80340@s et B3 Sab u7 (m 1H), 3.51 - 3. 56 (m 1H), 425 432 (m 1H), 6.68

e rrenéorarcarlaéﬁr%r”r‘dﬁiﬁﬂ%dé et Db e i 3T 4 s Ty 1 o

1Hf k884, - but vl _ _
(2)-1H pyrazol - 1-yl net hyl yl i dene] bi scarbamate (5.91

g, 15 mvol) and triethylamne (4.17 m, 30 mml) in
Me% O mM) were heated at 40C for 18 hours. After
—eva-p%ati on under reduced pressure, chromatography on
2-Ridro-da((3Rkaceiamidoptitvlidin-d cd) plieayl gatfidinagabodde 50 t o

100 di-tert-butyl E) - ) ‘
P omapund yasrsy oo e o Migthed 4 starting from
dl-tgﬁyu@?@?§ 20—@193?1(334 (3}%?-9\? (acl:tylammo)pyrrohdén- -yl]phe%}ammo)

Renyl }'am no) rre déne] Dbiscarbamate

meﬂw bdw@dsqarbamm ({*’E@Wﬂ)@b@d“f‘;gt g4 é@’m\ﬁ 1715 F II,&6((41511i’H ) 80 (s
3HfD @™, gﬂ“@b LHIPLAAL UG (h05EE SHOU & ﬁ%tr 999 %m, 11, 6.72

1"0n un r redaced pre §ur e ie
(t, VDS 6.8D $& Ay £100 @, MISA. 204614 JHR BB dd, IIUH),eSdSO o, 1H).et her .
The title conpound was collected by filtration as an
off white solid (1.79g, 30%5 over two steps). NWR
MethaiP7d s, 3H), 1.81 - 1.93 (m 1H), 2.10 - 2.27 (m
2.99 - 3.06 (m
4-((3R)-Acetamidopyrrolidin-1-yl) phenyl guanidine trifluoroacetate salt

N-[(3R)-1-(4-aminophenyl)pyrrolidin-3-yl]acetamide mono hydrochloride (Method
44, 3.31g, 15 mmol), di-fert-butyl [(Z)-1H-pyrazol-1-ylmethylylidene]biscarbamate (5.91g,
15 mmol) and triethylamine (4.17 ml, 30 mmol) in DCM (50 ml) were heated at 40°C for 18
hours. After evaporation under reduced pressure, chromatography on silica gel with ethyl

acetate/isohexane (50:50 to 100) gave di-tert-butyl [(E)-({ 4-[(3R)-3-(acetylamino)pyrrolidin-
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15

11-1), 3.19 - 3.51 (m 3H), 4.27 - 4.39 (m 1H), 6.52

(d, 2H), 7.03 (d, 2H), 7.16 (s, 3H), 8.10 (d, 1H,
w@286/0f861 1H) . Exanple 164 10 The fol |l owi ng i | PAEGBA106/000303

representative pharmaceutical dosage forns containing

the conpound of formula (I?l, or a pharmaceutically

acceptable salt or in vi vol §/drol ysabl e ester thereof

(hereafter conpound X), for therapeutic or

1- ylﬂpimpﬂyammp)lﬁethbdﬁil_dene] FisearbemaieayhiclTags dissalvedgn D4RV £80ml) and
P
I e

evapélgﬂiﬂﬁ &h%ﬂi‘iédsugaf pesu, fe tdidue Tabldatoliéd indVi¢@B|(2Aml) and diluted
) npound. Lact ose_Ph. Fur_223.75 Cr I | o
with 6T Gt ORI W S LA LTSRN R E R RO BB 20%

(twe : j 1 -
over t@&%wgg;)ﬁggﬁ.g)&o/?(&%égb%@gn@wm, $HE 2 At-€2.37 Gn JGTHH99 — 3.06 (m,

2005/

000303 -1

17 (c): Tabl et
1H) 7912 -aBi5étm, Fdhp@ind30 .0 1163 s SHPA03d D), 246 G, 31), 8.10

0 ose sodium 4.0 Mize starch paste (5% w v
C 1%&%?{%?%5 Magnesi um stearate 1.0 (d): Capsul e

ng/ capsul e

Compound X 10 Lactose Ph. Eur 488.5

I\/a(i;enf&l um stearate 1.5 (e): Injection | (50 ng/n)

Examp

The following illustrate representative pharmaceutical dosage forms containing the

compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester

thereof (hereafter compound X), for therapeutic or prophylactic use in humans:-

(a): TabletI mg/tablet
Compound X 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0

(b): Tablet 11 mg/tablet
Compound X 50
Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0

Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0




Compound X 5.0% w v 1M Sodi

um hydr oxi de sol ution

15.0% v/v 0. 1M Hydrochloric acid (to adjust pHto 7.6)

woiogetriagl ene gl ycol
to 100% (f): Injection I
w v

400 4.5% w v Water for
10 ng/ M Conpound X 1.0%
Sodi um phosphate BP 3.6% w v

i NPEDGBRIVS/000303

0. 1M Sodi um

hydr oxi de sol ution 15.0% v/ {17AMater for injection to

100% 5 WD 2005/ 075461 PCT/ GB2005/ 000303 -
(Ing/m buffered to pH6)

InJectlon III

118 (g)
Conpound

(©): et Y\,

JUUIUHIP”UDPHQLC ur

Pol yet hyl ene gl yc

/ W v U|L||b ablu

011‘346 e 50w v Water for

Coﬂl%ﬁgtxon to 100% Note The

tained by conventi onal

I o

Apgve Tornmuratrons nay be
cedures well known in__5

LacltdsePpli?alrrraceutlcal art. The

PN

%Eﬁts (a) (c) may be

PoRVI--VCVN

Aot
convent+oht

Crosﬁ;%@;e%eéb’ E’i’:l ;é of cellul of ‘Ié Ialgg{?at el ;Iht hZfZ{'E' cV\bu

Ma?z@@é!réyp%ﬁt@%‘?q‘(/ﬁ 0570003083 75119- Cainms 1. A
conmpound of formila (1): NH(RI)p (R3) N/ | |

Magm)uu,p stppratA. R--N R6 1.0

(d): Capsule mg/capsule

Compound X 10

Lactose Ph.Eur 488.5

Magnesium stearate 1.5

(e): Injection I (50 mg/ml)

Compound X 5.0% wiv

IM Sodium hydroxide solution 15.0% v/v

0.1M Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection to 100%

(f): Injection 1I 10 mg/ml

Compound X 1.0% wiv

Sodium phosphate BP 3.6% wiv

0.1M Sodium hydroxide solution 15.0% v/v

Water for injection to 100%




}=-N R5 5 wherein: Ring A
nmenbered saturated ring whic
w@eodsh7aeal nitrogen, oxygen
if Ring A contains an additi
nitrogen may be optionally s
hal o, nitro, cyano,
car banoyl, nercapto, Cl.6alk
C2_6al kenyl or C2_6al kynyl ;

hydrox‘!yl,18

Is a nitrogen |inked 4-7

h optionally contains an

or sul phur atom MEGB2005/000303
onal nitrogen atom that
ubstituted by R7; 10 Rl is

am no, carboxy,

yl, Cl_6al koxy,

pis 0-4; wherein the

‘——T§a+u§s—§f—ﬁt—nay-be ttre—sam
@: Ipjestionfils - om hai o,

nitro, ¢

g T RFERY to FHH6T

Cmﬁ@ﬁ&agpronethoxy, am no, car
nercapto, azido sul phanmoyl

00 Y%Y,.w/vCcar banoyl
Cl_6al kyl —C2. 6al kpnyl .

Sod{en pladskbatyBP C1_6al kanoy! |

; - - i ci
Cltrﬁ:eatcg ocycl yl -R35-, Cl. 6al kyI%g/

1524% @Y . 6al kyl ) car bamoyl ,

HRS4—
wherein a is 0 to

PolyethyldneB@yoepaoecar bonyl, N-(Cl
03?!3 I\I-(CI@%HI kvl )?QHI phnrmyl .

| Hsdokyk) sul phamoyl  or
¥ a i i

diodf0%car bon by one or

VVmwéﬁﬂﬁéﬂgb@ioﬁal!y substitute

wherein the val ues of R2 may
Note0 R3 is halo, nitro, cyano
trifluoronethoxy, am no, car

mer digpbeve rmyaians ey bepbtaed

am no!ﬂ% Kﬁ?ﬁ{(? )Clm

o g

= 2 g TS 02,
be the sane or different;
hydroxy, trifluoronethyl,
@:?%bw%%&}gzg%%dums well known in
b3tk Q¥led by conventional means, for
al kyl ) 2am no,

o]

exa@ple3alpkanisyd coatimnof ceNplogl acgtatekphithatedg- baroy | |

NN- ( C1. 3al kyl ) 2car banoyl, C1
0O to 2,
NN- (Cl _3al kyl ) 2sul phanoyl ;

i ndependently 25 optionally

N- (Cl _3al kyl ) sul phanoyl
wherein R3 may be

_3alkyl S(O a wherein a is
or

substituted on carbon by

one or nore R13; nis 0 to 2, wherein the values of R3
may be the sanme or different; WO 2005/ 075461

PCT/ GB2005/ 000303 -120 R4 is hydrogen, Cl-6alkyl,
C2_6al kenyl, C2.6al kynyl, carbocyclyl or a

carbon-linked heterocyclyl;

wherein R4 may be

optionally substituted on carbon by one or nore R14;

and wherein if said heteroc
noi ety that nitrogen nay be

contains an -NH
substituted by

ycl yl
optionally

a group selected fromRl5; 5 R5 and R6 are

i ndependently sel ected from
cyano, hydroxy,
car banoyl, nercapto,
C2_6al kenyl , C2. 6al kynyl ,
Cl1_6al kanoyl oxy, N-(Cl. 6al ky

trifluoronethoxy,
sul phanoyl ,
Cl1. 6al koxy,

hydr ogen, halo, nitro,
am no, carboxy,
Cl - 6al kyl

d _6al kanoyl
| )am no,
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N, N- (Cl _6al kyl ) 2am no, Cl_6al kanoyl am no,
N- ( Cl. 6al kyl ) car bamoyl, N, N-(Cl _6al kyl ) 2car barmoyl ,
w@06ardyl S(O)a wherein ais 0 to 2, PCT/GB2005/000303
Cl1_6al koxycar bonyl, 10 N-(Cl . 6al kyl ) sul phamoyl , :
NN- (Cl _6al kyl ) 2sul phanoyl , n‘ﬁé 6al kyl sul phonyl am no,
C3_%cycl oal kyl -or a 4-7 me ?ed saturated
Clheter ocyclic group; wherein R5 and R6 independently
=UMSeach’ ot her may be optionally substituted on carbon
by one or nore R16; and wherein if a 4-7 nenbered
saturated heterocyclic group contains an -NH noiety
L. t hat comppynsyeifornifa ¥ optional |y substituted by a
group selected fromR1l7; 15 R7, , R10, R11 and R12
are i ndependently seIN‘scte fro ( e 6al kyl ,

Cl. 6al kanoyl , I ,

C2_6al kenyl sul rfﬁg)a sul phoﬁwq,
G _6al koxycar bonyl , bano

N- (Cl _6al kyl ) car bamoy| , NN-( Cl _6al kyla car banoyl ,
car bocycl yl, hetgto yl g¢ carboc \¢l |~R18- or
heteroc cl |-R19 rerh R, RO, RI10 1 and R12 may be
i ndependently Y Y Y)¥N optionally substituted on
carbon by a group | ected from R20; and wherein if
said 20 heterocyclyl contains an -NH noiety that
nitrogen may be optionally sgpstituted by R21; Rl4

and R20 are independently sel'ected fromhalo, nitro,
whetelno . hydroxy, amino, carboxy, carbanoyl, mercapto,

sul R{}@]@ ¥l o mﬁ&eﬁéﬂn}ﬁid 4- 7%n%k@g%}ﬁti&¥nﬁ6\%llé]¥ of{tldnally contains an

Cl. 6al koxy, enyl oxy,
adcmlomhmkgggn(:bxs@an koswyphuChtofig WhereinGT Rea A oontiits Srehdditional

R e T L

N- (R} ishalokiyikr & N b
o ﬁ(( 6a1ISk lokﬁio))g@hmh E?glto;(ya I1g@|ca1@6k§ﬂéhr))§ﬁ§4jl ﬁ&gf&{f)to Ci.¢alkyl,

06&"%& e'@fl%ﬁ%’*alkyﬂy](u 6al kyl ) sul phanoyl ,
Ca'rt{s@ %%ekéf#lh%sv‘d ugd vﬂlay@mgggngy+ #%g{rh%nyl ani no,

ocyc eter ocy carbocycly al kyl - R22 '
hetRtis @9lc¢t9dl_m1m GalokyitroR3@no, htydlrolasa,a;dﬂhqrbm%éxy, @mino, carboxy,

car RS S ER0, S iAoy Clialo T Getlensh CoatlsoLeyscalkanoyl

N- (@; 6aﬂl§,ﬂ)€ar8§)m5§26N]\B(m ﬁmﬂmmﬁamsyls@a&%cyayﬁkm lﬁe!eydcydyl R*.,
Cl(ﬁgwsgl ns an -NH noiety that nitrogen may

(2 Whereis g s tor2, Cocrligxyeaarbonyly é%tsel&ybwlﬂhamwm7
& ”é?é%%%%%ﬁ%’ﬁ%%gg?@?%ﬁ% AR Ry B be iR on
cotfandiyond o moN K2 s R -Nﬁmmmmlmma N( R32) SC2-
V%e(’rl)gwhfzﬁég%rel (Vq)u?%‘éfRz [l\’lgﬁé Qﬁ@ﬁgg@@eﬁ%eéendent ly

s el Rk Bslof i) e, BP@Bx R rifidor&abisyll trBREros
R17, R21 and £g7 ang&gryg r|1ndépend%lntrl y rse %%gd&?ln%rboxy’

carbagnogh mejqaptopsulphamexh SsalkylsCoplkeaylkGh silypylo6ylalkoxy,

Cl-3%(ﬁl- CIW g%ﬁ%f??%ﬁrngamy{&% ﬁlin(o gﬁl Syég%rgar gﬁ;TFyl

N—(@mamg&mgommwwcwmmv@tbamm emhlezaMtyISEO)E whiefn a BZ)lltlo 2,
N—(@Cﬁgg&%?ﬂfelgaaneogl orglzwb@ ag%yl )2sulp a%oy where)lln R§ mgye %xle ?nrc]lgpen)c/lently

optionally substituted on carbon by one or more R*;

n is 0 to 2, wherein the values of R® may be the same or different;
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on or nore R33; and R8, R13, R16, R26 and R33 are
i ndependently selected fromhalo, nitro, cyano,
whgasoxselr 10 trifl uoronet hoxy, trifl uoromet hyPCT/a@BR096/000303
car boxy, carbanoyl, nercapto, sul phanmoyl, nethyl,
ethyl, nethoxy, ethoxy, aceﬁiﬁ9 acet oxy, methyl am no,
et hyl am no di met hyl am no thyI am no,

N- h th tyl t hyl b I
R S S SR R W

het%‘%@)f %h@r@ﬁﬁ?'ﬁ%’l be olyﬁgﬁﬂlg%{lbslﬁhﬁém SRR or more R'; and
thio, ‘ethylthio, néthylsul phinyl,

Whenehyllf said b«ﬁpmyj'clyl naggtyins a tIVi mgiemtbmltrogen may be optionally

subﬁﬁ@uze% % %ﬁ? ny ebte?i%(ﬁﬁﬁxycar bonyl ,

et h et hyl sul pharmyl
N, I\Raaﬂﬂékﬁatb iiidllepd’iﬂﬁiilw selectdd Nodﬂi}idydg&hllmttﬁﬂﬁgd cyno, hydroxy,

nmet hyl - N- et hyl sul p or a phar euu:a
mf{}@ B enrsiapycagios b ATuH eripalooripRaOs i gt Caatkeny,
Co. d@n?ptl-saﬂgoxypc&gmﬁﬁémdc falkBﬁHy‘iB%JyaN((b) & ahdred in

ni trogen I|nked 4-7

N, M’é@t@ﬂ@ﬁz%@% Fatsféhamb’hgmw} Nc(lﬁ?mq;lkﬂ)mﬁamylc ontai ns an

A
N Al RO s O A R0 B R SRl ealBL R
N-(Tyalby)solphamoyd] NW- @bﬂkylbzﬂﬁlphhlmyl R7 caliyisulphonykining
.35 el T kol Ko L Cal il UL RO
mdeﬁ‘énﬁélﬁﬁl)’&leﬂélr o?ﬁ&may"ﬂ%@{pﬁbﬁhll?%umﬁlt@@oﬂ adepaydRBlok Yrore R'S; and

optionally 25 substituted on carbon by a group
wheigineif ¢ o megbsredaruraind hotiropxdlis srqupsantging en NHc jpejefy that

w80 Bal Py oALrallt UG B BRI T oo
R20RY sRs eR'emd barchllaﬂ;pendeytgnnlecwdi'omgl calkyl, Gal(,k]kmo,yl

1 P%a%k@ FenT Ry LT o e lomy ebopyly

carB ﬁh@ﬁ 00 XGI ééhqyl)cé?rgalﬂ&ﬁ % ]\p(d:\)%é)k}ﬂﬁ:‘zirﬂaﬁm EérB 1y1’ heterocyclyl

Su Stlt EI[ on car Ol’l

carbpcyshyl-Ry - or heterocyehd-R 'S W@P@)&; Ro rRla R %ndrﬁac @fm’ |b§ aidependently

or APR38R SRS i,

heteopdylredniains ho FNH} mo(et;) thatsnitrdgeh ney hempaoﬂaﬂ]lg rsulsstiaited Hy R*';
Al o Wher i s hal or .Cl.6al k r.a .

ohaRbeol o S8 drpabat Snel St g i, cvang; iy, amino,
carBU}%f @Aruﬁﬂ@ﬁem&@mé shtpﬁalﬁ@ﬁ c 6auc§>1 @anpéﬁw af a]fcﬁ{yml%aﬂcoxy,

( as cl ai ned lnaré%one relgﬁé)

enylory, G-salkpidenia CesalkaaC- gﬁﬂ@éuébltaalkpéy%aako 1aﬂk©7ﬁ’,

C"f%lg“?r‘ﬁ% REBL, Sol ARG gD TRAHA, P!
C1.mmneylamiﬂBZNk(Ql.@k}élcaﬁdmbylommmrsolkyl)zcaﬂhsamOyl @zsatlylS(0).
whgr:le':in62fjl Js lf)ytlo 2, &.5(aﬁélok}§caalrbko¥1lyl), Rﬁ{(ﬁ).?arﬁ?}xishlphamoyl,
N,N-(Cy.salkyl),sulphamoyl, C;_galkylsulphonylamino, carbocyclyl, heterocyclyl,
carbocyclylCy.galkyl-R*-, heterocyclylCi.alkyl-R*-, carbocyclyl-R**- or heterocyclyl-R%-;

wherein R and R** may be independently optionally substituted on carbon by one or more
R?®; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally

substituted by a group selected from R?;



10

15

20

25

30

N, N- (Cl. 6al kyl ) 2car banoyl, carbocycl yl -R34-, -NHRO or
-OR12; 10 RO and R12 are independently selected from
w@08ardanoyl or Cl1_6al kyl sul phonyl ;  wher ei n ROI/&BE005/000303
R12 may be independently optionally substituted on
carbon by a group sel ect ed from R20; R20 is hydroxy;
and R34 is -N(R29)C(O-; wHélein R29 is hydrogen; 15
pharmaceutical |y acceptabl e salt or an in vivo

h y d&l‘b RS &5, &5 REE R, RSP eoR™® a6 indepcodqndy selegted fromnOh,aNR™)-,

o ST R TR, S0 AR st R aSEE) V. .

R @Y anhmira@é M&@kh@enﬁsjtsawéd]ﬁmmfydmgaa dr. cAamgarrmLsrisi 042f
forqylah&l} s glaimed in any one of clainms 1-6

wh& efn’>R’T andR o and argindegensienilygeiestad; from Cysalleddprealspreyl,

RO R LISEE o0 i i,

N, Ne(Cauatlsybarbambgy ednayl, Bahzyk)xﬁmﬂﬁmlyk yenzgyl and pbenyjssilghonyl; wherein

R g%\er el n%ﬁézng%épeﬁﬁﬁntwla%} S b t | gc?ar aﬁl sﬂ})s(f%tg&) On péfbon by

on d?haréREeattd cal |y acceptabl e sal t or an in vivo

hydr,ol ysahl e,est er,, t her eof onmpound, of formnul a
(1)K aB}éeRgir Re ol R 2y IWEGIEIPH%W sé’? d frog hgle.nifre, cyay, pydroxy,

tr1ﬂg%ggn%ﬁ ?rlf\}ﬁg&ﬁaﬂgle% nd, @a%cﬁ?t &bl MY EHHRY &ﬂp@irr;}oyl , methyl,

refn and i ndependent | y
ethyds hethoxypythivey, egetyloaratdxy, m@tb§sltammﬂrt ylemmadmfhywmé%e

dletgb'@%}ﬁ%@’?é‘%hﬂ%’% 51% 5 0 R%%@'é}%rgm%l E%e%%rléar&@léﬁ t]\ll:‘ gfﬁytcar\anoyl
NAPcﬁlﬂfefh?I‘c@tbbmﬁﬁﬂ NyV-arasidatfaheyl Aliethyl-Methytcarbiaoyl, methylthlo
ro

DL tiesy WAy By BB o YEBOUY g
ethc;)&ggr%}ﬁg - ﬁfefﬂyﬁhfiﬁﬁﬁéjrln]\]ie lsulﬂhﬁﬁlﬁﬂohﬂNlﬁmmethylsulphamoyl

- mes i perazi n-1- acetyl pi perazi n-1-yl,
N, Mdl(emyhcl@hmmoeNyne)tg‘!lﬁ%ﬁéﬁzlsnlphamyl
{
or a(;glgagﬂa[%\%écggi %Cﬁ%?%ila%grlg §l.r 2{31!1 'f1r\1*zv|o 'h¥!1roly@able ester thereof.

4- (2- met hoxyacet yl) pi perazin-1-yl, (3-

met hoxypropanoyl) erazin-|:-yl,. .
(3 -hgerppoupd of FPéTnHE‘I @%&@&9 ‘% B il Y hereiny | |
S@Ilg %Oi)a()i mt?og%n fhiewtdy HREBBRE @Mlﬁa@dﬁ’ﬁ@%ﬂhéh dptidhally contains an
(R) - 3-net hyl -"2- hydr oxybut anoyl ) pi peraZin-1 -y gs
addmcmal ifrbged-on ylgyggmyltmn arhsyain fiRdeg Axppiains gn ¢ addifional nitrogen atom
2-di rret

|, 4-[2 10
tha’irﬂfrﬂ%etnﬁ%ya ﬁ)g%atl ]I)éut%]& ']r %@p%%%z?/n | - yI[ ,
4- [ R i sEthaxydmich x:ilﬁaﬂoph Qdityisudshoayl, G,.dalkeinylsulphonyl,

AN TG REV TR o

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'® and R* are -C(0)-;

R is selected from halo, cyano, hydroxy, Cysalkoxy, Cs.salkynyloxy,
Ci.salkanoyloxy, N,N-(C.salkyl),amino, C.alkylS(O), wherein a is 2 or heterocyclyl;
wherein R* may be optionally substituted on carbon by one or more R,

R¥ is Ci.6alkyl; and

R? is hydroxy;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
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hydr oxycycl opr opyl car bonyl ) pi perazin-1 -yl ,
4- (1- cyanocycl opr opyl car bonyl ) pi perazi n-1-yl,
W@ 2@030s6r oxy- 2- net hyl propanoyl ) pi perazi n- | -BET/GB2005/000303
4- ((R) - 2- hydr oxypr opanoyl ) pi perazin- 1 -yl,
4-((S) - 2- hydr oxypropanoyl ) pi perazin- 1 -yl,
4-((R) - 2- nethoxypropanoyl)pF Ta2|n- 1-yl, 415
((S)-2-nmet hoxypropanoyl ) pi perazi n- I, 1.
3 4 (A mpemdat tr ot i hinpb i ibrrlgi s ditor whereipR i halo
or % u a et Eﬁ*;%égllﬁ gcéﬁgg&ﬁﬁtayle %4 groagxy % }'&5) %gal%ﬂsgble %sterydlereof
hydroxybutanoyl)plpera2|n | - yI 4-((S) - 2-

4. hyd OX bu&pﬂ@ﬁ%ﬁuﬁlﬁﬁ*&%@me& n Qllny ons 5% claims 1-3 wherein pisOorlor
a pﬁéma&uﬁ@ﬁrty%@éptdbww& b 8 Wvd h;bﬂko1ysfaa)e eater thereof.

(cycl opropyl am nocar bonyl ) pyrrolidin- -yl,
(R) - 2- (N-net hyl car banoyl ) pyrrolidin-1- yI (S) 20

2-
5. 4- Eg%‘gﬁk@%ﬂ#lﬁﬁﬁ'{] ?ﬂa(')igyg %l@%l%éli%a{f ' Fl grf M%IB'IS 1 4 wherein:
pr o]p’ymsaleqxécbﬁgmagémoyy]mp@ raalzlo,rC]L6a1§cyl,, N-(Ci. 6a]kyl)carbamoy1

NJ@ %%ﬁﬁﬁﬁ Fﬁ%}é R%&Yﬂygﬁp gﬁ%pl D@%&zn n-1-yl, 4-(3-

4-[R2 a(rﬂ‘lﬁé hfdYhdePendently selected from C;.galkanoyl or Cy.salkylsulphonyl;
hydr gx gb | am no) acetyl ] pi perazin-1-yl,
wheyef R rp}aé Xlgaajgbe independently optionally substitutéd on carbon by a group

met hyl ) pr opanoyl ] pi perazi n-1-yl,
Sﬂéﬂ%g£?§k2 3,4-tetrazol - 1- yI)acetyI]plpera2|n l-yl, 25
4- [Rm@ﬂmﬂh®q4ambtrazol 5- yI)acetyI]plperaZ|n |-yl ,

(o P AR SRR sl L

or £pHagmacediidall Qbébp%leydalt Rk &ﬁfnﬂiﬂdhyﬁxcwsable ester thereof.
4-12-(pyrrolidin-1- yl)acetyl]piperazin- | -yl,
4-[ 2- (nor phol i no) acetyl ] pi perazin-1-yl, 4-[2-
(di gt ' in-1- . i D3
6. A (%rcgpkonngfpl s ag% fﬁiﬁgﬂ%& '11{;2} 3&_ﬁl3 of claims 1-5 wherein R is halo or
a phardraceuyipalypicoepydblpsaitenr am iimvibe hydrolysable ester thereof.
4-[2-(azetidin-1-yl)acetyl]piperazin-1-yl, (R-3 30
am nopyrrolidin-1-yl, (S)-3-am nopyrrolidin-1-yl,
7. (3 RAQSbnp&nﬂqﬁTfNﬂmlﬁia & e ¢rmidey hrpduﬁi&fnébf éﬂaims MS whereinn is 0 or 1 or
2S, 5R) - 4- acet yl - di net hy I era2|n- -
a p@mcwspellyzaceenmmq#wrﬁe ﬂrpwm qus aple gstee ﬁVFCOf
3- hydroxyazetidin-I-yl, 3- acetylan1noazet|d|n -yl
3-(2- hydroxyacetylan1no)azet|d|n 1-vyl
8. 3- rrAs:ptrmnmnﬂqﬁzfmlﬂa @) as glhime8 immyydne 0y alaizns 47 mdlered:, 3

aZI ’3%16? }Alllrpr fabp cy%g' 92 e%%lg 3191%aibﬁ_op[1%ally substituted on carbon by
ond &Rhord R whdei?-

hydrgxypropanogl]an1no}pyrrolidin-I-yI,

(3SR-38 eqpamsplyh hydr oxypr opanoyl ] ani no}
or %élg D é&e {h‘lfgoai\‘, eytagrlﬁ sr%t)org f}t} fnoﬁnlzo dhydrolysaFle gr tJJereof

(glycoloylan1no)pyrrol|d|n- |-yl 5 R is quoro

chlQro _or sO IS s cted from
9. hyciRgrout aidbriest ) 3 Hhisg i S e oh sRERT R

N, Nr8 hﬂﬂ?Rq'Bfé Griepaidetly: seReRt &dhi®drogen or Cralkyl; wherein R® and R®

{[(2S) - hydroxypropanoyl]an1no}, glycoloylan1no
WPI&M afgacipathgraparaRREOBHYBbstied s saybay by one or more R'

whikegy ¢l opr opyl car banoyl .

R'6 is selected from methoxy;
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10 g is 0-2; wherein the values of Ra maybe the sane
or different; R3 is 5-fluoro or 5-chloro; nisOorl;
wo2005m78bhyl , i sopropyl, isobutyl, cyclobutyl PET/GB2005/000303
cycl opropyl.nmethyl; R5 and R6 are independently
sel ected from hydrogen, % et hyl , met hoxynet hyl,
15 propyl; or a pharnaceutt 1y acceptable salt or an
in vivo hydrol ysabl e ester thereof. 11. A conpound of
or fpiwrmacgui{cally agespi@blsiselt ewkniin vivp aydrolysabie peerttbered om  2-
{4-[4-(2-hydroxyacetyl)pi perazin-1-yl]anilino}-4-(1-is
opr opyl - 2- et hyl - 1H i m dazol - 5- 20 "
10. yI )A Belﬁjmmﬂ@pﬁycrr'mmiadim as depitteaicih Iclalrhdewh&em{ 4-

ipg 2}; g‘p 2 3 ?0%%%%&%@ |%Ep%rzai|z£1|- ﬂfy]é 5‘%)8%{1 no 4-mesy1p1perazm— 1-yl, 4-

ace 519 ﬁilﬁnlqllnﬁ 5&@(3751&:{31‘{‘)1) féraz{n 1- ?'1 4- 'S?-hydroxyacety piperazin-1-yl, 4-
uoro- - |sopropy nmet hy i m dazol -5-yl) pyr
I

raaqqty?)plpyramﬂ -ib (2 Wr}ﬁkprqum-lwl (A7 -
met??%}%?(%p%g?}g@e% %311 I(? r%“o/jkoﬁy-gffnets}gb?%no Il)p eraz%nhl ?fl &%_EYdroxy-
2,2 wlirdethylbropandy))pipefazinel-ph ((Ri)-3i ety -2- Rydr{)xybutanoyl)plperazm- -yl, ((S)-

3-4@6@2—2-&)&%&% ﬁrg{ %ipg%q_n-lr-I;rld%E%ﬂln%ewgmygogcetyl)plperazm- -yl, 4-[2-

(duﬁéthﬂa@ﬁwydtmlﬁﬂlslﬁmyuplperazm- -yl 4-[2- ﬁmethoxy)ethylsulphonyl]plperazm-1-yl
(4-ace perazin-1- |leanl i no].-4-(1-isopropyl-2

4-[2- ﬂw@wﬂw)eihaﬂs%b@a@dmpgam)lpi -y elpprepylcarbonyl)piperazin-1-yl, 4-(1-

hy(% i{}{@% %gﬁlé&ﬁén??? })g%l pe }(g—%ﬂ*rqn%g%dléﬂrg@é&lrbo%yﬁb&)elj&m— -yl,

4-@l—h}’ctrhsjngl-lrl}qﬂyyrlpmpailom)ﬁpmlnd-yl 4- ((R) 2- hydroxypropanoyl)piperazin-1-yl,

4—(&-!2?1‘_?'_ 4o_§(§§rreot8%r|§ﬂp )Eﬁ):q%% - -}]l'lf %&_(éR)?ﬁ Inethox rgp%rﬁXyliﬁigérgzlixllj—?-ry? 4-

((S)- mnﬁbﬂidilypl’é;)aﬂo I)yi’pbli?ﬂzﬂl lny124-ﬂdn)nﬁrahy@oﬁ95}52@Ydiﬂﬁﬁayl)plperazm-l-yl

PCT/ GB2005/ 000303
4- (ﬁﬁ)f%rabndra@éqwﬁi%&oaszlbmperam J b4 (ispbraprmigaryzingl k-4 €R)-2-

hycgﬁgﬂ%ﬁf%@@%eﬁ%ﬁ(uf 'S’fl,'4”@(5*)@5-%&%}'5’&3&‘9[)191‘%%%-lzyl‘?‘(R)r@
ace[}&milngmfrmlidmfll-yl $DpF-ogytlainapstrioidint Hyl, ilRHZ2z ol - 5- yl ) pyr

bR sruhom v Bepdaitary ()2 OFeyspipmayDevppoliding 31, 5)-

2-(NIN- &n&h@ldmﬁmtyl)pﬁkdmnawg mt(athb@dﬁﬂlb}tonm)plpﬁam— IvylyH[2-(2-
hydr ol ysabl e_est er, t her eof process f

Pf%%b@{ﬂqxar&cstysawsr@alﬁdl B 41“6?%/@%9 3 e grain- b Loy 4-(3-
dlnféﬂﬁzlé?ﬁln&ﬁraﬁdﬁ%yl\}ﬁleéézm_q 194 gf - ARGSHNL cal |y accept abl e

or ‘an I n ol ys e eSter thereof, which
hquommlsflammg)aefvtyﬂ]mmraamwl,gcr Bulmsirenye2- unl ess ot her wi se

(hyat%xymet Hprogg’nogl plpgr%%n -}% En[l1 -1, 21 9 4ctetnzpzo f)acetyl]plperazm-l-yl
4-[2-(1,2,3,4-tetrazol-5-yl)acetyl]piperazin-1-yl, 4-(1-methyl-L-prolyl)piperazin-1-yl, 4-[2-
(mesyl)acetyl]piperazin-1-yl, 4-(2,2-difluoroacetyl)piperazin-1-yl, 4-[2-(pyrrolidin-1-
yl)acetyl]piperazin-1-yl, 4-[2-(morpholino)acetyl]piperazin-1-yl, 4-[2-
(diethylamino)acetyl]piperazin-1-yl, 4-(propionyl)piperazin-1-yl, 4-(3-
hydroxypropionyl)piperazin-1-yl, 4-[2-(azetidin-1-yl)acetyl]piperazin-1-yl, (R)-3-
aminopyrrolidin-1-yl, (S)-3-aminopyrrolidin-1-yl, (3R,5S5)-4-acetyl-3,5-dimethylpiperazin-1-
yl, (25,5R)-4-acetyl-2,5-dimethylpiperazin-1-yl, (2RS,6SR)-2,6-dimethylmorpholin-4-
yl]phenyl, 3-hydroxyazetidin-1-yl, 3-acetylaminoazetidin-1-yl, 3-(2~

hydroxyacetylamino)azetidin-1-yl, 3-mesylaminoazetidin-1-yl, 3-mesyloxyazetidin-1-y1, 3-
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Process a) reaction of a pyrimdine of formula (I1):

N~L (RBA)n N R NR6 - NR5 can wherein L is a
waele@plozaenbl e group; with an aniline of fornmulBCT/GBRY05/000303

(Rl)n H2N (R2)g 15 (Il1) or Process b) reacting a

conpound of fornmula (1V): %ga)p HHNI 2 (R2)g 20

WO 2005/ 075461 PCT/ GB2005/ 0(‘} 03 -126- with a

SRR Ly B g 20, T €, RN R
hydtbkfresaabylpsin pyasli@atied Gepmfhseal kyl ; or
hydroxypropanoyl]amino} pyrrolidin-1-yl, (35)-3-(glycoloylamino)pyrrolidin-1-yl and (3R)-
3-(glycoloylamino)pyrrolidin-1-yl;

R! is fluoro, chloro or methyl;

pisOorl;

R? is selected from hydroxy, amino, azido, methyl, N-methylcarbamoyl,
N, N-dimethylcarbamoyl, acetamido, {[(2S)-2-hydroxypropanoyl]amino}, glycoloylamino,
mesylamino, 2-hydroxyacetamido, mesyloxy or N-cyclopropylcarbamoyl.

q is 0-2; wherein the values of R*> maybe the same or different;

R} is 5-fluoro or 5-chloro;

nisOor1;

R* is ethyl, isopropyl, isobutyl, cyclobutyl or cyclopropylmethyl;

R’ and R® are independently selected from hydrogen, methyl, ethyl, methoxymethyl,
propyl;

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

11. A compound of formula (I), as depicted in claim 1, selected from:
2-{4-[4-(2-hydroxyacetyl)piperazin-1-yl]anilino}-4-(1-isopropyl-2-methyl-1 H-imidazol-5-
yb-5 -ﬂl‘loropyrimidine hydrochloride;
2-{4-[4-(2-hydroxyacetyl)piperazin-1-yl]anilino}-4-(1-isopropyl-2-methyl-1H-imidazol-5-
yD)pyrimidine;

(25)-1-[4~(4-{[5-fluoro-4-(1-isopropyl-2-methyl-1 H-imidazol-5-yl)pyrimidin-2-

yl]amino} phenyl)piperazin-1-yl]-1-oxopropan-2-ol;
2-[4-(morpholino)anilino]-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidine
2-{4-[4-(acetyl)piperazin-1-yljanilino}-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)-5-
fluoropyrimidine;

2-[4-(4-acetylpiperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-1 H-imidazol-5-yl)pyrimidine;
5-fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)-N-{4-[4-(methoxyacetyl)piperazin-1-
yllphenyl}pyrimidin-2-amine;
N-[4-(4-acetylpiperazin-1-yl)-3-fluorophenyl]-5-fluoro-4-(1-isopropyl-2-methyl-1H-

imidazol-5-yl)pyrimidin-2-amine;



5 Process c) reacting a pyrimdine of formula (VI): N
N(R)p I (RB)niN/ X R NR6 ~-- N R5 (V)

wob@seTaeiX i s a di spl aceabl e group; w th a het B€DCBLI0FI000303
of formula (M1): (R2)g 10 (VIl) or Process d) for

conpounds of formula (I); Z?gtl ng a pyrimdine of
for nrul a (VI | | ) V\D 2005/ 0754 PCT/ GB2005/ 00)0303 ;]127
> -N R5 §VI ] wth a

VLS Rz DI L yersgtont ety B soprapat:s aethyle i al-s-

1&1}&1{@ ﬁbﬁn% gigspl aceabl e group; and thereafter if
Y)necelslé]ar ll) converting a conpound of the formula (I)

(ZR)tl8- (éf{cbi-ﬂgsbroe%fﬂptsqmdpﬁﬂ-mhtbylﬁ Pi4imidazql4Syyl)pyrimidin-2-
ylJamino} phenyl)piperazin-1-yl]-1-oxopropan-2-ol;

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

12. A process for preparing a compound of formula (I), as claimed in any one of claims 1-
11, or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, which
process, wherein variable groups are, unless otherwise specified, as defined claim 1,

10 comprises of:

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

o T

=N

R4\N AN R
)=
RS
an

wherein L is a displaceable group; with an aniline of formula (I1I):

(RY,

H,N
)
A
15
(XII)

or

Process b) reacting a compound of formula (IV):

20 av)



iIi) renmoving any protecting groups; 10 iii) formng a
phar maceutically acceptable salt or in vivo

whyasorsssabl e ester. 13. A pharmaceutical conpPGI/GBRIV5/000303
whi ch conprises a conpound of forrmula (I) or a
pharmaceutically acceptable It or in vivo
hydr ol ysabl e ester thereof, “clained in any one of

clainms 1- in._association with a
W“EﬁéPﬁQS@%&%@Q¥W9Qé@éeptabIe diluent or carrier. 15 14.
A compound of the forrmula (1),x or a pharmaceutically

acceptable salt or in vivo drol ysabl e ester

thereof, as claimed in any g of clains 1-11, for use

in a nethod of treatngg t " human or ani nal body
by therapy. 20 15. Ac n%o

the formula (), or a
phar maceutical |l y acceptabl e t or in vivo
hydr ol ysabl e ester thereof, claimed in any one of
clainms 1-11, for use as B t. 16. The use of
a conpound of the formula or a pharmaceutically
acceptable salt or in vivg rol ysabl e ester
thereof, as clained in anyRne of clains 1-11, in the
manuf acture of a WO 2005/ 075461 PCT/ GB2005/ 000303

-128 nedi canent for use in Mg production of a cel

l£.inh] bid:0 ti-cell-proliferatjo effect. In
SR i b Sl by SRl g s o
5  Provesii) veddting a pémidiiet famula)(VIpr a pharmaceutical |y
acceptable salt or in 5 vivo hydrol ysabl e ester
thereof, as clainmed in %F of dRdknms 1-11, in the
manuf acture of a nedi Xe in the treatnent
of cancers, solid (R} nd | § '
fibroproliferative and\di
psoriasis, rheumatoid ar{hritis, Kapost's sarcona
haemangi ona, acute amrd chroni g nephropat hi es,
at heronm, at her oscl erosf s erial restenosis,
aut oi mune di seases, acuter and chronic inflanmation,
bone di seases and ocul dr di seases with retina
vessel proIiferation,RparticuIarIy in the treatnment of
cancers. 18. The use of a c ound of the formula (1),
or a pharmaceutically accep le salt or in vivo
whéngiir Xlisys dibpleceable gfoupelile e hete@Sydylaiff@ehul (VMY one of
clainms 1-11, in the manufacture of a nmedi canent for
. use in the treatment of cancefR)d5 19 The use
according to claim18 whexel X said cancer is
| eukaem a, breast cancer, lAn cancer, col on cancer,
rectal cancer, stomach cawrceyr, prostate cancer
bl adder cancer, cancer of the pancreas, ovarian
10 cancer, liver cancer, kidneYIDancer, skin cancer and
or cancer of the vulva. 20 20. The use of a conpound of
the formula (1), or a pharmaceutically acceptable salt
Pragessid) fordonpohydrof forsmbil (8); emting 4 pyaingidine ofi formiuki (VEH) i n
any one of clainms 1-11, in the manufacture of a
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medi canent for use in the production of a CDK
inhibitory effect. 21. A nethod for producing a cel
weywb@e7i4nhi bitory, anti-cell-proliferation, efPEUGBRIV5A00303
25 war m bl ooded ani mal, such as man, in need of such
treatment which conprises admnistering to said
animal an effective amount-®7-a conpound of formul a
(1), as clainmed in any one of clains 1-11. 22. A
met hod of treating cancers | i¥H, unours and
| eukaem as, fibroprolh{;ﬁb ivefand 30 differentiative
di sorders, psoriasis, r d arthritis, Kaposi's
sarcomm, haenmangi oma, acutg and chronic
nephropat hi es, atheroma, ,atherosclerosis, arterial
restenosi s, autoi nmune Reige R acute and chronic
i nfl anmati on, bone di sease§_and ocul ar di seases wth
retinal vessel proliferation, in a warm bl ooded
ani mal , such as nan, in rfeéd of such treatment which
WO 2005/ 075461 PCT/GBZOOSG§$8§g3 -129 conpri ses
adm nistering to said ani ef fective anount of a
witle 2 ERBpEAd R sdrRLiiR: (1) or a pharmaceutical l'y
acceptable salt or 1n vivo hydrol ysabl e ester thereof,
as claimed in any one of @%Bins 1-11. 5 23. A nethod
of treating cancer I W m bl ooded ani mal, such as

man, in need of such Nt mh?gp conpri ses
adm nistering to said aqipeh_a étive amount of a
compound of fornula (1) or aNphd&Nmaceutically
acceptable salt or in vivo hy Ol ysabl e ester t her eof ,

as clainmed in any one of clai 1-11. 10 24 A nethod
as clainmed in claim23 whergih said cancer is
| eukaem a, breast cancer, |Un cancer, colon cancer,

where Mt @la displeceable gbamach cancer, prostate cancer,
bgadgfr.fancer _cancer of the pancreas, ovarian

and thereaffer i HCGES Y ncer | ki dney cancer, skin cancer and

i) c6RER g Déontgoand ot ti@formdf. ([ intRinbder @mppuadiolthe SravulPK);

__inhibitory effect in a warm bl ooded ani mal, such as 15

11) 5@ Ving any, PEXECHAE 8198PS; t r eat nent whi ch conpri ses

7 - . . : . . : 0t of a

i) B S i 3 Bl oF B BRI
acceptable salt or in vivo hydrolysable ester

thereof, as clainmed..n any,.one of clains 1-11. 26.
13, ha REHECTUGA SOORBLP 1B RAER- GepPPomy o kg by »
pha¥haddi@cdIRT R pRabld salt 0P vo BRIrslNbIERERY thefedf, lay claimed in any one
acceptable salt or in vivo hydrol ysabl e ester thereof,

of elaims| 1o} lyistiasseriatiop vither PheFmacenliGatly-pooeptablefilyent 9 caftiphn
with a pharmaceutically-acceptable diluent or carrier
for use in the production of a cell cycle inhibitory,

14.ant A-coripbumt aflthd ferratle @), oref fheabaceuticallyacoaptbble saleor in vivo

' such as .man. .25 27. A pharmaceut.ical .
hy EElrpls Y hRaccR i Py onP SRR T o ot epeinegpstbpdof
tredtinkat dFthehunHAd BRERVEIEHy tHerageept abl e salt or in vivo
hydrol ysabl e ester thereof, as clained in any one

15. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-11, for use as a medicament.

16.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or i

vivo hydrolysable ester thereof, as claimed in any one of claims 1-11, in the manufacture of a
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19 The use according to claim 18 wherein said cancer is leukaemia, breast cancer, lung

cancer, colon cancer, rectal cancer, stomach cancer, prostate cancer, bladder cancer, cancer of

the pancreas, ovarian cancer, liver cancer, kidney cancer, skin cancer and cancer of the vulva.

20.  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 1-11, in the manufacture of a

medicament for use in the production of a CDK inhibitory effect.

21. A method for producing a cell cycle inhibitory, anti-cell-proliferation, effect in a
warm-blooded animal, such as man, in need of such treatment which comprises administering
to said animal an effective amount of a compound of formula (¥), as claimed in any one of

claims 1-11.

22. A method of treating cancers, solid tumours and leukaemias, fibroproliferative and
differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma,
acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune
diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal

vessel proliferation, in a warm-blooded animal, such as man, in need of such treatment which



10

15

20

25

30

WO 2005/075461 PCT/GB2005/000303

-129 -

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 1-11.

23. A method of treating cancer in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of formula (I) or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as

claimed in any one of claims 1-11.

24 A method as claimed in claim 23 wherein said cancer is leukaemia, breast cancer, lung
cancer, colon cancer, rectal cancer, stomach cancer, prostate cancer, bladder cancer, cancer of

the pancreas, ovarian cancer, liver cancer, kidney cancer, skin cancer and cancer of the vulva.

25. A method of producing a CDK inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I) or a pharmaceutically acceptable salt or in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-11.

26. 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 1-11, in association with a pharmaceutically-acceptable diluent or carrier for use in
the production of a cell cycle inhibitory, anti-cell-proliferation, effect in a warm-blooded

animal such as man.

27. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt or ir vivo hydrolysable ester thereof, as claimed in any one
of claims 1-11, in association with a pharmaceutically-acceptable diluent or carrier for use in
the treatment of cancers, solid tumours and leukaemias, fibroproliferative and differentiative
disorders, psoriasis, theumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular diseases with retinal vessel proliferation, in a

warm-blooded animal such as man.
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28. 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 1-11, in association with a pharmaceutically-acceptable diluent or carrier for use in

the treatment of cancer in a warm-blooded animal such as man.

29 A pharmaceutical composition as claimed in claim 28 wherein said cancer is
leukaemia, breast cancer, lung cancer, colon cancer, rectal cancer, stomach cancer, prostate
cancer, bladder cancer, cancer of the pancreas, ovarian cancer, liver cancer, kidney cancer,

skin cancer and cancer of the vulva.

30. 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 1-11, in association with a pharmaceutically-acceptable diluent or carrier for use in

the production of a CDK inhibitory effect in a warm-blooded animal such as man.



