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4-{| M DA20L-5- YL}-2-0- SULFOANI LI NO PYRIM DI NE W TH CDK | I8 ESERORR06
ACTIVITY The invention relates to pyrimdine derivatives, or
pharmaceutically acceptable sails or in vivo hydrolysab]e esters thereof,
whi ch pos¥8x&/0¢@bt - cycl e i nhibitory activity and are 5 BtRGBEiomidy usef ul
for their anti-cell-proliferation (such as anti-cancer) activity and are
therefore useful in nmethods of treatnment of the human or animal body. The

i nventi on AAESEVATEERS PRS- BUIBRBEeS Y52 b - SURRPANELIH O IR UM WEE e0Xyri m di ne
deri vativesFE¥I"PHafrelYéti i cal conpositions containing themand to their
use in the manufacture of nedicanents of use in the production of an

anti - cel | - pr @k iiReAldn @Rk { WoLiiTks, Bl GRAfkeARY D&H.th'e fis ggn. to A
famly of intracell ulnar prE:)t Irlllgﬂr(':ide led cyclin pleay 3]f;l@l!(':j;ent ral ﬁrsol e in the

cel | cycdneivoTiwdrolysabietcywesy tbcrmfdwuélgm@m tedreyele vyl lonnagtiviay andgiet |y control | ed
such { ha% fgﬁki‘; ub¥i8br RLic E&P%‘?lﬁf;bl%u&l dﬁ%‘.’.@%&?cﬂl %vﬁ?%ls cycl e.

Cycli cyclin- epen Serine reonlne ascs ) and this
associ atthemnloresusefabia nﬁalbjds bmmﬁt Etbie hurash (Cbkimal B2 TheGbkehliamaior  CDK6)

e ) R s 5

bal ance dyafpssi®instch@ainiig llmncirmtlameur\ﬁtﬁhhwmﬁfumaﬁﬁ ditifedte@iventvbl ﬁseﬂf ogr ess
t hrough the cel|l cycle. The recent convergence of oncogene and tunour

suppr es sBF Pydyraiop gkaninirceipeoliferpigelfesdya agublopded pnigal giep 2Maht o t he cel |

cycl g as a keyragiplf Qﬁraﬂﬂ]h!ﬂ} p:%{elrmcﬁl%%?ﬁﬁh ﬁlaﬁrﬂwﬂﬂ%%ﬁlh&\@ﬂ Ye1The CDKs
appear to be downstream of ancogene signal ling 20 pat hways.

Di sr egul symthesis oil doppdagion pwytcynmyhﬂphr@gmw girh Bl ipis llﬂvnlsofanm&smndel etion of
4 hi hi . | :
endogenops,,j,il Ht?ﬁ@ﬁé%cﬂgd}gggﬁq ifs B B%ﬂ@&@[ﬁ&n@g@ sg@qﬁheﬁﬁ HEGH ogeni ¢

signal | i ng pat eration ccordingly it has
been r ec@yss e this associntidnikedsetiol ruoCDdeﬁch@chKlkCBKQe@DKﬁ)amwdncuI arly
inhibito f CDK2, CDK4 d r DK6, (whi.ch o eat hase. G -S and
G s’ phacBXBlastpciuE o sfy A TG e HEigeegRs e dh sEREETRIE | i bi tor o

cel | ;pr odonfbaieasd re@flate TR adFvitg sk Ay midersmmmé hmc@ameén iiehosdidiles pr esent
i nvention is based on_the discovery that certain pyrimi di ne conpounds
sur pri si MealEr PhvaLhiercel pall progress thropgh gersll Y681 e ki nases showing selectivity

for CDK2, CDiqe aident c%%@mohmgénmam%m&egém%@m Riat i on
properties- Such properties are expected to
identibed regulation of entry into the cell cycle as a key cunlml point of mitopenesis in

tumaours. Moreover, CDKs appear (o be downsieam of a nomber of ancogene signalling

20 pathways. Disregulanon of CDK aclivily by upregulalion of cyclins andfor delelion of
cndaogenous Inhibitors appears 1o be an important axis between milogenic signalling pathways
and praliferation of wrour cells.

Accordingly it has been recognised thal an inhibitor of cell cycle kinases, particularly
inhikitors of CDK2, CDK4 andfor CDKE {which operate al the 5-phase, GL-5 and G1-5 phase

25  respeclively) should be of velue as a selective inhibiter of cell prolileration, such as growth of
mammalian cancer cells.

The present invention is based on Lhe discovery thal cerlain pyrimidine compounds
surprisingly inhibit the effects of cell cycle kinases showing selectivity for CDK2, CDK4 and
CDK®, and thus possess anli-cell-proliferation praperties. Such propenies are expected la be

10 of value in Lhe treatmenl of disease slales assoctated with aberranl cell eyeles and cel!
proliferation such as cancers (salid iwmours and leukemias), fibroproliferative and

differeniiative disorders, psoriasis, thenamateid arthntis, Kaposi's sarcoma, hagmangioma,



30 of value in the treatnment of disease states associ at eduj\?/i Sggaberrant
cell cycles and cell proliferation such as cancers (solidft w086 and

| eukem as), fbroproliferative and differenliative disorders, psoriasis,
rheumatoid arthritis, Kaposi's sarcoma. haemangi oma, 0 | SEP 2006 WD
631076436 wWRLBGE0BB8/ 00983 -2- acute and chroni ¢ nephr opettiGBsoogssher oma,
atherosclerosis, arterial restenosis,zautoi munc diseases, acute and
chronic inflanmati on, bone di seases and ocul ar di seases with retinal

vessel prolif - 0N L nal i 50N P, j a conpound
of the 1& 8‘?' i cgéh?#nA??egﬁ%%%agkﬂgmﬁné mﬁ%r%c%?&f% ?@ﬁgﬁé&éﬂaﬁh@;}{hﬁﬁg‘: fol |l ow ng
generi ¢ didehses taowie aficoehewti @inflimmbdliqnRB)ne diskhskes dndl obinlar digeagelsi wilh ri®inal- R (1)
wherein R, RZ'I R3, R4, R5 and p are as defined below, or a

phar mac &GP % ent abl e salt or an in vivo hydrol ysabl e ester thereof
10 Speci fi Ca'ﬂch’ardi%?[}rpﬂhgkﬂgeni Mviden preiRii cdimsand bxRe oo (i49, gBRvi ded a
compound of formula (1A): R2 (Ytri NS NR1 ' O~ N(IA) wherein: 15
R i ¢ 2By IJE) amd-fim)oémml!ﬂvenqE@WFW@-@W& opyl ,

2- (i sothiacol-3-yloxy)ethyl. 2-(thjadi azgiz} 3-yl oxy) et hyl ,

1, 3-di hydr oxyprop-2-yl. 1-nmethyk-I|-fydroxyr el hyl et hyl,

1, 1-di nel hyl propyl, 1-nethyl butyl,

2- nmor phol i no-1, 1-di met hyl et h i n- 3yl - [, 1-di nel hyl et hyl,

@
wherein R', R?, R?, R, R® and p are as defined below;

or & pharmaceuntically aceeptable salt or an ir vive hydralysable esler thereol

10 Specilically, accarding to the presenl invenlian there 15 previded a compound of
ormula (TA):
N
| N,_ﬁ/ \©\ li‘.z
=N e
A R
Q o
N TR
>=N
(TA)
wherein:
15 R' is 2-(pyrazolyl-1-yDethyl, 3-(isoxazol-3-ylaxy)propyl, 2-(isothiazol-3-yloxy)ethyl,

2-(thiadiazol-3-yloxy)eitryl, 1,3-dihydroxyprop-2-¥l, 1-methyl-1-hydroxymethylethyl,
1,1-dimethylpropyl, 1-methylcyclopropyl, +butyl, 2-morphaline- 1,1-dimethylethyl,
2-pyrrolidin-1-yl-[,1-dimelhylethyl, 2-methylthio-1,1-dimethylethyl, 1,3-dimethoxyprop-2-yl,
1-methoxyprop-2-yl, 1-hydroxyprop-2-yl, 1-ethoxyprop-2-yl, 1-propoxyprop-2-yl, ethoxyelhyl
20 or 2-methoxy-1,1-dimethylethy!; and
R? is hydrogen;

[
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1- met hoxyprop-2-yl, 1-hydroxyprop-2-yl, 1-ethoxyprop-2-yl,

1- propoxyprop-2-yl, ethoxyel hyl 20 or 2-nethoxy-1, I-dlnetgélethy] and R2
i s hydrogen; - ------- __2. 0 7 SEP 2006 WD 031076436 PCTE@B&EPORIEE3 - 3-
or R and R2 together form 2, 2-dinei hylaxiridin-1-yl; or a pharmaceutically
accept abl wosmittesmx an in vivo hydrol ysabl e cstcr thereatTiédmonidi ng to a
further aspect of the present inventimn there is provided a conpound of
fmmﬂaUB)HYN~N/lJ RR OD 5 (H) wherein: R is

pytid-2-yl neg, ana%%o’gem%}%zlz énémyrai.amﬂlrﬁ yl)ethyl, 2-pyrid-2-ylethyl,
2- pyridazin- 3 ylethyl,” 2-(3 Imethyltriaw™-4-yl )eIhyI 2-pyrid-3-yl cthyl,
2- ntt hoxy ewhmnawun@”:kﬂfdsm’elb h:;ll Waxwvmhygﬁﬂfqlﬁﬁb‘ﬁﬁlﬂ hereof.

2-tril]Juoro t, I I

£ 1 i ot nyl AP I o6 R e s AR e 1Bl 2 compouna o

2-(4- neuh@my$ﬂﬂhoxy)ethyl 2-(2- nethoxyphcnoxy)ethyl 2- (vi nyl oxy) e[ hyl,

2- (1 sopropoxy) et hyl and 2-(propoxy) | hyl; and R2 is hydrogen or cyan o'.

or a pharmaceutically accept abl an in vivo hydral ysabl e ester

t hereof; 15 provided shat p hox ethyl. R2 is cyano.

According to a further aspect ﬁventlon there is provided a
conpound of formula (10 K

(IB)
wherein:
R! is pyrid-2-yimethyl, 2-(2-methyl-1,2 4-15azol-5-yl Jethyl, 2-pyrid-2-ylethyl,
2-pyridazin-3-ylethyl, 2-(3,5-dimethyltriazol-4-yl)ethyl, 2-pyrid-3-ylethyl, 2-methoxyelhyl,

10 3-{5-melhylpyrazold-y))propyl, 2-nlroromethylpynd-5-yimethyl, 2-pyridazin-4-ylethyl,
1,1-gimethylprop-2-ynyl, 2-ethoxycthyl, 2-phenoxyethyl, 2-(4-methoxyphenoxy)ethyl,
2-(2-methoxyphenoxy)ethyl, 2-{vinyloxy)ethyl, 2-(isopropoxy)ethyl and 2-(propoxy)ethyl; and

R is hydrogen or cyano,
ori pharrr;écﬂulicul]y acceptable sall or 2n in vivo hydrolysable ester thereof;
15 provided Lhat when R'is 2-methoxyethyl, R? is cyano.

According Lo a further aspeel of Lhe present invenlion Lhere is provided a compound of

formula (1C);
N N
R
\l/ II:II
L] ]
N =
(IC)

20  wherein:
R'is hydrogen, heleracyclyl, C; galkyl or CyqalkoxyC salkyl; wherein R' may be

optionally substiluted on carbon by one or more hydroxy, carboxy, € gulkoxy,
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OS™"R N(IC 20 wherein: Rl is hydrogen, heterocyclyl, C4alkyl or

C . 6atkoxyC aal kyl; wherein R may be optionally SUbi]t_}tfé'ed on carbon by
one or nore hydroxy, carhoxy, G oalkoxy, - - - - - - - &f oEP 2088 it 7 SEP
2006 W~ (031176436 PCT/ GB03/ 00983 -4- Cldal koxycarbonyl, N. N-(C

| _6al kyl ) mxmoeg4el er ocycl yl, C3-scycl oal kyl and d 4arku&y@ain@al koxy, and
wherein if a hcterocyclyl contains ang-NH noiety, that nitrogen may be
opti onally substituted by G _6a]kyl or benzyl; R2 is hydrogen, halo or
cyano; m%w | o} n vivo hydrol ysabl e
ester thereo?’qja rovid H{Fﬁ ]l}rv%en REEEH:Is lf%%%@%@ﬂyﬂd, cyc | opropyl ne
thyl or @wikdxﬂllydlm'rmd whicte2n if 9 helonocycy} derdgjesan Aﬁt@nmnmghqton@zgmm her
aspect of t Lesent nt| n.there i provided a conpound of formula
(1D): H ey gl ‘T@W‘f‘ﬁk‘ ue -r‘?l.'t‘:'"l?e‘hﬁ“s%hydr ogen, C,-4alkyl, C2.4al kenyl,

C2 ai kynyl, ®1ﬁﬁmﬁdgemlﬁmlmcy;ﬁa4cycl oal kyl d . 3al kyl, a heterocyclyl or

het er ocycl yI Cl. 3a e| n nal | substituted on
car boh bSf %R WP"“H‘E)%@ aﬁ‘éﬂﬁ’ﬁg”“léf’?ﬂ?l’" "‘?\;‘%F @9?‘%’@ I%?FE'Jpropoxy,

trifl uorgmhditha wineh RF Lot pambReMy, ayc?op?cgiyrmdm;,m@fﬂemtmmmmm R?is not
cycl opr ‘%gtrret hoxy; and wherein "if said heterocyclyl contains an -NH

noi ety tMW&MCEANtrogen nay be optionally substituted by one or nore nethyl,

ethyl, acety &:%ﬂ%g?oéfdéhi:%fn&?&@épr@sranmw?ﬂﬁﬂﬁwlvpmbird ed a bsing¥dd ggen, hal o

or cyano;

(ormula (XE):
H
NM N
I T H
AN DT S
o O
[P
10 EN
(D)
wherein:

R' iz hydrogen, Cy.salkyl, Craalkenyl, Coqalkynyl, Cageycloalkyl,
CygcycloalkylC) aalkyl, a heterocyelyl or heterocyclylC) .qalkyl; wherein R! may be oplionally
15  subsiituled on carbon by onc or more methyl, ethyl, melhoxy, ethoxy, propoxy,
iriflnoromethyl, trillucromethoxy, 2,2, 2-rifluorocthoxy or cycloprepylmelboxy, and wherein
if said heterocycly! contains an -NH- moiety thal nitrogen may be oplionally substituled by
one or more methyl, ethyl, acetyl, 2,2,2-trillucroethyl or methoxyethyl;
R? is hydrogen, halo or cyano;
20 R* is Cy salkyl;
or # pharmaceutically acceplable salt or an ir vive hydrolysable esler lhercof.

According 1o 2 furlher aspect of the present invention there is previded a compound of
formula {TE}:
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or at ph armaceuti rally acceptable salt or an in vivo hydro | ysabl e ester
thereof. According to a further aspect of the present aﬂ:gm]ﬁt here is
provi ded n conmpound of fornula (IE): o r SEP 2006 WD 3' 3
PCT(GA03100983 -5- H(R2)p 1y"" / H RNNR OO R 1?E) wherein Rl is
hydr ogen. V& Bl C~4al kenyl , C24al kynyl, G . cyc] oa] RgI/GREHHOMI
C3-6c¢cycl oal kyl G _3al kyl, a heterocyct§l or heterocyclyl G . 3al kyl; wherein
R may be optionally substituted on carbon by one or nore nethyl, ethyl,
met hoxy, ei hoxy, propoxy, Influoreg -thyﬂy}trlfluoronethoxy,
2,2,2-trifluoroethoxy or cycl -:xy, and wherein if said

hei crocyclyl contains an -N ]l ni ttogen may be optionally
substituted by one or nor ac yI. 2,2,2-trifluaroci hyl or
met hoxyet hyl ; 10 Ra i s haR®o, kgﬁxorllﬂ-B at koxy; pis 1-2;
wherein the values of R2 mpy bp the sanme ar dof Ferent; R3 is hydr ogen,
hal o or cyano; R is Cp-A4BRi S is G -cal kyi orC24a]kenyI wherein R5
may be optionally substitute carbon by 15 One or nore nethoxy, ei hoxy,
propoxy. trifluoroneihyl, tgsIIHoron9|hoxy, 2,2,2-irifluoroethoxy or

cycl opropyl net hoxy; or a pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof; provideﬂE hat said conpound is not 4-(1, 2-di
met hyl i m dazol -5-yl)-2- [2-methoxy- (N-net hyl sul ph am oyl )-5-nmethyl an
| ino] pywhergini 20 dine. According to a further aspect of the present

vention thege, | o P 95 2cS AR, lom & 5Bl

5 CygeycloalkylCy salkyl, a heterocyclyl or helerocyclylCy.aalkyl; wherein R' may be opticnally

subsliluted on carbon by one ar more methyl, ethyl, methoxy, ethoxy, propoxy,
triflucromethyl, uilluoromethoxy, 2,2,2-triflucroethoxy or cyclopropylmethoxy; and wherein
il said helcrocyclyl contains an -NH- moiety that nitrogen may be oplionally substituted by
one or more methyl, ethyl, acetyl, 2,2,2-mifluorecthyl or methoxyethyl,
10 R*is hale, cyane, Cygalkyl or Cyaalkoxy;
p is 1-2; wherein the values of R’ may be Lhe same ar different;
R? is hydrogen, halo or cyane;
R is Cjanlkyl;
R is ) _galkyl or Cs galkenyl; wherein R? may be oplionally substituted on cnrbﬂn by
15 one or more methony, ethoxy, propoxy. trifluoromelhyl, trifluoromethoxy,
2,2, 2-miflvoroethoxy or cyclopropylmethoxy,
or a pharmaceutically acceplable salt or an in vive hydralysable esler thereof;
provided Lhal said compound is nat
4-{1,2-dimethylimidazal-5-y1}-2-[2-methoxy-4-(N¥-methylsulphamoyl)-5-methylanilino]pyrimi
20 dine,
According Lo a further aspect of Lhe presenl invention there is provided a compound of
formula dF):
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0 7 SEP 2006 WO 0310 7 64 36 PCT/ GB03/00983 -6- H (R2)p #3 'SR
RNao Rwereini: R is C4alkyl. C24 al kenyl, C2,4al I@E%E 2008
C3~cycl oal kyl , C34cycl oal kyl Cl1. 3al kyl, a 5 het erocycl yl or

het erocycl y! Cl _3al kyl; wherein R may be optionally substituted on carbon
by one onvomvesaaet hyl , et hyl, nethoxy, ethoxy, propoxyrcT/GBéxmoranet hyl
tri fluoromethoxy, dinoth ylamno. 2¢2,2-trifluoroethoxy, phenyl

orcycl opropyl net hoxy; and wherein if said heterocyclyl contains an -NH

noi ety that nitrogen may be optional]y su ituted by one or nore nethyl,
ethyl. acetyl, 2.2,2- trill uorgcth or.. petthoxyet hyl ; 10 Ra is hal o.
cyano, Cr-3al kyl or Ct. 3al koxy,; s O yherein the val ues of R2 may be
the sane or different; A is|lhydfoge alo or,icyano; R4 is C2 atkyi; R5
is Ct4al kyl or Cmal kenyl € R5 may“b Sd'&lonally substituted on
carbon by 15 one or nore nethoxy, ethoxy, cp’rbgoxy, u-iiluoronmethyl, tri

| | uoromet hoxy. 2,2, 2-trifipdor hoxy or cycl opropyl ntct hoxy; or a
pharmaceutically acceptabl e It or an in viva hydrol ysabl e ester thereof.
According to a further aspect Nt he present invention there is provided a
conpound of formula (1G: Hr(R2)p NI /N_1 H RfIS~R QO RANIL 7o

(IF)

wherein:
R' is Cy_alkyl, Cs_qalkenyl, Czaalkynyl, Caecycloalkyl, CygcycloalkylCy.aalkyl, 2
5 heterocycly] or heterocyclylC salkyl, wherein R! may be optionally substituled on carbon by
one or more melhyl, ethyl, methoxy, ethoxy, propoxy, lrifluoromethyl, rifluoremethozy,
dimethylamino, 2,2,2-lrifluorcethoxy, pheayl ar cyclopropylmelhoxy, and wherein if s2id
heterocyclyl contains an -NH- maiety that nilrogen may be oplionally subslituted by one or
more melhyl, cthyl, acelyl, 2,2,2-rillvorocthy] or methoxyethyl;
10 R?is halo, cyano, Cysalkyl or Csalkoxy;
p is 0-2; wherein Lhe values of R’ may be the same or different,
R? is hydrogen, halo or cyano;
R* is Gy allyl;
RS is C; galkyl or Cy galkenyl; wherein R® may be optionaily substituled on carbon by
15 one or more melthoxy, ethaxy, prepoxy, mrifluoromethyl, trilluoromethexy,
2.2, 2-rillucroethoxy or cyclopropylmethoxy;
or a pharmnaceulically acceplable salk or an in vive hydrolysable ester thereof,

According Lo a further aspect of Lthe present invenlion there is provided a compound of

formula (1GY:
H I:RZ}P
NYN
| & 4
- o S |
R S. R
a o

20
{I1G)



-t TR _mE S - - -  f1 = - = L . T - - - - T WMTISSJaEFEFPn TS g TH T SEASSS WS

0 7 SEP 2006 WO 0 310 76 43 6 YCfIC6 0310 0 98 3 -?- wherein: R is

Cl .datkyl, C24al kenyl, C24al kynyl, C3-6cycloal kyl, C3-6cydl ¢aSkBI 2005 3al kyl ,
a heterocyelyl or heterocyclyl C.3al kyl; wherein Rt may be optionally
substi tuted on carbon by one or nore nethyl, ethyl, neihoxy, el hoxy,
propoxy. twobmewexet hyl, trilluoronethoxy, 5 PCT/GEO3/00583

di et hyl at ni no. 2, 2, 2-1 df | uor oel hoxy, .phenyl orcycl opropy] ne[ box y, and
wherein if said heterocyclyl contains an -NH noiety that nitrogen nay be
optionalhyjémpstituted by one or nore nethyl, ethyl, acetyl,

2,2,2-tri Tuoroethyl or nethoxyethyl; R2 is halo, cyano, C _3al kyl

or G _3al koxy;R'ds §1.0:1ky], Grhddkeniyh Codntkynsl Gesydaalyd, Gragyckalkylia sdlade2 or

different; 10 I.s_hydr.oge hal_a.. of1 o R4 = I - &al kyl ;
or a pha&dr%rgc ﬁ{ylf%gra 3?“9“%%&’@3?‘%"&” 5‘581? &o’%xjg% ':ItpHB\‘/aI"I & f/’glﬁ%%sa e ester Y

t her eof . odapraniod inehylaspgcineiabiy, Ethoxynmepdyomilluivemehlys tifluormedebxy conpound of
formula (TA), (as | cted apove erein: 15 Rt . is 2- razol yl -1 -yl el hyl,
5 (oo astvisaiyn. S0k nBispRRog: theif chitorspr Ry Ter it € s

2-(thi adf‘l@é@&ﬁ:ﬁd Ydr0¥dR) HLRYAL moiety that nicrogen may be optionally substiluted by one or

1, 3-di hydroxyprop-2-yl . 1-nel hyl -1 - hydroxynet hyl el hyl , 1, 2-di nei hyl propyl,
1- met hy| BpeE gyl asetyl, J2daftyaresshy Pﬂﬁ“ﬁ‘h?‘ﬁv?ﬁ?h r-butyl, 2-morpholino-1,1

- di et hyl et hyps . 2210V, EdLed st - hikdodi met hyl et hyl ,  2- et hyl

| hi o- 1, 1- di rreitlhiys/ﬁigtgh{;?@' Eﬁj!la i Dynd'f:altjhoxy)gr op-2-yl. 1-methoxyprop-2-yl, 20

1- hydr oxypr opp &-0y3; whireit hoxalwsopR2myy be the prrasprxdiffarens- 2- vyl , et hoxyct hyl or
2- met hoxy- 1. lz4li hyl et hyl ; d R2 is hydrogen; or a pharmaceutically
acced abl e séﬁ‘t'sg?%rg T thﬂl'%l/‘%’]Jvr"’c‘)"gﬂjydroI ysabl e ester thereof. In another aspect
of the presenk?invediv orC.tshieyle i s provi ded a conpound of formula 25 (IB)

as depicted above) wherein K _is rid-2- hyl , .2-(2-methyl-1,2,4-tri
gz ol -5 Iy Py %Efﬁﬂﬂ:“v‘z‘z‘:ﬂ&'ﬂf ?faféﬁ:z%b% %{tlﬁ'wf? f\{! vlﬂ*ﬂﬁyﬁbg@ﬁ%‘-y%ﬁ Wﬁw , Y |
2- (3, 5- di met higlahfthé&Z%9hee forthe iBddalibn (héreBYfirb ddskt Véoipavad ofdomBl @Y RS hyl

3- (5-met hyl pyrazol 4-yl ) propyl, 2-Irifluoronethylpyrid-5-ylnmethyl,
2- pyr i dagémeiel aboegdwherem: 1 1- di met hyl propyn-2-yl or 2-ethoxyethyl; and 30 R2

I's hydrogen opt E%aRQazalyl-1-yliethy), 3-(soxazol-3-ylaxy)prapyl, 2-{thiazal-3-yloxydethyl,
2-(thiadiazol-3-ylox y)ethyl, 1,3-dihydroxyprop-2-yl, 1-methyl-1-hydroxymethylethyl,
1,2-dimethylpropyl, 1-methylcyclopropyl, 2,2-dimethylazindin-1-yl, f-butyl,
2-morpholino-1,t-dimelhylethyl, 2-pyrrolidin-1-y1-1, 1-dimethylethyl,
2-melhylihio-1, |-dimethylethy!, 1,3-dimethoxyprop-2-yl, 1-methoxyprop-2-yl,

20 i-hydroxyprop-2-yl, 1-ethoxyprop-2-¥l, 1-propoxyprap-2-yl, ethoxycthyl or
2-methoxy-1,1-dimethylethyl; and

R?is hydrogen;
or 4 pharmaceutically acceplable sall or an in vive hydrolysable esier thersof.

In another aspect of the present invention there is pravided a compound of farmula

25  (IB) (as depicled above) wherein:

R is pyrid-2-ylmethyl, 2-(2-methyl-1,2,4-triazol-5-yl)ethyl, 2-pyrid-2-ylethyl,
2.pyridazin-3-ylethyl, 2-(3,5-dimethyliriazol-4-yl)elhyl, 2-pyrid-3-ylethy!, 2-methoxyethyi,
3-{5-meihylpyrazold-yl)propyl, 2-trifluoromethylpyrid-5-yimethyl, 2-pyridazin-4-ylethyl,
1,1-dimethylpropyn-2-yl or 2-ethoxyethyl; and

30 R? is hydrogen or cyano;
or a pharmaceutically acceplable sall or an in vive hydrolysable cster thereof;

provided Lhal when R' is 2-methoxyethyl, R* is cyano.
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or a ph arrnaceutically acceptable salt or an in vivo hydr[@?ysgp@ ﬁster
thereof; provided that when R is 2-ne thoxyethyl, R2 is 06 sep
2006 WO 0310 7 64 3 6 PCT/ CBQJI 00983 -g. In anot her aspect of the present
i nvention there is provided a conpound of formula (1C) (as depicted above)
wher ei n: ko bsmréigelr ogen, C. 6al kyl or Cl. al koxyCt aal kyl pcaOB0MRES | S
hydrogen, halo or cyano; 5 or a pharppceutically acceptable salt or an in
vi vo hydrol ysabi e ester t hereof; provided that when Rt i s 2-met hoxyet hyl .

R2 IS not hyqr Ol'%ﬁ'l &n Ehlg- &%?f‘%%tlﬂ?l Lhe d.leﬁ gtﬂ. 1']]601.5 \,\IFR}I;]!'I'IL]Qere ISS

provi ded a conpound or il 4 erern

Ct aal kyIaCmM&debnv@ama}eKynyl Carcycl oal kyI CS 6cycl oal kyl G _3alkyl, a
10 hei erocycl or. het erocgycil yl Ct 3a|é< ei n R1L maybe optionally
substi t ut ed '%:'btfrdﬁt&ﬁ“ saly] T Gi-saiiord %]t‘ﬁlyi‘ et hyl, methoxy, cthoxy,

propoxy, tnl Inggﬁﬁ;ggylhﬂmturrb%gororrel hoxy, di nmethyl am no,
2,2,2-tnlluoroethoxy or cyclopropylnethoﬁg and wherein if said

het erbcy@lﬂwﬂm@mﬂ%ﬂ]h@’m@ﬁmﬁhﬁﬂk fipinge yive Redrolisapieseenhergol be optional |y
substi t 26t cgetyl, 2.2,2-1nfluoroethyl or
mei hoxygﬁcrﬁ‘gﬁmh'ﬂ%& halﬁ c)w.1 ; R %t"ggﬂgdﬁ% or O’ _3a| koxy; p is 0-2;
wherein the \Imhlu:e‘wraﬁfpmfﬂawﬁamlum@nlmn’aﬂr@ﬁPdfr\'ﬁ(hdlﬂéﬂmpﬂumff@nwydrogen,

hal o or al kyl; Rs is Ct-6al kyl or C2.6al kenyl; wherein RS
may be J@ %gﬁgﬂwyﬂ§§ﬁé$“$ﬁF@d on carbon by 20 one or more methoxy, ethoxy,
prolooxy, ln |H'E@ijﬁ&yhﬂz4aﬂtdhy]ﬁ Crlangn#! Oaxycloaid), z:;ac;ﬂnmﬂ(lymﬁw Jhoxy or

cycl oprop t hox utL acce sal t, or n vivo
hydr Y@ﬁ“%%EFHEﬂéﬂ P%? ‘%@t@%# ﬁ@“F@FﬁF“Qﬁ?&# i ncl udes
both st f@}te%'ﬂhmmﬁet#ﬁaétﬁﬁ%m@ ﬂh&lykﬁbpuxgrlﬁﬁﬁ)&nﬁﬂhﬂr efMabRReMSxy,0 | ndi vi dual
al kyl groups such ds "propyl” "are ecifrc for the sl.raighi as chain

'\'/er si on @nr:l}nylafnmu M.Zaﬁﬂmr@elhm@w qpyqp}rlnw@gmmnﬂwhumm ltﬂlﬂlCh]]\W}ﬂydahd
T ude PR - EBEB e cREARY oo R SRR A FRR BomBE ot G WY dua
al kyl grmhgpsac&:ybﬁ.zaanﬂpmrpgmjrl oarmelhegedivli c for the straight chained version
onl y and r ef %zen_r(l:a% cyanul el i |yfiéjraéum%r}(.:hed chai n al kyl groups such as
p is 0-2; wherein the values of R* may be Lhe same or different;
R* is hydrogen, halo or cyana;
R is Cpgalkyl;
R® is Cygalkyl or Cz.qatkenyl; wherein R* may be optionally substituted on carbon by
20  one or more methoxy, ethoxy, propexy, trilluoromethyl, tiflaoromethoxy,
2,2, 2-influcroethoxy or cyclopropylmethony;
or a pharmaceutically acceplable salt or an in vive hydrolysable ester thereol.
In this specification the lerm “alkyl" includes both straight and branched chain alkyl
groups but relerences Lo individual alkyl groups such as “propyl” are specific for Lhe straighl
25  chain version only. For example, “Cyalkyl",“Crgalkyl”, “Cisalkyl” and “C,_salkyl" include
ethyl, propyl and isopropyl. Examples of “Cy galkyl” include +-bulyl, isobulyl and sec-buiyl.
However, references Lo individual alkyl groups such as *propyl® are specific for the siraight
chained version only and references ta individual branched chain alkyl groups such as
‘isppropyl’ are specific for Lhe branched chain version only. A similar convention applies to
30 ather radicals, for example “Ci scycloalkylCyjalky]l” includes eyclopropylmethyl,
1-cyclobutylethy] and 2-cycTopenrtylethyl. The 1erm “halo" refers te fluoro, chloro, bromo and

indo.
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“isopropyl' are specific for the branched chain version only. A simlar
convention applies to 30 other radicals, for exanple 07 SEP %MP

' ~C3j cycl oal kyl & _3al kyl " i ncl udes cycl opropyl methyl, 1-cycl obutylethy]
and 2-cyciopentyleihyl. The tern "halo" refers to Fluoro, chloro, brono and
i odo. 0 7wEHRM2QB86 WO 0 310 76 53 6 PCl YCB0310083 -9- mMhwcBuXIpIsaonal

substi luents am chosen from "one or.smore' groups iL is to be understood
that this definition includes all substitu en is being chosen from one of

the Spec'f'edﬁhﬁé’wﬁﬁal%béhhﬁné'd%bieﬂﬁﬁhﬁuh@bﬂﬁnﬁ'h?%g[ﬁ il 5@ wo or nore of
the specified grou heterocyclyl” is a satura artlally sat ur at ed
fﬁﬂﬁ@@?ﬁwll@

or unsatindasiegd n ingludes ol silestitugris PpiBe ﬂh%ﬁfaﬁf%ﬁ“%?f ihgpedified | east
one at On%rblzps%pﬁl? ?E\J& {ugm; %B%Bﬂﬁéh froitt R M m | ﬁlﬁg%;%&ﬁ&d phlgh may, unless

ot herw s peci e carbon or nitrogen and~a ring sul phur atom
may be opti oma1'Hc;cmxtIgli“semlsalmtEd;u}mlitllhem@mjcd 'lfemsa)um@kamqubeshanmg sui tabl e

| f the t "het | h dyl .
byr any 1 <opiaAing 5 Moe g 1fied 3y St one i TR femioasPyREh ek
t hi aZ(r)]| :j‘dhl]?yhﬂjlrlﬁ]h’ﬂﬂ(g“@h?h lh[ﬂﬁll' Eﬂwbltﬁl‘bhrﬂyﬂ mlniig?.:hll amdirﬂmﬁr%ﬁy'phurlﬂ}m g
tetra rof ur . m 0 n zln r dazi an
i soxazgl ey b %{ﬂ'?%&wwéz %CFP’é"iE%E 'T’X’/?"i{s 1%&\["@%5 FB‘ﬁ%:WF“S of ﬁ‘cé‘ﬂ'g't her
aspect theiehﬁydlfl\'%@drd?ﬁhnhﬁbl' pn lﬁ:?iliyl phRRyE ﬁ.jaﬁr]mlp%m% &u&ﬂﬁbr}ephm gnyl :

mor phol i no, piperi dinyl or t et r anydr of U al koxy" and

"CL. aal klbmylmlﬂcwlu@@zmtlh@w:dm ﬁluszlymah-dmermwkwl lﬂBbé[ﬂ’EPEéﬂlfbf .
15
1 bty SRR il B ST ORGSRy S SIAE AR SR

di met hyl &memyclyldlsemmhbfmmnﬂ lamduthﬂldketblelfww iayAngion, seiehhydlheisrogclyl” is
SC24aI ken allyl and 1-propenyl _ Exanpl es

nd n
of ")éll H@?‘ - S gzi'?qﬁ‘}'ﬁa{“yiog{cg% rc%é"r“é]nd 2-propynyl. Exanpl es of
"Cy. rcycl oal Iﬁﬁhmpmmlﬁﬂm:qpyhd 'G:.Mﬁ:!kmmr;cludamediumﬂenmyje argipdoy@yel ohexyl .
Exanpl es_of "hel croc y)él C1- 3al ke{ﬁj" iﬂcl ud )XI‘I d mab ;/I ,
3- o phof sk b i koTony e emabonce ol cispkirasians
Ct ~qf Koxpfedxyvahddil. ExahBleLo YB3 ppanhdTGxinR dltidthylardingt hoxypr opyl and
2- et hoxyet hyl". Exanpl es of "Ct - bal koxyCl4al koxy" are 2-mnethoxyet hnxy,

et hoxy medipbxigming zad Felbylshylsaiie. &ﬁﬁnwesqfh”éw&enﬂxy"d ‘Kagtlkqnybeg vinyl,
Excarmp o, Hi SR 4o B, Gk o | Plog RO S 1<
suf fici eBtdmpldsagiC;. ncfmdlk}ﬂ&tremlmﬂﬂwl aﬁlf&mwdﬂa'dchmirbwd%ttlﬁhwk h, for
br om . EXTHIBAT cr s icaeARA" oot Prish B RSB IARRREI R or 2Ci G, 1
m 2- pynmld—i—}rlelhyl Examples of “CsalkoxyCisalkyl” are 2-melhaxycthyl, ethoxymelhyl,
2-ethoxypropyl and 2-ethoxyethyl. Examples of “Cy salkoxyC) salkaxy™ are 2-methoxyethoxy,
ethoxymethaxy, 2-ethoxypropoxy and 2-clhoxyelhoxy.
A suitable pharmacentically acceplable sall of a compound of the invention s, for
example, an acld-addition salt of a componnd of the invention which is sufficiently basic, for
25 cxample, an acid-addilion sall with, for example, an inorganic or organic acid, for example
hydrochlaric, hydrobramic, sulphuric, phesphoric, trifluoroacelic, citric or maleic acid. In
acldition a sullable pharmaceutically acceplable salt of a compound of the invention which is
sufhciently acidic is an alkali metzl salt, for example a sodium or potassium szll, an atkaline
earth melal salt, for example a calcium or magnesium salt, an ammonium sall or a salt with an
0 organic base which affords a physiologically-acceplable calion, for example a sall with
methylamine, dimethylamine, timethylamine, piperidine, morpheline or

ris-{2-hydroxyethyl)amine.



addition a suitable pharmaceutically acceptable salt of ?DSE? ﬂﬁ of the
I nvention which is sufficiently acidic is an al kali netap Br

exanpl e asodi um or potassiumsalt, an alkaline earth netal salt, for
exanpl e a cal cium or nmagnesium salt, an ammonium salt or a salt mﬁth an 30
or gani ¢ bageohesah aff ords a physi ol ogi cal | y- accept abl ePCEHEBBWIEEOr exanpl e
a salt wwth ne[hylam ne, dinethylamype, tri nethyl am ne, piperidinc,
nmorph oline or tris-(2-hydrox yethyl)am ne. 0 7 SEP 1006 WD 03A) 76436

PCT/ GB03/ 0 g%rﬁnswﬂh%ﬂlyﬂﬁle‘éﬁte}/bf\/ﬂc{:nhﬁgﬁiﬂlﬂ %%ﬁil@@ﬂ?éun@imlﬁg &%H%%Fld of the
Formula (1) containinhg Carboxy or hydroxy group is, for exanple

phar mlac dut(;ima lgropp i fro pramtple agbrencankicadll 2Pasrwbld eyes shich is hydralysedip Hﬁn or I

ani mal bo C ?Hlﬁ armaccu lie

all y gr(': af)'tué I“glgjslé't% Sﬁ}ﬁdoeré‘(@g o@yacﬁnug Icgtlmq(éﬂ% F oxy%%i"ﬁyappest ers for
exanPIel X th Itﬂﬁﬂiﬁfﬁ?amcrazsters mx%gﬂshwﬂFmsfgmgtﬁggfgﬁﬁgngyc

pi val oy - .

P ¥ 2ot CiblRanagtergpBBy Sessi e pRpios Rl B g SIR: ny 1

é ?reglhsrgiﬂBQS %{l"%&ol en- hﬁiym%ﬂﬁfﬁ?}&@fgﬁﬁﬁmé ?_Cyilihgx Flcg}?cl})ng:\myﬂhyl | hyl esters h
for exanpfeiorolseiBy Wb‘%?#;’ﬁ @RW“&H‘Bﬁn’ag‘%’ﬁémx%/%ﬂ?ﬁtﬂ’ éﬂ"? ﬁ‘? car boxy g
group inchgoeR Welﬁ% &ﬂéhﬁuﬂd&&%ﬁl@'l%lh&@ca‘ﬁﬁbdymxy&wﬂahﬂ/ﬂﬁ)ol:-eysam e ester

of a conpound of the formula (1) containing a hydroxy group includes
i nor gani @mﬂ%m@d@ﬁfﬁ@%%@ﬁ%@%@ﬂ%ﬁ \MelgDacyl oxyal kyl ethers and

rel ated CO”%WA%FWE&S Afe e S@;ﬁn pgundt.:lmaf@ma'p;.e b ga;.mhyéh@f&a‘xyyt he ester

br eakdown to ‘gl ve ar ent oXy group a- ac aIkyI
et hers i gtehpldaumaimganmhm@ycraﬁqzhn@hﬂe cmmnﬂmpmpmnyilm;&mm;my

selection of inp a hydrol ysabl e ste r r s 15 for hydro
“nel ude %%H%%m%'l%eﬂﬁzaw“%ﬁéﬁwaﬂ FS%&'%&%&?‘? pakdayn E?eﬁ%&')?yandxy
phenyl acgih hy d 18y RSOAC BE RSkl of 0GRy ng)\éﬂc}rﬁélkéﬁ inBRAHD RREHOmERES! St -

di al kyl car barm and N (dial kyl am noel hyl)-N-al kyl carbanoyi (to give
car bamal a&yim :éprﬂsmwiww@bwl ﬁaﬂeplm& at barypdydolpsablEssionfrBnegroups

substi t ugnt, dr&g't gﬁﬂng%ﬂme,ﬂe 1, ﬁ%ﬁ lraﬂﬂ elibgmmen%&ﬁaqu 'phf.r;.gﬁgemf rom a

ri ng nitrogen mvi a - position of the
benzoyl nlkmgrcﬁﬁmﬁbﬂu@glwdbyjundbsnmmﬂm diaik:mﬂrlmn(ﬂ[}')anday have chiral eenlres

and/or g C.iS ntre E-.a opers). .and.it is to be
under st o&f’%h‘ﬁ lﬁﬁ(/\)e‘ﬁlﬁl%?ﬁhag}%? 18568 azrﬂafeﬂs a'alﬁr[‘lgﬁﬁdgﬂéﬁ .m"lj

di asl er ce.irm@ﬁ:ra@l @iﬁngmtlﬁdtlmehl ﬁﬁﬁﬁr&uﬁlhﬂﬂu@mﬁﬁmﬁ:ﬁm pipdradict iotkgd
activity, The_ invention relate an é%gg all | aut.one %bc Forms of th

conpound§oB fRAIETHIPE viag e H S3cPaé-iPRHPDT RIghs P Gpgy | n
partigul ar t hgyrklob&ithds SAHE foriula (1) R HEEI Airgl defi@ds andfor geometric isomeric

centres (E- and Z- isomers), and il Is o be undersiood Lhat the invention encompasses all such
cplical, diasicreoisomers and geometric isomers thal possess CDK inhibitary activity.

The invenlian relales to any and all laulomeric [orms of Lhe compounds ol the formula
(D) thal possess CDK inhibitory activily. In particular the skilled reader will appreciale thal

25 when R* is hydrogen, the imidazole ring s drawn in formuln (I} may tantomerisc.

It is also 10 be understood that certain compounds of the formula {I) can exist
solvaled as well as unselvated forms such as, lor example, hydraled forms. 11 iz 1o be
undessiped that the invention encompasses all such solvaled forms which passess CDK
inhibitory achivity.

30 Suitable values of R, R% R®, R", R® and p are as follows. Such values may be used
where appropriate with any of Lhe definilions, claims or embodiments defined hereinbelore or

hereinalter.
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25 when R4 is hydrogen, the imdazolc ring as drawn in fornula (1) may
tautonerisc_ It is also to be understood th at certain Co:ﬂpﬂﬁ,ﬁﬁ @Iﬁ the
formula (1) can exist in solvated as well as unsol vated g

exanple, hydrated forns. 11 is to be understood that the invention
enconpass®P eNi7edkch sol vated forns which possess CDK FTEREGBIMOBYEY activity
30 Suitable values of RL. R2. R3, R-1®5 and p are as follows. Such val ues
may be used where appropriate with any of the definitions, clains or
enbodi NeEPd:Solphindsek thewdd (IORf ore or  hereinafter ---------------- -- 07
SEP 2006 WO 03/,076436 PCT/ G303/ 00903 -11- For compounds of fornula (1C).
Rt is hydrogédh '?)'i‘!ﬁ'i“%%‘l"k%b@'@‘%iﬁﬂk} R is nethyl. ncthoxyel hyl or

et hoxyel hyl . [Riig hgmﬁygglqgﬁ@,h yet§fihy! . propyl, 2-nethoxyethyl, ~
2- et hoxyet hyl, 2-propoxyet’hy 2- |sopropoxycth 34r-butoxy)propy|

3-ct hoxyprop)ﬂ isgirgzem amethl, rﬂh‘.‘ﬂ pwwelr SimetiRE YY), el ﬂwslﬂlhfbﬁﬂrqpyxﬁdwbt i tuted

o ST RihSeAl TR o GRAIRGH ol Bty BN GRG0

2- et hox yajtiooaAly. supsyitaumd dndiarbph by mqrhmﬂmhmlmmy qriped elmgly, and wherein if

said pytrolidin er,i di nyl tain I et that nitrogen

may be offf H%B’%P'%?/"@uﬂgﬁ’f‘%ﬂg’f’gﬂ% ?C?lx.@‘ﬁw 31&@@“5'{"&/7? PrpEhxyl . R 1 is

hydr ogenzfﬁumtﬂw Qrdlidinyl, ﬁﬁﬁ-‘iﬂdhnﬂ arlﬁpd}mwatahwluhman SRR @Rotdiegtlay| |
?cycl ropy met hoxy) et hyl (t. bu

2- propoxye oxy) pr opyl ,
3-[2-(2- @Pm\{%s%ﬂ%@r XWMWHMSW?WHW h lﬂ%@b&ﬁ?ﬂwl-
car bexy ng®hjl¥%k benz§t; Pul oxycar bonyl nel hyI

2- hydroxyerhyl 2- (N-tnel hyl pyrrolidin- )el h

N-ct hyl pyr r ol R'ds hydpoggn, rﬁﬂvﬁwlmmﬁkﬂﬁbﬂ &BH'DFW gtzﬁwmwifﬁﬂ?)ﬂ)h ol i noethyl,

3 mor ph gl i | perdin-1-ylethyl,
- di et hé/)lr‘I Er'\g)re?(r)e K {Eﬁypgﬁﬁ"ﬁdoﬁ&ﬁ% éﬂﬁm lﬂr yrget hox ycarbonyl ncthyl. R2
|s hydr0@-@1%[thhMbMDx&kthmymb@e[ﬁ-nmthdammy)pmp?l)Cﬁhmﬁwhd of formula

(1 %t gg)s( %V% %r“"iﬂﬁ}f‘ Jp?@k;l S hyﬂc}i’l[n%g{en z_ﬁglwlyl et hyl, propyl,

15 N cmylp}.rrruhdln Z-ylmn:lh:-,rl 2-pyrrolidin-1-ylethyl, 2-morpholinoetbyl, 3-merphelinopropyl,

N-benzylpiperidin-4-y, 2-piperdin-1-yleihyl, 2-dimethylaminoethyl, 2-diethylaminoethyl or
methoxycarbatylmethyl.

R%is hydrogen or halo.

R? is hydrogen or bromo.

20 A compound of formula (JC) (as depicted above) wherzin:

R’ is hydrogen:, methy), ethyl, propyl, 2-methoxycthyl, 2-cthox yelhyl, 2-propoxyethyl,
2-isopropoxyelhyl, 3-{r-boloxy)propyl, 3-ethoxypropyl and piparidinyl; wherein R' may be
optionally substinuled on carbon by one or mere hydroxy, carboxy, methoxy,
methoxycarbonyl, r-butoxycarbonyl, dimelhylamino, dicthylamine, cyclepropyl,

25  2-elhoxyelhoxy, pymolidinyl, morpholino or pipenidiny); and wherein if said pyrralidinyl or
piperidinyl contains an -NH- moiely, that nilrogen may be opticnally substituted by melhyl,
ethyl or benzyl; and

R%is hydrogen ar halo;
or a pharmaceulically acceplable salt or an in vive hydrolysable ester thereof,

0 provided thal when R} is 2-methoxyethyl or cyclaprapylmethyl R? is not hydrogen.

A compaund of formula (IC) (as depicted chove) whercin:

R' is hydropen, 2-methoxyethyl, methyl, 2-ethox yethyl, 2-isopropoxyethyl,
2-propoxyethyl, 2-{cyclopropylmethoxy)ethyl, 3-(f-butoxy)propyl,
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2-i sopropoxyel hyl, 3-(r-bul oxy)propyl, 3-ethoxypropyl and eridinyl;
wherein RlL may be opti onally substituted on carbon by d%g gEPdﬂﬂ&

hydr oxy, carboxy, nethoxy. methoxycarbonyl, r-butoxycarbonyl.

di met hyl am no, di ci hyl am no. cycl opropyl, 25 2- el hoxyet hoxy, pyrrolidinyl,
nmor phol i navesipeger i di nyl ; and wherein if said pyrroli dieyGER00spi peri di nyl
contains an -NH noiety, that nitrogga.may be op Lion ally subslituted by
methyl. ethyl or benzyl; and R2 is hydrogen or halo; or a pharmaceutically

accept aby gy gzaér#ﬁe? m@i} emhxwp\@ hﬁQﬁﬂeﬁﬁﬁ?&lﬁxﬁﬂ%%ﬁ%@ﬂhh BO provided that

when Rl is oxy e or C i S not drogen. A
conpounck- bﬂﬂﬂ?@-’ﬁhﬂm’hﬂf@hmﬂ }qﬂwmhﬂlc @'ﬂm&%lw)mlwdﬂbﬁﬁilﬁhym i s hydrogen,

2. (oyol onebmpyrefi iy e 2 A0 pen st L SRRIBRREIGL oSt 8RS o6 s

PC: Tl Cﬂwmﬁdm-dlﬂ 2-gipk@in( Rylethiyb 2ydahdimlahioodioply - diebplpininoethyl or

3- (2-1 net hox p car boxynei hyl , r-but oxycarbonyl net hyl ,
2- hyd? oxVE@ﬁ’{y Yy'ﬁ@ﬁ@t%\ql pyrralidin-2-ylethyl. N
ei hyl pyrroli dlznsﬂydjdgeﬁhrubmo,z pyrrolidi n- 1 -ylethyl, 2-norpholinoethyl,

3- nor phol i nopropyl , . N-benzyl pi peridi n-4-yl d| 1-yl et hyl,
2- di rrelh%aaﬁ?i“‘?'i"(‘f‘é?‘ﬁwuﬁ?cﬁ‘?m"ﬁé “%EFHFHB’@PP@/P’Y%?%“ %Eﬁ%&f?car honyl nel hyl ; and
Ra is hyghedenharwieh &g 2- ﬂEth@x;@ﬂ?fﬁﬁﬁﬁbﬁHy&@F&rM acceptable salt or an in

viva hydrol ysabl e ester thereof provi déd that when R is 2-nethoxyet hyl
R is nof_lfg_mmglém_ﬂﬁmﬁ_'t@hounds of fornmula (ID)_to Rl is G-o0alkyl,

C3. rgycl oal kydi nqial 1y
subs'?iyt ut ed )(;41 lggf%gﬁﬁw&ﬁlémwﬂﬁﬁééﬁﬁwl 5939 ﬁ%%%gg ag%?ﬁg‘ii%g%et hyl or
tetr ahyds@luntemaxytmmplnge Réthpsy. Ci daI kyl, C3fi cycl oal kyl

or hel erocycl y|/G 3al kyl - ,wherein R1 e 0 IIy substituted on
carbon by on qﬁEPg%ﬁbzfﬁ@w§F@Pﬂ35%E¥yam F F@ cyclopropyl

2- met hoxyet hyli' is Qrﬁmynmﬂiyhmhlkﬂmrhaﬂ&baﬁ;ﬁatr.qﬁmm- Renortindt! mydy be nﬁiannaﬂ;y hydr ogen__
R3 is ethyl or isopropyl. IS ethxyﬂr royyl or isopropyl.

substiluted on carbon by one nr more mclh the
15 R'is cyclopropyl, 2-methoxyethyl, 2-elhoxyethyl or etrahydrofur-2-yimethyl.
R%is hydrogen.

R is ethyl ar isopropyl.
R? is ethyl, propyl or isopropyl.
4 compound of formula (D) {as depicted above) wherein:
20 R’ is Cyualkyl, Cy.geycloalkyl or hererocyelylC) salkyl; wherein R' may be optionally
substiuted an carbon by one or more mcthoxy or elhoxy;
R is hydrogen; and
R’ is elhyl, propyl or isopropyl;
or & pharmaceutically acceptable salt or an i vive hydrolysable ester thereol.
25 A compound of formula (ID) (as depicied above) wherein:
R’ is cyclopropyl, 2-methoxyethyl, 2-ethox yethy! or tetrahydrofur-2-yimethyl;
R* is hydrogen; and
R? is ethyl, propyl or isopropyl;
or a pharmaccutically acceptable sall or an in vive hydrolysable esler thereaf.

10  For compounds of formula {TE).

R is hydrogen or C,_calkyl: wherein R' may be eptionally substituled on carben by

one methoxy,
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A conpound of Fornula (I1D) (as depicted above) wherein 26 Rl is G -0al kyl,

C3. bcycl oal kyl or heterocyclyl G 3al kyl; wherein R nmay b j |y
substituted on carbon by one or nore nel hoxy or ethoxy; Rg?;gqﬁ?gwggen; and
R3 is ethyl, propyl or isopropyl; or a pharmaceutically acceptable salt at
an in vivavngdrelysabl e ester thereof. 25 A conpound ofCT/GRIEI (1 D) (as
depi cted above) wherein: R is eycl op3apyl. 2-nmet hoxyet hyl, 2-ethoxyei hyl or
i ctrahydrofur-2-ylnethyl; R2 is hydrogen; and R3 is ethyl. propyl or

i sopropyl ; Org'gs RiRéd¥ReEUeGRkIhyRiccept abl e salt or an in viva hydrol ysable
ester thereof., 30 For conpounds of formula (WEA. R is hydrogen or C

al kyl ; whereifi IRMel%ay be optionally substituted on carbon by one nel hoxy.
- 07 SEP ZOQ?iy\Q“gp_SlO 764 36 PCT/ @GB03100993 -13- R is hydrogen or

2-nmet hoxyei hyl. R2 1s halo- R2 is fluoro. pis 1. 5 R3is hydrogen. R4 is
met hyl A conpoedd of fornula (1C) (as depicted above) wherein R is
hydrggen or Cfg;.sa‘!g:%é'HMerei n R may be optionally substituted on carbon by
one t hoxy; d M hal o, pis L. R3is hydrogen; and R is nethyl; or a
phar maceut i cat!liymamgiept abl e sall or an in vivo hydrol ysabl e ester thereoF.

15 A compound, of aound ot formdis (e f3 dSRRed bove ity “Wherel n.
R'is hydrogen or Cyalkyl; wherein R’ may be optionally subsiiluted on carbon by
one melhoxy,
1] Rlis halo;
pisl;
R’ is hydrogen; and
R' is methyl;
ar a phamaceutically acceplable sall or an in vivo hydrolysable ester thereof.
15 A compound of formula (IE) {as depicted above) wherein;
R’ is hydrogen or 2-methoxyethyl;
R%is fluaro;
pis l;
R*is hydrogen: and
20 R*® is methyl;

or a pharmaceutically acceplable solt or an in vivo hydrolysable cster thereof.

For compounds of formula (1),
R' 15 C\ealkyl; wherein R' may be optionally subslituted on carbon by one or more
methoxy, nfluoromelhyl or dimethylamino.
25 R' is methyl, 3-dimethylaminopropyl, 3-methoxypropyl, 3.3.3-riflucropropy! or butyl.
R' is Cyalkyl or heterocyelylC) salkyl; wherein R' may be oplionally substituled on
carbon by one or more methoxy, ethoxy, trifluorometbyl, dimethylamino or pheny),
R'is methyl, 3-dimethylaminopropyl, 3-methox ypropyl, 3,3,3-iniflucropropyl, bulyl,
benzyl, tetrahydrofur-2-ylmethyl, 3-ethoxypropyl or 3-morpholinepropyl.
30 pis .
R is hydrogen.
R? is hydrogen or halo.
R? is hydsogen or bromo.
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R is hydrogen or2-nethoxyethyl; R2is iluoro; pis 1; R3jp i g@$en and
20 R4 is nmethyl; or a pharmaceutically acceptable salt or an In

hydr ol ysabl e ester thereof. For conpounds of Forrmula (1F] _ R is G .alkyl;
wherein R maybe optionally subs |Ituted on carbon by one or nore nethoxy,
trifl uoromeaddoreiss di nethylamino_ 25 R is nmethyl, 3-di nethgkmmbsopropyl ,

3- et hoxypropyl, 3.33-trifluoropropylyqor butyl. R is Cp4aikyl
orheterocyclyl C1-3 al kyl; wherein R my be optionally substituted on
carbon by on%qungﬁﬂ [nethoxy, et hoxy, tri tluoronmethyl, dinmethyl am no

or phenyl, R @i 3-di et hyl am nopr opyi, 3-nethoxypropyl,

3,3,3-trifl ud\tjdpmcqhyil butyl, benzyl, tetrahydrofur-2-ylnethyl,

3- et hoxypr opy| 3- hol i e} S R3 is hydrogen. R3 is
hydr ogen or ba"r‘é" P%gvé'% ﬁgﬁwﬂ%wﬁ%ﬁ )é“q‘fmglzp 2006 WD 031076436
PCT/ GB03/ 00938 is e LdtkyRord r&lehﬁ;g@pmmhhkyf&.rﬁeﬁ;.mt ﬂﬂw be eI eEHRGueH chor mul a
(I'F) (as depicted above) wherein: R is C4alkyl or_hel eroc%clyl C _3al kyl;

wher e} n RIGHDY oBe oGPPI SieaIoRy. chosberiiuprepetiyl. dimeibglaming o5 phegy nor e
nct hoxy, el hﬁﬁ}( trifluoronethyl, dinethylam no or phenyl; is 0; -- R3is
hydr ogen or 0 R4 is |sopropyl and R5 is nmethyl; 10 or a
phar maceut i cdilla/hﬂimppahﬂhé sail or an in vivo hydrol ysabl e ester thereof.
A conpound OfR“fé)nrsg%lJﬁM(%u 1 (as depicted above) wherein: R is nethyl,
3-di nmet hyl am™nhopr met hoxypropyl, 3,3,3-trifuoropropyl, butyl,

R’ is methyl;

10 or a pharmaceuotically acceplable sall or an in vive hydrolysable ester thereal.
A compound of Termula (1F) (as depicted above} wherein:
R' is methyl, 3-dimethylaminopropyl, 3-methoxyprapyl, 3,3,3-lrifluoroprapyl, butyl,
benzyl, letrahydrofur-2-ylmethyl, 3-ethoxypropyl or 3-morphelinopropyl.
pis;
15 R is hydrogen or bromo;
R* is isopropyl; and
Ris methyl;
or a pharmacentically accepilable sall or an in vive hydrolysable esier thereol
For compounds of formula (1G}.
20 R' is Cjsalkyl or Cs seycloalkyl; wherein R' may be optionally substituled on carbon

by one or more methoxy or cthoxy.
R' is 2-methaxyaihyl, 2-ethox yethyl or cyclopropyl-
pisQ.
R’is hydrogen.
25 R? is n-propyl or isoburyl.
A compound of formula {1G) {(as depicted above) wherein:
R'is Cjuatkyl or Cygeycloalikyl; wherein R! may be optionally substituled on carbon
by one or more methoxy or ethoxy;
pis;
g R is hydrogen; and
R* is n-propyl or isobulyl;

or o pharmaceutically accepiable salt or an fr vive hydrolysable ester thereof
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benzyl, |etrahydrofur-2-ylmethyl, 3-ethoxypnpyl or 3-norpholinopropyl. pis
0; 15 R3 is hydrogen or brono; Rd is isopropyl; and R5 is nethy); or a
pharmaceutically acceptable salt or an in vivo hydral ysabl e ester thereof

For conmpounds of formula (1G. 20 R is G -4al kyl or Clé6cycl oal kyl; wherein

Rl may bevwopbéamesas |y substituted on carbon by one or nprEcReflEty oOr
el hoxy_ Rl is 2-nel hoxyel hyl, 2-el haxget hyl or eye] opropyl_ pisO. R3is
hydrogen. 25 R4 is n-propyl orisobutyl. A conpound of formula (1G (as

depi cted abo@)jsE\_’ﬂﬁ“ﬁ}i‘?éﬂ.glﬁlz_étﬁﬂﬁlﬂﬂllex{,d'ﬂ_{mﬂ' 6cycl oal kyl; wherein R may
be optionally substituted on carbon by one or nore nethoxy or el hoxy; pis
0; 30 R3 is lydPogen; and R4 is n-propyl orisobutyl; or a pharmaceutically
acceptable s ’tisl?)r qu?jarﬁd\’i vo hydroi ysabl e ester thereof WO 03/076436

PCT/ GB03/ 009 B fé 1's 2-met hoxyet hyl, 2-ethoxyelLhyl or cycl opropyl;

pi sO; R3 is IB'dsogepyl eiwbb&4l;i s n-propyl or isobutyl; 5 or a

phar maccuLi cal l y ac tabl e salt or.an in. vivo hydrq | abl e ester

t her edf . “ﬁw%mﬁggﬁwa% Sabﬁéa'] 'ﬁf@'ﬁ{l?%rﬂ!ﬁ%éfr%féﬁﬁfﬁﬁcorrpounds of the

i nvention ar €namihé?Achectadf e RveriaH) phrEsul&compplirak BRGE tivk@idh labe A9 689t abl e
salt or an in vivo hydrolysahle ester thereof. A particular aspect of the
i nvent i off heEramplesinp ehtrmateatiendly perepiRble s o dyvivt W?ﬁﬁ?“am‘f’%ﬂ?ﬂ% a

phar maceut i C%&k%iéﬂﬁ%@ﬁé@&ﬁhﬁﬁb&ﬁ&h%ﬁﬁa@%i&%lﬁ@! tolUEcompainidi ¢&mala doubt
any aspect of the invention described herein that refers to a conpound of

formul a {1} §v sghgunacentispldssaceeplablecshgwmed of fornula (1A), (1S), (10, (1D,
(16 (1] For the avoidance of doubt, any aspect of the invention described herein that refers lo a

compounid of formula (I} also relaies 1o a compound of formula (TA), (IE), (IC), (ID), (IE),
(IF) or (IG).
Anarther aspect al the present invention provides a process [or preparing a compound
ol formula (I) or & pharmaceutically acceplable salt or an £ vive hydrolysable csler thereot
15  which process (wherein R', R:L RV R R and p are, unless otherwise specified, as defined in
farmula (I), or wherein if any of R', R?, R®, R*, R® and p are not delined in formula {F} R', R?,
R R?, and for R’ arc hydragen and for p is 0) comprizes of:
Process a) reaclion of a pyrimidine of formula (II):
Y

=N

L

R

Ry
o
Ri
20 (1)

wherein L is a displaccable graup; with ean aniline of formula (I}

R3),

2
D‘:‘m: :
\
H|-|

(111}
or

25 Process b) macling a compaund of lormula (IV):
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(I'F) or (1G_ Another aspect of the present invention prowf Fa@ cess
for preparing a compound of fornula (1) or a pharmaceutica ﬁ g@@t abl e

salt or an in vivo hydrol ysabl e ester thereof 15 which process (Werein R,
R R R4, R5 and p are, unless otherw se specified, as defined in formila
(1), or wwapewiicadé any of Rt, R2, R, R4, RS and p are moO/GEsfwwad in
formula (1) R, R2, R3, R4, and for.{g2 are hydrogen and for p is 0)
conprises of: Process a) reaction of a pyrimdine of fornula (I1): NyL ~N
R R ~N ~ R5 20 (11) wherellq L|s a splaceable group; with an
aniline of fornula (I11): 11MM or 25 Process b)
reacting a conpound of formula I\/) SEP 2006 V\D 031076436

PCr/ Cuoa/ ouw)as -16- I-1NY N ( ~Rer A (1'V) with a conpound of
formula (V)_ R

(I¥)

with a compound of formula (V):

wherein T is O or 8; R* may be the same or dilferent and is C; galkyl;

FProcess ©) for compounds of fermula (I) where R'is aminc or a Broup R’ -NH;-; reacling a

pyrimidine of formula (V1)
N N ®2),
N}r
N
i 3s<
ol
4 o 0O
=
R 5
wherein X is a displaceable group; with an amine of formula (VI1):
R*-NH,
(VID}

wherein R is hydrogen or R';

15 Process d) reacling a pyrimidine of formmula (VIII)

-.:I __IE



I NCRT RRANN R55 (V) wherein Tis Oor S; R may be the sane or di
fferenl and is Craal kyl; Process c¢) For conpounds of fornula (I) where R
is anino or a group R -NHz-; reacting a pyrim dine of DffolSl 2006\V1 ): NYN
(Rz)n 11 -NI / ~x R45~ 00 RN~- N RS zo (VI) wherein Xis a
di spl aceamt®@oxprong; with an amne of fornmula (VII): A pddRBo3(0v4sd) wherein
R is hydrogen orR; 15 Process d) rggcting a pyrimdine of Fornmula (VIII)
0 7 SEP 2006 WO 0 310 76 43 6 PCTI GB031009B3 17- N'f NH~ RAN > N R5

(viin) N%I/ NH,
P
Ry Xy
—N
R_‘Ii
(VIID)
with a compound of formula (IX):
Y ®7),
\©\ .le
D{,SQ&D
3 (IX}

where Y is a displaceable group;

Process e) for compounds of formula (IF); oxidising a compound of formula (X}

N, N R
T
x|

R S

(X)
10 and thereafter il necessary:
i) converning a compound of the lormula (I) inle another compound of the formula (I);
ii) remaving any prolecling groups;
iii} forming a pharmaceutically acceplable salt or in vive hydrolysable csler.
L is a displaceable group, svitable values for L are for cxample, a halogeno or
15  sulphanyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphanyloxy gronp.
X is a displacesble proup, suilable values for X are for example, a fluore or chloro
group. Preferably X is fluorn.

Y is a displaceable proup, suitable values for Y arc for example, a halegeno or

= e w —_ il pp— Aol DT nlailiialel m—aamn el - LI T A 1 - = LR
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with a conmpound of formula (IX): Y (R2)p -R 0~ 5 (Ix) wherel is a
di spl aceabl e group; Process e) for conpounds of formul | B jdising a
B 4 SeRliE-

conmpound of formula (X)- H(R2)p 1+1-1-N R1 . JNSR . R (X
o and thereafter if necessary: i) convening a conpound of the fornula (1)
I nt o anot e 0x¥TRPIeund of the fornmula (1); i) renovi ngPERGERNIGBaCt i ng
groups; iii) formng a pharmaceuti calidgy acceptable salt or in viva

hydrol ysabl e ester. Lis a displaceable group, suitable values for L are for

exanpl e, sLﬁ?H&ﬂMQﬂ?ﬁ@uﬁ?Fm edainpitth BI3AHRY o8 ¥r ﬂﬂﬁ?&ﬁm&lﬁﬂ{aslﬁﬁlﬂﬁpﬂoﬁy o)l oro, brono,

r net hanesul phonyl 0xy or tol uene-4-sul phonyl oxy group X' is a displaceable
group, sHiefesdleYveedes for X are for exanple, a fluoro orchloro group.

Preferably X §.s.: . ' - I, abl e values for Y are
for exanpie, %‘a}éﬂglt d*%@n“é‘%fr“ﬁ‘ﬂ&‘s%'ﬁ% %&E@‘%%é’%\%ggﬁ fﬂgﬁm 43 6 PCT/ GB03/ 00983
| g sul pRemydsexy @Faumjdifesnf foxaup (18} mdanidines, ofifardwolagl ) may be reacted

trifluoronehhanesulphonyloxy group. Preferably Y is iodo_ Specific
react P on"%BAi ti ons for the above reactions are as follows. Process a)

Pyri m di ngsin@ipreés@icabl Bsulthtlg soddt RnEdanp®sa o onk @hdkLAk ace{dnk lof ad@yohbEsucact ed
as ethanol or butanol or an aromatic hydrocarbon such as loluene or N¥-methyl pyrrolidine,
optionally in the presence of a suilable acid for exomple an inorganic acid such as
h}rdmchl{:-ric acid or sulphuric acid, or an organic acid such as acelic acid or fommic acid (or a

I suitable Lewis acid) and at a temperature in Lhe range of 0°C to rellux, prelerably rellux; or
11} under standard Buchwald canditions (for example see J. Am, Chem Soc., 118, 7215 1. Am.
Chem. Soc., 119, 8451; J. Org. Chem., 62, 1308 and £066) far example in the presence of
palladium acelale, in a suilable solvent [or example an aromatic solvenl soch as waluenc,
benzene or xylene, with & suilable baze [or example an inorganme base such as caesium

15  carbonate or an organic base such as polassiom-~-bulozide, in the presence of a suitable ligand
such as 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl and al a temperatore in the range of 25 to
80°C.

Pyrimidines of Lhe [ormula (IL) where L is chloro may be prepared according lo

Scheme 1:
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5 together: i) in the presence of a suitable solvent for exanple a ketone
such as acetone or an al cohol such as ethanol or butanoll BrSEnEBﬂﬁomatlc
hydr ocar bon such as toluene or Nenethyl pyrrolidine. optionally in the
presence of a suitable acid for exanple an inorganic acid such as

hydr ochl ow@ vaEs436 or sul phuric acid, or an organi c aci dPELERIMEMacetic acid
or formc acid (or a 10 suitable Lewg@-acid) and at a tenperature in the
range of OC to rellux, preferably rellux; or ii) under standard Buchwal d
conditions (for exanpl gsee J. Am Chem_  Soc-, 118.7215-1 J. Am Chem
Sac., 119, 8451; J. Og Chem, 62, 1568 and 6066) for exanple in the
presence of pall adiumMcetate. in a i tabl e sol venl..f xanpl e an
aromati c sol vent suchfjas ¥ol uene, hehzene or xyl efje, With a suil abl e base
for exanple an inor i C..lpase sudﬂi;l\hs cdsi um 15 bamate or an organic
base such as potas& um¥t- bul oxi-des—mtfe—preserfce o a suitable |igand
such as 2, 2'-bi s(di gheny!l phosphims)M4, niBudi napht hy] &nd at a tenperature in
the range of 25 toR XPyrini dippes of the for Rty ) where Lis chloro
maybe prepared accordi to Schene 1. Q 7 SEP 200 03/ 076436

PCTI GE43100983 - 19 rft =NH2 T HZN-NI12 Y N 4 . Nn-BuH a R
\ 1000C RAN\ N ~--R’ R5¢fHvV) RS (VII1) NaNO2 HCR? (aq) § OH sCd 2, A1l
-1l (H N RAN (llay

NaNQ,
HCl (2q)

SQCI,, A ] %|/

an - N

d
NN
-~
R’
Scheme |
Anilines of Fformula (IIT) arc commercially available compounds, or they are known in
the literature, or they are prepared by slandar! processcs known in Lhe art.

5  Process b} Compounds of formula (IV} and compounds of formuia (V) are reacled
together in a suitable solvent such as N-methylpyrrolidinone or butanol al a temperalure in Lhe
range of 100-200°C, preferably in the range of 150-170°C. The reaction is preferably
conducted in the presence of a suilable base such as, for example, sodium hydride, sodium
melhoxide or polassium carbonate.

10 Campounds of foomula (¥) may be prepared according to Scheme 2:
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R3 Schene 1 Anilines of formula (I11) are conmmercially avgi | abl e conmpounds,
or they are known in the literature, or they are prepare ]bﬁEﬁﬁﬂ[lﬂard
processes known in the art 5 Process b) Conpounds of formula (1V) and
conmpounds of fornmuia (V) are reacted together in a suitable solvent such
as N net hyo ypyre4ad | di none or butanol al a tenperature i¥HERIIANPEMge of

100- 200C, preFerably in the range of.2850-170C. The reaction is preferably
conducted in the presence of a suitable base such as, for exanple, sodium
hydri de, sodi umget poxi de or potassiurn carbonat 1L@1Conpounds of
Formula (V) may be epar ed @%Eﬁbgl to Schene 2: 0O SEP 2006 WO 0 310 76
43 6 PCTI GE103M©83 20 H ’ Br, THE aN} RIN A -20C A5 N (Va) RhN
(Vh) M1 difoxgri~, DVFDMA_ ~ (V) RIN (Ye) RF spife 2 Conpounds of
formula (1V) and ()i/%%ﬂare COTHTET Ci ally available co nds, or they are
known in the lite 2)0r they are prepared by stiandargnpr ocesses known
inthe art. 5 Pr&ess r) Conmpounds of Fornula (VI )Rand am nes of formula
(VIl) may be reacted together in the presence of an ihl;lle t solvent such as
N-met hyl pyrrolidinone or pyridine, in the presence ¢f &' base for exanple
an inorgani c base such as caesi um carbonate or in theg d@e@sence of an
organi ¢ base such as excess (VIl) and at a tenperatugetin the range of 25
to 80C_ Conpounds of Formula (VI) (wherein X is chloro) nay be prepared
according to 10 Schene 3: Q

DMEFDMA, &
- 4
v) = R
F_N (Vo)
RS
Scheme 2

Compounds of [ormula {1V) and {Va} are commercially available compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.

5  Processe) Compounds of formula (V1) and amines of lormula {¥II) may be reacted
1opether in the presence of an inert solvenl such as N-methylpyrrolidimone or pyridine, in the
presence of a base [or example an inorganic base such as caesium carbonate or in (fie presence
of an organic base such as excess (VII) and at a temperature in the range of 25 10 BOPC.

Compounds of formula (VI} (wherein X is chloro) may be prepared according Lo

(R,
\© SOCI,, CISOH

oC

I Scheme 3.

{¥D

(VIa)

Scheme 3
Compounds of formula (VIa) may be prepared according to Process a, Process b or
Process d bul wherein compounds (III), {IV} and (IX) are not substiluled by R®'S0,-.
15 Processd)  Compounds of formula (¥111) and amines of formula (IX) may be reacted

together under standard Buchwald condilions as described in Process a
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NY1811 {Rr}a N SOCI2, CISGBH R {VI) A N Doe (Via) N R5p ?cg %ﬂﬁﬁ
Conmpounds of fornula (Vla) nmay be prepared according to ProcesSs Process
b or Process d but wherein conmpounds (I11), (1V) and (1 X) are nolL
substituted by R S02-. 15 Process d) Conpounds of Formula (VI 11) and

am nes of wprradds (1 X) nmay be reacted together under stEaneRwdIsBuUChwal d
conditions as descri bed in Process.e3-0 7 SEP 2006 WD 0310 7 6 O 3 6

PCT/ GB03/ 00993 21- The synthesis of conpounds of fornula (VIII) is
described i n 1ReR@iResls of crRBARILYE Sortilal (TN Qedehibed iRkEnmRIEr Ci al |y
avai |l abl e conpounds, or they are known in the literature, or they are
prepared by Stcameands obfusmule B0 axaromrnarsialyrvailable campaesls o thegpteul a (V1) ar e
conmmer ci i3 QHQQ%I h e literature,

or they %‘r‘:}lqe;"¥l |5l?}e‘%ar‘gﬁh g%g “'p“rgé‘ tétsag%g ﬁ(c)%%@ﬁm% le"lgﬂnierr ocess e)
Conmpounds of ﬁmmnmfdnr@Nﬁ Warbeom#rdlaﬁﬁdmdﬂﬂkemn@amamdhwwnon| dati on
condltlo | e usi er0|deadtr|fluoroacet|c acid at
a teni)erﬁ?ulrﬂéa?"rﬁ' ﬂ%ﬁ%ﬁ@rﬁpﬁeﬁgfK‘%ﬁﬁ:‘e%rﬂ%mﬁiertmg;nne"rh(?r Titani um i sopropoxl!de
and cunen@cé}yd)*@@ﬁﬁmwmrﬁmutathmyaeatmi&ﬁ;unatrs&nﬂﬁﬁpﬂplairuiﬂaﬁm t he range
of UCtore flux, pre ferably at or r mte ature. 10 Conpounds of
For mul a {ORFiiREY f%éxﬂwaba?wr&gaaﬁ'g%ﬂﬁ é%f? 'H% 2l B Al O o

prepar at hhe Qfméiheﬁﬁmlhedmﬁf of tRAThh Foprlopoxiditnd WHAER) gosidt phang of
formula (IF) is a sulphide. In one aspect of the invention, there is

pr ovi dedacatifs; dgdewpdranrepp e smngnof &Cd@mﬂ@&ndﬂfmblrﬂwm#raﬂw}mmrﬂ@ﬁcl s a
process sel e ss d). 15
T adht her acpoeh® B RGETE) Py ol bRRERR e pHcORTER B BlovcTob i

pr epari ngtparﬂmmﬁuﬂdnm‘uniﬂ of fatruda (TFFutwhisein thssniptacesSorjula (IF) isfal | be
appreci at hat certain of the various ri ng substituenis in the conpounds
of the 5\? I nvention may be introduced by standard aromatic

substitution %ﬁ&ﬁsip@ﬂ of @E invention, there is provided a process for preparing a compound of

farmula (1) which is a procass selected from Process a), Process b), Process ¢ or Process d).
15 Inn anather aspect of the invention, there is provided & process for prepating a
compound of formula (IF} which is Process e).

It will be appreciated that cenain of the vardous ring substiluenis in the compounds of
the present invention may be introduced by slandard aromatic subsiifulion resctions or
generated by convenlional funclienal group modificalions either prior 1o or immediately

20  following the processes menlioned above, and as such are included in the process aspecl of the
invenlion. Such reactions and modifications include, for example, inlroduction of a
substiluent by means of an aromatic subslitution reaclion. reduction of substituents, alkylation
of substiluenls and exidalion of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromalic substitution

25 reactions include Lhe introduclion of 2 nitro group using concentraled mitric acid, the
introduclion of an acyl group using, for example, an acyl balide and Lewis acid (such as
aluminium tichlaride) under Friedel Crafis conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as a2luminium trichleride} under Fricdel Cralts
conditions; and the imtroduction of 2 halogeno grovp. Particular examples of medificalions

30  include the reduetion of a nitro group o an amino group by for example, catalylic
hydrogenation with a nickel catalyst or treatment wilh iron in the presence of hydrochloric

acid with heating; oxidation of alkylthio 1o alky!sulphiny! or alkylsulphonyl.

[
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generated by conventional functional group nodifications either pri or to
or imediately 20 followi ng the processes menti oned abofe} GEpdyggg such are
i ncluded in the process aspect of the invention- Such reactions and

nodi fications include, for exanple, introduction of a substituent by neans
of an ar orvé@ PEI?eHSti tution reaction. reduction of subsPET/GBINMGIal ky| ati on
of substituents and oxidation of subs2ti tuents. The reagents and reaction
conditions for such procedures are well known in the chem cal art

Particul ar exesl @& RiapRCARBA that IHWHRE bit 1Hé i8MioRDmEMARMEA Rid&n ikslylde t he
I ntroduction of a nitro group using concentrated nitric acid, the

i nt r oduckyceyayidessiabls &g Profesumy sensiliyeg BTopRyY in diechppeunds The anslanees WhERE and Lew s
aci d (su@em@l&n @héb@islmwah&hmwﬁd Qb RERbd ﬁr&} prﬁgﬁ%aﬁaﬁ;n SnePddid i ons; the

i ntroduction of an al Kyl group using an alsky Lew s acid (such
as al uni shiilgchin the @l Goriventinal proleniinRigtstps MaEY befussd ingoeridincowith standdrd he

I nt roduct | . - j . hf i lons 70
i ncl uge {)Hﬂg%@faﬂ@fj IL}%.&}.B%?A@?%{ ?; r o"'g}f)rgti%%iqu‘(? rgl{r? S%S%LIS?'B'&E&E;}HP %'}lﬁge;r anpl e,
cat al yt i and Svyig 169V MHiusGMreatiims mclndciretpsaathads waiinag tarboaga hyhdyii klly | ron i n

th of hydrochloric. acid with heating: oxidation of alkylthio t
al Ky sul BHRGIP PRy R arisRin e selfgeoramo Stou i oreas, - ¢

PCT/ GB03/ 00988 suitaBR prdréctivib, blougaz @n bfﬁinﬁlﬁﬁﬁlﬁﬂhﬂinﬂ%rﬁﬂﬁ@é. forRxANE, af byl he
reactions mentioned herein ji may be necessary/desirable to protect any

sensi | i vEoYhSUFFE2TRle ol dlkeepBRMRIYCh Hfeclyl 3 afk@sahipiyt ouR FSERERIBA | s
necesgar M_cﬂﬁxﬂ%bﬁﬂ@%x?&%o@%!‘cﬁ-ﬁﬁhtﬁxﬁﬁﬁaﬁm $robiflanREAhaRLLRBb G EesipWN T O
those skilléed in“the art. nvent i onal Protectlng groups nmay Dbe used in
accor dantee example bengriefpcarbenyhoaen iod spdugr for f1agie tentoh The deprongtioy een,

Ot o R I SRS el K oSO Thu

desi rglbl grotym Thog feekample, ag][aqd;grdup sﬂgbrmamﬁl’kﬁrllngl Treﬁmk?m@nmmhonad her ei nl. A
o S e S S B T B S S SR, o o e
al koxy C amabdrdideyRr e pl EMBATI & s@diunk BydrBtib Al aialeyin acpldisupsas bonyl or |
r - but oxycar bonyl groulo, an aryl met hox%/car bonyl |group, for exanple

benzy! ox by Farbasy! ERURPEY/Pe 15matHH; fof sramplea b reatmen 7o 2 suiable &gishr ot ect i on

condi t i ORSyhREhbHE sABRER o HRASBRIH BT BHRSIJAGER ISAhd 3 vary with the choice
of protecti'ng group. Thus, For exanple, an acyl group such as an al kanoyl

or al koxyotmetenydarhpnyl grouprsueinas achepayloxgeaseasyhargupeay erovedds lor exaxivpl e, by
ox. anpt <1 kiendtR Vea B Qi B cRLE oL pRALITERERE Sl
20 acid ler example boron rms{uifluomoacetate). A suileble aliemative prolecting group for a
primary amino group is, for example, a phthaloyl group which may be removed by weaiment
with an alkylamine, for example dimelhylaminopropylamine, or with hydrazine,
A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acelyl, an aroyl group, for example benzoyl, or an
25  arylmethyl group, for example benzyl. The deprotection conditions for the above prolecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such a5 an alkanayl or an aroyl group may be removed, (or example, by hydrolysis with
a suilable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide,
Allematively an arylmelhy] group such as a benzyl proup may be removed, for example, by
30 hydrogenalion over a calalyst such as palladium-on-carbon.
A suilable prolecting group for a carbaxy proup is, for example, an eslerifying group,
for example a methy] or an cthyl group which may be removed, for example, by hydralysis

wilh a base such as sodium hydroxide, or for example a r-buryl group which may be removed,
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as a r-butoxycarbonyl group may be renoved, for exanple, by treatnent with
a suitable acid as hydrochloric, sulphuric or phosphoric #c EEft 2005 FI
uoroacetic acid and an aryl met hoxycarbonyl group such as a

benzyl oxycar bonyl group may be renoved, for ex anmple, by hydrogenation
over a cabdlepgFsideich as pal | adi um on-carbon, or by treaP¢REBINKWBH a Lew s
20 acid forexanple boron tris(triflua@deacetato). A suitable alternative
protecting group for a prinmary amno group is, for exanple, a phthal oyl
group WhibEdkahmhe, BEtrdBiEN §6th Q) adin Taf dRMble aniotdanie Rcidlskdhl 8 A MLmat«aik: exanpl e

di met hyl am nopr opyl am ne, or w th hydrazine. A suitable protecting group
for a hwwowpﬂgw@ﬁwlq ighenzyl group aiphatay bg repgmed. fPRIAMPE oY MYERRSERIfiEn an

al kanoyl ,_,g{@gl&]ys&pm S pRfabiy _ﬂn_%&cﬁnyl group, for exanple benzoyl, or an 25
aryl mstchy group. for exanple benzyl. The deprotection conditions for the
above pr ot ectlihagrolegHog groupsi iy hegerpessd et dny copmegicnistige tnhbe gmgicgaunig

pr ot ecti g, MR el ofefnSRMhEcneAfafgy| ~group such as an alkanoyl or
an anyl group nay be rem)vea, or exanple, by hydrolysis with a suitable
base such as sanlapdddetdinbeiiaihe byopomxdciizfingdin tlexaesphlententdn possesses sodi um

hydr oxi de,. ternatively an aryl pethyl qgroup .such as benzyl aroup may be
v ed. s aieiRien A et and i o Buph & be B ad pofRE Hom i

pal | adi UNBR inHiEidPPitG vy Slihé adthduid. The®iprd}@rigs BMpbd MkestedC RE BOWIpIGr OUp S,

for ex anple, an esteriFyin ro up, for exanple a nethyl or an ethyl

gr oup \A/rﬂsﬁlﬁl%woﬁfé“%%\?@d‘,‘%f‘gpﬂg le, by hydrolysis with a base such as
sodi hydr oxj i Mae=lY| noved. 0 7
220 00 0 S Suetilhe PRI BBudre '*“E%*“?‘é‘?“@i‘ﬁ“ﬁf bya?j? eat nent with
an aci d, wiitostrugtursd pinge,am pameph adtieiva pessessaddiy campeunids ¢ tholopaviefb enay&ei d, or

f | b whi ch . b f | b
h)c/)(r:lr g)g(;gn %Bﬁmwgk%?l&%g%ggﬁ{wgésc% lﬁlgﬁn%g'slﬁf)éal%ﬁn‘gydsl% glﬁdﬂr 18;1?' ca')r'ggl't(r;{']rif1 %Fr?eaxsﬁfot ecti ng

groups n@ycdded rEwOMERLARo.any conveni ent stage in the synthesis using 5
conventional techniques well known in the chemcal arlL As%ﬁg at ed

her ei nbef or e TYREAIdGRIBIEE o aRrpayats Slihe M HPRwhe lesisd 8 4hg SHP H8¥sesses

anti 1§e'&&Mu@hmﬁtﬁ&ifmtz%%imgg&yﬁymm 1aRt. i - cancer activity which is
e

believed to arise from i nhi bitory acrivi ty of the conmpound. These

properties neAccpidingds 8 furthar aspest olthe inypion 1hesg i groviied p pmarbel set out in
Ve or rikptposifh ShiR B8 AIFLIBSHRALE S P RRAL 1) 8, 0 Lhe compounds of
the fornu vary th structural change, 1 n general activity possessed
by conpophadsaceitichtheadcepahid sli(ot Jr wivyhydelysatdeentea theagofdis define@herciobefemt r at i ons
or dos esiﬁiagsngl{'}[? unru?irglg g p]‘%a?r%aAﬂl\éluEigH“%-gul\éEngbltc Iﬂﬁu cin pu r\{:iaHe? assay
20 The composilion may be in a ferm snitable for orzl administration, [or example as a
tahlet or capsule, for parcnieral injection (including intravenous, subculaneous, intramuscular,
inlravascular or infusion) as a stcrile solution, suspension or emulsicn, for topical
administration as an ointment or cream or for rectal adminisiration as a suppository-
In general the above composilicns may be prepared in 4 convenlional manner using
2% convenlional excipienis.
The compound of formula (I) will normally be adminisiered (o a warnn-blooded
anirnal al a unit dose within the range 5-5000) mg per square meter body area of the animal,
i.e. approximalcly 0.1-100 mgfkg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a wablel or capsule wil usnally contain, for example 3-250 mg of
30 active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However

the daily dose will necessarily be varied depending upon the hosi Ircated, the particular route
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described in WD 02104429. Typical ICSO val ues for conpounds of the

I nvention when tested in the SRS assay 15 described in \@({%ﬁ)?ﬁﬁ are in
the range [ MMto 1nM According to a further aspect of t on there
is provided a pharmaceutical conposition which conprises a pyrimdi ne
derivati ve¥Q@®OHAS f ormul a (1), or a pharmaceutical ly aREEGREIMEIsal[ or in
vivo hydrol ysabl e ester thereof, as -ddf-i ned herei nbefore in-association

wi th a pharnmaceutically-acceptable diluent or carrier 20 The conposition

may be i of AlmindEisH iahd ik eeveily dfitalillfdnbdtiGivnat] Actordisly @xaphhemas a tab
| et or capsule, for parenteral injection (including._intravenous,

subcut an&¢age Mihesiriiaed by the prgiftonerdha Ip MFaligg 2any g "‘b’ﬁ)’“%g‘ a sterile

sol ution, suspedsifiy Q?urﬁ.msﬁéc@ BF 1hE RresdnPibvérion REHTE Plosidedh béthpoand an
ointment or cramor for rectal admnistration as a suppository In general

t he abov@ﬁcfmlﬁsﬂ)i prorEhareazeially aspeptable S2h opinedmhasrolvsitlg esres ol psj ng 25
t |
conventi gl é‘r&hl?éf&@?ér u%_zbﬁ %dém@nq? @%eﬁl%rr tRd @bk br Mihhl b3 %Eﬂqéﬁi? Snge

admnlstere oavvarmb at a unit dose wthi
5-5000 ngy perwsquarfemlmh:erthebodlpmmdeaarmi:d irhibe poefoneinyentiongir aappr oxi mat el y

0.1-100 and thi or mal I. rOVI ut i tive dose-
A unit dg@a %’51"%3 ﬁﬁﬁﬁugjghq%sﬂﬂaanﬁf%T g"pssth? Estlerﬁﬁeoﬁsua ya%ocﬁ[ a ﬁ] f or
exanpl e ihhﬁiﬁﬂrsmuqfcll@mlmmidnexgénngrnelﬁltmhpe@relﬁmahlw afisecaird i;hcﬁlo:mc in the

range of 150 ng/ kg. i's enp - However the daily dose wll essarily
be variell H@ﬁ'é’rﬂﬂ?ﬂﬁalﬂﬁrp%ﬁ“fﬁw&m&?““iﬂ”@%é‘&‘h“?ﬁée%m‘y?‘tqﬂlaa?ﬁ’ﬁpﬁ%?de‘ﬂ%ﬂ0 7 SEP

2006 (WO Gkl fn RO 1 ErhbrdrBP dischSRd mam%ﬁl cofitidhd MeBiabed afiink BMin ARGy UK seventy of

the illness being treated. Accordingly the %l mum dosage may be

det er mi newreywes. i-pdhgyiompounds grybe Wid @ E"DE‘H"-‘é&tGr Ightonfier dbPar pati ent
Accor di ng, lof ddTabiAgh ,mgﬁésuat uddiRerRRREHE cbrﬂ ijg Hnd Bredett inverhPVi ded a

conmpound 0 e fornu or a pharnmaceutic acceptable salt or in
vi vo hydpmh'ylsalmeciwémremalﬁﬂmhembllfﬂm%ﬂfdmhmw cﬂémhamheﬁﬂod b:r mbibitiweti n a

met hod OEJC.%{ eat nent qf the ani ma bo Yook Ve have found
hat ¢ hoCBb o <o chbo i R SRl ocuRE it b ereel DO0C, Oy
acceps abhrdiset blof of Impatl mnamrmmmm{sesmm chi?lﬁﬁlﬁﬂfn;[ ﬂarﬂeen‘ldrast ive cell
cycle inhibitors (anti_-cell ol.iferation. a e&b iChEA]EEH erty is
bol | oved KSR [RESEF ot O0hEME SLRI-<AHE BPEETS % ey AR gl y the
conpound cdnhﬁmﬂ{uﬁfaﬁ Bhnckrd V@i ds Ribkinfa Se8EkE fink Lok, febalSBindh, i N the
treat nent di seases or nedical conditions nedi ated al one or _in part by
CDK prﬂsran: bladder, pancreas and ovarian cancer. Thus it is expecied that a compound of the
invention will possess anli-cancer aclivity against Lhese cancers. It is in addilion expected that
20 acompound of the present invention will possess aclivity against a range of leukaemias,
lympheid malignancies and sobid lumours such as carcinomas and sarcemas in tissues such as
the liver, kidney, prostate and pancreas. In particular such compounds of the invenlan are
expected to slaw advantageously the growth of primary and recurrent solid lumours of, for
example, the colon, breast, prastale, lungs end skin, More parlicularly such compounds of the
25 invenlion, or a pharmacentically acceplable sall or in vive hydrolysable esler thereof, are
expected Lo inhibil the prowth of these primary and recurrenlt solid tumours which are
associaled with CDKs, especially those lumours which are significantly dependent on CDKs
for their growth and spread, including for example, certain tumeurs of the colon, breast,
prostate, lung, vulva and skin. Particularly “cancer” is selected from leukaemia, breasl cancer,
30 lung cancer, colorectal cancer, stomach cancer, prestale cancer, bladder cancer, pancreatic
cancer, ovarian cancer, liver cancer, kidney cancer, skin cancer and cancer of the vulva,
It is further expecied thal o compound of the present invention will posscss activity

apainst other cell-proliferalion diseases in a wide range of other disease slates including



enzymes, i.e_ the conpounds may be used to produce a CDK inhibitory effect
ina warmblooded ani mal in need of such treatnent. Thusltth8EPopiggunds of
the present invenlion provide a nethod for treating the proliferation of
mal i gnant cells characterised by inhibition of CDK enzynes, i.e. the
conpounds Wa§H#IGsed to produce an anti-proliferative eFVeBPR/M®INedi at ed
alone or in part by the inhibition of2s€OKs. Such a conpound of the
invention is expected to possess a wi de range of anti-cancer properties as

CDKs hav g..Refihsi filthpreRfeRfive hd GRNIEORTEOdbH] Prsas) ¢RufmatiCdnhfits,| eukaen a
and breast Iung colon, rectal, stomach, prostate, bladder, pancreas and

ovari anKeposéssercoma, iuempngiams e and ghiopisne R eRathirsyHbrrema, tﬂHJéfﬂFfHﬂfﬁ'%ﬁ l'i on

Wil PoSaficfy RREdosE ARG G u.\_@fagae RUR AP LS AE SRImAREE, ﬁpnala.sehs%s iy addi tion
expected t 20 a' conpound of the present invention wll possess activity

agai nst acuizmnigeasef wilkewkind rviesasl, prolifemipdvoi dnmal i gnanci es and solid tunours such

as_cay ci nonasANd. SALGONER, Liled oPHY EReRH hSis offc b Bhonlsh gy, Prostat e

and pancreas- R par ular “&ach conpoun |nven PN ar e expect ed
to slow &dmaht{agmaqﬁh:ynﬁ:hmcgi)motd@mofc spit nrmrmvy hadhdlysabilesieehercsipbs d t unour s

of , for t he col on, breast tate, lungs
parti cul ﬁ?'z(rﬂfggifﬁﬁb‘ff RS Hine W@ﬂﬁ'lsg'fdr{s‘éﬁ%ﬂgﬁ““'ﬂgﬂ"agﬁﬂ'ﬁ Eué@&‘ﬂ‘lt}zﬁtal ly
accept abbe, gidirhac@itically Mc¥Ratily i@k WSAR g dRBEMe dshe IRRLF, agddine€xpect ed to

inhibit the gromh of those primary and recurrent solid tunpurs which are
associ at bereinpefpredyhe mapalygpte of p regipgag! fogpisUp shegpdimtion o agelhnely cant ly

depenge nﬁnhﬂﬂlu% F ééi’fr_}:r&mhfmﬂreﬂ*é&rh ARG RP6ER aninldf &d:éﬁl b Ghar. %m%&‘l

certain tumou colon,” breast, - prostate, Iung, vulva an Skl n.
Parti cul animiﬁltom&eﬂ is produell br:prev:tnfmmtrbfemaemrpammﬂébmgfdhhﬁéhasm BY | ung

cancer . oSG RDIAOER o3 LORBKR, &ARGRL crfost at e cancer. bl adder cancer,

pancreat|c inCer, ~dvartan cancer: cancer, kidney cancer, skin
cancer and c aﬁﬁmrdmg‘ lutal‘f_tmhﬂu esfure dfthd isvehtot, itere ie ppeciedad cdnhpmmdmblbﬂpo und of

the present nvention wll.possess ivity ot he
col | br ofraladly o RipcussenicRRE RS st oy PGP RED e benok P e
i ncl udi N@efhed hSER LBARGINVER B B BikS6r sFAelihGRRA/ TBORE T the ABaimbm Ykamadras,

fibroproliferative and differerti ativc disorders, psoriasis, rheumatoid

arthri t i(slid lyagussind devianmiaslebropsed HerAie e ditisratiai va siFor B ghsprasis,
nephropa&ﬁguﬁﬁmﬁm i &, .:.@é M@ﬁ%ﬁﬁﬁ@aﬂd 28NS hrldthrdnfSlepRIOEdSes, Ut O MMUne

di seases, acute an chr nic inflammtion, bone di seases and ocul ar
di seases athiztomay whenesclevasssateriphredignpais, ploopmurs: diveasss. aguen ‘-}hgi'"!'-‘o t his aspect

o e A e BB B RO Sl B ARy 2
def i nad hememﬂhmf:ﬂruémfmers use as a nedi canent; and the use of a conpound of
the formila (] ) £darding Lo a further [calure of this aspect of the invention there is pravided o
method for producing a cell cycle inhibilory (anli-cell-praliferation) effect in a warm-blooded
anirnal, such as man, in need of such treacment which comprises administering ro said animal
an effeclive amount of a compound as defined immediately above. Particular)y, an inhibitory
25 elfect is produced by prevenlng enlry inlo or progressian through the S phase by inhibition of
CDKZ, CDE4 andfar CDKG, especially CDK2.
According 10 a further leature of Lhis aspecl of the invention there is provided a
method for producing a cell eycle inhibitory (anti-cell-proliferation) effect in a warm-blooded
animal, such as man, in need of such realment which comprises ndministering to said animal

10 an clfeclive amount of a compound of formula (I} or 2 phammaceutically acccplable sall or i

viva hydrolysable ester thereof as defined herein before. Particularly, an inhibitory effect is
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or a pharmaceutically acceptable sail or in viva hydrolysable ester

t hereof, as defined hereinbefore in the manufacture of a rredi canment for
use in the production of a cell cycle to inhibitory E EI]D
(anti-cell-proliferation) effect in a warm bl ooded ani rral suc

Parti cul aMQ00tek3s i nhi bitory effect is produced by pr evEﬂIIEH@Wry i nto or
progression through the s phase by 428 bition of CDK2, CDK4 and/or CAK®G,
especially CDK2. According to a further feature of the invention, there is
pr ovi dedpraduadpppiedenting &dwe intb@k pislgssidn) throagh e Siphtiseing eatitita dNCTACT ept abl e
salt or ?5& Vi Vv ‘%(ﬂgar%sagh er thereof, as 15 defined herein before in
t he manufHEf GPEO %or use in the treatment of cancers (solid

tunours and | Li¢baniE 198 addiddibIGBARGkiof @idshetEoRslindinibh Bef1l pdlided £
di sorders, psoriasis, rheumatoid arthri tis, Kaposi's sarcom,

haemangi BAkod AldrrinETIaceETEelid wmews Rrdlsakasmiss). Tibmprolifesativa andt her oscl er osi s,
arterj al gEesh@nes uﬁmdagtptabnmgmﬂma%ﬁm R ;?6%?5 391%9?9 Q'Pén%lun']anf | ammat i on,
inal vessel pro

bone di seases and ocul ar di seases with ret ration,
parti cul @nuleyand 2igropig nephecnathées t avkanemio filhemaderpss. aﬂ@wrﬂdlﬂn@la anteinine her

feature i o) Vi t hod for
pr oduci ng&aﬂ%ﬁ;ﬁ%%ﬂ%?ﬁmﬂ hntr%%{da[}é{,$ H' J]S‘%%?ﬁ'?dpécg"ﬁp@g?“ﬁ% on “‘“"? ect in a
war m bl oededt prodifdrniah, in smhnamuﬂammmﬂ sveleas 0din, Suehd bf wak mnheaMaihich

conprises adm nistering to. sai.d ani . an effective anou corrpound
o et | e A STy b Sy Al el GFEPRPOU QT F REPRIREGP oo o

produug:ed HYymieewe 11.:.:%< HMalLGr B I@Hrc@fs@lﬂé QﬁﬁlllﬁPeoT B AgEd fendn &m&aase by
i nhibiti on of 4 and/ or fesgem ally CDK2. Accordi to a
O

further feat Jegicgharly fiee iagrouied Wﬂthﬁé ﬁEFfﬁ'ﬁﬂfﬂh%FéﬂW -Blopgcdapdd a  net hod
for prodygi, 39man, QI?Lécd%chﬁlrbmb.h'\Jh%YmE@HHs a&]ﬁin'isla?lmg'ld SRS eﬁ‘ﬁrhzﬁrzl). effect in a

war m bl ooded ani nal such as man, I n need such treat nent which
conpri sesffastivd mwmfawgﬂwr@af@ﬁmlaﬁﬂlGFBtha@I’UtlwﬂvﬁmP@HDwtnroﬁ a conpound

of formnul.a ﬁy:?ml hf" Eﬁeraﬂmr "gtdﬂaﬁﬁ neraaqx%pt able sale or in viva

hydr ol ysab'?c er eor &€ n before- Particul arl y, an
i nhi bstory eflﬁe(fmnhcs:is@cc? oS IRReRHN\MrOR /peA6Itd b phirfibddBBOB LAORBIRIcn - 2G-

pr oduced reventing ent into qr ssion . through the S phase by
i bi ¢ B PoraEses: KRR b oo rk . B pBRT IR AIE S G Lo
addi ti onge iﬁﬂ&nwmeeﬁartmur&fa@raenﬁedq.fmtmfdramﬁ;dcanuﬁ #aRg is provided a
nmet hod of treaIW%H cancers (solid tunours and | eukaem a%

b §

f br opr ol Pagpzsey Argcrlable difueplegicpmicr f‘i’é“%lﬁﬁ‘t‘:d?@dﬁcu':ﬁs’éﬁﬁg?@c r heumat oi d
art N 1 {505k 05R613658on) BRETBNOLAPu1coRAUkRRRth G1AANI © nCphr opal hi es.

at heroma, a roscl e arterl al restenosis, autol mune
20 In a [urther aspecl u[ the invenlion Lhere is provided a phmmaceuhcu] tomposilion

which compriges a compound of Lhe formula (I}, or a pharmaceutically acceplable sall or in
viva hydrolysable ester thereof, as defined herein before m associalion wilh a
pharmmzceulically-acceplable diluent or carier for use in the trealment of cancers {solid
wmaurs and leokaemias), fibroproliferative and differentialive disorders, psorlasis,

25 rheumaloid arthrilis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
arheroma, atherosclerasis, arerial reslenosis, auloimmune diseases, acule and chromic
inNammation, bone dissases and ocular diseases with retinal vesse| prolifermion, in a
warm-blooded animal such a8 man.

In a lurther aspecl of the invention there s provided a pharmaceulical compositon

30 which comprises a compound of the formula (T), or 2 pharmacentically acceplable sall or in

vivo hydrolysable ester thereof, as defined herein belort in association with a
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di seases, acute and chronic inflanmmuation, bone di seasezq]?sgﬂgcul ar di seases
with retinal vessel proliferation, in a warm bl ooded ' > Allknh as man,
in need of such treatnment which conprises admnistering to said aninal an
effective anount of a conpound of forrmula (1) ora io pharmaceutically
accept abl ¥&RF4d in vivo hydrol ysabl e ester thereof aBCTHEBRIMERMI her ei n
before- Particularly themis providedra nethod of treating cancer in a
war m bl ooded animal, such as man, in need of such treatnment which

CONPI i SeghapfiFehlicil LideRdathOdifidhhraigbior 648 in B beainemeraimenth aof a conpound
of formula (1) or a pharmaceutically acceptable salt or in vivo
hydr ol ys##mebleaded aniplabsuely ps m@an.def i ned herein before. 15 In a further aspect

of the inventd i ' > Q|- | f...on  whi ch
conpri sea aﬁé%%rr%% n ﬁsof[{&?Eﬁ&‘%ﬁ?ﬁ%&ﬁ?@%ﬁﬁ?&%&ﬁ?%ﬁ y acceptabl e
salt or infiaing aco vitiggisuoh ysERKE irkaten mayelse bf usehd inprplieciéng noenaicellssdf ore i n
assocj ati,0 ith - ph euti.cal.ly-acccpl il.uen rxi for use
o o et R REBE GRE S Sram BE AR BN S tE b, OO ERA LT, [ O
ef f ect | predent\progretiicadate theassll @pdle Biidhnd selarhici2@uldiinat fhe ndxdndly ospect of the
invention there is provided a pharpaceui cal ositi on which conprises
a conpou%}ewwﬁ?ﬂ?%‘flﬁalﬁgﬂtg Hﬁwggﬁﬁﬁwﬁ%*&ﬁ%vvSaéﬁcé'ﬁ%{ﬁﬁﬂa"sa|t or in
Vi Vo hydimgy d&abh Shegidv@htidn i haR foss a&wﬂﬁ)f&swhmﬂmﬂi Bed2@feite in association

with a pharnmaceutically-acceptable diluent or can-jcr for use in the
treat nent of arése i 3 ygher@spceypidhsrisveation her karRraT 4esh 1 compgrrsli Spruby at i ve

and %ffﬂs%ﬁhaﬂbg@c&ia ﬂEH&E&nicﬂ&%&%ﬁ%@smﬂ& i DY B Bly kRl s fRF ihedebiS

Kaposi ' s sarcom, haenarigi oma, ac chroni ¢ nephropat hies. atheronms,
at her oscfeen®sis g celbprolriiveaigentest enosi s, aut oi mune di seases, acute and

chronic infl tion ne_dis e Lar di,sea W ret i nal
vessel proli f'lg‘rﬂ a '?%W,dﬂuﬁﬁ)%%s%{ruﬁﬁiﬁ 'ﬁ"&%ﬁ%‘ %%lgr'wsaqmgﬁ%ﬁd %?Pﬁﬁ'}ﬁur}lf?f%}g&af urt her
aspect ofl) iduefihdtvbitd @1 phi@faCeulisalli sostipchbld salt phanirabedibiyesdle sempesot i on 30
whi ch coppri sea a conpound of the formula %%‘,F]_or a ghar maceutical ly
accept abits usep preggaling haig jospariing FEmy be HEftwen of @plignaatopfinons et i ned herein
bef one i PhaAnsesld %@mS_V\Ath ai= 07 SEP z0Cs WO 0310 7 61 3 6 .

PCTI GE03100983 -27- pharmaceutic ally-acceplable diluent or carrier for
use in the triameks ol Brmowmatsl aganta for Haglive Y ERADHCORAINORT hal prnkneyndan

et i ARSI BTG S0 e Bl e eoset o
i N prot eadtimetabniliespkch seintibola®are, S-Noorouracil, gemceitabine and eytarabine; vinea
alkaloids and analogues such as vincrisling, vinbalstine, vindesine, vinorelbine; Laxanes such
20 as paclitaxel and docetaxel; lopoisemerase I inhibilors such as irinlolecan and topolecan;
cytoloxic antibiolics such as doxorubicin, dannerubicin, mitoxantrane, aclinomycin-D and
milomyein; and others such as eloposide and Lrelinain.
In anolher aspect of Lhe invention, the compound of lormula {I), or a pharmaceulically
acceplable sall or ia vive hydrolysable cster thereef, may be administered in association wirth a
25  one or more of the above pharmaceutical agents, In this instance the compound of formula (T)
may be administered by sysiemic or non sysiemic means. Particularly the compound of
formula {I) my may administered by non-syslemic means, for example topical administration.
Therefore in an additional leature of the invention, there is provided a method of
preventing hair loss during frealment [or one or more malignant conditions with
70 pharmaceutical agents, in a warm-blooded animal, such as man, which comprises
adminislering 1o said animal an effective amount of 2 compound of formula {I), or a

pharmaceutically acceptable salt or 7 vive hydrolysable ester thereof.
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S the body fromtoxicity of cycle-specifi c pharmaceulical agents-

I nhibition of CDK2 oil will prevent progression into the cell Ig/C| ein
normal cells which could Iimt the loxicily of cycle-spediiidEFP 200b
pharmaceutical agents which act in S-phase, & or mtosis- Such protection
may resul tWRmWaIEE6 preventi on of hair |1 oss normally assWeElEpEdoith t hese
agents. Therefore in a further aspect28ef the invention Were is provided a
conmpound of forrmula to (1) as defined above or a pharnaceutically

accept abl e sahtan @ddiichaliexiGreldy tieveiedy, herSE provihed Mehod dfQrevdftngatmira cel |
protectrve agent . Therefore in a further aspect aF the invention there is
pr ovi ded!0ss LEWEYEHmeRKIoF g o mgre malignand copdilions Witk phapmacsptical paraErdeut i cal Iy

accept abl,grs Blobde@lan ikl shitas YT QiY@ Ris&S kAN nnér&%ﬁ@iard ffifaalide 0
preventing hair |oss arising fromthe treatment of malignant conditions

with 15 ﬁffmnrmmm ez compevRdef Etmghqﬂ}e@ aghaprpse sty rcrapiablesge At g f or
treal | ”gmﬂ}?a%e féﬂ&m%& él‘b&ném#n éscgﬁ'é?m dr Qe aﬁ?e"h?]&nh?r}arl oh QAR ah Nl ude

al kyl al'i ng s SUCh as 1f cyclop osp
ant i net aﬂﬁcu#mnmmcﬁfsamm’nhodmwtagwr 5-1luoroutacil, gentil ahr ne and

cyt ar abi ne; a al kal S _an ues such as crislin
cytarabine: V1 e AL fs 30 1RGSR, SUEh A MATSLNR Ry
docet axetgmlmmn S0 W id Peevhnting Mbie | dsOdrEing Al ms irkdtingh1F faBfaAngndigp ecan;

cytotoxic_antibiotics such as doxarubicin, Pnor ubi ci n, mtoxantrone,
acLi nony ¥ith Pleraagulical pesisoihich camanise ﬁé‘i’fﬁp%{léﬁ Renudp @hSERde and | reti noi n.

I'n angt hﬂﬁanﬂ%ﬁ%ll?ﬁcc’&ﬁ@olé EhYLQJIBH %hﬁ%sﬂﬂ%%ﬁ&f ah @SR bl ckutic@l 2
pharmaceutically acceptable salt or in vivo hydralysablc ester thereof,

may be atgehimsisercetion withg pbumaedutralliaedaplable dduepher comiciror e of the above
D e o g DR B lelhct B VAL BRGS0 RTREID oY 2 (1) 7By be
S arti cul a

adm ni st ered by em c or hon system c neans. rl'y the conpound
of Form:drapr(sln)g arcyrmpw;ndaxﬂfnmuhtmrn&d ﬁhmwmisglbtmubtabmanm infvyp exanpl e

t opi cal ratr refvve in.a add t iona i.nvention,
thore | sPPRIBEaaE BREsFoeamesaHen sghir Pof Ba o GRiat Grariati Fatif for one
or nmke m@dw.-gaamgcﬁﬂﬁmgg,r ons with 30 phar rraceutr cal agents in a

war m bl ooded ani mal, such as man, which conprises  admnistering to said

ani mal an ef {&erdiag 1g AdarHer %"P“%“E‘B?@E‘Eﬁﬂ&i‘"&?“‘@fbrm1%1P‘(°I'"‘Fﬂd'?J Kita

phar macepy %d y acceptable salt or in vivo hydrol ysahle ester thereaF r 0
7 SEP 2006 53/ 076436 PCT/ GB031u0983 -28- In an additional feature of
t he i nveaXd esmpoutierd dormslaillp of aghdraaceicilbioncefplablesals At rlﬂrrg*ﬂrlraﬂrﬁlmhle

esler thereqk, in a first unil dosape form;

20  b) a pharmaceutical agent [or treating malignant condilions Lthal is known to cause hair loss; in
a second unit dosage form; and
<) container means lor containing said first and second dosage forms.

Accarding to another leature of the invenlion there is provided the use ol a compound
of the formula (1), or a2 pharmaceutically acceprable sall or in vive hydrolysable csier thereof,

25 in the manufacture ¢f a medicament for the prevention of hair loss during wreatment of
malignanl condilions with pharmaceulical agents.

According to a fudher aspect of the present invenlion Lhers is provided a combinalion
treatrient for the prevenlion of hoir 1oss comprsing Lhe administration of an effective amount
of a compound of the formula (I), or a pharmaceutically accepleble sall or in vive

30  hydrolysable esier thereaf, oplionally 1ogether with a pharmaceutically acceplable diluent or

carmier, wilh the simulianeous, sequential or separale administration of an clfective amount of
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loss during treatnent for one or nore malignant conditions with

phar maceuti cal agents, in a warmblooded animal, such as E[m conpri
ses admnistering to said animal an effective amount of a conpour% of
formula (1), or a pharmaceutically acceptable salt or in 5 vivo

hydr ol ysaY@0¥5646 t hereof in sinultaneous, sequential B¥T/6BPEIYSc
admnistration with an effective ammnt of said pharnmaceutical agent.
According to a further aspect of the invention there is provided a

phar mac elpissheenS@NRRHI b @A oflifidlighfine RHRNEIAE L OwiIa-Klodd2d Sniatal, Skohg f r om
the treatnent of matignantcanditions w sh pharmaceutical agents which
conpri se®¥ Beonpound of fornula (1), or a to pharmaceutically acceptable
salt or in V'Msosuﬁ&éﬂa’bg{vé’lﬁégkﬁuﬁﬁé&ﬁw%%&ﬂ%mé‘[}fé gﬁlli@np ARsBEti cal agent,
i n associ ation armaceuti call'y acceptable dilu or earner_ -

Accor di ngeatrosra of uparmﬂaraslbgmhf:mﬂmtt Hiseqoe wdbmessmem ?aqutimu@ns gn BeEovi ded a
kit conp 0 I @acceptabl e
salt % £Dﬁ§\7?a\?ﬂ5ia[h +P}9 sémg%nﬂld%éere(gﬁf ﬁﬁg%%ée%ﬁf&%ﬁél agent for
treat i ngdaxain lgaamge mmdarhp]arlslmhﬂg;‘kg grefe‘tﬁ:lj(héﬂmﬂhgmaumgddal r | oss.

According to g f her ect. of _t S I nvent s provi ded a
i v Compr i o et BEv B3RSy sphaddefRmearors oy Vrepht b aik Dol 1
accept abingy fdbive, 3 additionity @ cdigliugd ¥ERb InfentRS| e of fBfeMier smlaaccfs midér uni t
dosage form - 20 b) a_ pharnaceutical _agent for_ treating mali gna,nt con di

i i ons ThiFatmeti SUEHCONET FeaweH snay bFé%'“’“‘ij Ry vay g@%ﬂﬂ?“lﬁ"i‘ﬂe‘f'usdﬁgﬁﬁ'é‘a orm and
€) CqBt Ah\eharilE ARRINISREUCRAR 21l AP B bt (B GerhBGRNA uibarsy O e,
According to another feature of the invention there is provided the use of
a corrpoumddicaifﬂnwiﬂgyﬁbﬁn@rhallérﬂ-:)lmﬁmusaﬂpwablnmwf diglgtenyiogpeeffealpieat8al t or in
vivo hyd I h cament for
t he prevgnt?é%ﬁ% '?E"E&tﬁ oss urlca]gn%{)fn {hrrglrl{'t ?’IP%&TI“ gﬁ%f%{mh(a:cg |mt|ons wth
phar mac eutdauned ingiitos 1o the m:lhtjdcl&gnlﬁh]lcay frehéne defasg batinbéfotemmybees ent

i nvention there | rowlcéied a coni) Qaﬁt‘ t r eat ment for t.he reventlon of
hai r |os§“f%‘36¥r;5’?cfm‘ TRy T RETH A PP IR B %t a ;
corrpqg:,xnd.;.p;jmﬂg;I ué Al @ (1), or a pharmaceutically acceptable salt or in ,
vivo 30 hydro e ester. thereof, optionally to&ﬁeher with a

phar macefil i caft V%&%&‘%P'E’%?Hﬂu'émm BPrk byhe safe or giFEERny MEFhETIHRT FReous,
sequent i fHosd¥zis wigdm ni stration of an cffective amount of 0 7 SEP

DA
2006 WD 031076436 PCI/ GBO3/ 00983 -29-
{in cyioslalic agents such as anlioestrogens ([or examplc tamoxilen,loremilene,

raloxilens, draloxilene, iodaxyizne), progestogens {for example megestuol acelate), aromarasc
20 inhibitors (for example anastrozole, letrazole, yorazole. exemestane), anliprogesiogens,
anliandrogens {for example flulamide, nilutamide, bicaluiamide, cyprolerone acetate), LHRH
ogonisls and anlagonists (for example goserelin acetate, luprolide), inhibitors of tesloslerone
So-dihydroreduclase (for example finasteride), anti-invasion agenis (for example
melalloproleinase inhibilors like marimastat and inhibitors of urokinase plasminogen activator
25 receplor function) and ithibiters of growih Factor funclion, (such growth factars include for
example platelet derived prowth faclor and hepatocyle growth laclor such inhibilors include
grawth laclor anlibodies, growth faclor receptor antibodies, Lyrosine Kinase inhibiters and
sennefthmeanine kinase inhibiiors); and
{iii)  antiproliferativefanunecplasic dmgs and combinations thercof, as used in medical
30 oncology, such as anlimetobolites (for example antifolates like metholrexate,
fluoropyrimidines like 5-fluorcuracil, purine and adenosine analogues, cytosine arabinoside);

antitumour anlibiotics {for example anthracyclines like doxorubicin, daunomycin, epitubicin
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a pharmaceutical agent for treatnent of nmalignant conditions to a

war m bl ooded ani mal, such as man. As stated above the si 2y ?f chez ﬂiose
required for the therapeutic or prophylactic treatnment of "a ﬂ%tig ar
cell-proliferation disease will necessarily be varied depending on the 5
host heal & 03&Mnul e of admi nistration and the severi tRETHFBEOK/RS} | | ness
being treated. A unit dose in the ramdge, for exanple. |1-100 ny/ kg,
preferably 1-50 ng/kg is envisaged. The COK inhibitory activity defined
her ei nbefRri iRk enifRPAinaC, SN mein emiitlremediy); platinurederiviives (far examplzddi tion
to a conmpound of the invention, one or ggre ot her bst es and/ or

S
t r eat menfizplalic, EappopisHh Akl abingcage e HPr FEpRISOIEREH] @x‘)ﬂﬂﬁwﬂ‘ bf the

si mul t a%b&ﬁ%ﬂ]bﬁﬁl cytfbpREspRaRaL, HoSTamalse] tirsdolirdhd, mam.qa‘a?;tahmninm vi dual
conmponents of the erealncra.In the field of nedical oncology i t is nornal
pract i ceagews (foeexamplsrvvica atkeloils dike wineAsEpesnd 1pxgidpdikg faxeh BAPEEARt to treat

each patjen it h-cancer: . | e : %E& nt(s) of
such gon?ﬁ?‘%&#&@aﬁr}%ﬁtﬂqr ﬁﬁgﬁ?%ﬁ @:lrﬁl Gﬁﬁiﬁtgﬂﬁgﬁ%g%@g%i:aga?ﬂhi i E]%r y treatnment
dﬁfl nteﬁ fredaerinenlopdreaae). m?%urbiag usqhisgm{m,ofrﬂw_dnwnen &pl];y ipprovifethot her apy- t Suz:_h)
chenot herapy nmay cover ree. mai n_ca ies agent: (i
Sl har ¢ oPTRFSFEr il TGt SR ng & SPTORR o gty Wik cbeleh Rl G 0T
mechani sgm dhizadiothaseueehd abdatte hedaiaad ergnbefort Jor thetcosibiat irearaggnf s such as

anti oestrogens (for exanple tanoxifen,torem fene, raloxifene, drolaxifene,
i odoxyf ef#®¥&T- pr ogest ogens (for ex anple nmegestrol acetate), aromarase 20

i nhi Qytors (FRLIRAHBIRARER hGERuBe mbBLIRAZIY BmprRide 60fofmule g BRBthaine) ,
anti progestogens. an tian drogens (for exanple flulam de, nilutam de,

bi cal ut aphiaescouopy ancemeb!nwalts brealso usshrkas PergRmolgicabinels HnbaEREI0BIEN! f or
Sxanmpl e 4oPsh :la.rnlr]]nan%ﬁ%i‘%txgl’m b Qb 199 sy b KRt fifon o fle QFERS AN
Sot - di hydrore dcrase or “exanpl e tirnastende), anti-i1nvasion agents (for
exanpl e tibibitbrslod@d ladyele pabary imhbdritbgrminhdlkeuches darndagatvakhilg, horkesi (s s of
ur oki nase plasmn actiyator 5 rece r function) and inhibitors of

oge t
growt h f A BESAHR ?ﬂh‘?seﬁ?ﬁﬂ"ﬁ?ﬁ r"?’i'elflﬁic:@g'ﬁ% include for exanple platel et
deri yyed growv e B6t0dhapharhrpatian yanpghiont flodess method wshandnhedidatments i ncl ude
grow h factor antibodies, growmh factor rei}%gptorrﬂz t i bodi esy rt rosi ne
ki nase i manypeiye Lapid, e plerptive fRdRipiened rgequRents i 5cPBPYRE 8% (iii) anti

proliferallLyehaihpeortasiitEaghygs and combinations thereof, as used in
medi cal 30 oncol ogy, such as antinetabolites (for exanple antifol ates |ike

met hot r exat e, Sdnbeuad Lhmiyreimediatesidesraifed hekain Fenpyrbast AR WS Propdey 4 nker
adenosi ne. anal ROUSR &Y FOKARR AOLAAGLA Bhect R BUSHER BRBIpA OL i €S (for
exanpl e Cia) acycpr hEs™ 15 Ke dbxor ubi ci n, aunonycin, epirubicin t'.
20 compound of formula (X). A particular compound of formula (X) is 4-(1-isopmopyl-2-
methylimidazal-5-y1}-2-[4-(methylthio}anilino]pyrimidine {Meihod 86).
Examples
The invention will now be illustrated by the lollowing non limiting examples in which,
unless slated olherwise:
25 (i) ternperalures are given in degrees Celsius (°C); cperations were cartied oul at reom or
ambient iemperature, thal is, at a lemperalure in the range af 18-25°C;
(ii) orgenic solulions were dried over anhydrous magnesium sulphate; evaporation of solvent
was carried out hsing a rolary evaporalor under reduced pressure (600-4000 Pascals;
4_5-30mmHg) with a bath lemperature of up lo 60°C;
30 (iii) chromatography mezns Mash chromatography on silica gel; chin layer chromatography
{TLC) wus carmied our on silica gel plates;
(iv) in general, the course of reactions was followed by TLC and reaclion Limes are piven [or

illustration only;
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07 SEP 2006 WD 031076576 PCT/ GB03100933 -30- and idarubicin, mtonycin-C,
dacti nonmycin, mthranycin); platinumderivatives (For exzﬁlni‘)ISEP @lpgol ati n,
carboplatin); alkyl ating agents (for exanple nitrogen nus |ard, nelphal an,
chl oranmbuci i, busul phan, cycl ophospham de, ifosfam de, nitrosoureas,

t hi ot epa) WU ot i ¢  agents (for exanpl e vinca al kal B dEBI3{IRYS
vincristine and taxoids |ike taxol, -tlxotere); 5 topoi sonerase inhibitors
(for exanpl e epi podophyl | otoxins |ike el oposide and | eni posi de, ansacri

ne, topoipaadl prodias hidkatigadiry phitd msleaahazadtict rheninte @IMR) Bpetinesmd/drs provi ded
a pharnmaceuti cal roduct conpri sing a conpound of the fornula (1) as

def i ned Wevapsirgde g"ﬁ' and an additional anti-runmour substance as defined
her ei nbef,prfadkoke §ibé: BPMuAtbn bilP Sd @ hotAbcesAARSse wWhithlchn Brlghidihgn to their
use in therapeutic nedicine. the conpounds of fornula (1) and their

phar mac el diligent grogeet dayelepments pFRasatiaPe WP SkpeYsbil morymalgr MIREEMEYS cal t ool s

th d 1 rJTa d | t
byt eirs. AT RRLE, NBd RICAE R LN, Aluch for el RopRALL St INeA® |
act i vi t yiniparld pdsaniliico (ppnamélatiiedo etratnethysibae &Mﬁﬁtﬁggn iz iskadacdonkeys, rats
and m ce %Es!ﬂo Eadﬁfndaﬁﬁm& r&eqlmng mti'e ]Emﬁ{ﬁ?cﬁggi\&@%?gé%lmhl}n‘&st he above

ot her ph%cll e cal conp ion, proc use” an canment
manuf aCch:&wfseaﬁdlﬁa&ﬂ the alternative and preferred enbodi nents of the

conpound t he descri bed he |n al me of the

Pt b nedviD s ey STy et ol oo oy B ErRRE medf ded as a f ur t her
aspees Ofix)sbRchtMAR hieQiiven iR tolgkanilume (¥ taddj dddonal aspect of the invention
re fers to a 20 conpound of fornmula (7Q A particul ar corrpound of formula

(X) s 4} MagsSBATRNAR DI %ilh|an FloFFAnPACRY ﬂ%?%lﬁcﬂzﬂ rallsipEeRhETiRtlo) ani | i no pyr i
mdi ne,, Mﬁ&dﬁqén%ade u%g%ir@c?cxpmﬁe b.%\é@nme%rlnmlémemdawa& bigghagat ed by

t he FoIIovm ng non limting exanples 1n unl ess stated otherw se: 25
(i) tenplerdtanor smpace(El), fasnalgm bdregn@em@&] qyglce@sPrﬂmp%?PdHabmfw@% carried
out at room or Lent ﬁgp in the range
of 18- 25¢° 3‘(" (i )gﬂTlﬂrTq mcl:h'r 1506]”9'5 rcgﬁldéch\%grdé@%r |"é sés\a/até?'%g(g d&gglé}é%rsggnem um

sul prnsit eolhawiparai) mamislemhwntis(MHS carried out using a rotary evaporator

under & glfé)res u E‘}%OO 400 aI S; 4-5-30 AWV bat h
Fenper at GHGmSEL Tijeq Bnstss SSabeiT SoRGAT B e 5P BB RS T edme i Fabon
chr omat ogiuaR BYipail afdm h#a naezen tbdld, ayer chromat ogr aphy
{xii) where a synthesis is deseribed as being analogous lo thal described in a previous example
the amounts uscd are the millimolar ratio equivalents to those used in the previous example;

20 (xvi) the following abbreviations have been used:

DMFDMA dimethylformamide dimelhylacetal;
DMF dimelhylformamide;,
EtOAc cthyl acetate;
ether diethyl elher;
25 MeOH methanol; and
DCM dichloromethane;

xvii) where an Isolule SCX-2 column is referred Lo, this means an “ion exchange™ extraction
cartridge for adsorption of basic compounds, 1. a polyprepylene Lube conlaimng a
benzenesulphonic acid based strong calion exchange sorbent, used according Lo Lhe

30  manufaclurers instructions oblgined rom Intemalttonal Sorbent Technologics Limiled,
Diyflryn Business Park, Hengeod, Mid Glamorgan, UK, CF32 7RJ;
xviii] where an Isclute amine column 15 referred ra, this means an “ion exchange™ exiraclian

cartridge [or adsorplicn ol acidic compounds, i.e. 4 polypropylene tube conaining a amino
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(TLC) was carried out on silica gel plates; (iv) in general, the course of '
reactions was Foll owed by TLC and reaction tines are gi verq)go§gp Eﬂﬂﬁ
illustration only: 0 7 SEP 20V6 WO 0310 7 6 4 36 PCT/ GB03/009

final products had satisfactory proton nuclear magnetic resonance (NWVR)
spectra an¥@ $¥4ess spectral data; (vi) yields are gi vBET/GBR/0ISBUSE rati on
only and are not necessarily those wa2ch can be obtained by diligent

process devel opment; preparations were repeated if nore material was

r equi r edsilake {ovhledlyRdeddh ¥ €Tlica pm[daseaat@rdmg tohie: haufcRierRbingtiviad ues for

maj or di agnostlc rotons, given in_parts per mllion %ﬁ%gll reI atlve to

et r amet 1R PRl SO RIS LRI AT

usi ng peﬂﬂﬁgfag{ufg@nmmmm%hphom de (DVMsSO-da) as sol vent unl ess
otherw se indicated; (viii) chem cal synbol s have their usual meanings; S

units anux)s'yh%# Ghegelulgelenn is TEferel 40, thipmgang an ek ben cartgdgy foemmpyal 96| une:
vol u ( ?gﬁ'{'m ctron energy
of 7gjeel\\e@3:E r’on(?l ?'P rﬁe ﬁ@%l@%ﬁﬁ%ﬁ%ﬁ}ﬁ%ﬂ?%ﬁﬁgﬁ%&ﬁmﬁ%gﬁg ng a direct

exposur empndireremitenetibrchbtateddrano Mzt Hahon@Eisy, EblifeotmdlSAby el ectron i npact
(El'), fast atom bonbardnent (FAB) or electrospray (ESP); values for mhz
are given; generally, only ions which indicate the parent nass are
reportedrﬂd_nl ess 15 otherw se stated, the mass ion quo led is (M)’

(xi) unless ynds cont aj_ni ng an asyrrTetrl ally ’
subsl i | (H&4 elis e ilsylphimayljan Eﬂﬂgﬁﬁixn) wher e

a syp hesis Imaemghhmeqma%zd@ﬁl a&mﬁm&ﬁﬁﬁ% sflgRGdrbainB a2 previ ous

exanpl e the anounts used are the nail Ilino lar ratio equivalents to those

used i n flshybZangtplisnidazalhpilgpyrimgding W@lyuctwez?%m bmimed) inBimelshdgridons have
b I I d
i Onc o YRR S, TR IR RL AL £ actr 6 e A Bhen nedlr L0 0 Y T e

di chl or omtdutmr‘iﬁu,e vlaiilel wwdaeﬁr&mad bi.rsmputaeurBﬁM Hi: regtwemasidsied edder hield to, this
Teans anvacht?nq (Q(#rﬁﬁgb or 1 heu)1(.1tr : %trc.sgﬂng solid was placed under nilrogen and a solution

15 of 2-cthoxyethylamine (356mg, 4mmol} and diethylmethylamine (Imf, 13mmol) in MeQH
(3m!} added. The mixiure was stirred lor 15 minoles and the volatiles were eyaporated in
vacuo. Warer (20ml) was added and extracted DCM (2 2 23ml). DUM was dized and
cvaporated in vacuo. The residue was purified by [Nash chromalography on silica gel eluiing
wilh DCM MeOH (10(:0 increasing in polarity to 97:3) o yield a white foam. The while

20 foam was dissoivedin MeOH (3ml) and Ireated with 18 HCI in ether (0.55ml, 0.55mmol).
The salvent was evaporated in vacuo and the resultant solid writurated with cther, callecied by
fillration and dried under vacuum al 60°C to yield the title compound (128mg, 47%) as a
yellow solid. NMR: 1.05 {1, 3H), 1.30 {1, 3H), 2.76 (s, 3H), 2.88 (m, 2H), 3.32 {m, 4H), 4.76
{m, 2H), 7.37 (d, 1H), 7.32 {m, |H), 7.73 (d, 2H), 7.90 (d, 2H), 8.43 (s, 1H), 8.65 (d, 1H),

25 10.14 (brz, [H), m/z 431.

Examples 241
The Iollowing compounds were preparcd by the procedure ol Example 1 using the

appropriale amine and 2-anilino4-(I-ethyl-2-methylimidazol-5-yD)pyrimidine (Method 30;

10 Examples 2-11, 15, [6, 31-34), 2-anilino-4-(1,2-dimethylimidazol-3-y)pyrimidine {(Method
34; Examples 12-14), 2-anilino-4-{1-isopropyl-2-methylimidazol-5-yl)pynmidine (Method
31; Examples 17, 18, 23-30 and 35-41}, 2-anilino-4-[1-{2-methylpropyl)-2-methylimidazol-5-
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cartri dge for adsorption of basic conpounds, i.e_ a polypropylene tube
containing a benzenesul phonic acid based strong cation exchange sorbent,
used according to the 30 nmanufacturers instructions obtained from

| nt ernati onal Sor bent Technol ogi esLi mil ed, Dyffryn Busi ne§s] &P« 200Bengeod,
Md d anoMfaWA7E CFg2 7RJ; xviii) where an Isol ute anfAEGEHINMNA s
referred to, this neans an' ion exchahge" extraction cartridge for
adsorption of acidic conpounds, i.e. a polypropylene tube containing a

am no O yfjpefmidaRQbie\ied BF OdxahpRE 19260Y LBO NN 2-mafyl-1Sprb@yiitnidiasad-enl | y
bonded tg a silica particle used according to the manufacturers instm c6Dns
obtainedﬂﬁ$6ﬂﬂ“ﬁﬂ@kﬁ€?ﬁﬁﬁ%amﬁkﬁB&ﬁ@Technologies Linited, Dyffryn Business
Par k, Hengeod, Md d anorgan, UK, 82 7RJ; and xix) where a

Chenel uLcoluran is referred t thh'§ npans. an extraction cartridge for
removal of 5 water, i.e_ a | ypropyl|E ube gontaining di at omaceous
earth used according to the ins®uctions obtained from Vari
an, Harbor City. California, U E xamil e 1S4

4-(1-Et hvl - 2- et hvl i m daaol 45-vD-2- | 4-f N- £2- eé2hoxvet hvl ) sul r
harmovl | ani li nol pyri nidi neR orosu[ phonic. acid (2801tl, 4mml) was
added dropwi se to solution of Y2-dnili no-4-

(1-ethyl -2-met hyl i m dazol - 5-y¥) pyri nudi ne (Method 30; 279ng, Inmol) in
thionyl chloride (5m) cooled at OC and the m xture stirred at 0C for 10

m nut esfEITFR red at 90C Tﬂgﬂﬂ§ mmnoses, The volratirles mer,hpfnnled by
evaporafiop arnd the residue S dried under high vacuum( Hg) folf 1

hour. The? 'ESLN‘W way 18 o, odee, A1) 3. oR)en 280 28 (3ol yasdbn | s of
2- et hoxyet hyl gm ne (356nmy, 4n ) e I y].am (Loi] 15mjol) in
MQH (Brnl) ddded. m xt u%v@if&fﬁ»éﬂ&%‘ﬁ@é-ﬁ(ﬁ%ﬁ-ﬁ%j the Vol adl es

were evpporatgd in vacuo_ Vtenm.28H ), smes.addadnauy gxtmact ed DCM (2 X
25m ). ACM wag dried and evgporated in vacuo The residue was|purif|ed by

f1 ash fhromatjography on si | i(de08fd| 1t 78 ffhy LHinil 89 et - veoH ( 100: 0
was. 0 SbOTJEH | e (SmL) A FmD e R LY Tn 2ot R { 6ot
») . )

0.55mm| ). | THe gohvent was eM&pot-&dt gd2hiin73dddidHAVAT4 (He2led8F { ant splid tri
turatedfw {h gt her, collected L tratiof I er yacuunjat. 60C
to yielpg the tlitle conpound (f§§ﬁﬁ§bh@@§&a@&5§%§é&ﬂ%@ﬂ?@ﬂg%. NVR 1] 05
(1.3H).|1.80 (|2.3H), 2.76 (s,|13H), 2.8 (m 2H), 3.32 (m 4H) ) 4.76] (m
211), 7\3zf(dd 1H)y 752 (int1H 7 73 (d 700 (d 21N 3{s, IH,

8.65 (dl41|HB, “34 (brs, |+ W-z?-lﬁ},(i-fﬂflg}lkg-lﬂ A KR L T
m 9H), 7.40 (d, 1H), 7.72 (d, 2H), 7.80 (d, 1H), 7.8

(d, 2H), 7.94 (d, 1H), 8.29 (1, 1E), BA8 (s, 11D},

8.60 (s, LED), 8.70 (d, 1H), 10.18 (s, 1H)

5° | R N"\/Y'N‘ 1.25 (1, 3H), 2.49 (5, 3H), 2.72 (s, 3H), 2.95 (m, | 468
N4 2H), 3.16 (m. 2H), 4.73 (q, 2H), 7.39 (d, 1ED,

7.75 (¢, 2H), 7.78 (m, LED, 7.90 (d, 2H), 8.48 (s,

1H), 8.67 (¢, IH), 10.20 {5, 1H)

6° [Et [N % 1.25 (1, 3H), 2.70 {s, 3H), 2.82 (m, 2H), 1.04 {m, | 464

7H), 4,72 (g, 2H), 7.38 (d, 1H), 7.63 (m, 2H),

7.70 (d, 2H), 7.88 (d, 2H), 8.0] (d, 1H), 8.4L (s,

LH), 8.60 (m, 25D, 8.65 (d, 1H), 10.15 (s, 1H)

CF,

)




Exanpl es 241 The fol | owi ng conpounds were prepared by the procedure of
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Exanpl e 1 using the
2-anilino-4-(1-ethyl-2-nmethylimdaxol-5-yl)pyrimdine ( o] 30
Exanpl es 2-11, 15, 16.31-34), V¥ oSER 2006
2-ani | | noMQPHOTSBH et hyl i m daxol - 5-yl ) pyri ni di ne (Met hBEIVSHISBE | es

12-14),

2-anilino-4-(1-isopropyl -

appr opr

i ate am ne and

2- iyl i ni i daxol -

31; Exanples 17, 18.23-30 and 35-41),

5-yl)pyri mdine (Method

2-ani|iqgﬁkgé-0?~n§;hylP{opyl NﬂEﬂEthy|iPLdﬁXgL 5p0 7 SEP ZOObNWE 081476436
2 ani |i [ §Bs (PPt B?’B@ﬁ&#té@& 2056, ) 308 1 I 10, (1
T N (s:@m 20T o P e Rt R 1
2H), 7.pY (d. 11 |) 7.70 (d,| @), 7.584d, JH), 848, TH)SB6K {d, 1ML |, 8. 4P
3015, ko (s oy 2.71 (s, ai3ts Goi B0aebelm 259,09, (& iy " olsa (o
IH), 7.V (& /.83y (d- m1.&-1)1,,3}13,.2@2(sgm,lisaam,z&nﬁﬁﬂ(@, 11 19.11 (s,
1H 4 Et NH 1 5 ($,,3M, 418 (d. 2H). 8 78 (g, 518] cF
oH), 7.40 (d, |w MHW BOD. 4146, 20, 389 (4 1By [7. 94 {d, 1H),
] [P it o et (o 0
lﬂ}ﬂﬁﬂ{le}lﬂlE(s )
2t T E =N 1.25 (t, 3H), 1.54 (m, 2H), 2.14 (s, 31D, 2.34 (1, | 481
”“\/\-/E“TNH 9H), 2.72 (m, 5H), 4.72 (q, 2H), 7.36 (d, LH},
7.47 {t, 1H), 7.58 {s, 1H), 7.71 {d, 2H), 7.88 (d,
7H), 8.43 (s, LH}, 8.67 (d, 1HD, 10.12 (s, IH) .
10 [EL | MNH ~ 1.25 {1, 3H), 2.70 (m, 5H), 2.81(, 2H), 3.08 (m, | 465 E
> | o 2H), 4.72 {q, 2H), 7.37 (d, TH), 7.64 (m 11D, 7.71 i
(d+s, IH), 7.89 (d, 2H), 845 (s, IH), B.68 (d,
1H), 9.19 {(d, 2H), 10.14 (s, 1H)
TR N 120 (s, 3H), 2. 38 (5. 36, 404 (5, 280, 4.58 (¢, [ 450 g
N. 2H), 7.21 (m, 2H), 7.37 {d, 1H), 7.70 (m, 4H),
7.84 (d, 2E1), 8.41 (d, 2H), 9.80 (s, 1H)
12 [ Me IT‘S\N 2.35 (s, 3H), 3.20 (L, 2H), 3.95 (s, 3FD), 435 (1, | 473
1o, NH 4 2H), 7.20 (d, 1H), 7.65 (s, 1H), 7.75 {m, 3H),
12 7.93 (d, 21D, 8.30 (s, 1H), 8.45 (d, 1ED, 9.95 (s,
1H)
13 | Me nrs 2.35 (s, 3H). 3,12 (m, 2H), 3.95 (s, 3H), 4.25 (1, | 472
3 NH- g / 2H), 6.63 {d, 1H}, 7.2 (d, 1H), 7.6D (s, [H), 7.7
(m, 3H), 7.9 (d, 2ED), 8.25 (d, 1H), 8.82 (d, H),
9.9 (s, LH)
14 |Me NHWDW 1.84 (m, 2H), 2.40 (s, 3H), 2.90 (1, 2H), 3.95 (s, | 468
10. N~—g | 3H),4.20 (1, 2H), 6.25 (s, 1H), 7.25 {d, TH), 7.5¢ | (M-H)
e (brs, LHD, 7.65 (s, LH), 7.75 (d, 2H), 7.95 (d, 2H),
8.45 (d, 1H), 8.65 (s, 1H), 9.55 (s, 1H)




"l

I

H 211), 3-16 (m 2H), 4.73 (g, 2H). 7.39 (d, 1H), 7.75 (d, 2H), 7.78 (m
1H), 7.90 (d, 2H), 8.48 (s. 111), 8.67 (d, IH, 10.20 (s 31% H 1.25
(I, 3H) 2.70 (s, 3H), 2.82 (m 2H), 3.04 (m 464 2H) . 7.38
(d, 7.83 (m 21-1). 7.70 (d, 211), 7.88 (d. 2H) %g H), 8.41(s,
11.) 8 60VEMVHY  8-65 (d. 1H), 10.15 (s, 1H) 0 7 SEP"Q 6 “3\’)!&3‘“63/076436
PCT/ GL303100'3 -34- EN Rt R2 NVR M-35-7 Et NH 1.25 (t, 311) 2.70 (s,
311), 3.08 (t, 2H). 3.18 (g, 465 b N.N 2 4.72 2 .38 (d, 111),
L68 (t,[ExIR' [RZO0 14 (m 414 msg (d, 2H) 8.48 (g. |||) Em& (Y, 1H,
9.15 (d}—12-0110-18 (s, ||-|) 124 (¢t 2 22 (g Q- 211),
2.71 (s|1agE Nym;?gmﬁ;o{ glzumﬁlml 23@3@@31 (2 BH), 276639. (c|441H) N
7.60 (t| 1H), [ 1), (e, 114), 10.
18 (s, LH) |9 B 1.25 (t. 31-1%5&?‘ 3??)6122@4 341@51{??% 34 ({. 81
NNV v NH2H),[2. 72 (m 5H), 4{d7H-IXé}4gﬂH)H) 738(d, 8H).I798, (d.lzﬂu 7147 (t] 1 1),
7.59 (s| IH). [7.71(d. 2H), 7.B 2 a4 1) 67 (d, |111).
10.12 (k. iH no B NH 1.25 (} §4é€54)‘ g’%“ﬁ@@ﬂﬁ%*@l (1, 211), 308 (m
465 9 Nidl|Zi-{hu- 47 2%31&3}17} (js(tja'ﬂ),ﬂwﬂzﬁm?lws 7.1445 (dts,
311), 7|89](d,|211), .45 (s, 1% ﬁ§ I—?_I d 211) 1014 (s,
111) 12| Bt [Nij1.20 [t, 3H, p3He28&ie.3H) 323 (b2 §342EH)2 B8((q, 4%0 N
2H, 7.p1 (m pH), 7.37 (d, 1 zﬁ}?@ﬂ(cmmgmw(ﬁ ?(’:(i(d 8.41 (d 2H).
9.B0 (s| 131) g2 Me IN'5 2.35 él) 311), |4. 35
(t, 473| N[rN B8 (d, 21, 8.42 (s, LFD), 8.65 le} 1012{5
1)
17 |- 1.01 {d, 6H), 1.50 (d, 6H}, 2.79 (5, 3H), 2.84 (g, [ 450
N /I\
Pr 0 2H), 3.30 (t, 2K}, 3.50 (m, 1H), 5.56 (m, 1H),
7.24 (d, 1H), 7.49 (¢, 1H), 7.70 {d, 2H), 7.88 (d,
2H), 8.42 (s, 1H), 8.68 (d, LH), 10.17 (s, 1L}
18 [i- |V ~g~~ | 0.88(1,3H), 1.92 (quin. 2ID, 1.51 (d, 611,277 | 459
Pr (s, 38), 2.87 (g, 21D, 3.23 (1, 2H), 5.55 (m, 1H,
724 (d, 1H), 7.52 (t, 1H), 7.70 (d, 2H), 788 (d,
2H), 8.42 {5, 1), 8.68 (d, 1H), 10.17 (s, 1H)
19 [ | N~ {(400MHBz) 0.69 (d, 6H), 1,78 (m, LH), 2.69 (5, 445
Bu 3H), 2.88 (m, 2H), 3.20 (s, 3H), 3.32 {m, 2H),
4.60 (d, 2H), 7.36 (d, 1H), 7.56 {1, 1H), 7.73 (d,
2H), 7,73 (d, 2H), 8.42 (s, 1H), 8.68 (d, 1HD,
10.20 (s, 1H)
20 [i- | MBI~ (400MHz) 0.72 (d, 6H), L.O6 (1, 3H), 1.78 (m, | 459
Bu 1H}, 2,72 (s, 3H), 2.89 {q, 2H), 3.36 {m, 4H]},
4,60 {d, 2H), 7.36 (d, 1H), 7.55 (1, 1H), 7.75 (d,
2H), 7.80 (d, 2ED), 8.43 (s, LED), 8.68 {d, [H),
10,20 (s, LH)
21 I n- | MR 0.70(t, 3D, 1.03 {1, 3H), 1.60 (m, 2H), 273 (s, | 445
Pr 3H), 2.86 (1, 2.04), 3.32 (m, 4H), 4.69 (t, 2H),
7.36 (d, 1H), 7.57 (br s, TH), 7.73 {d, 2H), 7.88
(6, 2H), 8.47 (s, LK), 8.64 (d, 1H), 10.25 (s, 1H)

(A U S—_ ol -




lo. reH/~p ~ 211), 7.20 (d, 1H), 7.65 (s. IH), 7.75 (m 3H), 12 7.93 (d,
211), 8.30 8.45 (d, IH), 9.95 (s. 1H) 13 Me NS 2.35 (s, 3H). 3,12 (m
211), 3.95 (s, 3H), 4.25 (t, 472 i 1 NH,, 2H), 6.65 (d,{ FHSEP 72086 (d. 1H)
7.6D (s, IH), 7.7 (m 311), 7.9 (d. 2H), 8.25 (d. 111), 8.82 (d, 'H),
(s, 1H) 1AVQEMIEP6 2 40 (s, 311), 2.90 (t, 211), 3.95 (BCT/GEBOINS N-O 3H)
4.20 (r, 211), 6.25 (s, 1 H), 7-25 (36-1H), 7.50 (MH)- 17 (brs, L H), 7.65
(s, 1H), 7.75 (d, 211). 7.95 (d, 214), 8.45 (d, 1H). 8.65 (s. 1H, 9.95 (s
1H) 0 7{FEPRZO0RE VD 031076436 Rl | GB03100963 - 35 ExX Rt RZ|WWR Ma 15
Et 1.03 (d, l6H) 1 28 (1 31h) 2 71 (s 3H) 2 86 (g 445 Ni~=0 2H) 6 3.31
(t, 2H) [28]a6 [M-~tFho—4. 74 (H0-700-3H), 160 35 2H 2.7 (5.ANE2.20(m, 1131 7§12 (d,
2H), 7,88 (d, R1-1), 8.42 (s ( H) 16§ Et
WH~~an~ o.zk%f(t, 311), 1.25 (t?%ﬁﬁf'%@ﬁ*%%f‘%) é@%ﬁ? 3545 314, 2. 88
(q. 2H| 3|23 |(t, 2H), 3.34 (} m&lﬂ)}'jmhi‘zl(ft}?ﬂ@.2ﬁ735?([lﬂi 1 7.49 (t.
1H, 7.72 (d, H, 7.88 (d, 10. 12| (s,
1H 17 t- 1| 1.01 (d, 6H), 15351%1-1&% lﬁ&ﬂ?ﬂéﬂ{j}s‘%?&s 15‘} q, 459 Pr
NH~0 2f 13 30 (t. 2H) 50 (m 111), 5.56 (m 1), 7-22 (d, 484-1), 7.49
(t, 1H ] 7|70 [(mn p’zss (H, 2H). 8.42 (s, 1H), 8.68 (d, 1H), 10.17 (s,
1H is |- oPsgl (L, 3HY, 42 quin. 211). 1.51 (d, 61-1), 2.771 459 [Pr (s,
3H), 2.$7 (g, PH). 3.23(t, 2H), 5.55 (m I(11), 7.24 (d, 1H.|7.52 ({t, 1H),
7.70 (d[22M. 7. 88 (d~ 21, B.42 (s, 1H), 8.68 (d, 1H), 10.17 @84 1H) 19 i-
(400MHz) 0,69 (d, BHy 1.7S (m IH, 2.69 (s, 445
r NH
25 [ | Nha o~ 470
o )
26 | i- l~11-l~h\_,,,.f-~~.1,q 486
Pr k/':'
27 i ™™ 500
Pr 0
2% |i- NH\/‘-\N 484
Pr
29 [i- | M~ gy 1.48 (d, 6H), 2.50 (s, 3H), 2.78 (m, 2H), 3.35 (m, | 417
Pr 2H), 4.62 (1, LH), 5.68 (sept, 1H), 7.14 (d, 1H),
7.38 (br s, 1H), 7.42 (s, LH), 7.70 (d, 2H), 7.89
(d, 2H), 8.47 (d, YH), 9.89 (s, 1H)
W[ [ g~ 1.35 (m, 8H), 2.78 (m, 5H), 3.18 (s, 3H), 3.36 (m, | 488
Pr f,g\/? 6H), 5.58 (m, 1H), 7.25 (d, 1H), 741 (1, 1H), 7.69
{d, 2HD), 7.89 (d, 2H), 8.19 (s, 1H), 8.68 (d, 1H),
10.19 (s, 1H)
31 | i 122 (L 3H), 2.75 (5, 3H), 3.10 (1, 21}, 3.96 (, | 479
Nﬂmo/g IH), 4.74 (m, 2H), 6.85 (m, 3H), 7.22 (, 2H),
7.38 (d, 1 H), 7.76 (d, 2HD), 7.85 {m, 1H), 7.92 (d,
2H), 8.49 (s, [H), B.63 (d, LH), 10.24 {5, 1H)




- e oD e Y —— Lo . e = R )

Bu 3H), 2.88 (m 2H), 3.20 (s. 3H), 3.32 (m 2H), 460(d 2 7.36 (d,
IH), 7.56 (t, 11l1), 7.73 (d, 213), 7.73 (d, 2H), 8.42 (s, SBP@BI]Ed
1H), 10.20 (s, 1H) 20 i- (400Nl Hz) 032 (d, 6H), 1.06 (t, 3H), 1.78 (m 459
Bu 1H), 2.72 (s, 311), 2.89 (g, 2H), 3.36 (m 411), 4.60 (d, 2H), 7.36 (d,
111), 7.58¥q¢e07@y, 7.75 (d, 2H), 7.80 (d, 2H), 8.43 (BCTHBP/MHGIGS (d,
IH), 10.20 (s, LH) 21 n- 0.70 (t, 3Hyp. 1.03 (1, 3H, 1-60 (m 2H), 2.73
(s. 445 Pr 3H), 2.86 (1, 2.04), 3.32 (m 4H), 4.69 (t, 2H), 7.36 (d, 1H,
7-57 (hrgg Fn 5 7.73 (d, Al—% 88 (d, ZA), 8 .47 (5, J_J_J_).m.brl (d,
S,

| H), 10 H) f 0 7_SEP WD 03107643E PL1I CHO3f009S3 -361 Ex R
R NVR n}32PEn-| Ni @ﬂ 0-3H) 1.261¢,GH)( 7172 @HYH), 2.08 &n,(2H), BE) l;s 2§{309 (m| 431 Pr
2H), 3.6 {m r. 4 d, 7.56 (hrs.
H.7-7B (8, 41,7, 87 d, 2:3“1 %ﬂggé 4%‘“ %ﬂs‘gﬁtéﬂ’ 4 =1) 10. 19| (s, 1H)
23 i- 4B4 |NH Pr 24 - ~N 7374@411-[)31}'75II(+HT3}[§,?§§(.;| aHNI 47N |470 Pr 26 i -

N11-,-IN* 486 | Pr VH 27 | NH =N~
lH] EES {d iH] ID 18 is, 1H}

33 | Eo 1.26 1, 3H), 2.93 (s, 3H), 1.93 (3.08), 373, 509
NH%G/Q 3H), 3.95 (1, 2H), 4.74 (m, 2H), 6.88 (m. 4H),
0. | 7.38 (d, 1D, 7.77 (d, 3H). 7.91 (d, 2H), 847 s,
1H), 8.65 (d, 1H), 1020 (s, 1H)
M| B [N~ | 11903, 240 6,3H), 2.99 (0. 2H), 3.65(1, [ 429
2HD, 3.95 (dd, 1HD, 4.13 (dd, LH), 4.57 (m, 2H),
6.43 (dd, 1H), 7.21 {d, 1H), 7.60 (, 1H), 7.68 (s,
LH), 7.71 (d, 2H), 7.89 (d, ZH), 8.42 (d, 111), 9.8}
(s, LED)
35 |- 1.05 (s, 9D, 1.52 (m, BH), 2.06 (m, 2H), 2.80 (s, | 487
NHMO‘% 3H), 3.24 {1, 2H), 5.45 {m, 18, 7.25 {d, 1H), 7.39
(brs, 1H), 7.70 (d, 2H), 7.89 (d, 21D}, 8.21 (s,
1H), 8.68 (d, 1H), 1620 {s, 1H)
36 | i- NHMG/\I 1.04 {1, 3H), 1.54 (m, 8 H), 2.80 (m, 5H), 338 | 547

Pr PN {m, 17H), 5.58 {m, 1B}, 725 {d, |H), 7.41 (brs,
1H), 7.70 (d, 2H), 7.89 (d, 2H), 8.2 (s, LH),
10.20 (s, 1H)
37 |i- NHwa 444
Pr [
a8 |- NH‘J‘-N”\ 472
Pr |\
39 |i- Q 1.30 (s, OH}, 1.47 (d, 6H), 3.53 (d, 2H}, 5.63 (m, | 487
Pr NH\)I\D/% 1H), 7.14 {d, 1H), 7.44 (s, 1H), 7.67 (d, 2H), 7.85

(m, 3H), 8.45 (d, IH), 9.36 (s, IH)

40 |1- /CF‘\@ 546
Pr ™




------

o B

23 i- 3YH~~NC) 484 Pr 29 i-

(m 2H), 3.35 (m 417
I11), 7.38 (br s, 1H).
JH. 9.89 (s, 1H) 30 i-

3.36 (m XéBUAPEIE 110

Pr 2H)
7.48 (

N11-,,~. oH 1.48 (d. 6H),
, 4.62 (1, 1H), 5.68 (sept,
s. 111), 7.70 (d. 2H), 7.89

NH3 ~ 1.55 (m SH),

2.78 (m 5H),

2.50 (s, 3H), 2.78

"7 SEFS, (o
3.18 (s, 3H).

, 3

6H), 5.58 (m 1H), 7.25 (d, |H),PGUGROI0%31H) 7. 69

(d, 2H), 7.89 (d, 2H). 8.19 (s, 111)»38.68 (d, 1H, 10.19 (s, 1H 31 Et
1.22 (t, 3H), 2.75 (s, 3H), 3.10 (i, 2H), 3.96 (1, 479 2H), 4.74 (m 2H).
6.85 (M3l | R% 22 ([, 2H), |mn& (d, | H. 7.76 (d. 2H), 7.8%mMmn |H,
7.92 (d PH) 1 8 49 (s | Ei)l 8 63 . (d 1K) 10 24 (s 1H) 0.F SEP P006 WO
031076438 PET/|GS031 00983 - 37-1-484drEER3.AhAx. Whlk 3.52 %5, BHD, B.6%s, (¢ | 481, | 2. 72
(s, 311). B,O8 K 1_‘,3.65% lf-i?~4 THS ( 2H) | 4.73|(m
SN R L T S O K L g LSt Py T
1H), 8.p5 [d, |[1H), 10.18 (s, 1358 @32Hx 7.37 QL 2}, 7.98Hp, 11}, 46 (ds, |3H), .93
(3.08),] 3.¥3 (s, 509 NH-~o0 | ](H—!) E_g 95.(1, 2H), 4.74 (m 211)], 6.8B
(maH),|alf 7138 (d, 1H), 7. 747 0L38ED 7 01 (4, 2H), 8.47 (§. 1H], 8.65
(d. 1H) Tl e Free Bdk 32 E1 1. 19 Q 31II), 2.40 (s, 3A), 2.99 (q, 2H), 3.65
(r, 42922H§, 3.95 (dd, 1H), 4,13 (dd, 111), 4.57 (m 2H), 6.43 (dd, 1H),
7.21 (d,”Pueificd By Boh glica cippmapgaphy[SCM:MeQH (96491 (d, 2H), 7.89 (d, 211),
8.42 (d,sd]. Qi |, e JeimZin oMot o643 06 (m
42 (ol D1 0 i o8 2 (1
1H), 7. 3%urfied by flash silica chromatography DCM:MeOH (95:5)
s Purified by Nash silica chromatography DCM:MeOH (98:2 increasing in polarity Lo 90:10).
The residue was further purificd by fash alomina chromalography DCM:MeOH (90:10
S Water {15ml) added, basified with saluraled sodium bicarbonate solution to pH 8, extracled
inta Bl Ac (5 % 15ml). Organics were washed with brine (10ml), dried E'.mpl:u".:ih:d.1 Purified
by flash alumina chromalopraphy DCM:MeOH (96:4 increasing in polarity 1o 80-20).
10 ¥ Purified by flash alumina chromalography DCM:McOH (98:2 increesing in polarity 1o
a0: 100,
¥ Purified by flash alumina chromatogmaphy DCM:MeOH (96:4 increasing in polarity 1o
90:10). The residue was further purified by Nash silica chromalography (DCM:MeOH
(97:3)):ammonia (100:0 increasing in polarity to 99:1)
15 "™ Purified by Isolute amine celumn
"' Receystallised from MeOH
2 Slarting amine - Method 78
13 Staming amine - Method 79
¥ Starting amine - JACS 1950, 72, 3539
20

Examples 42-45

The following compounds were prepared by the procedure of Example | using the

appropriale amine and 2-anilino-4-{1-propylimidazol-3-yl)pyrimidine {Method 36; Examples
42, 44 and 43) and 2-anilino-4-{1 clthylimidazcl-5-yl)pyrimidine (Method 32; Example 43).
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L. uF

(hr s, 1H), 7.70 (d, 211), 7.89 (d, 2H), 8.21 (s, 1H), 8.68 (d, 111),
10-20 (s, Ili) 36 i-1,04 (1, 3H), 1.54 (m 8 H, 2.80 (m 5 3.38 547 Pr
(m 12H), 5.58 (m 1H), 725 (d, 1 H), 7.41 (hr s, 1H), 7-70??1,8512&0& 7.89
(d, 2H, 8.21 (s, 111), 10.20 (s, 1H) 37 i- NH,~~ N 444 Pr 38 i- NH1N -
472 Pr 3%Wowge3s 30 (s, 9H), 1.47 (d, 6H), 3.53 (d, 21e§T/GBUaBH¥m 487 Pr
NH H).7-14 (d, 1H), 7.44 (s, 1H), 7..68-(d, 2H), 7-85 (m 311), 8.45 (d,
1H), 9.86 (s, | H 40 i- NHN 546 Pr tr 7 SEP 2006 WD O 310 7 6 4 36
PC11CB03100963 -38- EX R R2 N\R Mxyg4l i- 1.46 (d, 6H), 3.26 (s, 3H),
3.52 (s, 3H), 3.66 (s, 445 Pr NH.N1 ON 5.66 (m 1H), 7.14 (d, 11-1),
7.44 (s, 114), 7.68 (d, 213). Q.87 |(d, 7.96 (s. 11-1). SA5 (d,

I1-1), 9.87 (s, 1H) Isol ated as\Freal Bas rifRed by flash silica

chr omat ogr aphy DCM MeOH (96A) 3 Piri fied By f4%ash silica chromat ography
DCM MeOH (98: 2 increasing inl?ola ity to 96.4 O Puri fied by flash silica
chromatography DCM MeOH( 95: 5)*5 rifi rd by flash silica chromatography
DCM MeOH (98: 2 increasing in poI y to 90.10). The residue was further
puri fi ed by flash alum na chroma graphy DCM MeOH (90 10) 6 Water (15ml)
added, ST LEEd v rsaturareds Dircarponate Sof Ut om to
ext ract pa" iﬁo E%c (5 x 15 m%gnqanl cs were washed with bii ne I0m ),

dried epqpol atredq Wuri-fed by filemigaHE). T[B(nﬁhH@rmﬁﬁqg.rH-phleCqMMC]-ll (96: 4
e EE 0L 5, 0% 20 50 By Dl 388 P e o
1H), 7.55 (, 1H), 7.72 (d, 2H}, 7.87 (d, 2H),
8.50 (s, 1H), 8.67 (d, 1H), 9.28 (s, 1H), 10.17
(s, LH)
43 | E N~ 1.04 (t, 3H), 1.38 (1, 3H), 2.84 (m, 2H), 3.3¢ | 417
(m, 4H), 4.74 (g, 2H), 7.40 {d, LI}, 7.55 (m,
1H), 7.74 (d, 2H), 7.89 (d, 2H), 8.55 (s, 1H),
B.6B {d, 1H}, 9.40 (s, 1H), 10.20 (s, 1H)
44 [n-Pr | NH o 0.72 (1,3H), 105 (1, JH), 1.70 (sex1, 2H), 2.85 | 431
(q, 2H), 3.31 (g, 4H), 4.6% {1, 2H), 7.38 (4,
1H), 7.51 (1, 1H), 7.71 {d, 2H). 7.85 (d, 2H),
8.47 {5, 2H), 8.66 (d, 1H), 5.25 (s, 1H), 10.16
(s, [H}
45 |n-Pr 0.73 (1, 3H), 1.50 (m, 2H), 1.73 (m, 4H)}, 2.73 | 443
”“\/D (m, 2H), 3.55 (q. LH), 3.67 (g, 1H), 3.80 (quin,
1HD, 4,70 (t, 1H), 7.38 {d. 1H), 7.55 (1, 11},
7.71 (d, 2H), 7.85 (d. 2H), 8.50 (s, 2H), 8.67
(d, 1H}, 9.30 (s, 1H), 10.17 (s, 1H)

Example 46
4-{ 1 -Bihylimidazol-5-yl

5 Chlorosalphonic acid (250ul, 3.6mmol) was added dropwise 1o solution of 2-anilino-
4-{1-ethylimidazol-5-yl}pyrimidine (Method 32; 250mg, {0 %mmol} in thionyl chlaride (Sml)
cooled al 0°C and the mizlure stirred at 0°C flor 10 minutes then heated at 20°C [or 90



90:10). i' Puri red by flash alum na chro mat ography DCM MeCH (96. 4
I ncreasing in polarity to 90:10).1he residue was further ﬁt Ieégfﬁ ﬁﬁy flash
silica chromat ography (DCM MeOH (97:3)): amonia (100:0 i 5
polarity to 99:1) 15 lu Puri fied by IsOlute am ne colum
Recryst al mweexréiooHm MeOH 12 Starting am ne - Met hod 78 PABCEEUEWIng am ne -
Method 79 to Starting am ne - JACS 1@H0, 72, 3539 20 Exanpl es 42-45 The
foll owi ng conpounds were prepared by the procedure of Exanple | using the

appr opr i mdhRs.atkk H6laMBSwee tdthdved B cvapordii Rt iE rekadi@lwab dyikd fdes wdi ne (Method

36; Examples 42.44 and 45) and 2-anilino-4{l-eth I|mdazol J pyri m di ne

(Met hod @euumEkZmmiie) o] hour. The resulling solid was placed ander niyrogem sl 03! 07136

PCTI CSU3 b\ fﬁiﬁnl 7\51&{91-1 4 d&&ﬁénﬁzﬁc R WVRiktZor 2 n-Pr NI L
éﬁ%?ﬁ““ﬁ'}’g ? e ((q%Z 15 417 (s, 3H), 3.29 (m

21! 1) élmﬁ:lﬂleé knd @waammw(rdwammgad mn'asuc( {Watar( ml} wasrazide@andzhg resutlagt; (d,

210, 12 hgfs o Uy o 1, Pl g gt g MR L1
7.40 (d,18hi1he rchlﬁEnt $ciivl vﬂaid]s.};qlveﬂ il MeQOH (428 and =881 b JMI-H;CI iBethg (s, 1H),
8.68 (d, {ﬂ]EI,‘_ZDml Emmo(l] Thr: w:nl was cvalgurétedl 1n’vacuo and the resultant solid witurated
with ether, callecied by fillcation and dried under vacuum at 60°C to yicld the litle compound
(220mg, 56%) as a golden solid. NMR: 0.34 (m, 2H), 0.52 (m, 2H), 1.52 (r, 3H}, 2.21 (m,
1w 1H), 4.77 (g, ZH), 743 {d, LH), 7.74 (m, 3H)}, 7.93 (d, 2H). 8.54 (s, 1H}, .72 (d, 1Fi), 941 (s,

1H), 10.20 (brs, 1H); mfz 383,

Examples 47-64
The following compounds were prepared by the procedure of Example 46 using the

15  appropriale slarling malerials.

H
N.. N
H}l/
| ]
~=N /S AR
L
, 0” "o
=
R
Ex K |R (R R NMR M’z | SM
470 [ Me |Me|H | N~ -~ |104 (1 3H),240 (s, 3H), 2.88(g, | 417 {Melh
2H}, 3.32 (m, 4H), 3.96 (s, 3H), 34

7.18 (d, H), 7.44 (1, LH), 7.68 s,
1H), 7.70 {d, 2H), 7.92 (d, 2H),
8.44 (6, 1H), 9.92 (s, 1)
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44 n-Pr NH,,,,,0.72 (I, 3H), 1-05 (t, 3H), 1.70 (sex L. 2H), n; g@p@'ﬁpﬁ (q,
21-1), 3.31 (q, 4H), 4.69 (t, 2H), 7.38 (d, 1H), 7.51 (t, 1H),
211). 7.85 (d, 2H). 8.47 (s, 211), 8.66 (d, 11), 9.25 (s, 111), 10.16 (s,
| 45 n-Pr 033 (t, 311), 1.50 (m 211), 1.73 (m 414), 2.73 443 NH (m
211), 3.53¥Q#A0HWy% 3.67 (g, iH), 3.80 (quip, 111), 4. WOU/GEOI0¥BI) 7. 38
(d, 1H), 7.55 (1, IH), 7.71 (d, 2H-4172.85 (d. 21). 8.50 (s, 211), 8.67
(d, 111), 9-30 (s, 111), 10-17 (s, 1H Exanple 46
4- (1- Et Pyl Praabg@d 1 ®e MR 2- (4- 1 N ( $wavrpr opyl ) sul phanoyT T dnki hsM
pyrim dlne 3 orbsullphonic acid (2501, 3 6mpl). was added dropwisgd to
sol uti ohdbf | Mealive | Hu-| 5.t 1- et hyl i ildaZeoPHE-AA8)(p DA W (e | @0kt hBua];
250ngy, P.9mjol )| i n|Lhijonyl[ chl ori dqg 0C gnd thg, m Ay lure
stirredjat QC fpr 10 ni nutes Lhen rg‘él?'ep'mgpé{j' %@g}?g?s "0 1 SEP %%06 WO
ONO7MB6]| PC I|GBO3NO993 | - 40- m nut es 7.65Hg 1HDI7a85 (3 TWWEER(d; gnoved by
evaporalionj|and| t he rgsi due was dri a um(errr Hg) flor 1
hour. The resulking sdlid was pl acdgg'erﬁcﬂﬁd'r#ﬁ]g%y% a |sol ution ({of
cycl opr pRST AMANET B[ TT SmoT) 10 AROE] 4B, aﬁﬁiths (zghe 415 X| Meth Yjas
stlrred];or m nut gs e vollatil es were evaporated i n vacua. [Water
(20mM ) pas cldded and tlhe desul t ant |SH3G40ds &8 éﬁ{}wtr wat 24 (2 |x
10nml), gthen (2] x 10m]) and dried Undary )4 qtﬁ 0 18hy. The
resul tapt sdlid wa$ dilssolved in I\/E"H(4rrfaL( dtrgat W|th IMHO [in
ether (0.62nt.| 0.62mpl). The sol \éﬁﬂ(ﬂ»@ﬂ]ﬂ&lﬂwﬁﬂeﬂl‘lﬁm Vacual|and tlhe
resultapnt so¢lidl trijturfated wth etqﬁigcﬁ ted by filtrlati op and |dri ed
under vacuum at| 60€C tg yield the tijt E’p?ou d (220ng, 396% fs a dol den
solid. N @IeB%émH JHH. 0~52. m 2139)(5 3H)5,212((t1.,2}5|-13 96 ﬁ. Zhaﬂm Meth 113),
4.77 (q] 2141),|7.43 (d, 1H,7. ((; { 8. 54 és, 1H),
8.72 (d| 1141).l9.41 (s, 1H,~Ho.: ﬁl@b‘r}é{ £H)- f"f%'i%'i@s Hxanp| 8% 47.61 The
Fol  owi hg conmpound$ were prepared Ry dohg 10 oEaAYr BNOT sdiarnpl e $#6 usifng the
15 appropriate ptajting nmaterial s.
1H), T.68-7.62 (m, 2H), 7.92 (d,
2H3, 8.43 (d, 1H), 9.92 (s, 1H)
51" |Me{Me|H NH\|/\0H 0.89 (d, 3H), 2.40 (s, 3H), 3.08 (t, Meth
2H), 3.96 (s, 3H), 4.60 (s, 1H), 34
7.22{dd, 2H}, 7.74 (m, 3H)}, 7.92
{d, 2, 8.43 (d, 1}, 9.50 (s, 1ED)
52 |Mc|Me|H NH\(\G” 2.39 {3, 3H), 3.08-3.00 (m, 2H), 419 | Meth
12 o 3.32-3.22 {1, 2H), 3.60-3.44 (m, 34
1H), 358 (s, 3H), 4.50 (1, 2H),
7.14 {d, 1H), 7.2G {d, 1H), 7.64 (s,
1H), 7.73 (d, 2H), 7.90: {d, 2H),
8.44 (d, 1H), 9.89 (s, 1H}
53" [Me|[Me|H NHY\,}f 0.9 (d, 3H), 2.38 (5, 3H), 3.25-3.06 | 417 | Meth
(mn, 6K, 3.97 (s, 3H), 7.20 (d, 34
1H). 7.40 (d, 1H}, 7.64 (s, 1H),
7.72 (d, 2H), 7.92 {d, 2H), 8.43 (d,
LH), 9.82 (5, IH)

B
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1.04 (t, 311), 2.40 (s. 3H), 2.88 (g, 417 Meth 2H), 3.32 (m 4H) 3.96 (s.
31-1), 34 7.18 (d, H. 7,44 (t, 1H), 7.68 (s, 1H). 7.70 (d, BE)SEP, 2686 (d,
2H). 8.44 (d, 11)), 992 (s, 111) _ . . ~. 07 5EP 2006 WO 0
310 76 43w @EMAIS0310119s3 -41- Ex R AZ R3 R'_NVR MECHEBLAE® Ve Me H
NH- 1.15 (s, 9H), 2-38 (s, 3H), 3.974f¢s, 401 Meth 3H), 7.19 (d, |H), 7.24
(s. 111). 34 7.63 (s, 111), 7.76 (d, 211), 7.88 (d, 2H). 8.42 (d. IH),
9.87 (gt M NF=0. 72 [fmeH) . 1.05 (s. 3H). Iafe (SM 415 Mesh
a 2H), 2"?"40'&]‘%11, .95 (s, 311}, 34 7.22-7.18 (m 2 765 (s] IH)),
7.70 (d.542H) ;- 1| fd | nm 8. 45 [ @34 (h, ), 0.92 &) 2EB, 1.52H) |38 MeMith 1 NH.
NN2 39 (s , B8-14 (q,v211), 3 311), A4. (L] 2H).
6.19 (9. |NPF'4 7.2q (d, 114). 7 &gﬁ “ﬁ‘f)l\ﬁhggégt‘ 1H), [P58-1-62 (m
4H), 7.992 ({, |2H)} 8.|43 (d, 1H), 9187 743 {d,1H). 7174\, Ma}H NH CH 0.89 (d,
3H) 2.z_jo (s 3H), B.08 (t. Meth T{-r--M. 2@, 3.96_}(5, 3H), ¥.60 (s,
111), 7} 22](dd| 211), 7.74 (m |3 FHYF5Z (s, 1H), 871 (C,
1H), 9.54 {5, 1H), 10.20 (brs, 1H)
55 [i- [H |H [N~y 1.52 (d, GHD, 2.86 (m, 2H), 3.16 (5, | 417 | Meth
Pr 3H), 3.28 (m, 2H), 5.7 (m, 1H), 33
7.38 (d, 1H), 7.55 (my, 1H), 7.72
(d, 2ZH), 7.86 (d, 2H}, 8.52 (s, 1H),
8.68 (d, 1H), 9.58 (s, LH), 1020
{brs, 1H)
56 |i- |H |H \/f:> 1.50 (m, 7H), 1.75 (n, 3H), 2.86 [ 443 | Meth
Pr Nl (m, 2H), 3.55 (m, LH), 3.66 (m, 33
1ED), 3,78 {m, 1H}, 5.80 (m, 1H),
7.38 (d, 1H}, 7.53 (m, TH), 7.72
(d, 2HD), 7.86 (d, 2H), 8.52 (s, 1H),
.68 (d, 1H), 9.58 (s, 1H), 10.19
{brs, 1H)
57 [ [ MelRr | NP 1.52 (d, 6H), 2.39 (s, 3H), 3.18 (s, | 387 | Meth
Pr 3H), 2.79 (s, 3, 5.58 (m, 1H), 31
7.28 (d, 1H), 7.30 {brt, 1H), 7.69
{d, 2H), 7.89 (d, 2H), 8.20 {5, | H)
8.70 {d, 1H}, 10.20 (5, I1H), 15.00
(v brs, 0.7H)
587 |Eu |[H |H | N~ 1.40 (1, 3H}, 2.90 (g, 2H), 3.15 (5, | 403 | Meth
3H), 3.3 (¢, 2H), 4.75 (g, 2H), 7.4 32
(d, EH), 7.5 (¢, LH), 7.73 (d, 2HD),
7.9 (d, 2H), 8.5 (s, 1H), 8.7 {d,
1H), 9.30 (s, 1H)
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(d, 211). 8.43 (d, 1H), 9.90 (s, 1H 52 M Me HNH_ O 2.39 (s, 311)
3.08-3.00 (rn, 214), 419 Meth 3.32-3.22 (m 2H), 3.60-3. 444“ $Elg

1H), 3.98 (s, 311), 4.50 (1.21f). 7.14 (d, 1H), 7.20 (d, 1 43@&

IH). 7.73 (d, 211), 7.90 (d, 2H), 8.44 (d, 111), 9.89 (s, 1H 53 Me Me H N
H/ 0.9 (8O ®My¢3€. 38 (s, 3H). 3.25-3.06 417 Wil ||' ¢em/GEiapeoe3. 97 (s.
311), 7.20 (d, 34 111).7.40 (d 111)437.61 (s, ]1i), 7.72 (d, 2H), 7.92 (d,
211), 8.43 (d. 11-1), 9.89 (s, 11.1) 0 7 SEP 2606 WO 0 310 76 9 7 6

E’.CE'ZG??E%???J%Zrﬁgc S S P O M
7.43 (d59lHME e [ a%r\}g\m[ 2 HjlGggd)ﬁfdlﬁzglz_b(iﬂ-l],gg)?.[d,& g{f gm{egl 6,(2.54
Eé'? %/E?H'Glg'rzgré. 28 I 7%"‘{%19915 Phi gt %Hé%ra(di, 1H¥M* 7. 45 (m
1H), 742 (di 2H), .84 (d, 2H), 8. 52, (g}qliga,lmaggqs@glﬂ 14, Pp.58 (s,
i i\ll(()n1202HEbrj’5é}_2m%tli—l)H 5 65 LA BB oH, 710, 0T 1115 540 (m
IH, 7.38 (H, 1H,[7.83 (m 1H. 7|1, 069, 2. 7-86 (d, 211),[8.52|(s,
). 60" |Mc|Me|F | WA~~~ 237 (5, 3H), 2.93 (1, 2H), 3.17 (s, | 421 | Melh
3H), 3.28 (t, 2H), 3.84 (s, 3H), 7.2 35
(d, 15D, 7.6 (m, 3H), 7.67 (s, 1ED,
8.08 (t, 1ED), 8.38 {d, 1H), 9.4 (s,
1H}
81 |Me|Me|F |NH; 235 (s, 3H), 3.85 (5, 31D, 7.2(d, | 363 | Meth
3 1M}, 7.35 (s, ZH), 7.62 (m, 3H), s
B.07 t, LED), 8.4 (d, 1H), 9.35 (s,
1H)
62 |- |Mc|H |NH; 1.47 (d, 6HD), 2.49 (s, 3H), 5.68 | 373 | Meth
Pr (sepl, 1HD), 7.13 {m, 3H), 7.43 (5, 31
IH), 7.72 (d. 2H), 7.85 (d, 2H),
8.4 (d, 1H), 9.81 (s, LH)
63 |no- |H |H NHW 0.38 (m, 2H), 0.43 (m, 2H), 0.75 | 399 | Melh
Pr @, JH), 1.70 (m, 2H), 2.10 (s, 1H), 36
471 (t, 2H), 7.40 (d, LH), 7.74 (d,
3H), 7.92 (d, 2H), §.51 (5, 1H),
8,69 (d, 1H), 9.30 (s, 1ED), 10.20
(s, 1H)
64 |n- |[Me|H NH\V 0.37 (m, 2H), 0.46 (m, 2H), 062 | 413 | Mcth
Pr (m, 3, 1.61 {m, 2H}, 2.11 (m, 37
LH), 2.73 (s, JED), 4.69 (t. 2F),
7.36 (d, 1H), 7.74 (m, 3H), 7.91
(d, 2H), 8.47 (s, IH), 8.66 (d, IH),
10.25 (s, LED)
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8-68 (d,
(s, 3H
(d, 1H),
11-1),
2.90 (q.

111), 9.58 (s, 1H), ] 0.19 (mIH) i- Me HNHS 1,52 (d, 6H), 2.39
3.18 (s, 387 Meth Pr 311), 2.79 (s. 3H), 5.58 (m 11-1), 31 7.29
730(br t. 1H), 7.69 (d, 2H). 7.89 (d, 2H), 820(ﬂ?|55pg@570(d
10. 20 gng . 15.00 (v bra, 0.7H) 58 Et HH NH ~y 1.40 (t,

2y 037036436 (s 403 Meth 3H), 3.3 (t, 2H), 4. 75F¢H BW9W7432

(d, 11-1), 7 5 (t, 1H), 7.73 (d. 2H-#47.9 (d. 2H), 8.5 (s, | H), 8.7 (d,
1H), 9.30 (s, 1H) 7 SEP 2196 WD 03! 076736 PCT/ CD03/00963 -43- Ex R R R R4
NWI R M 'dsciived 59rebbase H NH . LOO (s, 6H), 2.37 (s 3H), 3.17 (d, 417 Meth

OHzH)

7%‘1?13“5%5' p?@ﬁflﬁﬂmé‘%mg}?%dwﬁ%&}g 87 (2”1(1% 'GQ)NZ Ie\s/g (Fs’

N><~~9 2. 3,ciisd b 1h s&c@&r&n&@g&%ﬂﬂmw&jmsﬂb}l) 3 28 (t, 2H), 384 (s,

7 2, 35
.2 11@ # 850 b0kt B 3H). 35 .07 (1 1K), 8.4 (d, 1M, 9.35

9

(
(sept

10

L5

0

23

D% 7 (s . 1H), 83S (d. 1H),
ifi ‘D’Wéh WLFWMEFBH‘Y([%CMM H@%%'"f@ﬂs'w Pﬂ'?ﬂ'ﬂ'"(&“@as Met h

H'NH2 147 (d, 6H), 2.49 (s, 3H), 5.68 373 Meth Pr
fl-r])P:ﬂHui@i ipwlac@pMeQHA3 (s, 31

LExample 65
2-14-[N-(1 Marpholina-2-methylprop-2-ysulphamoyl Janilino } -4-(1 ,2-dimelhylimidazo]-5-
ylpyrimidine

2-[4-(2,2-Dimchylazindin-1-ylsulphonyl)anilino]-4-( 1, 2-dimethylimidazol-3-

yl)pyrimidine (Example 47; 200mg. 0.502mmol) was dissolved on warming in morpholine
{4.7ml, excess) and stirred al roomn temperature for 3 days. The excess morpholine was
emoved in vacuo and the residue dissolved in EiQAc {40ml) and washed with water {3 x
40ml), dried the solvenl evaporated in vacun. The crude product was inmmraled wilh ether
[iltered washed with ether and air-dned o give the title compound (200mg, 82%]) as 2 while
salid, NMR 1.03 (s, 6H), 2.27 (s, 2H), 2.38 (s, 3H), 247 {m, 4H}, 3.52 {m, 4}1}, 3.95 (s, 3H),
7.05 (5, 1H), 7.2 (d, 1H), 7.63 (s, 1H}, 7.72 {d, ZH), 7.88 (d, 2H}, 3.43 (d, IH}, 2.86 (s, 1H);
m/fz 486.

Example 66
Example 66 was prepared by the procedure of Example 63 using the appropriate
starling malerial
Ex | Compound NMR mfz
66 | 2-(4-[N-(|-Pymolidin-1-y]-2- 1.03 (s, 6H}, 1.62 (m, 4H), 2.35 (s, 3H}, 47
2 methylprop-2-yl)sulphamoyl] 242 (s, 2H), 2.53 (m, 4H), 3.93 (s, 3H),
anilino}-4-(1,2-dimethylimidazol- | 695 {s, 1H), 7.18 (d, i1H), 7.63 (s, 1H},
S-yl}pyrimidine 7.73 (d, 2H), 7.87 (d, 2H), 8.43 (d, 1H),
986 (5, 1H)

[



= e

1H), 7.72 (d. 2H), 785 (d. 2H), 8.44 (d, IH), 9.81(s, 1H) 63 n- H H NHL
0.38 (m 2H), 0.43 (m 21-1), 0.75 399 Meth Pr (t, 3H) 1.70 (m 2H), 2.10
(s, IH, 36 4.71 (t, 2H. 7.40 (d. 1H, 7.74 (d, 3H), 9;25@&2@'&“) 8.51
(s, 1H), 8.69 (d, IH), 9.30 (s. 1H), 10.20 (S. 1H) 64 n- 0. 37
(m 2H), OYOBHGIS2H), 0.69 413 Mcth Pr (m 311), 1.61PCHEBEHGIEID 11 (m
37 1H), 2.73 (s, 3H), 4.69 (t. 2H),4%-36 (d, 1H), 7.74 (m 3H), 7.91 (d,
2H), 8.47 (s, IH), 8-66 (d, IH, [025 (s, 1H 0 7 SEP 2006 WO 031076436 PC
UGBG310G8duple g7t | sol ated as free base 2 Purified by flash silica
chromatorahy DCIVlIVEO—l (90: 10) 7 Purified b flash si.li.ca_chromat ogr aphy
DCM MeO Ispprepyl-2-mpsthylimidagolnt, vi) {2 ' BEgUYAEHIRYBCM MeOH (95: 5
mcreamgigniuﬂmpol arity to 90:10) 5 5 Puri fed by IsoI u to amne col u mn
6 i-Pr used in place of MO Exanple 65 2-14-[N-fl -Mholino-2-nmeth | ro
-2- | sul haf® arumﬂlm@f 2-4minp=4di 1 rearmony-dimerindimidazol soyhnyyioydingi di ne

2-14-(2 d I
T L e i T s S D M
i n nor ph@0ingel 13 mnﬁmms{dmm)im-aﬂdlnst)chwﬂddiam {0 dime. 38 matcliraed £3i- 3 days-
Th . d.th dj | ved i
Ny R e T D R R A

evapor ats@diuin¥-DudGide. (2386, 2606800 GATINE ninas hlemwmmnmmmelﬂaeeacum | tered
washed with ether and air-dried t Qound grrg 82% as

t he e
o+ o wasgppl ampmferapsroge o lieOn 104 WaS addel RGNS PRl o507 (
4H) , 13- S thdlte 4&X)2 coburi, efufed Mwith MeCH {10 x 30ml) and the product was thcn

eluled wilh 5% methanclic ammania (10 x 30ml). The solvent was removed by evaporation

and the residve purified by flash chromatography on silica gel eluting with DCMY MeOH
(100:0 increasing in polarily 1o 97:3) 1o yield a foam which was dissolved in McOH (2ml) and
trealed wicth 1N HCI in ether (350ul, 0.35mmo}) for 5 minotes. Solvent was evaporated in

15 vacuo to yield a yellow foam which was Irituraled with ether to yield afier fillration the Lille
compound as a yellow solid (141mg, 39%) NMR: 1.05 (t, 3H), 1.53 (d, 6H), 2.30 (s, 3H), 2.85
{q, 2H), 3.32 (m, 4H), 5.58 (m, 1H), 7.21 (d, 1H), 7.52 (t, 1H}, 7.73 (d, 2H), 7.86 (d, 2H), 8.39
(s, IH), 8.68 (d, LH), 10.18 (brs, 1H}; m/z 445.

20 Examples 68-76

The following compounds were prepared by the procedure of Example 67 using the

appropriale staciing marterials.
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F
7.05 (s, 1H, 7.2 (d, 111), 7.63 (s, 1 H), 7.72 (d. 2H), 7.88 (d, 2H), 8.43 I
(d, IH), 9.86 (s, 1H); rnla 486. 20 Exanple Exanple 66 was prepared by )
t he procedure or Exanple 65 using the appropriate startﬂﬁgsﬁﬁtfﬂﬂ'ﬁal Ex
Conpound NVMR mx 66 2-(4-[N-(l-Pyrrolidin-l-yl-2- 1.03 (s, 6H), L62 (m
4H), 2.35%WQ0T4Es 470 a net hyl prop-2-yi)sul phanoyl | PCHGER0MAL) 2 53
(m 4H), 3.93 (s, 3H), anilino}x(1, 24édi-net hyli m daxo!- 6.95 (s, 1H).7.18
(d, 111), 7,63 (s, IH), 5-yl)pyrimdine 7.73 (d, 2H), 7.87 (d, 2H). 8.43

(d, 111). 9.85 (s, 111) 25 | = ----cmcmmmmcee e e o - 0 7 SEP 2006 WO
0310744Bpy PLR!G 100983 45- Exapphe 4- (1-1sopropyl - 2- et hyis hssigol - 5-yl
2-14-1 N(2- ¢l hakxye(hyl ) sul phanoylllanilino ) pyrinidine Tola store
A 1- 1| sopr oppyisT 2d, lﬁH)Hy'i'ﬁ(m dHx@1818s,yl )
hy, 0. 75mol ). N ze
40pny, 1-13 mmol ), ﬁl{g?zﬁgénzy'l ¥ éach@one)
) and 2,2'- bi s(dimphzHys. ﬁmbﬁ,pﬂﬂ]nmn(dllﬂ}
oxane (10m ) was Xi de
e heal ed at 80C oy ggﬁ%‘gﬂﬁ%ﬁ@c bg
McOH 105m ) was 4dqdpggc mnd, anelcrgmqr}ﬁ pour
O.CV. lum —eluted firgt with MeOH
was thei’»@ ellit ekM@i t h 5% nel hanol|il §24meBRi TGO, BbhE) . T
renmoved] by gvappration and the rneg u £hf
silica pel e?fﬁt ng with DCM Ntc}ﬁﬁz'cf%%-@ iﬁng?gggﬁ,ﬁgﬁ?ﬂa
to yield a floam whi ch was di ssol édl 2H) MEQH IDn4.30 GniH), tre
in ether (330pl}, 0.35mu&) for 5| ) vent..was evap
vacuo tp yield p yell ow f oam whi cﬁ!ﬂé’qi?ﬁlﬁgﬁa{%g@i{]w th ether tp vieg d after
Filtrat]wn tlhe |MeJMCHa)- 1.52 {d, 6H), 1.98 (m, 2H), 2.63 (s, 443 | Meth
Pr oH), 3.09 {1, 2H), 3.35 {r, 2H}, 5.58 39
{m, 111}, 7.25 {d, 1H), 7.81 {d, 2H}, Meth
798 (s, LH), 7.99 {d, 2ZH), 865 (d, 65 .
1H), 10.25 (s, TH). 10,53 (brs, 0.7H) |
71° |- |nBo 082 (1, 3H}, 1.30 (m, 2H), 1.49 (m, 414 | Meih
Pr 2H), 1.51 (d, 6H}, 2.80 (5, 3H), 3.22 L
m, ZH), 5.54 (m, LH), 7.29 (d, 1H, Melh
7.79 (d, 2H), 7.906 (d, 2H), 8.20 (s, 67
LH}, 8.71 (d, 1H}. 10.29 (s, LH), 15.]10
(v brs, 0.7H)
72% |- | CE-(CHy)- 1.52 (d, 61T}, 2.58 (m, 2H}, 2.80 (s, 454 | Meth
Pr J3H), 3.55 {m, 2H), 5.56 (m, 1H), 7.30 39
(d, 1H}, 7.89 (d, 2HD, 8.00 (d, 2H), Meth
£.22 (s, 1H), 8.76 (d, LH), 1036 (5, G6
1H), 15. 50 {v brs, O.7H])
73" | Me NH - 1.05 (s, 6H), 237 {s, IH}, 3.1 {s, 5H}, | 431 | Meth
\\/\D 3.95 (s, 3H), 7.18 (d, LH), 7.22 (s, 40
1H), 7.63 (s, 1FD), 7.76 (d, 2H), 7.88 Meth
{d, 2FD), 8.43 (d, 1H), 9.86 {s, 1} 43
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compound as a yellow solid (141 ng, 39%9 NWR, 1.05 (r. 3H), 1.53 (d, 611),
2.80 (s. 3H), 2.85 (g, 21-1), 3.32 (m 4H), 5.58 (m 111%?6%5;22&'? 1H),
7.52 (1. 11D, 7-73 (d. 2H). 7.86 (d. 2H). 8.39 (s, IH), ‘8! exi(d0lhH).
10-18 (bra, 1H); mz 445. 20 Exanples 68 76 The foll ow ng conpounds were
prepar ed BYOtHEHIFocedure of Exanple 67 using the apprBgPFEEMIS3arring
materials H NYNRx N 50 0 RAN-M70. 0 7 SEP 2006 WD 031076436
PCTI GBO3( QU9A3 -46- EX Rr R2 NV\R Mz SM 68 2 1- McQ(CH2)3- 1.57 (d, 6H),
1. 7B (M EZIR2IRE (S, 434 VBTN PhmB) . o 1 S (S, 3, 3.2 si)] 3. 36
39 (m |21 58 (m 111). 7.30 (d. 111) Neth 7.82 (d| 2 7 {99 (d,
2H), 8.p2(di-6Pp 1H-\8.78 (d, | H)i,5410 680 I(E5 (i BH),ED3 (e, Me| 425pMeth, | 6H)
2.79 (s| 3H)\,. 3|14 72 Meth 1P , - 7} 28 H. 7.83
39 (d,|21-1) 98 (d, 211), s. ?I%ﬁ%}ﬁ%%%%# 1y, 51390 8 (s.
Methh

1H 70 [- M{2N(EH2) 3- 1.52 (d, 61ih, 09866 (. 18KM.04268, 168, | 443 Pr

7 51(d [2H) | M{h 7,08 (s, 10y, [79%epu AaA T 481 Ges| 144 1q 25 (s,
111). 1P, 53 |(brp. 0.713) 2H), 7.94 (d, 2H), 8.21 (s, LH), 8.72
(d, 1H), 10.29 (s, 1H)
75 i- | EdO(CHy)y- L.06 (1, 3E1), 1.55 (d, 6H), 1.76 {m, 444 | Meth
Pr 2H). 2.82 (s, 3H), 3.25 (m, 2H), 134 19
{m, 4H}, 5.59 (sept, LH), 7.30 (d, [H), Meth
7.82 {d, 2H), 7.99 (d, 2H), 8.21 (s, 49

1H), 8.73 {d, 1H), 10.32 (s, IH)
6 - | N~ D/V 0.11 {m, 2H), 0.40 {m, 2H), 0.91 (m, 471 | Meth

Pr 1H}, 1.53 (d, 6H), 1.80 (s, 3H), 2.87 39
{m, 2H), 3.14 (d, 2H), 3.35 {1, 2H), Melh
557 (m, 1H}, 7.25(d, 1H), 7.55 (i, 47
1H), 7.72 (d, 2H}, 7.82 {d, 2H), 8.20
(s, 1H), 8.6%{d, 1H), 10.18 {5, 1H}
" Isolated as free base

% Purilied by Nash silica chrematography (DCM:MeOH 98:2):ammonia {100:0 increasing in
polarity to 99:1) Residues was further purilied by flash silica chromatography DCM:MeOH
(96:4)

5 7 Purified by flesh silica chromalography DCM:MeOH (98:2 incrcasing in polanty 1o 90;10)
4 Purified by flash silica chromatography DCM:MeOH/NHa {1%v/v) (95:5 increasing in
polarity 1o 83:13)

5 Purified by flash silica chromatlography DCM:MeOH {97:3 increasing in pelarily to 25:5)
¢ purified by flash silica chromatography DCM:MeQOH (95:5)

16 7 The other inlermediate was 4-bromoe-phenyl methyl sulphone (commercially available)

—
]
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71 1- n-Bu 0.82 (t, 3H), 1.30 (m 2H),1A9 (m 414 Meth Pr 21-1), 1.51 (d,

6H), 2.

(d, 2H),

15-)0

80 (s, 3H). 3.22 39 (m 2H), 5.54 (m 1H), 729 (d, DFHBEPMupR -- 7. 79
7.96 (d, 21J), 8.20 (s, 67 1H), 8.71 (d, Ili). 10-29 (s. 114),
(v brs, 0.711) 72 i- CF3-(CH2)2- 1.52 (d, 611), 2.58 (m 211), 2,80

(s, 454 MSYMOMPEIGH), 3.55 (m 2H), 5.56 (m [li). 7.30PGHGBIPWRIH), 7.89

(d, 2H),

8.00 (d, 211), Meth 8.22 (=g-111), 8.76 (d, 111), 10.36 (s, 66

1H), 15.50 (v his, 0.71-T) 73 Me 1.05 (s, 6H). 2.37 (s, 3H), 3.1 (s, 5H),

431 Met
111),

. 7P 195 3H), 7.18 (d, 11-1), t22 (s, 40 1 H), 7.63 (s,
7.@“"@{”%1) (s, 3H), ( ) (s H) (s

7.88 Meth (d .86.(s, | H 4307

SEP 200 6i-\AG-OENe g B ;;--.,-fi P S [ M2 x 5M 74 i -
1.54 (d, 6k Yime 1. 75 (m 2H), 1.93 (m 442 l\/t:Lh Pr - CH 2H) 2.79 (s, 3H),
3.45 (t, -52 39 (m 113), 3.60 (q. 1H), 4.04 (quin. IH, Mlh 5.57
( S ept 114), G:J-ﬂ@su(mipmz a@ﬁ {2312m17 9.34 mmutleasza’_dQ:)d 102 s@lytigrdef uR2-anilinggd-21 (s,

7 2) 3;i 1. . 55 d
o11) .+ 198 Phretaler Rt Db Dlop 31 gpe) Sragtoglin dppttibade, > |
4H), 5. 58miseptc. ThH)mxllYn:Cﬁﬂs §iitredlatheC fae3thmindie® 2odifl jenipebalord o 9 h(miran&H) 8 2]

(s 49

111 8.73_(d, 0 32 0.1 2 40 2
.91 (mheavziawﬁw f°$5|1 5m)'r %%tl&‘éﬁﬂ%ﬂﬁ@l%ﬂ mﬁ%ﬂﬁ@%ﬂ (m 29,

10

15

20

solulion of excess 1,3-dimethoxy-2-aminopropane (Method 59} in ethanol 20ml) and
dimethylethylamine (0.5ml) were added Lo the residue, and the mixture siimed al room
temperature for 18 hours. The volaliles were removed by evaporation. The residue was
triturated with water and Lhe solid product collected by filiration and dried under vacuum at
G0°C , The residue was purified by Nash silica chromatography DCM:MeOH (25:5) Lo give
the title compound. NMR: 2.40 (s, 3H), 3.10 (s, 6H), 3.20 (d, 4H), 3.32-3.28 (m, 1H), 3.98 (s,
3, 7.20 (d, 1H), 7.55 (d, 1H), 7.65 (s, 2H), 7.74 (d, 2H), 7.90 (d, ZH), 8.44 (d, 2H}, 9.8% {5,
IHY, mfe 447

Examples 78-50
The following compounds were prepared by the procedure of Example 77 using the

appropriate amine.

N N
e
;]j R'

O
Nea
Y

‘--ﬁN“\

=

Ex |1 NMR Mz

78 NH\l/\Oxx 0.9 (d, 3H), 1.0 (1, 3H), 2.38 (s, 3H), 3.14-3.08 {m, LH), 43}

3.31-3.20 (m, 4H). 3.97 (s, 3H), 7.19 (3, 1H), 7.38 (d, 1 H),
7.63 (s, 1133, 7.7 (d, 2H), 7.90 (d, 24), 843 (d, 1H), 9.91 s,
1H)
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(m 2H). 3.14 (d, 2H), 3.35 (t, 2H), Meth 5.57 (m 1H), 7. 25(d IH), 7.55
(t, 47 1H. 7.72 (d, 211), 7.88 (d, 2H), 8.20 (s, IH, 8g [wg) 10. 18
(s, IH Isolated as free base 2 Puri fied by flash S|I|ca chrong gr aphy
(DCM McOH 98: 2):ammonia (100:0 increasing in polarity to 99:1) Residues
was furt hé¥O 436 ed by flash silica chronmat ography ACRENEBR/NE36: 4) 5 3
Purified by Flash silica chromatograpiy DCM MeOH (98:2 increasing i n
polari ty to 90;10) 4 Purified by flash silica chromatography

DCM Med r3 (T TV) TREp 'ncreasing rnpolarity To 85 15)| M| fied by
flash spliga chromatographyDCM MeQH (973 increasing in polaritly tag 95:5)

e Purif)j2d|by.f4ash si I| 202 He.25) a2y 0.0 MEORIOE 95 38), 318 (The3%t her

i nt er medj,at e 4-brorn thhe ( y lavail abl e)
... 0 SEP 2096 WO 03103}@4%%%@&3%@ Adr ﬁ%x"yﬁ%f
2- Di rnef hy|i m dazol - 5- yI ) 7.8 & 2HNS(10 (& -16), Iste Xy op- 2

i py L i-m-di-ne—Chi
Sol ut i ofBb| v 2odane 6 CGHRD80 1l Ao 6. )
, LI 2mmpd hg i) Lhﬂlﬁﬁlﬁmbﬁ%{)dﬁgﬁ&ﬁaﬂvﬂh@fmur he [mi xture

(Met hod| 84
was stifrefl at 5C for 30 m nutes roomten_;perature or

at reflux 1or 1.5 hour- Tﬁ@ﬁiﬁ KHL 764 kA T BB EHo7 3D 2K Bddo
and a ol ution of excespg ﬁ]fﬁlg ghm(y 2- am nopr opane (Method [59)
et hanol| (20m ) and di mat%f mne (0.5nt) were added to the residue,
and the n$ushivis ®aseldal M@elh@t 57 oom to tenperature for 18 hours. The volatiles

were renmpyve ration. The r t.ur at ed and t he
solid pppo%tugﬁeﬁﬁbﬁv@éﬁ@ac mﬁﬂswlé&ﬁ@mﬁﬁ‘aﬁ?% @uﬂﬁ*ﬂawa&?aalwﬁeoc The
resi due Mmuhyﬁhmlmcrﬁrbﬁa&aiﬁpﬁ)lm@mtaamymr aphy DCM MeOH (95:5) to give
the titlg conpound. N vl 20 (d, 4

332- 3. 25 Kufified by fiysh ss-cgahre@amg@mmbcm rg)eow? 2K ﬁaamng%scr(aa Mqumd 617H235 (s,
2H), .74 (d, 211), 7.90 (d, 211), 8.44 (d, 2H), 9.89 (s, 15 1H); nlz 447

Exnmple 81
2- [ 4[N 1 -Methvylthio-2-rmethyl prop-2-ylJsulphamoyl Janilino} -4-(1.2-dimeihylimidazol-5-
yNpyrimidine

2-[4-(2,2-Dimethylaziridin- 1-ylsulphonyl)aniling]-4-(1,2-dimethylimidazal-5-

10 ylipyrimidine (Example 47; 200mg, 0.50mmol) was dissolved in dry DMFE (10m]) and
NaSMe {176mg, 2,51mmol} added as a solid. The mixlure was slimmed under inert pas al room
femperatire avernight. Acetic acid {150ul, 2.62mmol) was added and volatiles were
evaporated vacoo. The residue was Irealed with EIOAc (A0ml)waler (30ml) and the
suspension fillered and the solid washed with water and dried. The crude product was

15  LAlurated with MeOH, fillered, washed with MeOH and dred 1o give the Litle compaund

r (205mg, 75%;} as a white solid; NMR. 1.10 (5, 6H), 2.06 (s, 3H), 2.37 (5, 3H), 2.62 (2, 2H),
3.95 {s, 3H}, 7.2 (d, 1H), 7.35 (5, 1H), 7.63 (s, 1H), 7.73 (d, 2H), 7.87 (d, ZH), 8.43 (d, 1H),
9.86 (s, |H}, mfz 447.

20 Example 82
The following compound was prepared by Lhe procedure of Method 80 using Method

72 as a slaring material.
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Exanpl es 78-80 The foll owi ng conpounds were prepared by the procedure of
Exanpl e 77 using the appropriate amne. H (X1 / - eS% POTQS%% Rr NI\/R
Mx 78 NHO 0.9 (d, 31-1), 1.0 (t, 3H), 2.38 (s, 31 1), 8

431 x 3.31-3.20 (m 4H), 3.97 (s, 3H), 7.19 (d, 31-1); 7 33 (d, 1 H), 7 63
(g. 11-1) Wgopigs 21-1), 7.90 (d, 211), 8.43 (d, Ili). Pgﬂgﬂﬂﬂ%WE’113) 07
SEP 2006 WD 031074436 PGTI GBO31009835#-49- EX A NMR Mx 79 NHS / 0.02 (t.
2H), 0.25 (t, 2H), 0-75 (5.3H). 2.08 (s, 3H), 3.64 (s, 399 3'I 3}1), 6.90
(d, 2H), 7.31 (s, 1H).7.38 (d, 2H), 7.45 (s, 111), 7.60 (d, 2H), 8.10 (d,
1H), 9. 93 NN O~ U. /9 [MR311), 0.89 (d, 3F), I.20 (d.m2l-!).
230 (s, |2 JCokbynt s 2 08 () 1H). 323318 (m 4H. 3 96l(s |3H),
7.20 (d.,)82H)] 5-Bfom6-4{(d-isobbdpyl-F-. 64 | A st4 (d.HH). 278G, IX, 2.21 (), 2HY, 393 ((.d.502H) , 8. 41

gidi i Icial % hr 2' goﬁ’gjﬁ' bq]é'églaét\f%k” »ég‘i)j 255&%?‘53527&5 ‘ﬁh?k‘?ﬁg d. ﬁrgﬂ-hodf lags hF>ur i

fied by |fl agie- ﬁﬂhhﬁ@ﬂ@hmﬁﬁhﬁgn af hwlwm (d%l{)?}a ﬂlPlM iLEh, @y, |f | agh

)

silica ghrofmatography, DCM MeOH (97 start - Methgqd 61 5
Exanpl e anikine) pyprpidinget h vl t hi éHi» 'Hé@ﬁﬁfl"’%r'd “é‘-' Gs hanoy!|l anifl i no
}-4-1 1, ' =5- ytiuyrimdine 2- [4-(Z. Z-Onmechyl azrri din-
| -yl sul phonyl )ani |ino]-4 -(1, 2-dinethyl imdazol -5-
Example &3
5-Cyano-4-(1-ethyl-2-methylimidazol-5-y]}-2-{4-[N-(2-methoxyethyl)sulphamovyl Janilino }
5  pyrimidine

A suspension of 5-bromo-4-(1-ethyl-2-methylimidazol-3-y1)-2- [4-[N-(2-
melhoxyelhyl) sulphamoyl]anilino) pynmiding (Method 80; 0.35g, 0.70mmol), zinc cyanide
{0.05g, 0.42mmol), tris(dibenzylideneacerone)dipalladiom{0) (0.02g, 0.02mmol) and 1,1'-
bis{diphenylphosphino)lerrecene (0.03g, 0.05mmol) in DMF {7ml, 0-1M] was degassed (N3

10 purge}, then heared at 120C for 48h. The mixture was coeled and filiered through
diatomaceous earlh, then concentrated in vacuo and the residue was purified by flash silica
chromatography DCM:MeOH (97:3) to give the lille compound as 2 yellow oil (30mg, 20%).
NMR 1.22 (t, 3H), 2.52 (s, 3H), 3.15 (g, 2H), 3.27 {s, 3H), 3.42 (1, 2H), 4.41 (g, 2H), 308 {1,
1H), 7.75 (d, 1H), 7.83 (d, 1H), 7.90 (s, LH}, 8.18 (s, 1H), 8.68 (5, |H); m/z 442,

13

Exnmple 84 .
2-[1-{2,2-Dimeihvylaziridin-1-vlsulphonyDanilino]-4-(f 2-dimethylimidazol-5-yl)pyrimidine

To a solution of 2-[4-[N-(1-{4-10lucnesul phonylox y}-2-methylprop-2-yl)sulphamoyl]
anilino}-4-{1,2-dimethylimidazol-5-yl)pyrimidine {Methcd 81; 2.14¢, 3.75mmol) in acelcne
20 (73ml) was added powdered anhydrous polassium carhonate (0.57g, 4.13mmol). The mixture
was heated at reflux far 4 hours. The reaclion mixture was allowed to cool filicred and the
solid washed with acelone. The fillrale was evaporzaled o give the title compound {1.36g,
9[%) as a whirte solid. NMR 1.42 (s, 6H), 2.37 (s, 3H)}, 2.43 (5, 2H), 3.93 (s, 3H), 7.20 (d,
1H), 7.63 (s, LH}, 7.77 (d. 2H), 7.95 (d, 2H), 5.43 (d, 1H), 10.0 (s, 1H), m/z 39%.
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10 yl) pyrimdine (Exanple 47; 200ng, 0.50nnnol) was disco] ved in dry DW
(10m ) and NaSMe (176ny, 2. 51mm|) added as a solid- The_m xture was
stirred under inert gas a[ room tenperature avernight. Ak %P2 2008 (150l ,
2.62mmol ) was added and vol atiles were evaporated vacua- The residue was
treated WW@IEF@ESE (30ntl) |l water (30m) and the suspensPORGEIYiE#Ied and t he
solid washed with water and dried. TFi5-crude product was 15 tri turated
with MOH filtered, washed with MeOH and dri ed to give the title conmpound
(205ng, #abplassa whlte solid; NWR 1.10 (s 6H) 2.06 (s, 3H), 2.37 (s,
314). : .2 3 H. 7.63 (s,
111), 7. aniling : ]ding 1y g 447. 20
Exanpl e 82 T I falagola) Weks R q nE:-F' or ocedure of Method
80 using Met Eggfvﬂ%[?%i‘gﬁb& pgt artﬂgmrrat en%laadﬁ% 1956 506 WO 0310 76 43 6
PCT/ GHO3(hewg Bz o)anibige] -4l -iserreryirAdret yliidagplyS- ylaamaﬂmmmr(dliﬂﬁ o py| - 2-

1.44 (d,,
ety | i aotpp s/ dlagd gociheig Coffpddin flore et 4 Bo-1FJar gne hoge, oo
1H), (Emﬂmtmwgnsm qﬂtﬁm‘r)awﬁs]adﬂed?aild(nchlmglei)qunﬁmﬂﬁrqﬂl,rthrH)O m@u@-i (s, 1H),

Engigpl( Z E}farg{xl | no% ﬁp{lre@@nd gdu?e.?i h%%&mg cmsh%% 1& ahd lhanlhf:. s%'lvarﬁ \r/emq:nrv%d . TH)

-ethyl - Mﬁdﬁl URzedidk Msbaﬁnéﬁbﬂlb&h{c&n M@ fuirjisdibqubaraudibani |1 i no |
5 pyri m I ne A suspensi
5- br oro- Ixdregen ebgnate. Sﬁkytlﬂwﬁﬁwﬂda%a'ﬁlﬂsﬂyw Bhq oreqnig 1T VAR ERBRIFEPRY | )

sul no exbradt O 0BR chmbigkAC Ccyani de
(0. 8?5 uale;l;@nhﬁd19,@&%%:@%%@%9%@@3&3&%% plgrl adi ur’r%O%J (0 025

0. 02l wa@-n@lwmh wrater G0mi)ciing hewa /1 SmBedsisrand the velgbleremope B vaRPrdmiD| ) i n
DVF (7 i 4sh,
The m xt Drereie FE A ERRE Aot derih B e b R it B TR

concent r pirifid ifiec vae pardan §sind waedkshhed wableQHr (Bin)echd I HChmrether [M@a

chr omato 97 e the t aun a vell ow oil

(30m, 000 R Vo i 58 e iaporohcd M YR et R PR G B 2 11 O
3H), 13- 4&.rﬁﬁounéitj)3mg51M(mz (&Hiﬂ} 53@& $H), 4.61 k), 2HY, 5568 ((ndu-nlm)m (ﬁ& ﬁ$,| (d, 1H),

7.90 (s, %11(1:1)1 4H), Tgﬂ((d 2H3, ?H)gn(d zm 321 (s, 1'1% 314([ 11% ll'.}%é(s 1H), £5.00 (br s,

1H); miz 448.

Example B6
20  4-(l-Isopropyl-2-methylimidazol-5-

pyrimidine
A solution of water (0.5ml} and oxone {(400mp) was added (o a solution of 4-(1-
isopropyl-2-methylimidazol-5-y1)-2-[4-(3-morphelinopropylihio)anilino]pyrimidine (Method
B5; 260mg, 0.58mmol) in MeOH (2.5ml) and acetone (0.5ml). The mixture was stired for 4
25  hours, a soluiion of sodium metabisulphite {250mg) in water (1ml) was added and the mixiure
stirred for a2 further 20 minules. The volatiles were removed by evaporation. Water (10ml) was
added to the residuc and salurated aqueous sodium hydrogen carbonate solulion added (o
basily the solulion, The aqueous solution was extracted with EIOAc (2 x 25ml), the extricts
combined, washed with bone (10ml), dried and evaporated. The residue was purified by
10 chromatlography on silica eluling with DCM f MeOH (98:2 increasing in polanly Lo 92:8). The
purified product was dissolved in methanol (4ml), 1M elhereal hydrogen chloride (270pl)
added and the volatiles removed by evaporalion. The residug was trilurated with ether 1o give

the Litie compound {120mg, 43%). NMR: 1.52 (d, 6H), 1.98 {brt, 2H), 2.62 (s, 3H), 2.88-3.00
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Example 84 2- 4- 2 2-Dineth laxiridin-I- Isul hon 1 anilino -4 12-dineth

-5-YI)v vii i mdine To a solution

of 2- (4-j N- (1- (4-t ol ucnesul phonyl oxy) - 2- met hyl pr ap- 2- yI ) sul ghSkBy 2005

ani lino}-0-(1, 2-di net hyl i m dazol -5-yl ) pyrinudi ne (Method 81; 2.14q,

3. 75mmoi ) Wnodgenene 20 (73nl) was added powder ed anhyB¢BUEBEESSi um

carbonate (0.57g, 4.13mmol). The m xts@are was heated at reflux Far 4 hours-

The reaction mxture was allowed to cool Filtered and the solid washed

with aceﬁbpmeﬁmesatumahe(msmyaﬂptsa&@ﬂﬂwgwafm lﬁ%dmmmm(dund (1. 369,

91% as a white soli NVR 1 37 (s, 3H), 2.43 (s, 2H). 3.95

(s, 3H), 3, P58 (dy 2ED), fﬁﬁ)(d ITD&,T{@ J}Dmm“ﬁw (d, 211), 7.95 (d, 2H). 8A3 (d,

IH),10.0 (s. 11-1), rnlz 399. 25 0 7 SEEP 2046 WD 03/076436 PCl'1CD03100983

-51- Exans 2- 4 enz Isul honi anilino -4- -iso ra 1-2-nmeth |im dazol-5- |

i mdine w Hydrogen perOX| de (0.3m) was added to a sol ution of

2-[4-_(begnzyl i?sgnlnll Q I ‘ . 3.8l - 5-yl) pyri mdine

(I\/Ethod : 0 Zim.) and the m xture

heated at 60- lﬁ&ﬁnﬁ@iﬂuﬂ%dhﬁﬁb‘l)wasFaldﬂddTeﬁsdﬂyldnﬂge#ﬂpmpmwﬁb (0.3ml) was added

and healing continued fora further 30 m nutes re S dlluted and

ool 6d bPCRUIAEoLS ARG e BROPHIT PR STH S Dl

evapor at %I%a] addiR abiR T3, SMB. PRSiRAKD s }Eﬁlﬁdjat@tﬂl\ﬁs@ M4 EMut8 ARd the vﬁ&'ﬂhﬂ’ at ed

aqueous Sodi um hydrogen carbonate sol ution (15m ) and water (1OmM). The

or gani ¢ verpdrenwaeoved pasapertiondha gsidpewzigaednged ¥l Faceogicagifed with DCM

(25 r (20m) and
) ) 1&@9& ABDLfGS B BONCLS £ T80 A gjg@ﬁiasql o QVas

bri ne drie e vol at es renopve eva ation The resi due
was pur i pdrified bpyhroiasiograptogmapivy gelrelhsing woh DEIM Y Mv@H/\i%ﬁ WBOMsIgNcOH (98: 2) .

The rified f ase duct 55, s. di | v and I M
HCI ||r[1)ueT|E"H‘I('Tr‘-"’ ﬁgfoﬁ 'ﬁ)ﬂ P&HE%‘SP g&'ffé ﬁg‘h% "\llvgﬁjz&el\{/’%pora l\% éé 1{}}1[)
té ; l1 turat gdsmg sjumtahegnmmq whe, au)t:i 45 (4 B ONIDENEHY, sﬁm):pt mg:r?.zgf(z (d,

m

m :
a7 o6 U, TALG 250D 6 D (R g TR A 11y 10 30 (5 1,
15.1Q4 (br s I H); mlx 448 Exarrple 66 20
4-(1- fsopropyl -met hyl i mi dazol - 5-yl ) - 2-f 4- ( 3- nor phol i noprop |y sul phonyl
ani li no _Mdl ne

pyrimidine
4-(1-Izopropyl-2-methylimidazol-5-yl)-2-(4-[¥-(2-methyloxycarbonylmethyl)

20  sulphamoyllanilino] pyrimidine (Example 41; 90mg, 0.203mmol} was added to a stirred
solution of lithium hydroxide monohydrate {2.4dmg, 0.23mumol) in waler (Sml) and MeOH
{Sml}. The mixture was stirred at ambient lemperature for 18 hours Lhen he volatiles were
remaved by evaporalion. The crude solid residue was dissolved in MeOH (10ml) and TM
cthereal hydrogen chloride (508ul, 0.508mmol) was added and the volaules removed by

25  evaporalion lo give the title compound hydrochleride {1:1 mixture with lithiom chloride)
(L04mg, L0055} as a yellow solid. NMR: 1.51 (d, 6H), 2.82 (s, 3H), 3.51 (5, 211}, 564 (m,
LH), 7.27 (d, LH), 7.69 (4, 2H), 7.90 {d, 2H), 8.23 (s, LH), 8.67 (5. 1H), 10.29 {3, 1H); nv/z
431.

io
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A solution of water (0.5nl) and axone (400ng) was added to a solution of
4(1- o . 0.7 SEP 2008 .

i sopropyl - 2-met hyl i mi daxol -5-yl)-2-[4-(3-norphol i nopropyl | hi o) ani o] pyrim
idlne (Method B5; 260ng, 0.SSmmol) in MeCH (2.5m ) and acetone (0.5m).

The m xt urMOWMEEB6i rred for 4 25 hours, a solution of sBEVGEW¥EMADLI sul phi
le (250ng) in water (1nl) was added -&3d the mi xture stirred for a further
20 mnutes. The volatiles were renoved by evaporation. Water (10ml) was

added t oah BFRamBRiol PR-ARGE) S @ MiidhatveafnasiseI0dimpI 4% dr ogen car bonat e
sol uti on added to ba5|fy the sol ution The agueous_sol uti on was extracted

wi t h Et CchEl-Eg ‘ limidazobSyh-2ddmethylaglphonylanils L brine (10M),
dried and ev y on
silica eluti ﬁig%\n ?ldkﬁ%ﬁ%%%ﬁ%ﬁ@%ﬂ%%lﬁgtﬁmko arffgal%ot 59"2 Y The

purifi edmpihyldmdunhéﬁfl}eﬂ- Bs[meﬁefuhm]amimﬂpmmidﬂ(ﬂﬂ#wm Bl T@ﬂmE,r?éhﬂmmngmoge n

Cosi dhe s tate (R EindiPe it ﬁ‘f@lﬂa‘%iﬂ‘{ﬁeﬁ“fyﬁ’em?fémﬁ%rﬁ%%ﬂﬂhb@?zolg? 439

NVR 1. 523%1Hmolf khs adde®dver B0 tninuddand Q:e@rﬁxtﬁ&,wa@laﬂ:)m{ﬂn8&:l3o ﬂ'.@COI"Ii: SEP ZOOS WO
03(D7&136 PCT! GBD3100983 _ -52- S,

(]_r m 6I—2 3.33 7

5.53 ( sef§pulingprecipiategvas gollepied by Tillsalige, waghed pyh but ﬂ%‘ﬁiﬂl %Fdf'" -98 (d
211) . _S_fbe fhoudd (D3ivetZ 4 Sompbddd (33 Bhe: 4489, | Exan! e 87 5 Bromp-4- 1-is0 ro
| -2-nmeth |imdazol %5 - 4-rues lanilino 'mdine Brom ne (501A,
0.94mml ) was added to a sol ution of 4-(1-isopropyl-

met hyl i - 5- -2 anlllno)pyrlmdlne(ExarrpIe 69; 350ny,
0, 94% [(L Afdidy "_'Yb uilRl id (3.5 m)- The m xture was heated at 60C

for 140 m nuske smnthetofecats fert the esnmplmnb:mmmmmaﬁr@lyembblnm amn The

(ot B ehger ol Ton St i Rttt vas puri

triturat EAOARPoEE
red by chaqips aegbaayr:don ot hil@ 1§k, df 40a8 ofHeRiaAG thadrulhdsé DR (2
increasing in polarity to 95:5). The puri fied product was tri turated
with Et OROV¢B%I0e the tide conpound (125my, 30% as a solid. NVR 1.39
(d. 641), 2.48 (s, 3H), 3.12 (s, 3H), 468 (Sept. 1H), 7.20 (s. 111), 7.S1
(d, 2H), 7.92 (d, 21-1), 8.79 (s, 1H),10.25 (br s, 1H); m z450. 15 Exanple
88 4- (| -Metwdp¥212- ntt hyl i mi dazol -5-yl)-2- f 4 - [N-(2-Carboxymeth |11 su yk
anilino pyri I (4-[ N
(2- et hyl oxyc@Fgégnfb%'%%ﬁ%ﬁ% WY dynhedih BY bhelprdBetur 2Rk crbed i 1o&

1987, 2714-27106.

Meth | Compound NMR m/z M
1 4-(Isopropylaming)-5- {CDCls) 1.12 (d, 6H), 141 4-gmino-5-
methylisonazole 230 (s, IR, 3.21 (IH, methylizoxazole
sept), B.O1 {s, 1H}
2 5-Methyl-4-(N- {CDCl,) 1.02 (brs, 6H), | 183 Meth 1
isopropylacelamido) L.EQ {5, AH), 2 38 (5,
isoxazole 3H), 4.92 (1H, sept),
3.0% (s, JED)
3 5-Acelyl-1-isopropyl-2- .40 (d, 6H), 2.38 (s, 167 Meth 2
methylimidazole aH), 242 (5, 3H), 5.05
{orm, 1H), 7.81 (s, 1H)
4 S-Methyi-4-(N- 2.00 (s, 3H), 2.34 (s, 141 4-amino-5-
acelamido)isoxazole JH), 8.64 (s, 1H), 9.60 methylisoxazole
{(brs, LH) hydrochloride




20 sul phanoyl ] ani | i
added to a stirred

0. 23mol

)

nol pyr i
sol uti on of

in water (5m) and McOH (5nl).
anbi ent tenperature for

m di ne (Exanple 41; 90ny,

0. 203rrrm| )

l'ithium hydroxi de nonohydr al e
The mixture wad &td
18 hours then the volatiles were

vvas

éﬂl]l‘:‘at

removed by

evapor at i YR OHHeEr ude solid residue was dissolved i n MBOHGERENIIEY and | M

et hereai hydrogen chloride (508pl, 05808mmvl) was added and the vol atiles
renoved by 25 evaporation to give the title conpound hydrochloride (1:1
m xture "”55'5‘ l(:hrﬁbb‘am&: roriae) , 100%%) as| gyy€ gm sol1d. NMA, 1.51
(d, 6H), 32/ (s 3.51 (s, 2H), 5.64 (m . 1 7. 21 1H) 7169 (d,
2H), 7.9G (d, | 2M=ihy)-48. 23 (s, 1H| L.ZB{6ZH{2.55814) , [1T729 Mcu_i_'ll-l), mhz| 431.
30 0 r $EP 20D 031076436 PCTI An Exam | e of Procgss e) -
an al terlnati va&h\ﬁ'ﬁ“ﬁ% PEIETC Examyl 93"'ﬁ 8%@0% yI -2-mgt hyl i i d;
i zal - 5- (I ) - 2- | Hydrathlodt sul phony 1 | @il H) noI p3?i m d| ne Titgni um i sopropoxide
(1881, QA62mpl) was added to a M xture—of 4l l-isopropyl-2
met hyl i fifdazo| SHIss)44ME 4- (nel hy | PRESY AH-LTHES pyr 199 di &ethet hod 8b:
700y, 4. 06MpL} oth R ianmddidikoiac etl aks A f4d the mijture was hepted to
5DC. Currene h/ofr%peraox?agfg )%8% I hg %s added ovgr 40 m nutep and
the m xtjure whs all owed to cool tmm.ﬂm'{e.lfﬂesu ti ng qr eci pltate has
col | ect ge—by—ftHtration,washed—witirzbgtyt etat gy amdgrjed-at—50¢] under
vacuum t|d gi vaE'ﬁ%ﬁ'H'#%]' “onpound 1(%@?%?'@3%. oﬁPr epg'!r[ea ron of Pptarling
Materi gl s Themsihglimigmotmt eri  al s 6HYr4.300e, HRahpd ep abovg are eit her
commercilal |y hvail able or are rezdi lﬁ( prepared by standard nethods]from
known ngteri ats- For exanple, th SAJY | owi ng reaftions|are an
il ustratgon, Bl @11 mMtall |[Qed Qa&ONE OF TNE stariivighFatert als used
in the Jabove|reactions. 15 Methqds 1.21 The fol | pw ng corrpounds wef e
synt hesi|sed b E@ﬂé}l‘ptﬁl@hmm as described in JOC | 1987, 2714-2716. Mth
Conmpoung—NWwR— * ropY a5 B 113 gor) 1§l
4- ami no-|5- me Efﬁ'ﬁ E%ﬁ@%‘?@mﬁﬁ% dejjs(h;l}n A1l m:thl/dlll soxazol e
3ED), 4.27 (g, 2ZH), 7.86
(s, LH), 7.92 (s, 11D
10 3-Methyl-4-(N- Used crude Melh 1
isopropyllommidalisoxazole
11 S-Acclyl-1- 1.38 (d, 6H), 2.48 (s, 153 Meth 10
isopropylimidazole 3H}, 5.13 (g, 2H), 7.86
(s, TH), 8.10 (s, LHD}
12 5-Methyl-4-(N- 1.05 (1, 3H), 2.28 (g, 153 4-amino-3-
propionylamido)isoxazole 2H), 235 {5, 3H), 8.65 | (M-H)" | methylisoxazole
(s, 1H), 9.50 {s, 1H) hydrochloride
13 5-Methyl-4- 0.90 (1, 3M), 1.62{m, | 141 Meth 12
{propylamino)isoxazole 2H), 2.53 (s, 3H), 3.10
(t, 2H), §.68 (s, 1)
14 5-Methyl-4-(N- 0.82 (m, 3H), 142 {m, | 167 Meth 13
propylformido}isoxazole 2H), 2,28 & 238 {s, {M-H)
JH}, 3.50 (m, 2H), 8.08
& 3.23 (2s, IH), 8.62 &
372(s, 1H}




rol- L = Tmp == T e R el P i

sept). 8.01 (s, 1H 2 5-Mczhyl-4-(N (CDC13) 1.02 (brs, 6H), 183 Meth ]
| sopropyl acel am do) 1.80 (s, 3H). 2.38 (s, isoxazole 313) 499 (1H, sept),
8.09 (s, 11-1) 3 5-Acetyl-Il-isopropyl-2- 140 (d, 6H), %ﬁ 167 Meth 2
net hyl i m dazol e 3H), 2A2 (s.3M), 5A8 (brm IH), 7.81 (s 1 )SEP 2006
5- Met hyl - ME0WIRAXH0 (s, 313).2.34 (s, 141 4-amno-5 acBEHABEEME3Ioxazol e
3H). 8.64 (s, 1H), 9.60 nethylisoxaxédbe (brs, 1H) hydrochloride 0 7 SEP
2606 WC031076 M PCTI GBO3| 009B3  -54- Mel h Conpound NVR Sr_SM 5 5- Met hyl - 4-
1.21 Q :-yﬂ", PCanpadnd 127 VEUh 4| NagRhyl am no) i soxaxol e hi] 3.22 (@1 2H,
S. 76 hydroch nrldp(q 1H) 6 S5-lIkthyl -4- (N 0 Q6L (1 3K 77 (s 169
Meth 5 |dBhyl aﬁ:étarﬂrkimppﬂumdmlee 9Hp (1, 3H34.684m, 31| b3, 3. Mell(bf' 211) 8.70
(s, 1H) |7 5-Acetyl-1-ethyl - 21?5@ m 153 Meth 6
nct hyl i i dazo| e 6H), 4. 30 (q 3 %ﬁrc”z?:{ G 8l 5-Mei flyl - 4- (N Ushd crude
Meth 5 J|ethyl]lorm do)isoxazol e [|5gm:éwl(s |1Ha=,t hy I mdagqole 1.23 (t] 3I-1),
2.48 (s,| Meth| 8 3H), 4,27 (q, 2 g ﬁg% 7.92 (s, 11.1) 10
5- Mel hy[|[A- (Nt Used crude Meth | gcg ylform i do) i 4 ox azole 1}
g- {fgezyl 1%5H) 1 %—ﬁ%cgf}uitﬂ), 2.48 (s ﬂylfiéamtﬂmm. | Begy opylalamisgol e BH),
. & , prbpylacemnﬁdﬂ}isnxaznlc 2H}, 1.88 (s, 3H), 2.40 melhylisoxazole
(s. 3H), 3.52 (1, 2H}, hydrochloride
E.I5 (5, 1H)
17 5-Acetyl-2-melhyl-1- 083 {r, 3H}, 160 (m, 167 Meth 16
propylimidazale 2H), 2.38 (s, 6H), 4.19
(dd, 2H3, 7.33 (s, 1H)
18 5-Methyl-4-(N-(2- 1.07 (d, 6H), 1.35 (3, 169 4-amino-3-
melhylpropionyljamidoe)isox | 3H), 1.57 (m, LH]), 8.65 melhylisoxazole
azole (s, 1H), 9.47 {5, LH) hydrochlornde
1% 5-Methyl-4- 096{d, 6E}, 1.95(m, | 155 Meih 1B
{isobulylamino)isoxazole 1H}, 2.52 (5, 3H), 290
(d, 2H), B.68 (s, 1H)
20 5-Meithyl4-[N- 0.81 (d, 6H), 1.60{m. | 197 Meth 19
(isobulylyacetamido]isoxazo | L1H), 1.77 & 2.12 (5,
le 3H), 2.24 & 2.36 (s,
3H), 3.32 (m, 2H), 8.35
& 3.69 (s, 1H)
21 5-Acetyl-1- 0,78 (d, 6H), L.90 (m, | 18] Meth 20
(isoburyl)imidazole 1H), 2.32 (5, 3H), 2,36
(5, 3H}, 4.09 {d, 2H},
7.83 (s, 1H)




(s,

pr opi onyl am do) i soxazole 2H).2.35 (s, 3H), 8.65 (MH" nnﬂyy qa@?ﬂ le (s,
1H), 9.50 (s, 1H) hydrochloride 13 5-Methyl-4- 0.90 (t, 141
Meth 12 (propyl am no)i soxazale 2H). 2.53 (s, 3H), 3.10 (t, 21-1), 8.68 (s,
1H) 14 5- MERed6d6 (N- 0.82 (m 311), 1.42 (m 167 Met h BGI/GBUAHIES

propyl form do)i soxaxolc 2H), 2.28 &-838 (s, (MI1.1)" 3H), 3.50 (m 2H)
8.08 & 8.23 (2s, 111), 8.62 & S 72 (s, 1H 0 7 SEP 2096 WO 03M/6- 136

PCTI GB03kO89932 -55- Meth Conmpound NMR rnl x 5141 15
5-AcetyF‘TTTF6ﬁyI|n1dazole 0.76 @f- 3H), 1. 63 (m 153 Meth 14 2H), 2.40
(s, 31-15(2-Limptylamingpep-2-on-boyPd 2-dimethvlimidgzole 5 111) 16 5- Met hyl - 4- (N
0.91 (t, 3H) Aobg 2H). 1.88
0,911 31 AL B e Mgy s ieimamanong, 201 2t
(s, IH ﬂEﬁnﬁﬂ]Ac-etdydsnlEemmtnhlylhmmoF@th(%Jﬂml}@ndpﬂlﬁﬂﬁm (lnﬁlJ g FhaVerHIg 6
pnpylln1 l e 2

B Ny 1R f ey il ah pcddipleortydibel 4 tpidho, ToeRcie ohithee s

met hyl pralipxadil chalth dmpiesCmpddiure 1beSplodur) cryﬂlﬂl)usodSTrﬁn&uhtéprthm waxazol e azole

(s, 1H),

155 Met Folested

1H),

o, . e C AR AT AN e = T T TR

A ek P S ]

8.10 (s,

9.47

LH) 12 5- Met hyl

-4-(N- LO5 (t.311).2.28

(q,

153 4-am no- 5-

8. 68 (s.,408tNo give the title compound (115g, 57%) as 2 pale brown crystalline solid. NMR: 2.13 (s,
3H}, 2.95 (5, 6H), 3.78 (s, 3H), 5.56 {d, 1H), 7.50 (d, 1H), 7.53 (s, 1H), m/z 194.

10

Methods 23-29
The Following compounds were synthesised by the procedure of Method 22.

Meth { Compound NMR mz | SM

231 | 5(3 Dimethylaminoprop-2- | L17 (t, 3H), 2.16 (5, 3H), 295 (5, | 208 | Meth
cn-1-oyl})-1-ethyl-2- 6H), 4.27 {q, 2H), 5.57 {d, 1H), 7
melhylimidazale 7.50 (d, 1H), 7.53 (5, 1H)

24* | 5-(3-Dimethylaminoprop-2- 1.43 {d, 6H), 2.40 (5, 3H), 2.95 222 | Mclh
en-1-oyl)-1-isopropy!-2- (brs, 6H), 3.31 (s, 3I1}, 5.22 (sep1, 3
methylimidazole 1Hj, 5.54 {d, 1H), 7.48 (s, 1H),

7.52 (d, 1H}

25 5-(3-Dimethylaminoprop-2- 123 (1, 3H), 2.95 (m, 6H), 431 (g, {194 | Meth

en-1-oyl)-1-cthylimidazole 2H), 5.60 (d, 1), 7.55 {d, 1H). 9
7.62 (s, 1H), 7.76 (s, 1H}

26 5-(3-Dimethylaminoprop-2- 1.43 (d, 6H), 2.95 (m, 6H), 532 {m, | ND | Meth
cn-1-oyl)-1- LH), 5.56 {(d, 1H), 7.60 {m, 2H}, 11
isopropylimidazole 7.90 (s, |1H)

27 5-{3-Dimethylaminoprop-2- 0751, 3H), 1.65(m, 2H), 2.95{(br | 208 | Meth
en-1-oyl)-1-propylimidazole | s, 6H}, 4.25 (t, 2H), 3.62 (d, 1H). 15

7.55 (d, 1H), 7.64 (s, LH), 7.66 (s,
LF}

3o ey He BT s s by Sacptig y oy (T

L il S I LK. SN
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20 5-Meithyl-1--[N- 0.81 (d, 6H),1.60 (m 197 Meth 19

(i sabui yl ) acer am do] i soxazo I1H, 1.77 & 2.12 (s, le 31.1),03 88P 08536 (s,
3H), 3.32 (m 2H), 8.55 & 8.69 (s, 1H) 21 5-Acetyl-I- 0.78 (d, 6H), 1.90
(m 181 Meth 20 (isobutyl)imdazole 1H), 2-32 (s, 31), 2,36 (s. 3H), 403
(d, 2H), WO®AH4ES |H) 1 SEP zoos WO 03(076436 PCTGBNVBBI/GEBBAMIREt hod 22
5- 3-Dineth lamna ro-2-en-1-0 1 -1-3¥dineth |im dazol e 2-Methyl -4-acetyl
1m daxol e (Tetrahedron letters 1985, 26 (29), 3423-3426; 129g, 1.04nvol)
was di s§afMRA ChmAouRa<t Uure of DMF (8@@Rl) and DMF. DVA (1. 5ipwangdsidhe| m xture

5 heated_upnder reflux under an attnosphere of nitrogen for 18 houry. The

react i off 2R xt LF-3-Mametiallinvnemop-2- ¢ OIB0K3RBIS8m, 2ANBA? & uf 822 hMethofuct

crystal lji sed.| Th lid duct wa | ect f, tion, hefl wi sh
DVF. DVA |and thee"ﬁﬁgffsrlﬁé'lpmf%gdri ed un%?gvsa@ﬁsuﬁﬁ)a? 3@2&%&[@ jive fhe t|tle
conmpound ( 115pmethylihidasmleca pal e br ¢WwE3cd. M$DA.3G @el WY idlis, NMNR 2| 13 (b, 3H),
2.95 (s 6H),|3-78 (s, 3H), 5.56 3 1H), 7.50 (d, 1H), 7{53 (p, 11}l); mx
194. 10|Met hofds 23-29 The Fol | ow 1 HEorrpounds wer e synt hegi sed] by the

pr ocedurf ggof -Iﬁﬁﬂné%#yid\ﬁhsbr&?gﬁpouadnmz o (DB, 432 (m, [236 | Meh
5-(3-D fct hyl pmnoprop-2- 1.17 (t| 3H), 2-16 (s, 3H). 2.9% (s,|208 Meth
cn-1-oyl|) - | - ef ¢y l-op)-1gispbucyd}27 (g | 1EN2. 319558305 brg. 6H:  hxei hy?i i flazol e

7.50 (d) 1 24 5-(3-5iy e i 2-|1-43[ (d, BH).
2. 40 Es, 3H)H? gbgRiglBo ) 22 5 -gj}%@'lrﬂ:%}g%)sg?%%?ﬁ'p}g%dtb s 6H§ Y (s,
(

3H), 5.22 (sept, 3 nethylinidazoll¢FL257 G168 (d, 111), 7|48 s,-lHL, 7.52
(d, 1H R I3—Di+hethy-aroprop—2—i—23—(+—3H—2—95Mm—6H—4-31 (q,

194 Mot [ Only DME DMA used 2 solvent
? Purified by flash chromatography on silica gel eluling with DCM/MeOH (98:2 increasing in
polarly w 92.5:7.5)

5  Method 3D

2-Anilino-4-( 1 -ethyl-2-methylimidazol-5-y)pyrimidine
3-(3-Dimelhylaminoprop-2-en- [-oyl}- 1-ethyl-2-methylimidazole {(Methed 23; 2,10g,

10.1mmo!), phenylguanidine hydrogen carbonate (2.2g, 11. Immol) and sedivm melhoxide
{1.2g, 22 2mmal) were suspended in anhydrous DMA (15ml) and the mixture heated at 110°%C

10 For 18 hours. The reaction mixwre was allowed to cool lo ambienl lemperature and poured
into waler {50ml). The solution was exlracled EtOAc (2 x 50mi). The combined exlracts werc
washed with water {2 = 50ml} and 1hen brine (2 x 50ml), dried and the volatiles removed by
evaporation. The residue was triturated with ether, collected by filtration and air dried lo give
Lthe litle compound ([.48g, 53%) as a reddish brown solid. NMR 1,17 (1, 3H), 2.38 {s, 3H},

15 4.52 (g, 2H), 6.93 (t, 1H), 7.08 (d, 1H), 7.27 (L 2H), 7.60 (s, 1H), 7.62 (d, 2H]}, §.35 (d, 1H),
935 (s, 1H}; m/z 280,
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en-1-ayl)-1-eihylimdazole 2H), 5-60 (d, 111), 7.55 (d, 11-1). 9 7.62 (s, 3
11), 7.76 (s, 1H) 26 5-(3-D nethyl am noprop-2- 1-43 (d. 6H}n 95 (m 6H), :
5.32 (m ND Meth en-1-oyl)-1- 111). 5.58 (d, 113), 7.600 SEFH)gng 1

I sopropylimdaxole 7.90 (s, 1H) 27 5-(3-Di nethyl am noprop-2- 0.75 (t, 3H),

1.65 (m 2X0¥6HSE (br 208 Meth en-1-oyl)-1-propylim dBEEEGROIPBL) 4 25

(t, 211), 5-62 (d.1H). 15 7.55 (d. -BB). 7.64 (s, 1H), 7.66 (s, 1H 0 7 SEP
2006 WO 0 310 76 43 6 PCFI GBO3100983 -57- Meth Conpound NVR mlz SM 28

5- ( 3- D ngfeiibbam-s®pr op- 2- 0 80 (t, 311), 1.58 (m 2H) 2.32 (s, 222 Meth
enI-eyI$ I-propyl-2- 3H), 2.95 (brs, 61-1 4.22 (dd, 21-1 17

met hyl i m daz (ﬁhé f@lwg(wmpmds weresgnthepised Eaighﬂ m?ﬂcsdpr% of Mgthpd 39

5- ( 3- D ety Z- 4UUJ.VI 78 (4. of), L.9Z ( & T
en-1 -0yl ?"’1"3{' {-}E{fﬁﬁ) al"‘ﬂsf. 3H) . 2-95 (brs, 6L6”?£zfm
met hyl i fajdzo aﬁllmg,.s@h@) 25 9140 dd, 6EDH) 2. 517(s SRy §l72 | H) 204 9Mds. [ 1H)
Only DWVH_DVA Jéﬁfﬂﬁpg}glﬁgent 2 Purk;ﬂ'g@gkﬁéﬂﬁkﬁﬁblgg'f gr ap on|silica
gel el utling W (98:2 in ' I ty tp 92.|15°7.5) 5
Met hod 3D 2=Ahindvinding 1- et hyl - 2-1 thqg{;ranoj4 gVIHy, pyri mMidi n
ARLE ST Rl i i S U

-, 2. g. mo phenyl guani n 129,
and sodjum met hoxide (1.2g, 22.21y %I) wer e suspended i njanhydr ous| DVA
(15m ) gnd the mxture heated at_11 1o For 18 hours. The redction|m xture
was al | qiad t o2-comilinotdo(landiliendazdle el K AHE 4a33dq, 23Dy @96 {ti n{| 26ond thdeth ( pON) .
The sol dtion s.extracted Et OAc | 0 |ned extrlagts pere
washed Wi th V\/alv?e‘e’p[:'irfm MEOom 1) and tzlﬁgr?s% ?ggﬁ dri e? and|t he
vol atil gs renpved by evaporation. ?‘Eig@d mmmce(gy\ﬂs) ’ﬁrﬁﬂgur it ed W sh gt her,
collectgd by tiltration and air difi

1H} 333(3 lI—]) 9.40 (s, 1H}

1372

d
.1 ol )

=o

33 | 2-Anilino4-(1- 1.21 (d, 6H), 5.65 {(m, 1H), 696 (t. |280 [ Meth
isopropylimidazol-5- 1H), 7.12 (d, LH), 7-29 (L, 2H), 26
yl)pyrimidine 7.63 (m, 3H), 8.04 (s, 1H), 838 (d,

1H), 9.40 {s, 1H}

°* | 2-Anilinad-(1,2- 2.37 (s, 3H), 3.93 (s, 3H), 6.95 (1, | 266 | Meth
dimethylimidazal-5- 1H), 7.08 {d, 1H}, 7.28 (¢, 2H), 22
yhpyrimidine 7,59 (5. 1H), 7.69 (d, 2H), 8.35 (d,

1H}, 2.43 (s, 1ED)
as 2-(2-Flucroanilino)4-(1,2- | 2.33 (s, 3H), 3.75 (s, 3H), 7.07 (d, | 284 | Meth

dimethylimidazol-5- LD, 7.17 (m, 3H), 7.58 (s, 1H), 22
yl)pyrimidine 765 (1, 1H), 8.30 (d, 1H), 9.02 (s, Melh
LED 70
36 | 2-Anilino4-{1- 0.68 (I, 3H), 1.55 (m, 2H), 448 (t, | 280 | Meth
propylimidazol-5- 2H), 6.97 (r, 1H), 7.14 (d, 1)}, 27
yDpyrimidine 7.30 (1, 2H), 7.63 (d, 2H), 7.73 (s,

1H), 7.88 (s, LH), 8.38 (d, 1H),
9,40 (s, LH)
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the title conpound (1.48g,

53% as a reddish brown solid. NWVR 1.17 (t,

311), 2.38 (s. 3H), 15 4.52 (g, 2H), 6.93 (t, 1H) 7.08 ?]dHJ)EH; q%27 (t.
2H). 7.60 (s. IH), 7.62 (d, 21.1), 8-35 (d, i H, 9.35 2006/ 2 280.
6 7 SEP 2606 WO 0 310 76 4 3 6 PCTI GB03I D9S3 58 Met hods 31-18 The
f ol | owi ngWORIHAs were synt hesi sed by the procedure OfCTHEBREPES0. Mat h
Conpound NM R ntlz SM 31 2-Anilino-49¢1-isoptnpyl-2- 1.44 (d, 6H), 2,51
(s, 311), 5.72 294 Meth nethylinm daaol-5- (septuplet. 1H).6.99 (L, 1H)
7.04 24 Mm,p gmﬂ (d, 111), 788K 1.2H), 7.42 (s, 1A)|mi 08MJd.] 2H).
8.39 (d}-LH) 1H) 32 2-BAnilino (l-othylimidazoll 1 21(1 , 4.55
(q, 2H) [38. 96 zﬁ;nhzee -@Wdthyl - y | )p?ﬁ?ﬂ}@ﬁ{hé@m 21D, 2.88 (sd, | 2PH) Metlp (1,
2H). 25| 7.62 26 7.70 (s, 1l d, 111 | 40 (s.
1H 33 2-Ani | ié{g?ﬂﬁqﬂf“"f’zl (d. 6&@'%‘.@3'% '%’E&‘f"gigéﬁ itk
i sopropy! i m dogipvemidideH) , 7. 12 (d) (d 1H),7.28.(Q9H}, 7.53:9.95 (@6 yI ) yri mdi ne
7.63 (m| 3H),|8.04 (s, 111), 8.38 & 11'!
2-Anilina-4-([L,2- 2.37 (s, 3H, 3 é‘g] Pi’%};ﬂ‘? %"55”9 66 .th
di met hylfiagn daznlyngmei-(2- - 08 (d, 34301%117[;&8( EH] 2Hh{m22 308) PYAertin di ne
7.59 (s| 1H.[7.69 (d. 211) 8. 35 (s, 3
2- ( 2- F] Yor oan Flhﬂytﬂarlé-% - 2.33 éﬂ} §F’1)7i5 éll?ﬁt%ﬁs(d%ﬁ) |07 (42 284 Meth
dinethylintidL@ 717 (M g 350 16 98: (i Bl . 22| ! Jpyring di ne
7.65 (1, 1H) agﬁlﬁ?'dME 9.02 5?%% h]'ll—l)(:7(§ }'%?GE)QZQ'An ling-4-( 0. 68
(1. 311). 1.5pyllpyrimirtine]) 4. 48 (t 4 2EB0-6NS. dHh 7.99r(d@3HDi mi dpzol 15- 2H), 6.97
(7t,731I(—|) '7.14 (d, 111), 27 y1)pyi ook 6] e 5.30s by, 21-1) .| 7- 63 (d, pk1),
: s,

' Solid crystallised rom EtQAc

? Recrystallized from MeOH

Melhod 39

3

2-Amino-4-(1-isopropyl-2-methylimidazal-5-ylpyrimidine

5-(3-Dimelhylaminoprop-2-en-1-oyl}-1-isopropyl-2-methylimidazole (Method 24,

4 9g, 22.2mmel) and guanidine hydrochloride (5.3g, 55.6mmol) were suspended in 1-butanel

{10ml}. NaOMe (4.8g, 838mmol) was added in one portign and the mixture heated under

reflux, under an aimospher: of nitragen, for 3 hours, The volaliles were mmoved by

10

evaporation. Waler {(39ml) was added and extracled EiQAc (3 x 50ml). The organic layers

were combined and dried evaporated in vacuo. The residuc Liluraled with ischexane 1o give
lhe title compound as a brown solid (1.9g, 40%). NMR: 1.46 {d, 6H), 2.43 (s, 3H), 5.45 (m,
LH), 650 (brs, 1H), 6.74 (d, [H), 7.28 (s, 1H), 3.12 (d, |H); m/z 218

15

40

Methaod

The [ollowing compounds were synihestsed by the procedure of Method 35.

yDpyrimidine

8.17 (d, 1H)

Meth | Compound NMR mfz | SM
40 2-Amino-4-(1,2- 2.16 (s, 3H), 3.93 (3, 3H), 6.52 (s, | 190} | Meth
dimethylimidazol-5- 2H), 6.80 (d, |H), 7.47 (s, 1H), 22
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1H), 7.88 (s, 1H), 8.38 (d. 1 H), 9.40 (s, 1H) is 8 7 SEP 2005 WO
03(076136 PCT/ GB031 00983 -59- Meth Compound NWR i nk SM g7 gep
2-Ani |ino-4-(2-methyl-1- 0.62 (t, 3H), 1.50 (m 21-1), PP 2085 \et n

propyl i mi dazol -5- 3H), 4.46 (t, 2H), 6.98 (t, 11-1), 7. 06 28yl
(d, 1H).

(d, 2H)

hydr ochl

. The mbi ned and dr | d
Cesi e 0F PRATARED A BB H T ergTeed i R E et or oan

,‘ 3. 35 (ld IFF)
Recryst a A F 895
| mi dazol - 5- ol puffiod mahyﬁr ﬁl%pﬂﬂ%l dagl ﬁ?ﬂnﬂﬂ}lﬂrﬂ&hﬁﬁl@éﬁ ih lﬁ}’#)%ndmﬂ and

| -i sopropyl - 2- net hyl i m dazol e

pyri m di ne

W46 213) | 7.55-7.65 (m 3H), 8.35 (d, |H)FCOGBRWHE 11 1) 38
2-Anilino 4-[1-(2- 4001+01-1z . 0.6360d. 611), 1.70 (m 308 Merh
mel hyl propyl )-2- 1H), 2-37 (s, 31-1). 4.36 (d, 211), 29 nethylim dazol -
6.95 (| ,mdibda7. 08 (d, | H), 729 (|, yI]pyrlmdl ne 2H), 7.60 (s. IH),

940

isro 1-2-meth

aspeled éo Q5. umgsr igaL m:rfbpsyl %Er@c §%§%ﬂeﬁbé‘ﬂmpﬂ “IHS B‘iﬁﬂéwbwﬂmqﬂﬁ OhR) .

7.64

Sol |] crrxstalllsed fromEt OQAc 2

and guani di ne

NaOwve

Eéelf I8ux 8un er a%ﬁ%%%ﬁere [¢] %%@ﬁh&?@ﬁ:@ﬁﬁ)@u@&%g&%ﬁﬁﬁrggrWere

rermved lbxyipérﬁlum\[e:prahamhercacﬂMimm(rS@iﬁ@uumdsntadigemuﬂﬂdimdtimtﬂdnELOAc (3 x

sol i d (ldnamnedllo%}% mé\m& l:oinpﬁﬁn':({d u3§ﬂﬁ%)jas£brﬁﬁn(gﬂm BiMIR (CDeR) KM (s, 111),
6, 74 11i); mz 218 15 Method 40
#8% bo b&ﬁ&&@é%ﬁm@ﬁ"@@&d Bw-t%%fﬁr%@edure of Method 39.

Met h Lonpound NMR robe SM 40 2-Amino-(1,2- 2.16 (s, 3H. 3.93 (s,

(brs.
The faII

6.52 (s,

L5

20

25

0

190 Meth dinmethylimdazol-5- 2H). 6.80 (d. 1H), 7.47 (s,

Meihod 42

2 2 Dimethylaziridin-1-yl-d-iodosulphonamide

To a stirred solution of A-(1,1-dimethyl-2-{4-iodosulphonyloxy)-cthyl}-4-
iodosulphonamide (Method 41; 7.0g, 11 27mmol) in acelonc (112ml) was added powdered
anhydrous polassium carbonale (1.71g, 12.4mmol). The mixture was healed at reflux for 20
hours and !l standing al room temperature for 2 days. The reaclion mixlure was fillered and
the solid washed with acetone. The [illrate was evaporaled in vacuo. The crude product was
purified by [lash silica chromatography DCM:ischexane (3:1) Lo give the Litle compound
(3.36g, 38%) as a while solid. NMR (CDCls) 1.53 (5, 6H), 2.43 (s, 2 H), 7.63 (d, 2H), 7.85 (d,
2H); mfz 337,

Meihod 43
W-{ L, 1-Dimethyl-2-mecthox yethyl)-4-lodosulphonamide

To a slirred solution of 2,2-dimethylazindin-1-yl-4-iodosulphonamide (Methad 42;
3.35g, 9.94mmel) in dry THF {100ml}, under inert gas atmosphere was added rapidly NaObMe

(2.63g, 49.7mmol. The suspension was healed at reflux under inert gas lor 6 howrs. The
reaction mixture was allowed 1o cool and then poured onto a stirred mixiure of distilled waler
and acetic acid (3.2m}, 22 4mmol}. Elher (100m]) was added, washed with water {100ml),
dried and the solvent evaporaled in vacuo. The crude product was intomled with

etherfischexane, Mliered, washed with i-hexane and dried o give Lthe dtle compound (2.44g,

67%) as a while solid. NMR 1.03 (s, 6H), 3.07 (s, 3H), 3.1 (s, 2H), 7.55 (m, 3H), 7.93 {d, 2H};

mfz 370,

3H),

1H),

The

6 50

22
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yl)pyrimdine 8.17 (d, IH 0 7 SEP 2006 WO 03(076436 FCTI G1f 03100983 -60-
Method 41 N 1 I-Dinmelh |-2- 4-iodosul hot lox th | -iodnguf %EFna- pde

2- Am no- 2- et hyl - 1- propanol (1.34g. 15nmmol) was dissolved in y bBYTi di ne
and cooled to OC under inert gas. Pipsyl chloride (9.52g, 31.5mml) was
added in PUI¥¥GEHIC as a 5 solid keeping tenperature < 2CECHRBOMYNHEr ed a
further 10 mnutes at OC and then at6leom tenperature for 18hr. The
reaction m xture was poured into vigorously stirred ice water and the pH
adj ust edhikemhod 49 usi ng cone. HCI. The precipitated solid was Filtered washed
with water _and drled to |ve he idl.e conpound (7.03g, 75% as a brown
solid; N¥ PN yponafies (s oh)  4-76 (s, 1H), 755 (m 4H),
7.82 (d, 2H) 72—]§lh{7)\§‘cl.(1$am%l§|)(21% Mﬁhﬁ»@d aﬁedl%aﬁnﬂlaﬁflwineqmmr R4linon- | -VI-4-i

odosu | Phon am stirred solution

N (1, 1- dﬂmﬂﬁgﬁlwﬂu@%&g@wﬂﬁmﬁ%ﬂ}ﬁc éfnﬁw)vﬂaaddcilw&ﬁ&h'anéﬁfé#&e ( Met hod
41, 75 0g, f;lﬁggg{uhs% l@?ﬁﬁ&%ﬁséé&i%bﬂ R, @Qﬁlﬁﬂs pawderedicdin vy dr ous

pol assi um car The mx Lure was heated at refl ux
for 20 hﬂwmsnbmdmbdlfsmlsﬂamﬂlmﬂg: @mPoershednige® A3Mrciri¢ agid 2 x133m)). fTRe r eact i on

m xt ure S dan the SO l rate was
evaporatéﬁmp ‘!"1758 eva 'h"(':]%““ adu mmcmfﬂ&fﬁﬁ%&gﬂﬁ@ %Q%JMH ca

ch r/s)mat qgr::a:mhmﬁﬁﬂ#as apsie hellanslid 35 Ide, DESL)Y MR tlﬁ LiH) 2. Waﬂ (8. %?d

88% as a 3 2.43 (s, 2 , 7.63
211), 7.465 E’é“‘ié’éJ ifﬁ&l\ﬁ?ﬁ%%% 2’%‘1’&%‘&@@% 1-Dinelh |-2-ncthox th 1
-4-iqgfosul honam de To a stirred solution of

2, 2-di met hyl azi ri di n-1-y14-i odosul phonam de (Method 42; 25 3.35g, 9.94muvl)
in dry TMEthoddSni ), under inert gas atnosphere was added rapidly NaOwe
(2.689,_{1@1_ 2 FVIRL verh g_ﬁ,gé&g% LhRsmRgal ed at reflnx under inert gas for 6

hour s- ure was alfowed to cool and Lhen poured onto a
stirred m xt (fhe Lgé cuinlsiundl Wesiprepsal by thenproerderetof detherl ¢4 using (hg 2ppropiatamol ) .

et St SR B E NER 2 AGE0 d ( B Sed TF, g g egfi e sof ve

et heiid i spheyppE); it BB, washed with i-hex ane and dried co give the
title conpound (2.44q,

Method 46

N-r2-methansulphonylox yethyl)-4-icdobenzenesulphonamide

Diisapropylethylamine (583, 3.36mmol) followed by methane sulphonyl chloride

20 (260, 3.36mmpl) was added Lo a stirred solulion of N-(2-hydraxyethyl)-4-
jodabenzenesulphonamide (Method 45; 1g, 3.06mmol) in EtOAc (25ml) al 5°C, under
nitrogen. The reaclion was allowed to warm Lo ambient lemperature and siirred for 24 hours.
The reaction mixture was washed with 1M hydrochloric acid (3 x 25ml), saturaled aqueous
sadium hydrogen carbonate solulion (3 x 25mi), brine (2 x 25ml), an lhen dricd. The volatiles

25  were removed by evaporation and the residue purificd by chromalography on stlica, eluting
with DCM / MeOH (100:0 increasing in polarity 1o 29:1) 1o give the title compound (362mg,
45%) as a while solid. NMR: 3.08 (m, 2H), 3.12 (s, 3H), 4.08 (t, 2H), 7.33 {d, 2H), 7.98 (d,
28, 8.03 {1, 1H); mfz 405.

30
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67% as a while solid. NVR 1.03 (s, 6H), 3.07 (s, 3H), 7.55
(m 3H), 7.93 (d, 2H); mx 370. 0 7 SEP WO 0 310 76 4 3 @ﬁlaﬂ%gbﬂﬁloww

-61- Method 44 N-(2-Ethoxycrhyl)-4-iodobenaenesul phonam de

2- Er hoxyet hyl am ne (2.14g, 24mvol) and diisopropyl et hyl am ne (4.2m,

24mol ) %‘x@fﬁf"égol ved in DOM (50m ) and cool ed to OC. PEHGPYYMias added
pi psyl chloride (6.05g, 5 20mmol) inR&Rertions and the reaction sti rred for
18 hours. Volatiles were evaporated in vacuo. The residue was dissolved in
E(OAc (5dgihbd awashed with 0.33Mcitric acid (2 x 50nt), brine (50m),
dried and evaporated n vacua to y|eId an oi |l which solidified on standing
to give i hoxyethpl b ddodgbenzenesulphongmide, j § (6. 97g, 98% - NVR_ 1.01
(t. 3H), 2. 8%@%%&@3@@3&@@%& nfio% heraPd), 3;@mm§ shdad) . 7.97
(d, 2H); mz 354 Met hod 4 N-(2 Fl ydroxvel h vl) A-i odoben zenesu
| phon amdd@tlalnﬁhemtd Qﬁhewuoﬁmlmwpmlhen@rﬁ&ﬁeb IAFrmed) lpmé‘étﬁml}a ag¥"Ovet hod 44

usin the startl 3.35(m 2

4, 62g5(t gaioRh, %(' Sp‘g“‘@}%ﬂ"ﬂ’ﬁf Bl softyife lfj}” k326 (M|I:I)D
. Met hodmﬂﬁusnlphcﬁxyrmpdu@m]s@iudhlmnzdnesul[ﬂbmmnde Methmtbdfeﬁmsaﬁnhﬂﬂﬂdm de

Dii sapr e | Ami ne 3. 36mmo owe et hane sul phonyl

ol e N o st DA e e P 6, VA to R ieat e ante wnd "

of N- ( 2- hyidle@ky¥ a8 Ry The vold@BEREE Bﬁﬁ&k@ﬁ?éﬁﬁbﬂﬁndd&ﬂtﬂmﬂ (Fml) ddded toIdh@6mmol )
in EEO Ac (25ml) al 5C, under nitrogen e reaction was allowed to warm

to anbi eﬁe w-*eﬁb’emmséﬂlaw ‘SﬁBFFWéFdf“ﬁH‘ EX@AS &3k 30MPHbe BHEFS 3% xt ure was
was hegl rL Q&M ik g3 ﬁ@dhﬁh) (tﬁlﬁﬁ (22;5?@1),1} cﬁi%&%ﬂcﬁﬂﬂ&%&ﬁ&léﬁ sodi um

hydrogen carpbonate sol ution ne (2 x ml), an t%en dried.
The vol amp:ww@SThvermdueemwmﬁWF@hmmapbmmmHcatdlmmge'eihdl@lﬁur| fied by

h t

ool arrt AR NadK inplcheitiS ofiaiy - 0o sfle R chisblule V845, ST &30 1O T
sol i d- NRurldss®8, ¥hich aimi!reaum s(m,mr@ﬂmﬂme (ot ZHR B0 (nd, BB, (.89 (RH) , 7. 98
(d. 2, 11%’, 2_9{'1 ?n% Eg-}),’ 3. llll_?d’. 211:1)/. %%9?1 21-%)?‘?.55 (d, 2H), 7.77 (1, 1H}, 7.96 (d. 2H); m/z 380

(5 (M-HY.

Meihod 48

1{Terrahyrmofu-2-ylmethylsulphonyl}4-bromobenzene

4-Bromothiophenol (1.9g, 10mmol) and polassium carbonate (1.5g, L lmmol) were

20 stmred in acetons (40ml). Tetrhydrolurfurylbromide {2g, 12mmaol} was added dropwise, and
the mixture was then heated at 45%C for 2 hours. The mixture was allowed Lo cool, the
insalubles removed by fltralion and the filter pad washed wilh acetone. The volaliles were
remoeved from Lhe filtrate by evaporation 1o pive crude 1-(2-tetrahyrofurylmethylthio)-4-
bromobenzene (3.1g) an oll (mfz 273). This crude product was dissolved in methanol {60ml)

25  and waler (10ml}). Oxone {8g) added in portions and the mixware stirred for 2.5 hours. Waler
(20m1) was added and Lhe melhanol was removed by evaporation. Further water (20ml) was
added 1o Lthe agueans residue, which was then extracled with DCM (2 x 50ml). The exlracts
were combined, washed with brine (L3ml}, dried and the solvenl cvaporated. The residue was
purified by chromatography en silica eluling with DCM f isohexine / EIOAC {10:8:2) 1o pive

30 the Ltle compound (1.7g, 56%) as a selid. NMR (CDChL): 1.56 (m, iE), 1.B8 (m, 2H), 2.13
{m, IH), 3.20 (dd, 1H), 3.39 (dd, [H), 3.72 {m, 2H), 4.26 {m, 1H), 7.68 {d, 21), 7.79 (d, 2H);
mfz 5.

i
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O T SEP 2006 WO 0 310 76 43 6 PCTIG 103100993 .62- Method '\%éPT or oavl
nmel hoxvet hyl ) -4-i odobenxenesul phonam de Sodi um hydri de (13% 28bva
suspension in mneral oil, 3.39Mmvl) was slowy added to a stirred
solution of cycl opropyl mat hanol (2751, 3.39mmal) in DNFé’%”%SJ at 0C 5
under nit MYYEPPRe nixture was stirred for 20 minutes, PEHEBIEIN| ut i on of
N- (2- et hansul phonyl oxyet hyl ) - 4i ode#@nxenesul phonam de (Met hod 46; 550ny,
1.36mmol) in DivlF (6nl) was slowly added and the reaction allowed to warm
to anbi edelhicddBer at ure and stirred for 18 hours. The volatiles were
renmoved P apor at j an, ang (30ntl) added to the residue. The aqueous
sol uti ot Pt S Ex 20M ), the extracts were to conbi ned
washed with val®mo{Beo (B2, 18 3rnol) BlMekted &Y degditeath obpritiolles renoved
by evaporation. The residue was purified by chronatography on silica

o ut i ng 48 DDA 1o HERRNG LR85 1 Tt URSCRET - ok Al P 88 52048 gi ve t he
title: c 0 | padzhess oil, which solidified upon

st andi ng N%ﬁﬂa&%%ﬁﬁn%%ggy%mzﬁﬁsbg 89 (m IH), 290 (m 21-1), 3.11
(d, 2H), 333 (t, 2H), 7.55 (d, 2H), 7.77 (t, 1H), 7.96 (d. 211); m x 380
15 (MH) ”_ tsﬁod 48 1-(Pert ahyrofu r-2-ylmethyl sul phonyl)-4-bronoben
xene 4- ophenol (1.9g, 10mol) and potassi um carbonate (111 nmol)
wer e 20 Z{d-{Beagyliniv)mdaiobhél-{sb 1-2-rhethtlariaind S4fipyrimyidine om de (29, 12nmoi )
was added dropwise, and .the m xture was then_.heated at .45 C for 2 hours.
The i xture ViR SF FRGREY yotRiBrr=d trahe P REAPR BXmn ST SPEE i 't ration and
the W |t Qprdpaaic BRGNS Gnanddald. 1CME: 028 (d, BFB, 27 @IH)eR1 Ve ), 5.680wad)f rom t he
filtrate evaporation to give crude 1-@&%4e| rahyr of uryl net hyl t hi o) 4-

br ormobenzEhEn1ha630 &h 15017ty 68 355 G L1 fad i B 1B iS50l ved i n
net hanol ji6R 4125 and water (10Om). Axone (8g) added in portions and the
m xture stirred tfor 2.5 hours. Water (20m ) was added and the net hanol was
renoved by evaporation. Further water (20rnl) was added to the aqueous
resi due, i was then extracted with DCM (2 x 50nl). The extracts were
conbi nedl}d—\éwﬁ'&'g%%d with brine (15ml), dried and the sol vent evaporated. The
resi gue wisMepwichflopdpdoyicohwixamideogr aphy on silica eluting with DCM

! -t o5 B OB Bk 3570 75,2
(2 E;l: 1H) , sohuRf of dgi-mettlylcydopfdpatSicarBidylic 4eid 8423 0.094)mol)in O&M disodt) , 7. 79 (d,

cooled a1 5°C and the mixmore sticred at 5°C for 30 munuotes and then for 3 hours at ambienl

temperature. The solvent and excess oxalyl chloride were removed by evaporation, the residue

a  dissolved in DCM and added 1o a solution of ammonia (excess) in MeOQH cooled al 5°C. The
mixture was allowed lo warm to ambient lemperature and the volaliles.removexd by
evaporalion Lo give the litle compound. NMR- 0.29 (g, 2H), 0.71 (g, 2H), 1.02 (5, 3H), 6.62 {s,
1H), 6.85 (5, 1H),

25  Meihod 52
1-Amino-1-methylcyclopropane
Bromine (2.87m}, 0.036mo!} was added to a solulion of sedivm hydrexide (13.5g,
0.338mol} in water {100ml) al 0-5°C_ A shurry of 1-{1-methylcyclopropane)carboxamide
(Method 51; 5.70g 0.056mol} in walcr (50m]) was Lthen added and reaction mixlure strred al
30 5°C for 2 hours, then lefi 1o siand at ambienl lemperalore for 24 hours. The midlure was then
heated at 80°C for 2.5 hours, allowed to cool and mixwre distilled to give the title compound

(bp 75-80°C). NMR: 0.2 (q, 2H), 0.14 {q. 2H), 0.96 (s, 3H), 1.42 (s, 2H).
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mz 305. a 7 SEP 2006 WO 03/076436 PCTI GBG31 011963 Method 49

1- (3- Et hoxypr onyl sul phonyl ) - 4- brmohenzene 1- Br onp- 3- et ho W{}ﬁ f1(2 29,
133mmol ) was treated as described in the Method 4 Sto gi ve t Q
conmpound (2.9g, 71%. NWR (CDC],) - 1.12 (I, 3H), 1.98 (m 2H), 320 (m 5
2H) , 3.42‘*’(%’3ﬂk¥&4}9, 7.70 (d, 21-f), 7.78 (d, 2H); m z 3BYTIGRB{E¥WE 50
2-(4-(Benzylthio)ani |i not-4-(1-isoemsopyl -2- nethyl i mdazol-5-y J)pyn m
i di ne The title conpound was prepared by the procedure of Exanple 67

usi ng thqeﬂ;@dgpproprl ate starting materials. NVR 1.48 (d, 61i), 2.77 (s,
3H), 4.1 H) 558(m|||) 714(m1H) 7.20 (m 111), 7.28 (m
61-3), 7 h Igh .61 (d. 11-1), 9.79 (s. 1H; mz
416. Mel hod oride
(10,0 o0t ol (¥ lh5 ¥ AR5 0RBAR BNA%BITH R PN rnh or |
1-(1- rreldwlbdyci“apmpédwd)twhmyt (5] JE03 D) Tabeyeddyglpamsidiion af DCM ( 150m )
cool e t hen for
hours at™ ﬁﬁ%w‘sun? D"{;lgcﬁ%"[e.l)?ja ure-' dr‘?ﬁﬁlg ﬁ/ig'ﬁﬁ é‘ﬁ%‘“’%ﬁlc‘éens@y%gg %Fb% FI| ori de Were
renoved :bmpﬁmamo'nazcl lainss. Themixesé daahebsoibsbainy sihica el ﬁaﬂ\ﬁuaﬁd:l addshl to a

solution of anmonia (e (ofo]0) t 5C. T s al | owed
to war myFag M@?’gﬁ@éﬂ'}fx@%&” dﬁea?tﬁﬁcé’gipf"érﬁ{;@gag'g?%jwr ation to
give thes, 1s(cslﬂnc@gmwaﬂj wwlﬁi,q@nze?s({q 1H), 0.71 (q, 2H), 1 _p2 (s, 313),
6,62 (s, 1H), 5 (s , 25 Method 52 1- Am no- 1-net hvl cvcl opnpane
Brom ne (2. 87n1> 0 056rm|) was added to a solution of sodi um hydroxide (13
0. 3380 lhyeidgied g€ (100m ) al 0-5C_ A slurry of
141- nct pane) car boxani de (Method Si; 5.70g 0. 056nm01) in water
(50n) was t i Tl bt conpovraia cverecmepateRtby e prededire of Methog 53 sxing be 2 hours,
then | ef . - ient tenperature for 24 hours- The m xture was
{ralyp SBrae gl | st

t hen hea "hours, allowed to coal and m xture distilled to

gi ve thd jibhl pComppaund  (bp 75- SOEBMMRNMR 0.2 (g, 211), 0.14 (q, 214),
0.96 (s,}3H)y 11 42 (s 2H) 0 7 $ER 26806

54 | 1-Bthoay-2- = 1.10 (L. 3H), 1.28 {d, 3H), 3.14 (s, 3H), 3.42-3.48
methenesulphonyloxypropanc | (m, 2H), 3.65 (m, 2H}, 4.78 (g, 1H}
35 1-Propoxy-2- 0.86 (L, 3H), 1.28 (d, 3, 1.51 {g, 21, 3.33-3.40

methanesulphonyloxypropane | (m, 2H), 3.44 (d, 2H), 3.69 (d, 3H), 4.78 (g, 1H}

Method 56

15  1.3-Dirmethoxy-2-azidopropans

1,3-Dimethoxy-2-methancsulphonyloxypropane (Method 53; 3.74p, 15mmol) and
sodinom azide (2.03g, 31mmol} in DMA (35ml) was heated a1 100°C for 8 hours Lhen [eft 1o
siznd al ambicnl temperature for 24 hours. The mixlure was difuted with water, eatracted with
EtQAdc, lhe extracts combined and washed with waler, died and the volatiles removed by

20 cvaporation 1o give the title compound (2.0g, 74%) as a clear oil.

Methods 57:58
The fallowing compounds were prepared by the procedure of Methed 56 using the

approprizle starting malerials.

Meih | Compaound SM

57 1-Ethox y-2-azidopropane Melhed 54

58 I -propaxy-2-azidopropane Method 33
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WO 1K11076436 PC | CB03100993 -64- Method 53 1, 3-Di net hoxy- 2- nmet hanesul
phonyl o~gr opane To a sol aLi on of 1, 3-di nel hoxy- 2- hydroxypr?ﬁgrﬁi %mﬁfg,
0.032npl1l) in DCM (70m ) cooled at 5C was added triethyi am m=;

0.036nol ) followed by slow addition of 5 nel hanesul phonyl chloride (2.72nl,
0, G35r nol WO qHEeHHE xt ure was then stirred at anbient | ehpEEBIPBIf or 24
hours . The m xture was then absorbe#Sento silica gel and purified by flash
silica chromal ography DCM i sohexane (3:1) to give the title conpound
(3.749, ¥efpashVMR 3.15 (s, 3H), 3.28 (s, 6H), 3.52 (d, 41.1), 4.78 (q,
1H) _ 1o Methods 54-55 The foll owi ng conpounds were prepared by the

pr ocedureoim ABDORISENE the appropriate starting materials, Meth

Conmpound NWR o4 pht IR 6% cRarcohl &00:hf) wadtditdedko g 8olb6bn o 1B dimdmdy-£-s. 3H),
3.42-3-48 nethanesul phonﬁgﬁi/ ropanc ( .65 (m 211), 4.78 (q, 1H)

) m 211), 3.65 (m
55 1- Pr oitsdepopanedMgiiod56; ( ip gthamghf40m|) gpg theymixpysg, stirpd ymdes 2 o
nmet hanes I . , 4.78 (qQ.
Thy Vet RSB ERIRGRRENGR iyt 66 oy Ak costyiak omotda
1, 3- Di nillration-(Brongit diamesttophaarnt hnkiyip Fitigrapad wasisd il e8@nol 2o gigga sal@mmol ) and
sodi um a iﬂ(ﬂjel. “"2'03%‘ BI%DAD) F?'tﬂnl]DIVA (55mL) was heated al 11XYC for 8 hours
then | efff eicegpmpaind, i ghancl (0 rverat ure for 24 hours_ The nixture was
diluted with water, extracted with ErQAc, the extracts conbi ned and washed

with water, dried and the volatiles renoved by xo evaporation to give the
title c 'l.Og, 74%) as a clear oil. Methods 57.58 The foll ow ng

conpeinds Werge pSIRRAGER rpYuldd el SRS 1R priditite df PBIhE ENGsikdific
appropriate starting materials. Meth Conpound SM 57 1-Ethoxy-2-azi dopropane
Met hod SRPPToBgale sapingpeyesials. azi dopr opane Method 55 i. -- - - - - - - - -

Meth | Compound SM
60 1-Ethoxy-2-aminopropane Melhod 57

] | 1-propoxy-2-aminopropane Method 58

Methed 62
1-[3-(H N-Dimethylamino)propylihis])-4-bramokenzene

15 3-(Dimelhylamina)prapy] chlafde hydrochloride {3.48g, 22mmeoel) was added in
porlions to a suspension of 4-bromothiophencl (3.78g, 20mmal} and potassium carbonate
(5.52g, 40mmol) in DMF (40m1) and the reaction mixture healed w 60°C for 13 minotes, The
mixlure was allowed 1o cool Lo ambienl temperarure and powred into waler (100ml) and
eatracled wilh EIOAc (2 % 100ml). The extracts were combined, washed with brine (3 x

20 100m)}, dried (Chemelot column 1010} and evaporated 10 give the Lide compound {5.25g,
06%) as a pale yellow oil. NMR 1.76 (m, 2H), 2.20 (s, 6H}, 2.35 (1, 2H), 2.93 (1, 2H}, 7.18 (d,
2H), 7.38 (d, 2H), mfz 276.

Method 63
25  1-(3,33-Trifluoropropylthia)-4-bromobenzene
3-Bromo-1,1,1-triflucropropane (640, 6ramal} was added 1o a mixiure of 4-
bromothiephenol (945mg, Smmel) and polassium carbonate (760mg, 5.5mmal) in DMIF (Sml)
and the reaction mixture healed at 40°C for 1 hour. The mixture was allowed w cool 1o

ambient temperatuse and poured inte waler (30ml) and exiracied with ElOAc (2 x 30ml). The
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0 7 SEP 2006 WD 0 310 76-13 6 PCT/Gl13031110983 -65- Method 59 1 3-Di

nmel hoxy-2-am i noprouane 10% Pal | adi um on charcoal (500nm) dded to a
solution of 1,3-dinethoxy-2- azidopropane (Mthod 56; 2g, %W

et hanoS (40rnl) and the m xture sti rred under an 5 atnosphere of hydr ogen
at anbi entWa&ieR@at ure for 6 hours. The catal yst was r eNSHEBMIgISA| | trati on
t hrough di at omaceous earth and the fids.er pad washed with ethanol to give a
solo [ion of the title compound in ethanol (20ml)_ Methods 60-61 |la The

fol | oW ngxGeRRRRISMbIMEA deaﬁﬁpﬁail%rbﬂkb%mdmemi@ncnﬁ cMEhHQd]{ﬁQudJSI ng the
appropriate starting materials Meth Co%))@und 5M 60 1- Et hox - am nopr opane

Met hod 57vﬂpmlﬂilwmayufzcmnﬂwbﬂ&&ar% f A BYle selowmt: Pr%ﬁ%%ﬁ {27, NN- Di net h

]amino ra mel hyl am no) propyl chl oride

hydr ochl or| H"i}%}'ﬂ{@f@ﬂ%ﬁ%%&] Was agggg(ﬁn portions to a suspension of

4 br onot hi ophenol (3.78g, 20mvl) and potassium carbonate (5.52g, 40mol)
(ﬁ,f)m]&d nd the reaction mxture healed to 60C for |5 mnutes. The

mxture wed to cool to anbient tenperature and poured into water

(1com) BBukbipptbedhoherdzdandl OAc (2 x 100m ). Ti ce extracts were comnbi ned,

washed with X drled cm:l

evapor at ed tgﬁﬁl @5%’[’!@“@8‘7 E“é&r%ﬁﬁ?ﬁ"t@ geous @hﬁgﬁg)}g}\gﬁl ow oi | -
NVR 1. 760.681t, :&lthu?{raozl{]Sl 564, 268, :3%@214}21&3(-122}9}3?@5 (d,28), 7248 (d, 2H),
7.38 (d. 2H) m x 276. Method 63 25 1-(9 3

| uor oor oﬂ\’fthl a)-4- br onobenxene 3-Bronp-1, 1 1- trlfl uor opr opane (6401,
6mol,} was added to a m xture of4- bronot h| ophenol (945ny, 5mmvol ) and

pot assi um carbonate (760nmg, 5.5mmwl) in DVMF (5m) and the reaction m X

| ure heaMstho#t6S40C for | hour- The mix lure was allowed to cool to anbient

gggl?)er atﬂt: rg?pv A RONELES LIRS hvif- 28 oA S Xt el ed with F_LOAC (2 x
Oxone {14g, 23mmo!) was added to 2 solulion of 1-[3-(, AM-dimethylamino)
propylihio]-d-bromobenzens (Method 62, 5.24g, 19.1mmel) in MeOH {150ml) and water

15 {30m) and lhe mixture was stired al ambient lemperature For 90 minules. The reaclion
mixlure was pourcd onta an Isolule SCX-2 column, washed MeOH (6 x 40m1) and Lhe
product elued with 2% methanolic ammonia (10 x 40ml). The solvent was cvaporaled and
residue purified by [lash chromalography on silica gel eluting with DCM/ 2% methanolic

. ammonia (100:0 Increasing in polarily o 94:6) 1o yield the ttle compound (4.68g, 80%) as a

20 pale yellow cil. NMR 1.62 {m, 2H), 2.03 (s, 6H), 2.19 (t, 2H), 3.32 (m, 2H), 7.81 (m, 41}

myz 306.

Melhod 66
1-(3.3.3-Trifluoropropylsulphony!}-4-bromobenzene

25 Oxane (3.7g, 6mmel) was added to a solution of 1-(3,3,3-wrifluorepropylthio)-4-
bromobenzene (Method 635 1.36. 4, 73mmal) in MeOH {25m1) and water {3ml} and the
mixmure was slirred at ambient temperalure [or 18 hours. The MeOH evaporaled and water
{(20ml} added and the mixtare extracied with DCM. The exiracls were dned {Chemelut
column CE1005) and solvent removed by evaporation 1o give the Litle compound (1.43g,

30 95%) as a white solid. NMR 2.62 (m, 2H), 3.67 {m, 2H), 786 (s, 4H); m/z 316 (M").
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1 0 7 SEP 2006 WD 03A176431 PCTI GB03100983 - 66- extract ﬁﬁ@f conbi ned,
washed wi sh brine (3 x 30ml), dried (Chenelul colum 1010) P &08for at ed
to give the Lille conmpound (1.36g, 95% as a pale yellow oil. NVR 2.56 (m
2H), 3.13 (t, 2H), 7.31 (d, 2H), 7.51 (d, 213); mz 285 (M). 5 Method 64
1- (1- BuLVV{n¥t7@ps 4- br onobenzene The title conmpounds waBCHEGBANEEEsed in an
anal ogous nethod to Method 63. NVR -&785 (t, 3H), 1-3 8 (m 2H), 1.51 (m
2H). 2.96 (1, 211). 7.23 (d, 211), 7.46 (d, 2H); mz 244 10 Method 65 1- f

3- (N, htﬂh fklegl am no) oroo yl sul phonyl| -4 -bronobenaene Ox one
(14g.23mml ) was added to a sol ution of 1-(3-(N, N-dinel hyl am no)
propyItML' w1ylshlghenyNed-brpenobonzens, 62- 5. 24g, 19 1nmmol)1n McCOH (150m ) and

water 15 (3017iié)nueean}§dt.ﬁd maﬁ)lﬁﬂﬁmwffmﬁl‘d&ﬂﬁﬂlﬁﬁn ARbIS s RIReIat ure for 90
m nutes. The reaction mx | ure me%%goured onto an Isolute SCX-2 col um,

washed Msf@hﬂé @6. Mﬁ%?ﬂ it hal (b @1 FHAAOLN 2216 T8 (He?tB) 7-86 fdhmoni a
(10 x 40@&} vent was evaporated and residue puri red by flash
chronatogrégﬁy on si’'lica gel eluting wish DCML2% net hanolic ammonia (100-0
increasing in polarity to 94:6) to yield the title conpound (4.68g, 80% as
a 20 pal Yell woil. N\R1.62 (m 2H), 2.03 (s, 6H), 2.19 (t, 211), 3.32
(m 2H), m 411); mz 306. Method 66 | -(3.3.3-Trifluaropronyl su
Iphonyl)34Hmmﬁ9ﬂhﬁﬁgﬁﬁ&ﬂﬂﬁm&&hﬁnmne (3.79g, 6mmol) was added to a sol ution

Ch oG oot ePEN s i Gy U e GO PO ent
t enpeg at Wpshphidl (1H gh@mautg]%%ﬁqmﬁm@mﬂt 24l RBg ineCer (1imebiledidded and
he

t he ntxture extracted W t extracts were dried (Chenelut - columm
CE1005) amige bath gnskihe mbsyrg siérresat ambistiieropesmuce dordiheus HaCH @bl edhpound
(1. 43q, 7-86 (s.
ah o aéglfxgé%}%@aaged ig@ lﬁ@%ﬂagu DR 36 ieBuedh layet i€ ekBcied WDivh

DCM (25ml). The extracls were combined, washed with waler (30ml} and brine (50ml), dried

{Chemelol column CE1010) and evaporaled to give the Litlle compound 3.25g (97%) as a pale
15  yellow oil. NMR 2.00 {m, ZH), 3.01 (s, 3H}, 3.35 (s, 3H), 3,49 (1, 2H), 4.38 {1, 2H).

Method 69

1-{3-Melhoxypropylsulphonyl}-4-bromobenzene

Polassium carbonate (2.8g,20mmol) was added Lo a solution of 3-methox yprapan-1-y]

20  methansolphonate (Method 68; 3.25g, 19.3mmol) and 4-bromothiophenol (3.48g, 18.4mmol}
in DMF (30ml) and the mixiure kealed al 40°C lor 4 hours. The mixlure was allowed ta cool
lo ambient lemperature, poured inwo water (100ml) and extracted with ENOAc (2 x 50ml). The
exlmcls were combined, washed with satoraled agueons sodium hydrogen carbonate solution
(50ml} and brine (2 x 50ml), died (Chemelul column CE1010) and the volatiles removed by

25  evaporation. The residuc was dissolved in MeOH (150ml) and walter (30ml} and oxone
{134g, 21.6mmol) was added in portions. The mixture was slirred at ambicnt temperature for
[8 hours. The MeQH was evaporated, waler (30ml) added and the solution excracted with
DCM (3 x 50ml). The extracts were combined, washed with brine (50ml}), dried (Chemelut
column CEL010}, and evaporated. The residue was purified by flash chromategraphy on silica

30 pel eluting with iso-hexane : EIOAc (100:0 increasing in polarity to 20:10) 1o give the title
compound {3.32g, 629) as a coloorless oil. NMR 1.95 (m, ZH), 3.19 {m, 2H), 3.2& (s, 3H),
3.41 (1, 2H), 7.70 (d, 2H), 7.78 (d, 2ZH).
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WO 03107fd 36 PCTI GH03100983 -67- Method 67 1-(1-Butyl

sul phonyl ) - 4- bronoben am ne The title conpound was synt hﬁs}i Wném@m Met hod
64 in an anal ogous nmethod to Method 66. NVR 0.80 (CH). 11 H, 1.47
(m 211), 3.29 (1, 2H), 7.78 (d, 2H), 7.86 (d, 5 2H); mx 276 (M-).

Met hod 68 WH WEX#8&y- 1- pronanol net hanesul phonat ¢ Met han&sWF¥RE chloride
(1. 75nmL, 22mmol) was added to a sol uté8en of 3-nethoxy- 10 1-propanol
(1,81g.20nmoi ) and triel hylam ne (3.35nl, 24nmol) in DCM (40nl) cooled in
an ice bpfefho™ the m xture stirred at anbient tenperature for 18 hours,
DCM (25nl) and, water (50ml) were added and t he phases separated and the
aqueous Sinopophenyleuanidige bigarbapam,  poy (25ml). The extracts were conbined,
washed wi th v@dRenfRNldrodildickid (GR1) (DREE! (1Bl v 8GdddiGh @ WRkiute EQl um CI E
1010) and evaporated to give the utleconpound 3.25g (97% as a pale 15

yel | ow oflperopyifireA7 Be. 7 hpmmaj) andoygnamige (6P8g1366mmoband the mpgure hpagd at ¢ o) |
4.38 (I, D . -. 3- c s

pot asti uhC LG BoRaARE shehctgf a1 es aoned Bl it B QARG

3- met hox st apawes hdipited 1BHNStHyaastol pdibinal of 4QFatirpds $8jungbR5egyide19. 3rmo1l)

d4-b t hi oph | (3.48q, 18.4 l. i 30 d th 1, Xt
hoal ed arohige: T oaseqs i dioh s SRl Dh RioRs Mt oo fonle Bl T2
t enper at 4eR, drie@ IN:B80.)) Rhdhvedlfkle rkfblil by efspdratish IThe tade pddbcrBtaOAC (2 it

AT S G T T R T
(Chengl ubeml &uspaﬁ%ﬂt%&)nea%sidﬁﬁg%&nﬁyalgn H mﬁ?%dgmm%‘a BNPRay ation. The

resi due was dissolved in McOH ] wat er ( ~and axone (13.4qg,
21. 6mol yoligeisd byl Blalipn: wadhed srervagly Tl ok ik dricdae £ige (he Lide cpPoapdi ent

t enper at pir, gt I . ted. ter (50m ) added and
t he sol uhlggr?ggﬂfﬁl)aa(s:?g}(ﬂ%&tﬁﬁ‘W%ﬁgﬁ@'o#ﬁéﬁ%k%%cts wer e combi ned,
washed with bri ne (50m), dried (Chenelut columm CE1010), and evapor at ed.
The resi lp},wi fied by flash chromatography on silica 30 gel eluting
with iso —=E[ OAc (100:0 increasing in polarity to 90:10) to give the
titlas conpounkk M6BovaRgcontidl)dsas repremiralby tesgoeidlre of BMhde usfmg heH) , 3- 19

(m 2H), 3.26 (s, 3H. 341 1t. 2H, 7.70 (d, 2H), 7.78 (d, 211).
appropriate starting malerials.

N N
‘x\.,_]/ - s
| N N~/ O
- P .
PN
: 0 0
R"‘N S
h=
Meth | R' | NMR Mz | SM
71" [Bt [ 1.25 (1, 3H), 2.40 (s, 3H), 3.05 (g, 2H), 3.20 (s, 3H), 3.36 (¢, 2H), | 417 | Meth
4.43 (g, 2H), 4.92 (1, 1H), 6.95 (d, 1H), 7.32 (brs, LH), 7.50 (s, 30
1H), 7.72 {m, 4H), 8.35 (d, |ED)
72! iPr | 148 (d, 6H}, 2.51 {s, 3H), 2.86 (m, 2H)}, 2.16 (5, 3H), 32041, 431 | Meth
2H), 5.66 {septuplet, TH), 7.14 {d, 1H), 7.46 {s, 1H), 7.4% {1, 1 H}, 31
7.69 (d. 2HD), 7.89 (d, ZH). 8.45 (d, 1F), 9.88 (s, 1H)

20
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9 7 SEP 2006 WO 031076936 PCT1GH03100983 -68- Method 70

2- Fl uonphenylguani di ne bi carbonate Concentrated hydrochl orf] 7 gmp 9%56 I n
water (4.8m) was added to a m xture of 2- fluoroaniline (7, 94q, 2rma|)
and cyanam de (6.98g, 166nrnol) and the m xture heated at 5 115C for 2.5
hours. Thé¥@@4G¢Pen m xture was all owed to cool to anbi KRR at ure and
the solution was adjusted to pH 13 469 -careful addilion *f 40% aqueous
sodi um hydroxi de solution. The aqueous solution was extracted with El | 7Ac
and the mpid®d organic extracts were dried (Na2SO4) and the volaliles

renoved by evaporation- The crude product was dissolved in water (40 m)
and car b%}iﬂéﬁé@ﬂaﬁz—ﬁ%s bubbl ed through the solution unti | the pH 10 of the

suspensi on rwm ﬁ:@moﬁ@msewmﬂﬁwamad%aﬂmﬂ]rmre@duﬂhtat ed solid

was coll ect g filtration, washed sparing wi sh water and dri ed to

gi ve t hehydrevide (§8ayicamean iy wale§80miy.ddg Iééﬁﬂﬁrnmmlwagdwﬂwl rRpRelag 83 (m 2H).
7.0 (;m @g)m [{?ﬂmlﬂ#é optid: \g%(i!ﬁenﬁid%jzan&ﬁm-';&ﬁ!tmﬂEﬂ%ﬂrﬁ@%ﬂ*ﬁ%? wer e

pr epar ed e proc e 46 using t appropri ate starting
mat er i alampiﬁlﬂure (T 6Bddys. TleMniwry w8 alcldlﬁe@ 1@pHE Mith mcmtﬂieﬂmomlwwd 71t Et

1.25 (1. ( 417
Meth 4A32 f*’bsf‘_’f‘)' hed g3 ﬁ“‘"‘ %‘Eﬂ“d“éﬂ&s”'g@ on ﬁé} 'é}'ﬁ%"zéﬁ @?‘1@"'9 50 (s, 30
1 H, 7. & aémcls@d)nman Inicd ehd tAdBolvert dvapiraldd. 48e fulid rEidue, wid wadhedsith3H), 2. 86
(m 2H),.3..16 (s, 3,29, (1. 431 Meth 2 5. 66 (.septu 111) 7.14
(d, 1H),he l%hf%gf}ﬂ d gglflﬂﬂ?'}&@d 'E‘F.ﬁ ggeponsion wis oyl 10 filé‘ %85‘*?‘55“5 8. 45
( d1 33! ) sSidSfuseslcckiby Blkarion@Red ¥fdBvacuum (o give the title compound (11.16g, 35%}

as a white solid crysiallised, NMR 6.04 {s, IH), 8.43 (g, 1H), LL.16 (s, 1H}. m/z 85 (M").

Method 74
Ethynylcarbamoayl

15 To liguid ammonia {(300ml) was added methyl propiolate {(52.4¢, 0.62mal} over 2
hours keeping the wemperature al —10°C. The ammonia was lell to evaperate and the reaction
mixlure evaporaled in vacie Lo yield the Lille compound (43g) which was used without any

further purification. Mpl: 54-53°C.,

20 Method 75

3-0x0-2 3-dihydrg-1,2 5-thiadiazole
To 2 stired solulion of ethynylcarbamoyl (Melhod 74; 43g, 0.62mel) in water (310ml)

cacled in ice bath was added ammonium thiosulphate {92,35g, 0.62maol) in one portion. The
reaclion was allowed o warm Lo room temperature over 5 hours. To the reaction mixlure was

75  added a solution of iodine {79.2g, 0.31mol) in MeOH (11) rapidly over 10 minutes (o yield a
dark salution. Ammonium thiosuphate was added until 2 yellow solulion was oblained. The
solvenl was evaporated Lo approximalely 400m! and extracted cther (3 x 300ml). The ethereal
solution was washed brine (100ml), passed through phase separation paper imd evaporaled in
vacus Lo yield the Uitle compound as a pale orange solid (32.8g, 32%). Mpt: 70-71°C.

ElH
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Hydr oxyl ami ne hydrochl ori de (35g, 0_Srnol) was added to d BdBER i7p

o[ sodi um hydroxide (58g, 1.45npl) in water (580nl). MOCH (600rr1) foI | owed
by ethyl propiol ate, 5 (38m, 037npl) in portions was then added and the
resul ting é@IWHEM stirred at anbient tenperature for BCHEPEAMIHe m xture
was acidified to pH2 with concentrat-@d-hydrochloric acid and then
saturated with sodiumchloride. The solution was extracted with DCM (8 x
50GM ), Memeagstracts combined, dried and the solvent evaporated- The solid
resi due was washed Wi tlh hot | SO- h%xan{e (3 x 300mL) and the final

suspensi ok Y ha2tHAAREG | ting to solid was col |l ected by

filtrat o v 350
2 white 50| S%ry%?%ﬁ'q?‘?éé‘%ﬁﬂmip R L B R LA L A DS T O

1H) . (rjﬂdzz Balu(dwgarhnnmmhilmﬂhlmﬂlﬁﬂiﬂwlmmdhﬂwm Zl$¢tﬁdfb1l@..ﬁ'@'MQl a (ﬁOOr nl)
2. 4
Conpet at e Sy S n et PRl ERTe L ¥4 £ o R AT AL, | on

m Xt ur e @y ppaietwad sdn?cd\bﬁﬁﬂﬁcﬁm@cnypcedude tdid 3 thbik eTHeGalpeai nds évipohtedhnd h was

used wi t hout  any urt urification | . 54-55C220. Met hod 75 3- Oxo- 23
- di hydr othg regidse P‘H‘I ieq by theshromstograppy o7 @H'\@aﬂ EJF'i"Eﬂw“"HCTZ ISePHPAS | lgla’ﬁ‘famw
(Met hod (fdi.04R%bas ﬁzlmmq) o' M@aﬁnemsmaﬁampcamheﬂgl 5% )8 a RAB sous added

ammoni um t hi osul phat e 358, 0.62nol) in one portion- The reaction was
aI I owed NMR\bGHst Pk 33 meﬁiﬁe‘!‘ Ht (80886 (m5 1D A-35 8Dt mée H6act i on mi xtur e
q added a solution of iodine (79,2g, 0,31nol) in MeOH (11) rapidly

over O mnutes to yield a dark solution. Amoniumthiosu ph ate was added
until a MelHodW7sol uti on was obtained. The solvent was evaporated to
approxi matel v 4 and extracted ether ni al- _solution
Ae Vashed brTHe B ErpooE S Gl Bl P e Bt d R MBI 1€ g, 2
evaporatmdappiupdé&zcmmnéﬁdykefddydmﬁslamrtgj:ﬁarammound as a pale orange solid

ggio?%@%‘{zﬁ@ﬂ &lméﬁwéé = TR el 1S T R
57 3-[3-(¢- 1.36 (s, 9H), 1.BD {m, 2H}, 3.04 {q, | 243 | Meth
Buloxycarbonylamino) 2HD, 4.17 [, 2H), 4,24 (s, 1H), 6.83 73
propoxy)isoxazole {m, 1H), .61 (s, 1H)

15 Melhod 78
3-(2-Aminoethoxy)-1,2 5-thiadiazole hydrochloride

4M Hydrogen chloride in diexane {(10ml) was added to a soluton of 3-[2-(1-
butox yearbonylamineo)ethox y)-1,2,5-1hiadiazole (Melhod 7¢; 1.17g, 4. 74Ammol) in disxane
(20m1) and Lhe mixlure was stirred al ambient temperamre for 2 days. The resuliing salid was
1 collected by [ilration, washed with ether and dred o give the tide compound (802mg, 93%)
as 2 white solid NMR 3,20 {m, 2H}, 4,58 {1, 2H), 8.36 {m, 4H):; m/z 144,

Method 79
The following compound was synlthcsised in an analogous method 10 Mcthod 78.
Meth | Compound NMR mfz | SM
79 3-(3-Aminopropoxy) 2,02 (m, 2ZH), 2.83 (m, 2H), 4.24 (1, 2H), | 143 | Melh
isoxazole hydrachlonde | 6.29 (s, 1H), 820 (s, 3H), §.61 (s, IH) 7
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-70- Method 76 3- [2-(r-Bu toxycarbonyl am no)ethoxyl-1.2.5-thi adi azolc

D i sopropyl azodicarboxxylate (1.1m. 5. 5mol) was addmﬁ vzgﬁﬂa to a

solution of 2-(i-butoxycarbonyl am no) et hanol (8501, 5. ?P

-ox0-2, 3-di hydro- L,2,5-th i adi azole 5 (Method 75; 510nmg. 5mol ) and

tri phcnyl prdetitete (1. 44g. SSmmol ) in TH? (20nl) and .t PHE/GER{HHEE was

stirred at anbient tenperature for 181hkours. The sol vent was evaporated and

the residue purified by flash chronat ography on silica gel eluting with

| SO- hexapRthodE0OAC (100:0 increasing in polarity to 4:1) to give the title
9599 as a while soli. 2N 1.38 (s, 1i ._,3 (m 211),

i) ]|'|"I'I 0k .5 v -2

4.16 (|1 ‘ v O € - — oS 5 : 28~ My e AHz The

fol I ow ng. £afpeuUNd was synthesised in an anal ogous nethod to Method 76
using the appropri ate am ne and heterocycle as starting materials. Meth
Conpound NVR Bdomir@NBuI5Q. [8mingl) (ves added ® A splutign of) 4-(1ieuad-AmethylimijazoB304 (¢, 243

Met h |, Bul ' 2 4.1 7 : ) , 3

or opoky] PEeuAdn 2 N elgha bl pyiiiae teethol 31; stk o Parilorf

3( 2- Ami noedlivi ygetit: adld Rrhinhacidar 60°C Thy chixaotelves helte AV dotbnrg iieor i de in
di 1 dded t ti f 3-[2-(r-

bt oy cal BoMyP AR LRy SaoTEE Tt et e Gk icMg2omD-ghedy 2

i n di oxapfh st hqRB6k dobRmydiddeeaimars kbligd20mh1) Akl eMhenichitpsivah ur e for 2
days. The resulting solid was 20 collected by filtration, washed with ether
and dri ed0R5) 2 roeilich By fiash cbropwingaiice! iaeait DOYIZ% medhagoligameonia| i d NVR
3620 16 M (13 indefiz il porgit) 1o #3360 (Bl (M de c%ﬁ%ﬁﬂﬁ?%ﬁmgaﬂagwﬂmﬁ/g{lﬁ' | owi ng

npound was synt hesised 1n an anal ogous net t hod 7B.

ConpoundNNARLAS b, 31), 230 (S3EB IASmGEBoPBd) 3D, DI €D, 4.3Hp, 24,482 (m  2H) |

£28 (0 b0 il by LB SReR0 (5 1. .20 (s, S0,

Melhod 81
15 2-[4MN-{|l-(4-Toluenessulphonylox

di methylimidazol-5-yHpyrimidine
2- (4-[N-{1-Hydroxy-2-methylprop-2-yl)sulphamoyl]anilino] 4-(1,2-dimethylimidazal-

S-yhypyrimidine (Example 59, 2.36g, 5.66mmol) was dissolved in dry pyridine (33ml) and the
solution stirred and cooled 1o 0°C under iner gas. Solid p-toluenesulphanyl chloride (5.61g,

20 29.4mmol) was added portionwise over 2 minules. The reaclion was stirmed at 0°C for 10
minutes and then at room lemperature for 18he. The reaction mixture was diluled with water
(200ml) and the precipilaled oil allowed o sellle oul. The supematant walcr layer was
decanled off and 1he residual 0il was woshed with more waler and this was decanted off. This
process was repeated and then Lhe oil partilioned between EIQOAc (L00mI) and water {50ml).

25 The layers were scparaled and the organic layer washed with waler (30ml), dried and the
salvent evaporaled in vacuo Lo yield Lhe de compound as a gum (1.94g, 60%) NMR 1.0 {5,
6H), 2.36 (s, 3H), 2.38 (s, 3H), 3.77 {5, 2H}, 3.93 (5, 311), 7.20 (d, 1H), 7.43 {d, 2H), 7.35 (s,
1H), 7.65 (m, 5H), 7.87 (d, ZH}, 8.45 {d, 1 H), 2.9 (s, 1H}, mfz 571.

30
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WO 03/076336 - PCTI GBCG31 00983 -71- Method 80 5-Bra no- 1- et hyI 2-met hyl i
mi dazol-5-v])-2- f 4-1 N (2_nel ho7.yet hypsul ph anoyl | I no
Dyrimidine Bronmine (81, 0 |4nmol) was added to a sol uti oﬁEP 2005

4-(1-et hyl -2-nmet hylirnidazol -5- 5

yl)-2-[ 4- (WO €329688¢ hoxyel hyl ) sul phanoyl ] ani |'i no) pyri m di PRGRNS0EAD 71,

52ngy, 0.13mmol) in glacial acetic actzd (2m) heated at 60C The m xture was
heal ed at 60C for 4 hours, then the solvent was renoved by evaporated- The
resi due N@godigasol ved in DCM (20ml). washed w th saturated aqueous sodi um
hydrogenﬁb_nate sol utlon 20m ), dried (Chenelut colum 1005) and
puri f i edl-6Hydraxymrasy drogeiizence| uti ng wi sh DCM 2% net | i anol i ¢ ammoni a 10

50% as e Ry Y50 gl sdBa BB SEpdidhprarTroo ) (32

( s 3H) , niBowiplianpl (B3, 5349113@00 gnd @4ibn hydrogle(1.2g) it H)al,ﬂr MM@l}(SBmdlﬂd}i 7.71 (d,

ST 17 v epte e R e indsin andthe et fitofea B RORS A5 ridces e mipipee

| -4-(1, 2waih]h’@h(hln|mﬂli oild Zieh -ebtracied withdi0ac 22x100ml). The exlracls were combined,

i w(zl‘ﬁﬁﬁ*rww&ﬂéb B S0l il e P gn €408 i dmpouns 6ol )

was di ssghvgthsh). MR E0dL] i1 [ﬁl5§m111andzmjﬁga1fml My, @BS&I EH} @daqﬂld cool ed
to OC under 1nert gas. 5olid p-tol uenesul phonyl chlori de (5.61g, 20

29. 4nmol $was added pani onwi se over 2 ninutes. The reactlon was stirred at
OCfgs 10 mnutes and then at roomtenperature for 18hr. The reaction m x
Lure was diluted with water (200m) and the precipitated oil allowed to
settl e obfetho@83 supernatant wafer |ayer was decanled off and the rasidual
oi | was %ﬁ%g )\{Mh Iﬁ%ﬁ: yater and this was decanted off. This process was
repeat e rtitioned between ELOAc (100m ) and water
(56nl). 25 THeenlpawéerd2Mmigd asdme dyeabcldtde Acdiib{0dr gh miere dddydon avalatiedofn t h

wat er (5 dried t he oIv ra vacuo t ield the title
corrpoundpg;sPl %@ﬂi' “m mB‘Yﬁ‘gq ‘%&’f’"mg] g thagal gﬁ[@s.&“ -38 (s,
3H), 3. 7@atér${3mEF1Th= rﬁlx&&: (vss stidred iﬂd heZle&Qw(mk:fa}lﬂ)huu& mﬁhérdmn%bl).rdeﬂ 55 (s,

1H), 7.65 2H) , |(1d 11-1), 9.9 (s, 1H): mz 571. 30 0
7 SEP 206 waeéﬁwelzl%iﬂﬁeﬂ @B@@#@GQB@ ealipgcontinted for a furcher 2 hoirrs. The

volaliles were removed by evapomalion and waler (20ml} added to the residoe. The mixlure

was acidified 1o pH 1 with 2M hydmchlonc acid, fillered through diatomaccous carth, and the
filtrate vashed with Ei0Ac (2x25mil}. The aqueous layer was basified wo pHI1 with conc.

20 aqueous sodium hydroxide solution and extracted with ELOAc (2x25ml). The extracts were
combined, washed with brine (15ml}, dried and evaporaled under reduced pressure 1o give the
tlitle compound (900mg, 100%}). mfz 1584

Method 84
25  4-(1-Isopropyl-2-methylimidazal-5-yl}-2-[4-{3-hydmx ypropylthin)aniling] pynimidine
2M Hydrochloric actd {10ml} and cyanamide (500mg) were added 10 a solution of 4-
{3-hydroxypropylihio}aniline (Method 83; 900mg) in ethanol (10ml}. The mixrre was slirred )
under rellux for 19 bours and further 2M hydrochlaric acid (0.5ml) end cyanamide (400mg) i

were added and heating continued for a lurther 6 hours. The volatiles were removed by

30 evaporalion, waler (5 ml) was added (o the residue and the mixwre basified with concentrated
sodinm hydroxide solulion to greater than pHI1L. The aqueous mixiure was extracied with
ElQAc (2x30 ml) washed with water (5 ml} and brine (10 ml}. The orpanic extracts were

combined, evaporaled, and azcolroped wilth methanol to give crude 4-(3-hydroxyprapylihic)
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Met hod 82 1- (3-Hydroxypron yl lh io)4-n i troben xene 3 Chl or opr opanol
(6.0g, 63.5mm1) was added dropwi se to a sol ution of 4- bnﬁ)é’ggOEhenol
(8.2g, 52.9mmo1l) and sodi um hydroxide (3.29) in wafer (12 Ulfed and
5 heated at SO C_ under nitrogen and the m xture heated at 80C for 205

m nut es. WMEREFEHUre was all owed to cool and then extr RPN E| OAC
(2x100m ). The extracts were conbi ned}- washed with water (50m ) and brine
(50mM ), dried and evaporated to give the lisle conpound (11 _1g, 98% _ NWR

(2 %DCliz) [%:/gl%ﬁgtgamggaﬁaﬂﬂ 133]? aghm]éﬂﬂ)(nﬂﬁiﬁl Thig Cr@ﬂﬂ)p,mﬂlcl?aﬁa?s(@alea H)V::g 5&3-2.23 (() d, )

t ho r oX rop 0).an |ne ron powder ny
and concd-mﬁ'walaﬁﬁpmr?cﬁnalcpﬂ} i Harl)Zywelﬁig' @a@&e 261 g of
-hydroxypmmdujmas&boealm Iﬂblﬁé@jﬁﬂ%ﬁ@@h&ll\tﬁfoﬁﬁﬁmﬁ% é‘m" mmmn.m et hanol
(6m) and 15 water s The m xture was stirre c?hea ed al _90C for 3
hours, fldrithet.68 frthr? (L 230 ¥he) S 442 neIHEFT 02WD) S.qRtserlabiled and
heat i ng i kN2 r re:r ved by
evapo?atf% ?g& 2?[%6#{2){9 er@t?({g t éﬂtr@gg gﬁh %q'llﬁg lﬁlﬁxﬁzgrgﬁem was
acidified to pH1 with 2M hydrochl oric acid, filtered through di at omaceous
earth, gﬂg‘é't_gﬁi filtrate washed with ELOAc (2x25n)). The aqueous | ayer was
basifie 1 wth cone. 20 agueous sodi um hydr oxi de sol ution and
extract eduszamcﬁllmeﬁe Bz} 5- ik Eholi o Rhm holpedmidieshed with
A K
44( 144 s |gaP24181, Nbﬁﬂnﬂ@@%s kide A Ec (Bm ) YAUQARATRNIE {IHhi® hdihk | NOl pyrim

idine 2 Hydrochl or| c acid (10m ) and cyanani de (500ng) were added to a

sol ut i orﬁll@f—'d aLmQraiwr@@ padspyilrogdn; Biehylaming (AU pas Pﬁﬁad fdowedbry) in
et hanol rgg GWme&gﬁc%ay\?ﬁayiﬁg)gfeﬁaﬂﬂg%e mﬁx%m% C.véfﬁgl:n'e)%%ur@y héurd nd

further y r ori1c aci anam Wer e added and
heati ng ﬁﬂernmu&decflﬁrsmadfmrlEhaIrs Ghbodﬁme.s Wire ramodvad bf esipoveia, rl-enoved by 30
evaporation, wafer (5 was rgl de& tpe%@%?i due and_t he H1 baS| ficd
wi th corgasdisatycd oﬂaffla%?ﬂwr 08 GG T SRR ROt The

aqueqys mbYwdr h@leMrhe S LLAGHRAurtd dhd WL 20RXRBP3 FhpurvashBeh l\htt h water (5
m) and brine (10 m). The organic extracts were _conbined evgé)orat ed, and

azcol r opelrtilgsetergiemeagitly evepagilien thegesitue g BarHYeNcg mj) 7 SEP
2006 and water {20 ml). The aqueous layer was basified 1o pkl 9 with sodium bicarbonate solution.

The phascs separaled and the aqueous layer re-exlracled wilh EtQAg. The cxiraces were
combined, washed with waler {10 ml) and brinc {10 ml}, dried and then evaporated lo give the

20 tide compound (260mg, 38%) m/z 453.

Method 86
4-{1-Tsapropyl-2-methylimidazol-5-411-2-[4-{meth¥Ithio)aniline]pyrimiding

A miriure of ¥-[4{methylthio)phenyllguanidine * (g, 5.5 mmol) and 5-(3-
25 dimelthylaminoprop-2-en-1-oyl)-1-isopropyl-2-methylimidazole (Method 24; 1.22g, 5.5
mamol) in toluene (10mlb} was heated at rellux for 24 hours, The mixlure was allowed 1o cool
Lo 80°C, diluted with isohexane (I0mb) and then cooled 1o 5°C. Tha resulting precipilale was
collecied by filiration, washed with loluene f isohexane (1:1) and dried ai 30°C under vacuum
to give the title campound (1.3g, 70%). NMR: 1.51 (d, 6H), 2.45 (s, 3H), 2.72 (s, 3H), 5.53-
36 5.66 (m, 1H), 7.12 (d, 1H), 7.26 (d, 211}, 7.64 {d, 2H) £.00 (3. 1M}, 3.58 (d, 1H), %.70 (s, 1H}),
miz 340,



oi |

S -4

Thi s crude product was

treated with 5-(3-

L B L P

W 0 310 7 6 43 6 PC I C. 003RWM93 -73- phenyl guanidine (880 ng) as a purple
(mz 226).

di met hyl ami nopr op- 2- en- | - oyl ) - 1- i sopr opyl - 2- mel hyl i mi dazol & {NGERGHI0R4;

400mg. 1.81mmol) as described in Method 30 to give the tiLlIP, conpoand
(400ny, SRR 1A4 (d. 61.1.).1.68 (m 2H), 2.92 XGT/CBOIPIEY 34 (s,
311), 3.49 (m 2H), 4.52 (1, IH), 5-M-(sepl, 1H, 5 7.05 (d, 1H), 7.30 (d,
2H), 7.42 (s, Ill). 7.64 (d, 211), 8.39 (d, IH, 9.51 (s, 1H); rnlz 384.

Met hod 85gdforkxhmple AdexbndialYBinfall of PhetBaut & Sdignced(1988), Q) 130c2; Ae¢HTR O

ani 11no
_y|)_2_

250my, OB

stirred

hour s2

m di ne 4-

[ der PRarppzip
R Gehny3 (5R

1- I sopropyl -2-neth

giphamy Geamenyg) @A
g et

stirred for 2.5 hours

ni trogen.

iles were renoved by evaporati on,

chloride (
and then allowed to stand for
the residue disso

3‘yl i mdazol -5 .

1R 61 JPH ~rindiAreiive des PhareEied 84

PGM (8ml) and acelonilrile (2m) and the
Triethylam ne (100)il) was
added foll owed by dropw se addition of nethane sul phonyl
The m xtyre

riedlEsy

50111) _
18
lved in

acetoni ttil e Yo fitlomangsitldsirier pfredeniat ve pha@@icdotigal dlopagt: Assis sonuwampdwat e (50 15

ng) were added, The m xture was stirred and healed at 80C for 3.5 hours and
t hen t hecoRRSPRA 9 famauja (T, of %H’iﬂ?@ﬁ“ﬁ'}}”“g?}&%‘?ﬁ ‘%‘??ﬁ Qfﬁ'e”‘?oelg’lgwﬂ%?tgarti ti oned
bet ween LA héeshcftompoaid Xyabetherbphieho prophpRciafise Blsmaayer was basifed to
p119 with sodiumbicarbhonate solution The phases separated-and the
aqueous| {ayBahletiex tracted wi sh Et OAc| mBHebleixt racts were conbi ned, |washed
wth wa Er 0 —art—brrmre—{0—thed aud_ThEﬁ'EVHpU?HTEd‘TU;XiVe t he
20 titlg E‘Bh‘ﬂ’d‘ﬁ% (260ny, 88% m z 453: thod 86 441 -Ise ro |-2-msh
i m dazPl zipmee PaEar L4 nmesh Tthio anilpipge7d mdine A mxture of
N-[4- (nelLhyl [ hio)phenyllguanidine t (J g 55 mml) and 5-(3.25
di mel hy| Ereseromelinse sodam | ~oyl ) - 1-i sopr §pP- 2- et hyl i mi daxol ¢ ( Met hod
24- . 1, 2P =55 ot e 1 totgeTe (10 s theatedat—ref rux For 24|hours.
The m x| Mo Siizch pas BP0l 1o Ggeﬁﬂdiluted with isohexane (1) and
t hen cobphRgndsiinbtearlhe resulting precipitate was collected by fiIt]ation,
washed with toluene / | sohexane (1—1)- } to
give the title compound (1 3g, 70% . 1- 1), 2.73
(s. 311] MSTAIetID 5.66 (m 1H), 7.12 (ehefablpl 7.26 (d, 21-1), 7.64 (d, 2H
8.00 (s }—tH—8B8—f-th—IH—9—Fo—fs—iti—rtr—346—O7SEP—2006—"O
03/ 11711 $3BPBAFIXCI | 03100983 50

Laclose Fh Eur 22375

Croscarmellose sodium 6.0

Maize starch 15.0

Palyvinylpyrtolidone {5% w/v pasie} 225

Magnesium siearale 3.0

10

{c): Tablet TI1 megflablet

Compound X L0

Lactoge Ph.Eur 03.25

Croscarmellose sodium 440

Maize slarch paste (5% wfv pasie) 075

Magnesiom slearate 1.0
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-74- t See for exanple Al exandria Journal of Pharmaceutical Sciences
(1988), 2(2) 130-2, Archive derPharmazie (Winheim GCer manyq (‘4_1}%8% 318
(11), 1043-5, and Archive derPharnmazie (Winheim Gernmany) 19 , QE_LZ

(5). 426-31 5 Exanple 89 The following illustrate representative
phar maceutt@%¥7B¢age Forms containing the conpound of PEBEREHIEMSE| ), or a
phar maceutical ly acceptable salt or i¥=ivo hydrol ysabl e ester thereof

(hereafter compound X), for therapeutic or prophylactic use in humans: (a):
Tabl ets nol |l ablet Conpound X 100 Lactose Ph. Eur 182.75 Croscarnel | ose
sodi um L &)DCajpdaieze starch paste (5% w|wmghaghiy 2. 25 Magnesium steafjate 3.0

(b): Ta Conpound X 50 Lactose PhEur 223 75
Cr oscar fEPmeamddodi um 60 Mai ze starchl@5.0 Pol yvi nyl pyrralidone (%% wW v
310 (AT B 53 55 " roscar mifbbe sodi um 4.0 | bhi ze Starch paste
(5% W v | pagbesiumiscatate Magnesi um st earal €51.0 0 7 SEP 2006 WD 031076436
PCr' | CB63+00983——F5—{(d—Capsie mapecapsule Conpound X 10

{e): Injection I {50 mg/ml)

Compound X 50% wiv

1M Sodium hydroxide solulion 15.0% viv

0.1M Hydrochloric acid {(to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Waler for injection lo 100%

(0: Injeclion II 10 mg/mi

Compound X 1.0% wiv

Sodium phosphare BP 3.6% wiv

0.1M Sodium hydroxide solution 15.0% viv

Waler for Injecrion L 100%

{g): Injection ITI (Img/ml,buffered Lo pHE)

Compound X 0.1% wiv

Sadium phosphate BP 2.20% wiv

Cilric acid 0.38% wiv

Polyelhylene glycol 400 5% wiv

Water lor injectian te 100%

Nate

The above formulzations may be oblzined by conventional procedures well known in

the pharmaceutical an. The tableis (a)-(c) may be enteric coated by conventiona! means, for

example lo provide a coaling of cellulose acetate phihalae.

10

[
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Lactose Ph. Eur 489.5 Magnesium stearale 1.5 (e): Injection | &ASO mg/ m )
Conpound X 5.0% w v 1M Sodi um hydr oxizge sol ulian 15.0% VI v 0.0 SEP 2006
Hydrochloric acid (to adjust pHto 7,6) Polyethylene glycol 4M4.5% W v
Water for injection 10 100% (f): Injection 11 10 ng/m  Conpound X 1.0%
w v  Sodi um phosphate BP 3,6% wW v 0.1 M Sodi um hydr oxi de sol ution 15.0% VIV
Water forinjcction to 100% (g): Injection I1l (1nmglm 6 buffered to pll6)
ConpourfdBi 1045w/ v Sodi um phosphate BP 2.26%w v Gitric acid 0.38%W v
Pol yet hyl ene glycol 400 3.5%wv Wter for injection to 100% 5 Note The
above Formul ati ons may be obtained by conventional procedures well known in
t he phal. naceutompbundrdf.thelfoemt BHLEY, SIR)Q)LO) CIDRHE ) G mhd (IG)ftloagasriby
conventional neans, for exanple to provide a coating of cellul ose acetate
pht hal sd@ctumpifgmyple (BEp 2096 Gl ains 1. A conpound of the formula (1A,
(rg, (19, (1D, (1B, (IF) and (IC?[ of tlagz)generic structure of fornula
P

(1} H(RR)P RZ/5 a 00 R N
SRS

|
=N ,/5::R
4 o O
Ry X
=N
5 R

whersin!

1) a compound of formmla (LA) is selected from:
NN
= R?
| Y |
N

‘-a,N e
)=

10 (1A)
wherein:
R'is 2-(pyrazelyl-1-yl)ethyl, 3-(isoxazol-3-yloxy)propyl, 2-(isothiazol-3-yloxy)elhyl,
2-{ﬂ1iadiaznl-3-yluxy]emyl, 1,3-dihydroxyprop-2-yl, 1-methyl-1-hydroxymethylethyl,
[, 1<dimethylpropyl, |-methyleyclopropyl, ~butyl, 2-morpholino-1, I-dimethylethyl,
15 2-pymrolidin-1-yl-1,I-dimethylethyl, 2-methylthio-1,1-dimethylethyl, 1,3-dimethox yprop-2-yl,
| -methoxyprop-2-¥l, |-hydroxyprop-2-yl, 1-ethoxyprop-2-yl, 1-propoxyprop-2-yl, ethoxyethyl
or 2-methoxy-1,1-dimethylethyl; and
R? is hydrogen;
or R! and R? together form 2,2-dimethylaziridin-1-y1;
20  or a phamaceutically acceptable sall or an in wivo hydrolysable esler thereof,

ii) a compound of formula (IB) is selected from:



N 5 R wherein: i) a conmpound of fornmula (lA) is selected from H
N~rN-a R | NSNR1 OO NI10 (#p) wherein: R is 07 SEp

2- (pyrazolyl-1-yl)ethyl, 3-(isoxazol-3-yloxy)propyl, 2006

2- (i sot hiazol -3-yloxy)el hyl, 2-(thiadiazol -3-yl oxy)ethyl,

1, 3-di hydroxyprop-2-yl, 1-nethyl-1-hydroxynethylethyl, 1,1 -dinethyl propyl,
| - met hyl cycl opropyl, i-butyl, 2-norpholino-1,1 -dinethylethyl, 15
2-pyrrolidin-I-yl-1,1-dinethyl hyI{%Z- et hyl thio- 1, 1 -dinethylethyl,

1, 3-di m et hoxyprop-2-yl, |- prop , 1-hydroxyprop-2-yl,

1- et hoxyprop-2-yl, 1-propoxypfop-2-yl, yet | or

2- met hoxy- 1, 1A1nethy|ethy| ydrogen R and R2 together form
2,2-dimel hylaziridin-1-yl; RQO of a pharmace ﬂ1®@ acceptabl e sail or an
in vivo hydrolysable ester thergof; i) a und of formula (IB) S

selected from |:. 77 D Z/§Eﬁﬂ20 H I NYN | ~ H N/ N RI5, ROO (IB)
wher ei n:
—N
(IB)
wherein,

R!is pyrid-2-ylmethyl, 2-(2-methyi-1,2,4-inazol-5-yl)ethyl, 2-pyrid-2-ylethyl,

5 Z2-pynidazin-3-ylethyl, 2-(3,5-dimethyltriazol-4-yDelhyl, 2-pyrid-3-ylethyl, 2-methoxyeihyl,
3-(5-methylpyrazold-yl)propyl, 2-trifluoromethylpyrid-5-ylmethyl, 2-pyridazm-4-ylethyl,
1,1-dimethylprop-2-ynyl, 2-cthoxyethyl, 2-phenoxyethyl, 2-(4-methoxyphenoxy)ethyl,
2-(2-methoxyphenoxy)ethyl, 2-(vinyloxy)ethyi, 2-(isopropoxy)ethyl and 2-(propoxy)cthyl; and

R iz hydrogen or cyano;
10 or 2 pharmaceutically acceptable salt or an in vive hydrolysable ester thereof;
provided that when R' is 2-methoxyethyl, R? is cyano,

iii) 2 compound of formula (IC) 15 selected from:

Y .

Ic)
15  wherein:

Rlis hydrogen, heterocyclyl, Cysallcyl or Cy_galkoxyC, salkyl; wherein R' may he
optionally substiluied on carbon by one or more hydroxy, carboxy, Cpalkoxy,
Cialkoxyecarbonyl, &, N-(Csalkyl):amino, heterocyelyl, Cs ¢cycloalkyl and
C1.galkoxyC.salkoxy; and wherein if a helerocyclyl contains an -NH- moiety, that nitrogen

20 may bc optionally substituted by C galkyl or benzyl,

Ris hydrogen, halo or cyano;

or a pharmaceutically acceptable sal! or an ir vive hydrolysable ester thercof}
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R is pyrid-2-ylncthyl, 2-(2-nethyl-1,2,4-triazol-5-yl)etfiyl7 SEP 2005
2-pyrid-2-ylethyl, 5 2-pyridazin-3-yleghyl,
2-(3,5-dinethyltriazol-4-y])el hyl, 2-pyrid-3-ylethyl, 2-nmethoxyethyl,

3- (5- net hyl pyrazol 4-yl ) propyl, 2-trilluoromnethyl pyrid-5-yl nethyl,
2-pyridazin-4-ylethyl, 1,1-dinethylprop-2-ynyl, 2-ethoxyethyl,

2- phenoxyet 2-(4 netho phenoxy) et hyl 2- 2 met hox henoxx)ethyl

2- (Vi nm%%&hwhe@(mgdp%W@bﬂtwlﬂwl@t%ﬂ%awW ﬁynha' Endne s
hydrog?pdﬁﬁa&yano 10 or a pharmaceutically acceptable salt or an in vivo
hydr o] ysabi®eé "est er thereof; provided that when Rl is 2-nethoxyethyl, R2 is
cyan; liv]ﬁcmmwﬂﬂmm@[ﬁ MdeBc(dd@oni:s sel ected from H NYN R ~N S~NR
00 NN(ICQ 15 wherein: Rl is hydrogen, heterocyclyl, C, -6alkyl or

G - 6al koxyCl- bal kyl ; wherein mayysbe optionally substituted on carbon by
one or nore hydroxy, carboxy; % 14, al koxyear bonyl ,

NN- (C - 6al kyl') zam no, hct erogycl nloaﬁkyl and

Cl. 6al koxyGi . 6al koxy, and B contains an -NH

noi ety, that nitrogen 20 ﬁay be optionally g ﬁuted by C.sal kyl or
benzyl; Rr' is hydrogen, _hal Qlor cyan; or & p arnaceutically accept abl e
salt or an in viva hydrol9§aﬁ e™aster thereof i: a7 SEP 2nds 78 provided
that when Rl i s 2-nmethoxyet hy__ yclopropylnethyl or pyrid-2-ylmethyl, R2
is not hydrogen; iv) a compound of formula (ID) is selected from HH R

N, §AN Ri (D)
wherein:
R' is hydrogen, Ciaalkyl, C;salkenyl, Cs qalkynyl, Cs.scycloalkyl,
CsseycloalkylC) aalkyl, a heterocyclyl or heterocyelylC) salkyl; wherein B! may be optionally

substituted on carbon by onc or more melhyl, ethyl, methoxy, ethoxy, propoxy,

10 triflecromethyl, triffucromethoxy, 2,2,2-trifluorocthoxy or cyclopropylmethoxy,; and wherein
if said heterocyclyl conlains an -NH- moiety that nifrogen may be oplionally substituted by
one er mere methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;

R is hydrogen, halo or cyano;
1 is Cygalkyl;
15 or a pharmaceulicaily acceplable sall or an in vive hydrolysable cster Lhereof;

v) a compound of formula (IE) is selecied from:

H R?),
P H
o e
Sy R
4
R""N R
po
(LE)
wherem.
20 R! is hydrogen, C)alkyl, Czualkenyl, Casalkynyl, Cigcycloalkyl,

CyscycloalkylCyalkyl, a heterocyelyl or heterocyclylC)alkyl; wherein r! may be oplionally

subsiituted on carbon by one or more methyl, ethyl, methoxy, ethoxy, propoxy,
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p O RAN\--N 5 (ED) wherein: R is hydrogen, ClAalkyl, @3{ ﬁpykﬂﬂ

C24al kynyl, C3.6cycloal kyl, C34cycl oghkyl G _3al kyl, a het ero b

het er ocycl yl Cl1-; al kyl ; wherein R may be optionally substituted on carbon

by one or nore nmethyl, ethyl, nelboxy, ethoxy, propoxy, i o

trifluoronmethyl, trifluoronethoxy, 2,2,2- trifluoroethoxy or

cyclopro hnet and rein _if said heteroc | coptains, a

moi ety & fﬂmﬂﬁwb&eﬂuwv\%@xzs&?%ﬁaﬂwog%w Srelbgs ?fH'é‘%P“WELEWWet hyl ,

ethyl , ek fteroyclysohfalrslHQNER bibry har ARHAEK Kl Bkloptiffally Subflbegsp,  hal o

or cyaﬁo; Y&CE bal k; ;15 or 1a phar ma eutlgal ﬂ/’ 1acc table sa t or an

in vi vcmnh;adnmlrwmﬂiyhedm emtyhéﬁabmﬂuw:)eﬂwl onmpthongkibfl; f or rrul a (lE) is

sel ected from g‘ﬁ‘ﬂ N R/SR OO RN(f'") wherein: 20

R is hydrode riSh@P Rﬂl-ﬂﬂ@l};\?@hﬂkﬂxﬁzAal kynyl , C3~cycl oal cyl, _

Caogye! oal kg G- Baliorlin o NRKELPRI Blaflnethe o fgheaealyl O - 3al kyl | wherein R3
e optiona stltute on carbon by one or noré nethyl, ethyl

m:t hoxy, et Myhyqlmgmhyln ofQydho7 SEP 2006 trifl uoronethyl,

trilluorometho 2-trifluoroethoxy or cyclopropyhnethoxy, and wherein
if said het&dﬁgyﬂiﬂlﬂ’:cont ains an -NH noiety that nltrogen nmaybe

opti onal | EEB[ Qgﬁt

2,2,2- ?]lrrl uoro e@%‘lﬁqc&ﬁlﬁ Q%ét Qv@mﬁﬁabﬁm&({;}éno C1- 3al kyl or

cl - 3al lppixwided that said cormpound is not
10 4-(1,2-dimethylimidazol-5-y1)-2-[2-methoxy-4-(¥-methylsulphamoyl}-5-methylanilinc] pyrimi

dine:
vi} a compound of formula (TF) is selected from:
H R,
I N"‘YN
=N - !
R ‘?S\
4 O
R-.N 2
)N
R
(1K)

15 wherein:

R'is Cjqalkoyl, Coqalkenyi, Cs salkynyl, Ch.scycloalkyl, Cy seycloalkylCaalkyl, a
heterocycly! or heterocyelylC alkyl; wherein R' may be oplionally substituted on carbon by
one or more methyl, ethyl, methoxy, ethoxy, propoxy, triflvoromethyl, trifluorcmethoxy,
dimethylamino, 2,2 2-triflnoroethoxy, phenyl or cyclopropylmethoxy; and wherein if said

20 helerocyclyl contains an -WH- moiety that nitrogen may be optionally substituted by one or
more methyl, ethyl, acetyl, 2,2 2-trifluoroelhyl or methoxyethyl;

Ris halo, cyano, C|.salkyl or Crsalkoxy,

p is 0-2; wherein (he values of R? may be he same or different;

R? is hydrogen, halo or cyano;

25 RYis Capalleyl;



s pis 1-2; wherein the values of R2 maybe the some or diff@7eSEP ypmp is
hydrogen, halo or cyano; R' is Cll.a]kygl; or a pharmaceutically acceptable
salt or an in vivo hydrol ysable ester thereof; provided that said conpound
is not 1o

4-(1, 2- dinethylinidaxol 5- yI) 2-[ 2- met hoxy- 4- (N—nethylsulphannyl) 5- et hyl a
n|I|nOprr|nH di ne; ound of formula ( 5§1|s selected fron1 N N

(R2)s R ﬂlhémrﬁz RIS TR, m#bq@hem Wﬁhtu@dzﬂn nbycon

al kynyl ﬁﬁ%g I rocycl yl or
heterocycl y Jggﬁlll? %{ethvﬁ%gr%%%ﬂnﬂ%gﬁgp?ﬂl ?’ﬁ% E*s}el tuted on carbon by
one or:hnnenﬂmﬁhgmmxxmﬂqwhmnm@hMMﬁmyethoxy propoxy trifluoronethyl,
trifluoronethoxy, . di nethylam po, 2,2-trjf]uqroetho henyl or
cycl opragypamRarERcall aﬁwﬁéwﬂrﬁn%waﬂb \ ‘&]%%%I@(%B‘Efgnt ains an - NH
ty éﬁg;@ﬁgﬁm mSubstituted by one or nore nethyl,
eth?l ‘LQety€%B -trlF Jﬁ%éﬁﬁﬂﬁﬁh% met hoxyel hyl ; R2 is hal o, cyano,
CI-3aIkyI or Cl..3alkoxy, pis O- ZI{mhereﬂﬁ}the val ues of R2 maybe t he sane
or different; RB I s hydrogen,Nha e 25 R4 is C2-Wyl; 07 SEA 700&
so R5 is C.sal kyl or C2.6al y be optlonally substituted
on carbon by one or nore pro Xy, trifluoronethyl,
trifluoronethoxy, 2,2,2-#rf roel hoxy ) c‘bn#opylnethoxy or a

pharnaceutlcally acceptable salt or an in gjvbghydrolys abl e ester thereof;
5 vii) a conmpound of fornng Is selected from ~p H(R2)P ~YN

(IG)
wherein:
R! is Calkyl, Cpualkenyl, Csqalkynyl, Cascycloalkyl, CyscyeloallkylCy_jalkyl, a
10 heterocyclyl or heterocyelylCy salkyl; wherein R may be optionally substituled on carbon by
one or more methyl, ethyl, melhoxy, ethoxy, propoxy, lfflucromethyl, trifluoromethoxy,
dimethylamine, 2,2,2-triflucroethoxy, phenyl or cyclopropylmethoxy; and wherein 1f smd
heterocyclyl contains an -MH- moiety that nitrogen may be oplicnally substituted by one or
more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;
15 R? is halo, cyano, C,salkyl or Cyaalkoxy;
p iz 0-2; wherein lhe values of R? may be the same or different;
R’ is hydrogen, halo or cyano;
R is n-propyl or Cygatkyl;
or & pharmaceutically acceptable salt or an in vive hydrolysable ester thereof,
20
2. A compound of formula (I} according to claim 1 which is a compound of fermula
(1A), or a pharmaceutically acceptable salt or an ir wvo hydrolysable ester thergof,

3. A compound of formula (1A} selecled from:
25 2-{4-[N-(2-ethoxyethyl}sulphamoylJarnilino } -4-(1,2-dimethylimidazol-5-yl)pyrimidine;
2- {4 N-(¢-butyl)sulphamoyl]anilino } 4-{1,2dimelhylimidazol-5-y1)pyrimidine;
2-{4-[N-(1 -ethoxyprop-2-yi)sulphamoyl]anilino } -4-(1,2-dimethylimidazol-5-yl) pyrimidine;
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H RN

SANRMO O RN (IG wherein: R is Cl4alkyl, C2-0al kenyl,
C2- 4al kynyl , C3.6cycl oal kyl, C3 cycl oglkyl C1-3al kyl, a to hﬁﬁr@cl yl or
het erocyclyl C 1 -3al kyl; wherein R may be optionally substi'tut ddbcar bon

by one or nore nethyl, ethyl, nethoxy, ethoxy, propoxy, Irifluoromnethyl,
trifluoronethoxy, dinelhylarnino, 2,2,2-trifluoroethoxy, phenyl or

ol oty T RAL PR R X S G EH R o B G OPSBR Gt 1

et hyl ,

Cm 3al kyl or Cm 3al koxy; p is 0-2; wherein the values of R2 may be the sane
or di f fR{ep-(1-nRthylsyclopdrmdeulphivadid]aarliney e ,2-Smalsylmigazobptyipnritadi6el kyl ;

Aaaetyl, 2,2,2-t tluoroethyl or nel hoxyethyl; 15 Ra is halo, cyano,

or a pharnmaceuti cal acceptabl e salt or_ap jn.yivo dr al ysabl e ester
t her eof®ra @ﬂﬂﬂuwhﬁammﬁﬂ %ﬁlfr“ﬁﬁ'llé{”(*?’ﬁ ha@eiﬁ%ﬁwlﬁrgﬁ im1 which is

comgound of formula (IA), or a pharmaceutically acceptable salt or an in

vivo hydrol ysabl e ester thereof. 3. A conpound of fornula (IA selected

from 26 2-{Medpfirdaiifornyds (B bycodipg fonadyim hmiblichnie ) compound of formula
-0-(1, 2-di net hyl i m dazo] - 5-yl ) pyrim di ne; , 2-
(4- [ N--(B). g 9%5@\5&‘%%@?%&!&#%‘} qe yin g ydolysable este thereof

I met hyl

2-{4-[ N-(1- et hoxyprop-2-yl)sul phanmoyl ] ani | i no}-4-(1, 2-di net hyl i m dazol - 5-yl

) pyri m

I m dazol -5-yl) pyri m di ne;
i nc;A 8dmPouid oS (TB) seleded frdn( 1- pr opoxypnp- 2-yl ) sul phanoy! |

anilino A- (1, 2-dinethylimd azol -5-vyl rimd. ine;
4r11 l:(*lyﬁ y yl)) py g

(4-TN-(
) pyrim

-BFEYBHeED- 9 Sl ol R e pthyh) @ﬂqﬂzllgﬁﬁﬁgwwiaﬁzol -5-yl

S e e T e S [ S M

cl ai m lylyphrigtdihg a conpound of formula (IS), or a pharnaceutically

acceptable salt or an in vivo hﬁdrol ysabl e ester ther

f or mul 2-{4-By-(Z-erpexpdhyl)sylghamoy

15

20

23

30

anilino }-4-(1 -El:hyl—2~meth}'limiggo'l—ﬁﬁl)pmmidina;
2-f4-[N-(1,1dimethylprop-2-ynyl }sulphamoyllaniline } -4-( 1 -ethyl-2-methylimidazol-5-
yDpyrimidine; and

2-{4-[N-(2-vinyloxyethyl}sulphamoyl]anilino } -4-{1-ethyl-2-methylimidazol-3-yl}pyrimiding,

or a pharmaceutically aceeptable sall or an fm vive hydrolysable ester therect.

&, A compound of formula {I) according lo claim | which is a compound of formula

{IC), or a pharmaceutically acceplable salt or an i vivo hydrolysable ester therect.

7. A compound of formula (IC) aceording to claim 6, or 2 pharmacentically acceptable
salt or an in vivo hydrolysable ester thereof; wherein

R'is hydrogen, 2-methoxyelhyl, methyl, 2-cthoxyethyl, 2-isopropoxyethyl,
2-propoxyethyl, 2-(cyclopropylmethoxy)ethyl, 3-{¢-butoxy)propyl,
3-[2-(2-cthoxyethoxy)ethoxy]propyl, 3-(2-methoxyethoxy)propyl, carboxymelhyl,
t-butoxycarbonylmethyl, 2-hydroxyethyl, 2-(¥-methyl pyrrolidin-2-yl)ethyl,
M-ethylpyrrolidin-2-ylmethyl, 2-pyrrolidin-1-ylethyl, 2Z-morpholinoethyl, 3-morpholinopropyl,
N-benzylpiperidin-4-yl, 2-piperdin-1-ylethyl, 2-dimelhylaminoethyl, 2-dicthylaminocthyl or
methoxyearbonylmethyl; and

R? is hydrogen or bromo;

provided that when R/ is 2-methoxyethyl R? is not hydrogen.

a

5. A caonpound of

et ma
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| a

4- (1-ethyl -2-net hylim dazol - 5-yl)-2- (42[ N- (2- et hoxyet hyl )sulup%zﬁﬁﬂllﬂlﬂﬁﬁl li no
}pyrimdine; 2-{4-[N-(2-isopropoxyethyl)sul phanoyl]anilino)
-4-(1l-ethyl-2-met hylimdazol -5- y1)pyrim dine;

2-{4-[ N- (2- propoxyet hyl ) sul phanoyl ] ani | i no}-4-(1-ethyl-2-nmethylimdazol -5-y
| ) pyri m di ne;

2-{4-[N-(1, 1-di met hyl prop 2-ynyl ) sul phanmoyl Jani I'i no}-4-(1-ethyl -2-nethylim

d azol - 15 - (2-vi nyl oxyet hyl ) sul phanoy1]

ani | i no) ‘ﬁg‘f‘h‘? f%ﬂl@méglgfté% pyrim dine; or a pharnmaceutically
accept ab{ lasslat}p}rleﬁ-mamylumdﬂznbﬂyy}eﬁ-({ﬁ {/MQBJcmnxgethﬂ)mﬂ;dmﬂmM]anﬁlind% conpound of
formula (1), according to claiml. which is a conmpound of forrmula 20 (1Q),

or a ptPé’Fﬁﬁ'é‘éﬁiti cally accept able salt or an in vivo hydrol ysabl e ester

t hegeofy {m oph P@@?ﬁh hﬂlb Bf-ﬁ-z'}az ﬁﬁgﬁ@%‘o‘ﬁ{‘éﬂnﬂ% yﬁ éﬁ'llﬂ;'aﬂ-?o mﬂfin

pharnace acce in‘viva h olysab ester thereof,
wher ei ipyRinidise;hydr ogen, 2- nethoxyethyl met hyl , 2 ethoxyethyl

:2)) |(isopr O&g@%&%ﬁ;ﬂme&@lﬁ i’%{:}%&-gcgc | met hpmﬁlﬁé hyl ,

3-(2- rr%,lﬁ% hoxy) propyl . car boxyrret hyl, t- but oxycar bonyl nmet hyl ,
2- hydr yet%‘ﬁf: 2- (N-net hyl pyrrolidin- 2-y| ) et hyl ,

- et hy 4 isoleorjii-egivlintidazol-5 Sy t4- 2N eyclapybmntinglioxs clolipiigiannni y] .
3- nDrphollnopropé benzylplperldln 4-yl, 2-piperdin-1-ylelhyl,
2- diorretqﬁ*}h WI 2 di ct hyl am noel hyl or 30 nmet hoxycar bonyhnet hyl; and

nydr ogent e’ o R L HBON ok oSt BEABK 5 Pl o
-i sopr mﬁﬁﬁmmbﬁ%allymctmptﬂﬂ@akla}aﬂn{ﬂvd Madr@lyedtbosyatthyrkgfsul phanoyl Jani | i no

} pyrimdine;
4(1-isopropyl - 2 met hyl i mi dazol -5-yl)-2-{4-[N-(2-i sopropoxyet hyl ) sul phanoyl ]

ani | i n - -

A (111 Shpr oiy PISBLIRLet formula () pecpriipg toclyin | wibich is s sompond sfomule )y o
i | im0} {IpYy,for AipHameicewtichlly acceptable salt or an in vive hydrolysable esler thert:nf

-i sopropyl - 2-nmet hyl i m dazol -5-yl)-2-(4-{N-[2-(cycl opropyl net hoxy) et hyl ] sul p
hamoyl) to anilino)pyrinmndine; and

4-(1-i rop | 171 Iino}
pyrim %0 H Iagmtﬁlgﬁl n%@‘ﬁ?@gl F@/&%%}%ep%ﬁg{l Hﬁ%&%ﬁh%\%&
hydr ol )&ﬁﬂl@l‘ én ﬁﬁﬁ:&F h}?&n@l@mﬂe ester lhereof;, wherein
R! is cyclopropyl, 2-methoxyethyl, 2-ethoxyethyl or tetrahydrofir-2-ylmethyl;
20 R? is hydrogen; and

R? is ethyl, propyl or isopropyl.

11. A compound of formula (TD) selected from;
4-(1-iscpropylimidazol-5-yl}-2- {4-[M-{cycloprepyl)sulphamoyl]aniline ) pyrimidine;
25  4-(1-isopropylimidazol-5-yl}-2- J4-[M-(tctrahydrofur-2-yImethyl)sulphamoyl)aniling)
pyrimidine;
4-{ | -propylimidazol-5-y1)-2- [4-[N-(2-melhoxyethyl )sulphamoyllanilino} pyrimidine;
4-(1-ethylimidazol-5-y1}-2- [4-[N-(2-methoxyethyl}sulphamoyl Janilino }pyrimidine; and
4-( 1 -isopropylimidazol-5-yl}-2- {4-[N-(2-methoxyelhyl)sulphamoyl]anilino } pyrimidine;
30  ora pharmaceutically acceplable salt or an in vive hydrolysable ester thereof.
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9. A conpound of fornmula (1) according to claim1l which is a co%pound of
formula is (ID), or a pharnaceutical gy acceptable salt or afl BA Y805
hydrol ysabl e ester thereof 10. A conpound of fornula (ID) according to
claim9, or a pharmaceutically acceptable salt or an in vivo hydrol ysable
ester thereof; wherein R is cyclopropyl, 2-nethoxyethyl, 2-ethoxyethyl or

tetrahydrofur-z yl met h 20 R2 is h drogen and R is ethyl pr.opyl or
i sopr opyt . @ﬂ? (1369%!153%11 Lwbishdga cpgppund of formula

g%i %53&3908}’&5@3:&%%&%&@&31{1% shiNok &5 AR R AVd s bl eRaRrBdoNi | no)
4- (I -isopropylim dazol - 5y|) 2-{4- [N-(tctrahydroflr-z yl ntt hyl ) sul phanoyl ] a
niline) pyrimdine; 4- ( ropyl im dazol - 2- ,
(4] N- (A3net HoggraeeRpr p§ AEsoTHing & ¢lgin hiryd!irﬁ@hamzﬁ@iuf&aﬂwqwahle

aw <5- yl) +¢3 amoyl] anilino }pyrimd ine; and

4- (I5 - soprop‘"l c}'gigolpﬁé %&}’e@%@f%cﬁ' T{W ncl hoxyet hyl ) sul pharmoyl ] ani |'i no)

pyri m di ne; lﬂ(isﬁ drag@hﬁanmemuiyc{u@h y accept abI e salt or an in vivo

hydrol ysabl e ,ester thereof. - - - 83 7 SEP 2006 12. A

conpound of Rd?ﬂﬂ‘l’@ (1) according to cI ai mI whi ch is a conpound of fornula

(IE), or a Qﬂgr rraceutl cally acceptable salt or an in vivo hydrolysable

ester theredf. 13. A conpound of fornula (IE) according to claim12, or a

phar maceut i q&lik jiydegmptmbl e 5 salt or an in vivo hydrol ysabl e ester

thereof, whergin R is hydrogen or 2-methoxyethyl; R2 is fluoro; pis 1;
R s hydrodedsmell to R' is nethyl. 14. A conpound of formula (IE)

sel ected from 2- {4-[N(2-nmethoxye thyl)su | phanoyl] -2-fluaroanilino }

-4-(1, 2-di net hyli m dazol -5- yl)pyrimdine; and i 5

2- (4- suphanydmpodnkd W@ fsraivld (B seldeiéd frdmeli met hyl i m dazol - 5-yl ) pyri m di ne;

or a pharmaceutically acceptable salt or_an in viva hydrol ysable ester

t her eof2~ {%ﬁg—(%ﬂ@&%ﬁhﬂ}%@tﬁmﬂﬁur%ﬂ?@?mﬂb&}r&(hé digediyhmigagokyi ch is a

compou (1F), or a pharmaceutically acceptable salt or an in

Vi vo hﬁ@lp&?m% lF)‘%ninester t her eof

15 2-(4-sulphamayl-2-flucroaniline)-4-{1,2-dimethyhmidazol-5-yl)pyrimidine;
or a pharmaceutically acceptable salt or an ir vive hydrolysable ester thereof.

L5. A compound of formula (I) according to claim I which is a compound of fermula
{IF), or n pharmaceutically acceptable solt or an ir vive hydrolysable ester thereof,

20
16. A compound of formula (IF) according to claim 135, or a pharmaceutically acceptable
salt or an #n vivo hydrolysable ester thereof, wherein
R' is methyl, 3-dimelhylaminopropyl, 3-methoxypropyl, 3,3,3-trifluoropropyl, butyl,
benzyl, tetrahydrofur-2-ylmethyl, 3-ethoxypropyl or 3-merpholinopropyl;
25 pisO,

R’ is hydrogen or bromo;
R’ is isopropyl; and
R is methyl.

30
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20 16. A conpound of formula (IF) according to claim15, or a7 SEp
phar maceutically acceptable salt or ga in vivo hydrol ysablc ester th?(gP@of;
wherein R is nmethyl, 3-dinethylam nopropyl, 3-nmethoxypropyl,
3,3,3-trifluoropropyl, butyl, benzyl, tetrahydrofur-2-ylnethyl,

3- et hoxypmpyl or 3-norpholinopropyl; 25 pis O R is hydrogen or prono; RQ
I's isopropyl; and RS is. neth 30 7 SEP 2006 17. A conpound of

for mul A7} EyA GBRBRApIRpGRHa () seldcted from

4-(1-i I S0 dai.darvel i : Lanihd.no) pyri m di ne;

4(1-i sgggo%%r@gﬁrret h%%ﬁt}f&g\%ﬁ-ﬂ - y%% hfg%léllﬁ?@?ﬁlﬁ%é of ur-2-yl met hyl su

| phony |4-Hrisbpopdl-2-methiviinudaze]-541)-2-[4-(letrahydrofur-2-yimethylsulphonyl)anilino]

4-(1-i s%r o&i\él -2-rnet hylim dazol -5-yl)-2-[4-(3-ethoxypropyl su] phonyl)anilin
o] pyri FPYTHIEE 4. (1-isopropyl -2-methylimd azol -5-yl)-2-

[4- (3- ) ,  anida L astl e —
(L e S DA (bR MRt il eyrimidine

am nopréefyisspropyledipicyhyiimiidaznbp-yl)e3-{4-(A-ticthexyiropy sulphpiyanidioe]pyiimiding;
acceptabl.e salt or an in vivo hydrol ysable ester [hereof. 18. A conmpound of
for mul é‘“@l) according to claim1 which is a conpound of formula (1G, or a

phar et isoalobyt AGRABYARK Ao SL DI EONIAHIURIRYCBIOSBRRORAASYeT ol

15 19. A conpoun ormul a according to
phar maggumidmk]j y acceptable salt or an in vivo hydrol ysabl e ester thereof;

wherein R _is 2-met hoxyet hyl, 2-ethoxyet r cl opro ; pis 0; R3is
Py chPo R LM SRR PEceblaalhor 6n ot MopBYyPSsa0E kBB ind bt f of mul a
(1G selected from 4-(1-propyl-2-nethylimdazal-5-yl)-2-
(4-[ N-(2-ethoxyel hyl ) sul phanmoyl ] ani | i no} pyri m di ne;
4- ( 1- prigpy! -2 compbmyidi ofi fomndh (B aeqarding to £l4inj Nwhshne tizompetdd/dffsahwhanoyl |
anilinoé25 p¥lrim'dine' .
(I), or a pharmeceutically acceplable sall or an i vive hydrolysable ester thereof.
15 19. A compound of formula (1) according lo claim 18, or a pharmaceutically acceptable
salt or an in vive hydrolysable ester thereof; wherein
R'is 2-methoxyethyl, 2-ethoxyathyl or cyclopropyl;
pis0;
R? is hydrogen; and
20 R'is n-propyl or isohutyl.

20. A compound of formula (IG) selecied from:
4{1-propyl-2-methylimidazol-5-yl)-2- {4-[N-(2-ethoxyelhyl)sulphamoyl]anilino }pyrimidine;
4-{1-propyl-2-methylimidazol-5-¥1)-2-{4-[ ¥-(2-methoxyelhyl)sulphemoyl]anilino}

25  pyrimidine;
4-{1-propyl-2-methylimidazol-5-y¥1)-2-{4-[ ¥-(cyclopropylsulphamoyl |anilino } pyrimidine;
4-{1-1scbutyl-2-methylimidazol-5-y1)-2- {4-[ N-(2-methoxycthyl}sulphamoyl]anilino }
pyrimiding; and
4-{1-isobutyl-2-mcthylimidazel-5-y1)-2- {4-[ N-(2-ethoxyethyl)sulphamoyljaniline } pyrimidine;

30 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,
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4- (1-propyl - 2- et hyl i m dazol -5-yl)-2- { 4-[]V-(cycl opropyl )s
anilino }pyrirnidine;, 4-(1-1sobutyl-gsnmethylimd azoi-5-yl )Lﬂzfr@%hﬁ

(4- (N-(2- et hoxyct hyl ) sul pharmoyl Janilino } pyrimdine; and
4-(1-isobutyl-2-methylimd azol -5-yl)-2-

(4-[N-(2-ethoxyct hyl)sul phanoyl Janilino } pyrimdinc; 30 or a

phar maceutical | y acceptable salt an in vivo ab ster thereof,
85 0 72%Ep Zopinmggeutigal ﬁﬁ@ﬁﬁﬁ&%ﬁ%&%mﬁfm&q 'Eq"aﬁ)'%ﬁ f?PfEﬁﬂpﬁ »-SE8 3

conpou @ﬁﬁg&d&;‘ﬁ@és’t REESP I hfl Vi Vo
hydr ol ﬂaﬁ eégrsctqg*’a?%éaraglg% Eltgf:g%?%s g t0 anyone tof ci‘%?kn@jgtﬁz%?%ﬁbﬁ
associ aleiras 1480 in Bsqhaiomendud pleambysuticelbpaabptebldidiluentor carmriearrier. 5 22, A

conpound of the formula (1), or a pharnaceutically acceptable salt or in
viva hydrolysable ester thereof according to any one of clains 1-20, for

usecin metsh toh ?‘a{c@&i rapy. 23. A
comf:')our% " of ouﬁﬁulfg?ewg la?f}, H]ﬁ%r rraceutl cal é%ﬂgée)gﬂta%%ngn?alt or in
viva h@dﬂhjgdﬂlﬂb)eslatﬁhereeﬁtaecﬁormhgtmmfy orecfetaiing §- mpfmmyc mnemethod bEi s 1- 20,
for use as a nedicanent. 24, The use of a conpound of the formula (1), or
a phar rﬁﬁé‘@lﬁn? E%W?“@éﬁéb%ﬂbh%m' [8Fr2PY,  vi vo hydrol ysabl e ester thereof
according to anyone of clains 1-20, in the manufacture of a nedicanent for
use in the production of a cell cycle inhibitory (anti-cell-proliferation)
ef fect 2315 iAc@Enp@inthofkieddacula i) ed 2 ﬂmﬂnamﬁmﬂy ac2éplabliealteren ofvea conpound
of the formula (1), or a pharnmaceuti cal acceptable salt or,in vivo
hydfol yisohsaklseeier tirwpb apcordias & mwﬂtq{y &0 B ugs a5 edicament; [y ¢ pe
manuf acture of a nedicanent for use in the treatnent of cancers (solid
tumours and | eukaem as), 20 fibroproliferative and differentiative

di sordeus, [Thefkasfsconiftandwal diedotibla (i)} osa plittpasiutisallysataaatle sdiagmmngi ong,
acute and chraoni c. nephropat hi es, " at heroma, atherqgsclerosis, arterl al

r est endgiodrydenlysgh theregb asegding do aay angefalaimail 20, i thy masufashire sin

di seases t l. r 26. The
oo’ of edifndit e inlhe BRAGAIAM I do R inBERT (arkL AL DB BRI o f%% o salt
or psn iy hsarylesicd Sakh# sesH armiher eof | accord| ng to any one of clains

1-20, in the manufacture of a nedicanent for use in the treatnent of
cancer. 27. The use according to claim 26 wherein the cancer is selected

f | ek h
cancer 2pr odvaiabREfRmpof SR ETomid28, GASREma Rl hR kB puRT o or 11 0T
cancer ,wﬂd l'lgﬂfnljﬁs’aﬁféﬁfslcr KicfHo€ Va6t te afik bik Sfdkifk 1300 it eehuticidrdefa vul va.

0| SEP 20
medicament for use in the treatmenl of cancers (solid tumours and leukaemias),

20  fibroproliferative and differentiative disorders, psoriasis, theumatoid arthrilis, Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
restenosis, auloimmune diseases, zente and chronic inflammation, bone diseases and ocular

diseases with relinal vessel proliferation.

25 26,  Theuse of a compound of the formula (I), or a pharmaceutically acceptable sall or in
vive hydrolysable ester thereof, according to any one of claims 1-20, in Ihe manufacture of 2

medicament for nse in lhe Ireatment of cancer.

27.  The use according lo cleim 26 wherein the cancer is selecled from leukacmia, breast
30  cancer, lung cancer, colorectal cancer, stomach cancer, proslate cancer, bladder cancer,
pancreatic cancer, ovarion cancer, liver cancer, kidney cancer, skin cancer and cancer of Lhe

vulva.



R - o ey JOE R Y = - - == - P e N N S Yo — T =4 Sy S5 2o C S -

86 28. A compound of the forrmula (1), or a pharnmaceutically a&cﬁdﬂﬂbg

or in vivo hydrolysable ester thereofgg according to any one of clalns
1-20, for use in the production of a cell cycle inhibitory (anti-cell-pro
liferation) effect in a warm bl ooded ani mal such as man. 5 29, A conpound
of the fornula (1), or a pharnaceutically acceptable salt or in vivo

hydr ol ysabl e, ester thereof, acc rdin an e of cla 1-2Q, for use in
the tredtment SRAPO E‘t"@b‘fﬁ trmegeilich st Ja'e)*ﬂlt or in vive

fi bropriglii§5iaBid e Akt J&&Hﬁiﬁttb%hjr Yite Of ARRAALH0, oML ARipfaddcAENBPS Oi d
arthri [1s,” Kaposl's sarcomm, haenmangi oma, acute and chronic

nephr opailiiyels Jntahﬂtmycﬁmm nﬂil—jsreh&nminaeeﬂ‘mtsn a snatethiladded esitresh ewihsys mat oi nune
di seases, acute and to chronic inflammtion, bone di seases and ocul ar

di seases with retinal vessel proliferation. 30. A conpound of the formula

(1) .5 0ra@ PhRLARAEM Siathe ym&aﬁmf aps h;ﬁﬂaben.ﬂfmﬂ}naééﬁjgtﬁblew%lo AP e ester

t hereof, accordlﬁg to any one of ?ns 1-20 I'n the treatnent of

cancer. h}#dﬁoi:&hhlcksteommﬁchcotbrdidgeofany one af dldijns 1620, forpisa inthe drehinvalt b
acceptable salf  or inv abl e ester thereof, according to any
oo of @nghEold Mﬂ%?—ﬂ%@@@%ﬂ?ﬁﬁ?%@? Hiaplveond igRaatvs ARERST cancer

lung CcapGRksis, Qﬁ%ﬂﬁﬁh%hﬁﬁﬁ 51§ts%ﬁ9 w&rmlﬁﬁw bl adder
cancer, panerealie cancer |an cancer, er cancer ney cancer,

skin cam:hm;:ahmts, ﬂﬂemm&c.ﬂ:hr:m!ﬁcl&rhﬂs \aindexial. rcﬂ&usiﬁhmtmmie :ﬁs@mm&dmﬁf

formul a phar caII ceptable salt, or in drol ysabl e
est t‘ﬁ'g‘?fé%f“%raa’é'%%‘io& apfl gl dipezpravitn zefjnal |"i‘?%3"‘:¥‘§ﬁ’fﬂﬁ“§bt ure of a

medi canment for use in preventlng hair loss arising ft mthe treatnment of
mal i gnant conditions 25 with pharmaceutical agents.
30. A compound of the formula (I), or 2 pharmaceutically acceptable salt or in vivo

hydrolysable ester thereof, according to any one of claims 1-20, for use in the treatment of
cancer.

15
31. A compound of the formula {I), or 2 pharmaceutically acceptable salt or i wvo
hydrolysable ester thereof, according lo any one of claims 1-20, for use in the treatrnent of
leukoemia, breast cancer, lung cancer, colorectal cancer, slomoch cancer, prostate cancer,
bladder cancer, pancrealic cancer, ovarian cancer, liver cancer, kidney cancer, skin cancer and

20  cancer of the vulva

32,  The use ofa compound of formula (T}, or 2 pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according lo any one of claims 1-20, in the manufacture of a
medicament for use in preventing hair loss arising from the treatment of malignant conditions

25  with pharmaceutical agents.



