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"Cl-Cs-al kyl" as used herein denotes straight chain or
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Cs gﬂ(g%c@mr& sl &Eggyggl#ﬂ%%ﬁ)%h 051 el {%g-g:&alkylcarbonyl, C1-Ci-

" alkesRetioayl ahdaCeCyhaoalRg-carbdmyl. or 6- rrenber ed
heterocyclic ring containing at | east one ring
het er oat om sel ected fromthe group consisting of

"CpCh Ellkgﬁﬂnn@x)"ﬁf((h @Q—dll@l}hmhw' and ' Q4sRctytlenlkylamimy” dseised herein

for exanple l'i di ne,
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substituted by am nocarbonyl. Especially preferred
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wQ 200208491l kyl sul fonyl, Cl- C4-al kyl car bonyl anBCT/EP2004/004603
am nocar bonyl. "5- to 12-nenbgred N heterocyclic ring
optionally including one or nore ring hetero atons
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subgnuga QXYL ALY s 1&1\9311908 cmbb&&y %ly@poxssrca?%)@ Ritro, C;-Cs-

nbered heterocyclic rin one’or nor

or
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aving one or nore ring

Ci-Getlyb, @t@mlksl@tlémyédll @%aihyltdnborg/d eupawgrsionyly of

oxygen, nitrogen and sul phur, or Rl is am nocarbonyl

optionally substituted by a C3-C s-carbocycle or by a
“5-e 1®{me6nbm¢tbﬁrlecbrohxehenmgzgmidmlly lmbldh@vcbm:@romme oing ipteEo atoms
selersﬁl‘eg 91&%5%%?0%% ?c{xrigxég?]g %tﬁca;ygm %h rcggen 8ng rﬁﬁlul?ur RIS S may be, for
exa@plecazeaidmél pyfrslatied, baidytolidine, piperidine, piperazine, morpholino or

cl oal k '

tetrghydrg; HQY ago- pyrlmllgn}hg%q % ??—%mberedeN theterocyce:lhcering is preferably a 5- to
9-membered N-heterocyclic ring. Preferred 5- to 12-membered N-heterocyclic rings include
pyrrolidine, morpholino and tetrahydro-imidazo-pyridine. The S- to 12-membered N-
heterocyclic ring can be unsubstituted or substituted. Preferred substituents include halo,
cyano, 6xo, hydroxy, carboxy, nitro, Ci-Cg-alkylcarbonyl, -SO2-CHs, and C;-Cg-alkyl or Ci-

Cs-alkoxy in each case optionally substituted by carboxy, aminocarbonyl, Ci-Cs-alkoxy-



substituted in the al kyl group by hal o, hydroxy,
cyano, am no, carboxy, Cl-Cs-alkyl, Cl-Cs- al koxy,
w@eo@s9d1at oal kyl , Cl-Cs-al kyl am no, di (Cd - CB- aP&yEP2004/004603
amno, di (O -Cs-alkyl) am ng- carbonyl,
Cl-GCs- alkoxycarbonyl a C3-Cis-carbocycle, or by a 5-
cor T RE AR SLEPUR) By LS BB DI s bing
opt@ﬁal@(@l@ﬁi‘tntedmythydgcmy aEls:beSallll}p[bmferreRzubsmtl@ntsﬁﬁeladédy)tdrowy,
50 %}%gngon .or gen and when R is unsubstituted
~vy F?VP@?F and Y is carbon then WO
2004/ 096797 PCT/ EP2004/ 004603 7 R3 is [not hydrogen]
Thrggé}%élt g{ﬂ%é%@? an%dfl ﬁlg%(galhlétgaégolﬁ%vy,dﬁ}?%§/%e context requires
othél'mld'éothgwcf;ﬂ"‘abrhwlse”aﬂﬂ Mmﬁ&nsfﬁtlabkﬁé@npmses” or comprlsmg will be
- Cs- al ky J arbo yl, ig@ -al kyl) lq
und@;s(cgd tedmy thg;:) raﬁ&ﬁ integer or step or group o integers or steps but

not%e( &%l‘u%n%'f I bﬁfé} H@eg@ oﬁs‘ie;ﬁbrkgfbu df {n€dgers or steps.

Cs-al kyl ) am no- C1-Cs-al koxy, anlnocarbonyl

d - C8- alkoxycarbonyl car boxy-d - C8-al kyl,

In a%é&?&@é f%lséﬂﬁ)fﬂ‘venﬁolggro%§ EGH PREAS b?forﬁ\uét‘l or.

ered heFerocycllc ring having one or nore ring

hetero atons selected f the group consisting of
oxygen, nitrogen and sul phprN on1C1 Cs-al kyl am no
optional |y substitRked by lhy or
di (Cl1- Ca-al kyl )am n d R&is dr ogen,| hal o,
hydr oxy, cyano, am NO,..&arboxy, -SO2NH2, G -Cs-al kyl,
Cl1- C8- al koxy, Cl1-Cs- oal kyl, am no-C - Ca- al kyl ,
am no- C - C8- al koxy, G -Cs-al kyl am nocar bonyl ,

in fille GEs 1158w &l K¥kpeiram no, di (G - Cs- alkyl)aninocarbonyl
%am no- Cr

R? @élﬁgt@}lf})l@ﬁbw optionady éplp@g}g\yecr %Mﬂem%}y Eyano, amino, carboxy, Ci-
Cs- Ca?’IlCél 2kl Cgaéfémﬂlloalﬁ?lr @P)@é amyiagﬁnél d‘i?dlng alkyl)ammo, di(Cy-Cs-

boxy- G s- car bocyc

alkﬂ)anmn@artecmh éiléascpély@xyp@rbpnﬁga ﬁa@m@armdeo@r lmﬂ é crru Grgembered
hetggégflg I‘lﬁ% H!{;@ %&llee&l gre r r%{]ﬂe{é?g a%%le&@ﬁ‘?ﬂ E{y \%hg rﬁfg consisting of

en and su ur or G-
oxygpt, ingnegeh yand sbiphit, ut ed by hydr oxy or
al k a
e T
froxﬁahebgnoyip censﬁﬁﬂglldf pxﬁg‘bﬂﬁatragd(lydn,d s@lphQs- al koxy,

or 51 AT =P BT TR U G s aggsl pr by @ - or 6rmembered
het&béy@hc @ﬁg ahkyg ))ﬂd’fbxfhtﬁoredtr(g@ibt@g agtinksyse)eateil froaathe @agtlp, consisting of
- Cs- alkg éan1no- - Ca- al kyl ,
OXY@FI( éitr?%né‘lnfé? l}’ W no- A - C8- al koxy, ami nocar bonyl ,
or Kl @—Cs@ﬂllk}fl’éﬁﬁi‘ﬁ@&ﬁ@aﬁ/}}l or Cﬁ-@@%&o&ylﬁﬁrrﬁck&bnyl in either case optionally

car boxy- Ci - al koxy Cls-car bocycl e,
subfigisenbehalke rgs@gpcw ales h?gr%vwﬁa%%ma*caﬁ‘aw’ Fi ?Er@ afio, e

alk@)@}I @1 T HaRIHBL 3, G¢@@J~§lﬂylaﬁﬁm Hﬂél @E-@H@&Sﬁﬁﬁlcﬁ(‘i&r@; -dlkyl)amino-
oxXy ni trogen and | kyl am no

ul

carbpy Dk -ylkexsisarbionys ééisﬂgs cquafryekey%lw #p- ¢icy-membered heterocyclic
rm& yrle)or‘r'}ﬁ%r@ 91 Fﬂe@i‘@ biogf s@l@&&?ﬂﬂﬁt&h@fgr&u@%oﬁ&ﬁﬁ%ﬂﬁ oxygen,

nvention includ conpounds of formulal in free or
nitrogért andf sgdphurwherein RL is G - Cs-al kyl car bony

2 ional |y substituted by di (Cl-C8-alkyl)am no,

R %ﬁ@ -ﬁ*tylcarbonyl or Gi-Cs-al koxycarbonyl, or RL is
Ylaaﬁbmnorﬁﬂngnbenéd heterocyclic ring having one or

when f{?wr | l%:)spl & 89 gfﬁflcg g L8l v % cg{ﬁo:gﬁgcﬁr?r oup

consit s |ng 0] en an



or Rl is -CO NRXRY, where RX and RY together with the
nitrogen to which they are attached forma 5- to
wda2oameydier ed N-heterocyclic ring optionally i neCT/EP2994/004603
one or nore ring hetero atong selected fromthe group
consi st ng of oxygen, nitrogen and sul phur, or Rl is

e el P et Ml RSB RR p PdiR0es BRS ! GG A s o

alkdxy Coxy- hslmbﬂctyl taﬂﬁﬁd(@&@ﬁe}al alnoxgtCnﬂs(aﬂdm@aCaﬂwlk)ylammocarbonyl

di (%r&gék)g]dagé %WL}@ ngnocarbcglyp %;{élé Cé dallﬂre}tammo -Cr- Cs alkyl di(Cs-

Cs-A1k {1 3Y-ON G illen-G amibifoganbong, WQCQ@IM&&%H&WI carboxy—C1 Cs -alkyl,
PCT/ EP20 4/ 0046 3 8 SI]%?tero ??t ng l.e ?;jﬁg fro Crm havine one
carlg i QPR Prigh OSBRI 2 ir OF BRR Berer BSfrBRIGLic g having
or Iﬁgf'e(r:ﬁlg HRteky h@?ﬁs%@l@%ﬁ@ gsﬁyﬂ the @de@l’b@hhSMr@Lﬁiskl)fgdmt, ﬁdrdglyrll and sulphur,
dr oxy, or i's am nocar onal |y
or %u%fs%lkrlaww %vloalﬁdlmthéP }Hgfwrfﬁl CF &1 éﬂfggﬁfl}aﬂ}%d
and¥s 1§h§dro§cfn Bz ARE6RH et haeHs; thiboky,NFOMAML, @ @;%k}@,r C1-Cs-
nore ring hetero atomns sel ected fromthe %r
a}:@'lqnémocarbonyl

alkeyyn Si-Srihalpabil. eryige - Grrallbgernenta- gy ¢
di( dqyér%&ﬁ%mmgfdﬁél—@al@)ﬁﬁllﬂ&arbo%yl i @@%Maﬂﬁ& C‘{lgﬁlalkyl di(Cs-

unsubstituted - kyl car bonyl nd Y
Cs-albylpmmiboi€:tGrentk Ry, pminpghiponyt Cets a]lq@gﬁycaélporg 5:arkma<y C1 Cs-alkyl,

carlg ){}ZC?P 9? %ﬁ tagdé OE Y Q:Iaﬂﬁ)fc?dl@ q DY bNGerMMee PhetfRERLE 'rﬁl! having one

ecte o the group consisting o
or maneging, hereir¢ pegersekodd Sipnpthe srouwprrdnsiingsoftoxigay eﬁrczgr-n and sulphur,

or ﬁ?ln(dfé.%lle(ﬁaré%rﬂ o thor}%l’l%s&%tlag cﬁ%}ﬂhﬁf‘ )ﬁf & ﬁ&%rbs alkyl)amino,
oth& iR 3adnidyR *sd itk femhylhdep@ide(ﬁﬂy haﬂﬂogérs llulafq, hydroxy, cyano, amino, carboxy, -

501G, PP 0y St S8 1 AT Mg oty

Cr- Cb Ay havhdtgriongl, di( Opraelkyl) agﬂwﬂ&ﬁe%b«yk}ammo@mtbedyl di(Cs-Cs-

om t ni trogen an
alk&‘iﬂnﬁﬂa El‘%f?’fﬁ gf@ﬁ%ﬁﬂ% ?Cydga?‘&%" aF%yﬁog%fr%"H SaCH
alk@ﬂcﬁ‘ﬂ)oﬁﬂt taQBa){)} 1-Saliiyl, tclalﬁb%ﬂy-k)}{ (amllmky, klﬁ-l(hxyarbocycle, a §- or 6-
(5 m no or a 5- %g
membyred aetyla,qcy ie Ay 4G OB HPTHHD ?tsror%fﬂlas S Frlscusfroge sheseronp
con§§@1§g3$fecg(yéérp 'ﬂltw‘g%n ahe Uﬁlpﬁ&lﬂ 8t 61-RalkgTamifX YPEShally substituted by
ni t rogen and sul phur, Cl- C8- al koxy optionally

hyct;afe)svfudliﬁle@zz %ik}’éa"{umoor 6 nmenbered heterocyclic ring
havi ng one or nore ring hetero atons sel ected fromthe

%rroup consi sting of oxygen, nitrogen and gﬁﬁfl [ﬁ‘

Preforesfl gpmpduidsraf shmpresent invheriqnriadade camRasids phfosmylg 1in free or salt
n conmpounds of fornmula | in free or salt form

form %gﬁgﬁl Rl is Cl-Cs-al kyl carbonyl or a 5-

R! B-GreGbakgchrhetd optyedllycubstitgted by ditg1- é]srelky} anOe GriGagglkylcarbonyl

ato | ected fromthe group consisting of
Orgk%’é‘ﬁ(ox%caf Jgn and sul phur, or Rl is

or Ellrs@%-aﬂr Kyhaﬂberrmh hdftbmnydhc mmglh@wag oye suibotd Ming keterorpterpgpselected

Cc

frodh g SR PR GEEr BEPT D4 B
or Rt FETOENRERE tveeeCBCAidCRY fopgrherhaeivh thg nimegearto mﬂn@h uhesnge attached

het er o toms sel ed framthe nsi s
forg e, rin O Bgeh X BTOT DR SPR L Rt bpdh Bbre ring hetero
atoms selected from the group consisting of oxygen, nitrogen and sulphur,
or R1 is Ci-Cs-alkylaminocarbonyl optionally substituted in the alkyl group by hydroxy, Ci-Cs-
alkoxy, hydroxy-substituted Gy1-Cg-alkoxy, di(Ci-Cs-alkyl)amino, di(C;-Cs-alkyl)amino-

carbonyl, Ci-Cs-alkoxycarbonyl, a 5- or 6-membered heterocyclic ring having one or more ring



Y is carbon or nitrogen; and when Rl is unsubstituted

Cl- C8-al kyl carbonyl and Y is carbon then R3 is hal o,
W@0@8996bkyl or a 5- or 6-nenbered heterocycl i BCT/EPZP04/004603

havi ng one or nore ring heterg atons selected from

the group consisting of oxygen nitrogen and sul phur,

and R4 | hydr ogen or Cl-Cs-.a 004/ 0967
ey PR DA RO G B PO D6 LR A g Saghr, or CrCr
alkylmg gpentdemil loptibydiyog®situted by, hyQloxEs - aI kyl ,

- Cs-cycl oal kyl,  a heteroc cli
or 1 G st T b g e AR AT be A Bteeat oy Copiofaly
subgHtQted byl(él(()ﬁlﬁilrﬁstm&gbélfed (IiX&lg)l’mchcngtgr}ngg oaBdr &Ldﬁp (kjlug hetero atoms
al kyl am no opti opa substitute ydr oxy or
Seleﬂ‘ieﬁlgi’ e R3A SRR RS O}Ij:%’fi'ég‘? é‘l‘tf‘g'geﬁf‘éﬁa é‘ﬂ?gﬁr »conpounds
Or}@flsihp&oggnesent i nvention include conpounds of formula

free or salt form wherein Rl is
R? l@ﬁl@ﬁ 2y car bonyl optionally substituted by

Ylgéa%};ln GAriablor haan no, Cl- C4-al kyl carbonyl  or
Cl-4- al koxycarbon I, or RLis a 5- aqr 6-nénbered

wheneR bis gagubistitted chhai}wk@r bongl and YrisrcarhoniBehet ero at ons

l.ec t.h r f : h
R3 1%% I?)étggig 51?] J‘Pg} fudr} 60111'1911158@? g&%ﬂ h%xrllgg?lﬁaﬁgroge o mgrg]% ring hetero

atORy Sttlcxg@i fnemn thé gxhvup I[rensistingsy onyaes, wikrostn aridesalphus,
anaaﬁ;ggg r%fgerfglr@ ésg g]o 9-menbered N-heterocyclic ring

i ncl udi ng’one or nore ring hetero atons
othszeh@cR%admde‘oarre eiah igdenepdouiydiydtdgam hatfo, oxange fr-Grialkydydfanyl, Ci-Cs-

Y&y s- - -
IR B P gl ol o T e P BRER, R Gygpibaprles o s or
mexﬁﬂ:ez@dhetﬂidcmhp ridgytchiviongyors i st dre ung deté}ib a(ﬁdmalsebl@:xgd from the group
al k am no, a
con@i&@o aqﬁyg%%g%%ﬁwd syl péur, OCCACG n)é1rr_13 étcg ‘ﬂ(CyF )amino each
beifig Higtidmany ﬂgbsﬁﬁﬁecblby famine, hydigxy, hlﬁﬂf)ﬂa adltyd) BBHIS(EbIE@ﬁeﬂ‘ 6 membered
fromthe ou consi stin f oxygen, . njtr.oge ¢
hetgaF P e G CH NG PR E P BN BTG g Boup consisting o
ox%@@ﬁlﬂrb%&‘n%ﬁdkéﬂlphﬁﬂ 0@ X} Codl ke dndy &ﬁlloﬁeﬂl}yaﬂukﬁityted@y R dr$-membered
| am nocar bonyl opti onal%%/ Eeu tutﬁed bg f
het&‘ﬁ?%é&% ﬁ‘fng 6Pt PomRrd Vng THO A AT EFe 5‘3 Lpng thegroup consisting o
ox&eM%&d&na%h@,hgpycl ic ring having one or nore ring
het'ero atoms selected fromthe group consisting of

oxygen, nitrogen and sul phur, or Rl is hydrogen; R2

| ¢ Y € VR0 PAls it QO 8t p GHls Wh Bmidka T in f
Prerezregﬁgﬁﬁgﬁ%u({fé%e %116&384 al kyl ca? blgnyl andp |§ car Il:lnlon et

saltt floem, WBereis hal o, Cl1-C4-al kyl or a 5- or 6-nenbered
Rt 652 acl}éflur 0 op'l?)g al'sa\éh RO Qe & hTDDE it HQ% REYiRE Bne or more ring

at onms om the group consi st ng oxygen,
hetadotarageselared fsarh plhmgrougnglnsMng of ygemgetmogan and sulphur,

or ﬁl]&% e@o%%’fl?m%tﬁ)gg \émn eopa%a%%ugélt@{e 1r?f’f}1cé|111kyl group by Ci-Cs-
alkGiycarboalyk Wi( @u@aﬂgyll)anﬁilocéﬁ)onall dqblyguf[ -for Gythgmbered heterocyclic ring
hav& %e g‘rlcrg r%%éj{g&% é{o gt%ns ngel:ctgd Ky ng(l)ae ?}lnh %%ylL&?y dxggen, nitrogen
and gdnp}uﬁaw ng one or nmore ring hetero atons sel ected

RZ is C1 Cs- 5\ gr oup

Y is carbon or nitrogen; and

when R! is unsubstituted C;-Cs-alkylcarbonyl and Y is carbon then

R? is halo, Ci-Cg-alkyl or a 5- or 6-membered heterocyclic ring having one or more ring hetero
atoms sélected from the group consisting of oxygen, nitrogen and sulphur,

and R#* is hydrogen or Ci-Cs-alkyl,



consi sting of oxygen, nitrogen and sul phur,

Cl- - al kyl am no or di (Cl-C4-al kyl )am no each being
wopwonabty substituted by am no, hydroxy, PCT/EP2004/004603

di (Cl-C4-al kyl)am no or a 5- or 6-nenbered

heterocyclic ring having one or nore ring hetero atons

sel ected.fromthe.group, congi sting, of ~0xy! -Cy-cveloal )
e e T L A
or 6sifsbdrédih@erobytlia rig hawing-oie b evoedriMh 2004086 Fddcted from the group

PCT/ EP2004/ 004603 10 het erocychi ¢, ri.ng havin
conyging of PR BOE L Sh B otk GOt PSR T g7 Sfbsffured by
hyd €39S St(OpEs@lkylaxygen, nitrogen and sul phur.

Especially preferred conpounds of the present

i nvention also include conpounds of formula | in free

Esp&Qiall§@réfefrd 8myiRide of tHlpresentGhvdadion it deasohpoyhdoof farmula Iin
5- or 6-nenbered N-heterocyclic ring having one or
free g salt farmg Wheter o at ons sel ected fromthe group

R i$ @08, SiiyIG  ny PEMEASAILY BhBsEtiQA&NbRMECSO)-ARYNamdb, 81-Cialkylcarbonyl
Cl-Cﬁ-aIkyIan1nocarbonyI optionally substituted in the
or GitGaydlkepiysapopyl C1- C4- al koxycar bonyl |

or 1%{1%&%3 %G-th?ge)eﬁmewsafcf?@ﬂﬁé h®ind¥nedorinoR i HERFD ARk selected

eterocyclic ring Having one or nore ring hetero
fromtlErgosp t@istdg bf oxgenaigeganrnd sAPPELI ng of oxygen,

or Bl | ﬁ\ﬁkx}@{]\ghgfg RROUE Ry RgetiRer Ghih(Re Rltiobkn to'whRhGAELAB attached
0 and when ted

r nitrogen, S unsu St!tu e .
forrCh-5Che Hnken leaedirheteraeydliavripg optimabin inchvslingR@e a5 mgieging hetero

a-cA-al kyl or a 5- or .6- . ter L.C ring
S e AR S T o S G SR A
or RiHe Cgpujkytariabstbagyl optionaylyenbstinited mgba abybigroup phdiydroxy, Ci-Ca-
and, R4 is dro r ¢1-Cas. I her wi
Ik bilten PR e Er g i e s B Dy AR fihno-
carlSy G, ayicdleadyksyibon g, 55- or 6-Grembrizerhettrdéyblét wulapdihg one or more ring
rin havin g%F @% nnre_ring het er o at ons Selﬁ%&@gm:C-C-
hetqrp GRS ORGSR S EPER T BPE Ch &S MHT 2B o] Sygur, CrC
alkﬁg%ﬁﬁsﬁboﬂﬂ ogia@géhkéé%awrirwlh?mdxyml H%ﬁﬁbs%b?ut ed
roxy or_ di -C4- a am n ny o e .
or Robotradiapnecsahewd °B9°$3§¥y¥ ﬁﬁﬁ”émrte‘gl’%a’@aﬁ’éﬁﬁbé’“g‘f optionally

subftRL G 261 A cafehbéed heRtdcfalic rip@Habigploat by more ring hetero atoms
phar maCceutically acceptable acid addition salts.

seleplsd fipar Bt eu (opsiadrmoh REBE. 2LTeEen 284SUPRH> sal t s of

H gund of formula I include those of inorganic
O”%CFBZQ%Fof exanpl e, hydrohalic acids such as

R? Jaydrofdliidy i ¢ acid, hydrochloric acid, hydrobromnmic acid
Yi?zn@yd&%hggéﬁu 3&id, nitric acid, sulfuric acid,

p osﬁhorlc C|é, and organic acids, for exanple
whal R plambubstimpeoCatibebylcarboayl and Bischrkes ther mi ¢ aci d,

acet | i trifiduoro | | L, Lo 8% rine h
e Gl B Gyt b S ROR b Babitey B OBl B g AL Sy At ring hetero
atoag sélected froinchagiotp coasistbngiof oagged, witrogad 4l wdihdr,

I carboxylic acids,;sych as nmaleic acid or succinic
amﬁ%fﬁPY§F§ﬁ%?ﬁ@rtﬁ?%ggylic aci ds such as benzoic acid,
othBrviiky RY ShERZ at eadcindepetlighlyrhydaget italg cyahog Ci-Cs-alkylsulfanyl, Ci-Cs-

alk%lfs\;45gﬁgé;g;%b{xﬁeﬁéléyﬁa@ﬁ{}?-%sﬁfr &%éﬁ@gﬁ)ﬁ}énoggkg §C1%-%gr%og§&le, a 5-oré6-

methbB%d hexysga Rt Rty cre® X Yihg hetari doms selected from the group
S;hydroxynaphthalene-2-c$rb §£%@$3§id' aﬁﬂgﬁ%%f%gicnfnoemm

congisiias ORI ReR RAA S8 RPFD it lPRTBIRO BE AR GH R IR

beifE bitionhl1§ $EbsB Al by EMiHRS hpdreRARE: f0: il yt)a ApOsIo6S S- or 6-membered

heteroq.fclic ring having one or more ring hetero atoms selected from the group consisting of

oxygen, nitrogen and sulphur, or Ci-Cs-alkoxy optionally substituted by a 5- or 6-membered



of formula I by known salt-form ng procedures. WO

2004/ 096797 PCT/ EP2004/ 004603 11 Comnpounds of formul a
w0 200hi0ed19TONt @i N aci dic, e.g. carboxyl, groupsSPCHEPR2004/004603

al so capable of formng saltg wth bases, in

particul ar pharmaceutically acceptabl e bases such as

t hose vveglrré known in the art: suitab{ﬁe %lch alts ..
heterpry R ENF RIS L4 ‘ffs‘?"fﬁd}rtgﬁt%ﬁf%?ﬁ?‘safff %ﬁei? et ‘}e ghpup consisting of
oxygéK alttdden af@kdIphuet al salts such as sodi um potassium

magnesi um or calciumsalts, or salts with anmonia or

phar maceutical ly acceptabl e organi c am nes or

EspReIBTRemetd ColpseRls D et @éseneinkéfidhalfongdude compounds of formula I
benzyl am nes_or pyridine. These salts may be prepared

in fep gpPdbIRBBUNASTHY ~ fornula | by known salt-forning
R1 D EQCEUERSrboRESE § I5C o8 Blealierd N aERAMMER A KAiEbR i
1art((g esc}ﬁr?i E)e(ggﬁerei nglfter i r? t he Exarrgl_ es. gThe B4R dr more ring
hetdrpatams sslecisrl Gramids erovp eaortes obapaet Nitogsh ge selphen
r. A\ T . . . 1o | o
o R SRR ORI Bt i e SR PE RS O
alkogynpbong, ¢if CCr-atlyharninoparbonytopby R4- gr 6\menphered\-Iggerocyclic ring
wherein R2, . 4 ' .o i .
e T R L A
andShighlt;l  R1 wherein Rl is as herei nbefore defined; (B)

f h reparati on of conpounds of forrmula I where R3
2 _(Claz f
R ‘Fgfaé’ (ﬁq@’r 6- menbered N- heterocyclic ring having one
Y isodartsoar & sitrogenfiehdr o at ons sel ected fromthe group

C 1 sti .of en i t.rogen d syl [, reacting a
whet Hﬁﬂl%g"f‘tuﬁffﬁ%gﬁam(y&ﬁ%blpg anﬂlﬁ]ls ' O%QH%\ﬂnd Y are gs
R3 BanR| chef,allgl def 5neds-anshHRied N-hetet@ydicatingdiaving, ons driin@re ring
conpound, of formula IV RS NNH IV s/ W) 2004/ Q96,/97
hetqoe-pqopsisated GUA5m B STOURFEISSHRE PEOHAS ﬁéf?&?@é{ﬁéiﬂlp B m
andR s hPdrofe®NOECEHIM, het erocycl ic ring having one or

nore ring hetero atons selected fr the grou
othesayias LG e ERGBACPeRTAg JEArgFR Palsy %ﬁgra?kﬁa Cs-Cs-cycloalkyl, a 5-
or 6-membered N-heterocyclic ring having one or more ring hetero atoms selected from the
group consisting of oxygen, nitrogen and sulphur, or Ci-Cs-alkylamino optionally substituted

by hydroxy or di(Ci-Cs-alkyl)amino.

Many of the compounds represented by formula I are capable of forming acid addition salts,
particularly pharmaceutically acceptable acid addition salts. Pharmaceutically acceptable acid
addition salts of the compound of formula I include those of inorganic acids, for example,
hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or hydroiodic
acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for example aliphatic
monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid, propionic acid and
butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid,
dicarboxylic acids such as maleic acid or succinic acid, aromatic carboxylic acids such as
benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or triphenylacetic acid, aromatic
hydroxy acids such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-hydroxynaphthalene-
2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid, and sulfonic acids such as
methanesulfonic acid or benzenesulfonic acid. These salts may be prepared from compounds

of formula I by known salt-forming procedures.



(C for the preparation of conpounds of fornula I

where R3 is C-Cs-alkylamno optionally substituted
whgoohyeliroxy or di (G -Cs-al kyl)am no, reacti ng BCT/EP2004/004603
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of formula VI RVI W~ NH 2 NTY " R3 wherein R2
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am de-form ng derivative thereof such as an acid )
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preparation of compounds o fofmu®a | where Rl is
G - Cs-al kyl am no- carbonyINop¢Y onal |y substituted by
hal o, hydroxy, cyano, am no, ®irboxy, Ci-Cs-alkyl, ‘
G - Cs- al kox hydr oxy-substituted C -Cs-al ko .
G - erhlmPezaié%ﬁ“Y ang; Y xe 34 gﬂlfﬁ%@%%flg\mg%e}gﬁ tﬁg%‘f@?“’ with a
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atons sel ected fromthe gsGup ionsisti Mg of oxygen,
nitrogen and sul phur, or Cl-Csk, al kyl am nocar bony!
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of ng%g%lﬁéy%g |§ﬁe)§j,0& me33, R4 and Y are as

herein wth a conmpound of forrmula VIII

(B) for the preparation of compounds of formula I where R3 is a 5- or 6-membered N-
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, reacting a compound of formula I

wherein R?, R2, R* and Y are as hereinbefore defined and R is chloro or bromo, with a

compound of formula IV



O=C=N-R$ VIII| wherein R8 is Cl-C8-al kyl optionally

substituted by hal o, hydroxy, cyano, am no, carboxy,
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of formula IX~NH W2IX ,CO\1~YT1 1
vvhe(ﬂ)e)l for B, prigarafidn afbmpeands efsforravlail wﬁv@fﬂblsd@fwélgylcarbonyl

|
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hy dégm éh?s(gq%z%:c}%g;lsetgﬁggéfg?@:egyiﬁ%§§§n aé-:# %%ﬁcihu?,arlegc%niéw compound of
d| (elm&s-al kyl ) am nocar bonyl, Cl- Cs-al koxycarbonyl, a

C3- Cl5-carbocycle, or by a 5 or 6-nenbered

heterocyclic ring WO 2004/ 086797 PCT/ EP2004/ 004603 14

havi ng one or nore ring heter ons selected fromthe
group consisting of o it and ¥ul phur, or

Cl- Cs- al kyl am nocar bon opti ofal | y substituted by

hydroxy; (G for the w\e%fation of conpounds of

formula | where R3 is Cl1-Cs-al kyl sul finyl or
Cl- Cs-al kyl sul fonyl, oxidi'sing the correspondi ng

A - (Redineyd g9 Iﬁ‘aﬁ% Y Qfe e@he@nlﬁk&y lystleli With a compound of formula VII

respectlvely for the preparation of conmpounds  of
formula | vvhereR3|s di (d-gs-al kyl) am no

optional |y substituted bypgugo,.ghydr apy,
di (Cl-Cs-al kyl)am no or a 5- or 6-nenbered
or an amide-forming derivative thereof such as an acid halide or anhydride wherein R

is C1-Cg-alkylcarbonyl optionally substituted by halo, hydroxy, cyano, amino, carboxy,
G1-Cg-alkyl, Cy-Cs-alkoxy, C1-Cs-haloalkyl, Ci-Cs-alkylamino, di(C1-Cs-alkyl)amino,
di(C1-Cs-alkyl)-aminocarbonyl, Ci-Cs-alkylcarbonyl, Ci-Cs-alkoxycarbonyl, a Cs-Cys-
carbocycle, or by a §- or 6-membered heterocyclic ring having one or more ring hetero

atoms selected from the group consisting of oxygen, nitrogen and sulphur;

(E) for the preparation of compounds of formula I where R? is C;-Cg-alkylamino-
carbonyl optionally substituted by halo, hydroxy, cyano, amino, carboxy, C1-Cs-alkyl,
Ci-Cs-alkoxy, hydroxy-substituted Cy-Cs-alkoxy, Ci-Cs-haloalkyl, Ci-Cs-alkylamino,



heterocyclic ring having one or nore ring hetero atons

sel ected fromthe group consisting of oxygen,
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t enpehalkuxe to the refl ux tenperature of the sol vent,
but conveniently from about, 501! C to about 700 C.
Process variant (B) may bé2 arried out using known
procedures for reacting hali e wi tth  nucl eophilic

N- het erocyclic rings, y, e.dg.

herei nafter descri bed ﬂﬁ\The §xanpl@so The reaction
may be carried out inNan.¥r ganic selvent, e.g.

di net hyl sul phoxi de (DMSOys The reaction tenperature
may be fromroomtenperature to the reflux tenperature

of {EeRORY RAIR* and Y are as hereinbefore defined and T is a 5- or 6-membered

heterocyclic ring having one or more ring hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, with a compound of formula X

R™—NH, X
wherein R? is Ci-Cs-alkyl optionally substituted by halo, hydroxy, cyano, amino,
carboxy, Ci-Cs-alkyl, C1-Cs-alkoxy, hydroxy-substituted C1-Cs-alkoxy, C1-Cs-
haloalkyl, Ci-Cs-alkylamino, di(Ci-Cs-alkyl)amino, di(Cq-Cs-alkyl)aminocarbonyl, Ci-

Cs-alkoxycarbonyl, a Cs-Cus-carbocycle, or by a 5- or 6-membered heterocyclic ring



but conveniently fromabout 80 C to about 1500 C. The

tenperature may be achi eved by conventional heating
W@e00bpodTITr owave i rradi ati on. Process variant BC)/EP2Y4/004603
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reaction’s conveniently carried out in an organic
sol spépftur dnythe paesersect ad@8tet hane (DCM). The reacti on
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herei nafter described in the Exanples. The reaction is

conveniently carried out in an organic solvent such
W@200DRP679The reaction tenperature nmay be e.g. PCDEPH04/004603

to 100 C, preferably from70,to 90 C. Process variant

(1) may be carried out using known procedures for

reacting al kylsulfinyl groups wth alkali neta
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sol vent such as DCM The reaction tenperature nmay be

e.g. from60 to 80 C, but preferably about 70 C. WO
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reacti on tenperature my bS_e.g. from40 to 60 C, but
conpengiogpldisriing Bbb msgoraveiHadiggfounds of formula | in

free or salt formcan be recovered fromreaction

m xtures and urified in a conventional manner. )
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ractional” crystallisation. npounds o

readtipnmdyabd darried/ousen pn epganiscolypnt; edcdimeepyds ddropisiglBMTO). The
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ex le as described in .the Exanples. The reaction may
ConggﬁgggﬁF?é 8u YF%xgﬁag?égg?Eégolvent, e.g. di oxane.
The reaction tenperature nmay be fromabout 0 Cto

o b B B TR o
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M CA TR SRR M TS
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with a carboxylic acid it is preferred carried out in the presence of a peptide coupling agent, for
example 1-hydroxybenzotriazole (HOBT). The reaction temperature may be from room
temperature to the reflux temperature of the solvent, but conveniently from about 60° C to
about 80°C.

Process variant (E) may be carried out using known procedures for reacting amines with

isocyanates, or analogously, e.g. as hereinafter described in the Examples. The reaction may be



descri bed in European patent specification EP 117082

A. The reaction may be carried out in an organic
waeinen797 e. g. an al cohol such as ethanol. ThePCEHER1004004603

tenperature may be from roomgenperature to the

reflux tenperature of the solvent, but conveniently
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and Y are as herei nbefore defined with a compound of

formula XIIl I TT I CXIl wherein each T1, which
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heterocycllc ring having one or re ri
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descr he conpo
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about 40 C. Conpounds of forrmula X, Xa or Xb are

commercially available or may be prepared by known
Propm¢ haorths: (pmppbadsaried ohotsing lenodin priotedudesTer fdaddidgysulfinyl groups or

sulfg?}ﬂfga aur%!ﬁ %éawegpxﬁiar)ha%%g & f%rmkc)iy a[kyﬁca:rtngnre]:g or ana(iogou(s)ll';'rcladg as
hereinafter described in the Examples. The reaction is conveniently carried out in an organic
solvent such as DMF. The reaction temperature may be e.g. from 60 to 100 °C, preferably
from 70 to 90 °C.

Process variant (I) may be carried out using known procedures for reacting alkylsulfinyl groups
with alkali metal alkoxides to form alkoxy groups or analogously e.g. as hereinafter described
in the Examples. The alkali metal alkoxide is preferably a sodium alkoxide. The reaction is
conveniently carried out in an organic solvent such as methanol. The reaction temperature

may be e.g. from 0 to 40 °C, preferably room temperature.

Process variant (J) may be carried out using known procedures for reacting alkylsulfinyl groups
with substituted primary alcohols to form substituted alkoxy groups or analogously e.g. as
hereinafter described in the Examples. The base is preferably a strong base such as sodium
hydride. The reaction is conveniently carried out in an organic solvent such as DCM. The

reaction temperature may be e.g. from 60 to 80 °C, but preferably about 70 °C.
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wherein R3, R4 and Y are as hereinbefore defined with
w@2mase79such as butyllithium (n-BuLli) or [|itPCT/EP2004/004603

di i sopropyl am de (LDA), themnsadding of a conpound of

formula XV RC-O | XV H3C CH3 (a Winreb am de)

wherejn s herei nbefore usin no pr qcedur.es
Profs Vit O WP OB SN TP TS TGPy sulfony!
grotipsttB a\hiY Sloup Bk dﬁﬁlog@fsly%@'a@ gevdmlafter dQErildanpheEasnples. The
ngeser bed, |n thf ﬁg ‘Uﬁ %gctlon may be carried,
a upeqa cyaﬂl Sllsg%fﬁ ega QAR cyaénge %fe[aglﬁ%*s(gpﬁyeélﬁntly carried out in
an e{r ) sol Ve sic@as tdiaahieRpRGats! (BMSBY. 78e Eéaemm #pefarfi@ may be e.g.

out 10 C,  but ﬁgnvenlently about 00 C

frorA|4pé?ﬁQt ﬁv@l‘typrefé 8fCformula XI wherein R3, R4

and Y are as hereinbefore defined and R2 is nethyl

may be repared by reacting a conpound of fornula Xl I I
Thegeerpeppdses formaulaAn free ‘afrséltggff%é%ne hisesred emirprsgioniniktures and

pur e@%?c%ﬁnﬁﬁl Qﬁ‘h}iéﬂ 'Ig&h&%l&&r%h)be%%drbﬁ%!? nlﬂcmmdmdua] isomers,

I'isopropyl amde (LDA), then addin acet at

e.g. §8diprienowWna Aenvsotend] oranpemesi h)gfracrtkylpl csrmtsldlsettmned
aromati c conpounds with esters, or anal ogously, for
exanpl e as described in the Exanples. The reaction

Compounde otmrmizkd] oty bepremrot lyaracingal aperpound ofj formula XI
tetrahydrofuran (THF)... TE& r$action t enperature may
be from-10 C to about 10 C™>gtr conveniently about 00
C. Conpounds of formuka Xl I y be prepared by
reacting a conpound of fr a XVl z NRI N/ oCH 4
S3RSHXVI 11 "INO whereéiln R2 and R4 are
as herei nbefore defined, th a conmpound of formnula
XVI1T  H2N1-1 *NH C XVI1 R¥ wherein R3 is as

whdl&h R2NReRanLAq def i.ne ﬁelleﬁ;b@ﬁ,ré B&inkl AR hELd g&a@iﬁg Qg&ti f3r example

i nt er nati onal patent specification WO O
bromingl etmubdgpusly.der exearplt es descuieddn ithpelkanplesh el lﬁxamloesnay be

carried out in an organic solvent, e.g. dioxane. The reaction temperature may be from about

0° C to about 30° C, but conveniently about 10°C.

Compounds of formula ITI, IV and V are commercially available or may be prepared by known

methods.

Compounds of formula VI where Y is carbon or nitrogen may be prepared by reacting a
compound of formula II wherein R2, R3, R* and X are as hereinbefore defined and Y is carbon
or nitrogen with thiourea, or analogously, for example as described in the Examples or as
described in European patent specification EP 117082 A. The reaction may be carried out in
an organic solvent, e.g. an alcohol such as ethanol. The reaction temperature may be from
room temperature to the reflux temperature of the solvent, but conveniently from about 50°C

to about 70°C.

Compounds of formula VI where Y is nitrogen may be prepared by reacting a compound of

formula XII



Compounds of fornula X1, X1V and XV are

comercially avail able or may be prepared by known
woredohoos97 WO 2004/ 096797 PCT/ EP2004/ 004603  20PCT/EP2004/004603

Conpounds of fornula XVI may g prepared by reacting a

compound of formula XVIIl RZ ~~NCH H3 H3C-CS

XVITI Il 0O wherein R2 is as herejnbefore defined,

with a conpound oézfornula Xl X s ( R4/ 1 Xl X

H3C/ N CH3 wherein pefore defined using

the procedur gtdescri at i ongélts pat ent

specification 845, or anal ogously, forxiexanple

as described ilh the Exanpl es. Compounds of formula

XVl are cowm&wj@ﬁly avai l abl e or may be prepared by

known nmet hods. @npounds of formula XVII1 may be
WG EPRY &7 ol 5 SRCH Qo RIRNR Bt AR, By Ehupfe Biflsoroaceri
acidlafrianeldgwistyh f&-dxhinpler asalesuribad pr dit dxtuagles.orThetdaamtieofmay be carried

(for example 1-(4-pmethoxybenzyl)- 2-thioyrea) in the o
oulip Gnalit GOB g £ Ut TH treri o biretine Bl B o Mand 100°c,
but preferabt Abvnalsqat ent speci fication WD 01/ 72745, or

anal ogously, for exanple as described in the

Exanpl es. Conpounds of fornula Xl X and XX are
Cof@BuRdsf @bl VAl drabbemefcidiigavhitably @1asebe Pitpkie@\WH known methods.

nmet hods. Were reference is nmade herein to protected

functional groups or to protecting groups, the
CoRip8h£dstdf RSk Bl O VB 2 FEBOnRBer6RDS Shilb Hle BE G AR By kdtSvn

nature of the functional group, for exanple as
meghoderi bed in Protective Groups in Organic Synthesis,

T.W Geene and PP.GM Wits, John Wley & Sons Inc,

Third Edition, 1999, which reference al so describes )
Coppovedsinf éermula IX sy defnseparehhrarsasringta eompayad of &rawdd Kwherein

R2, 30 Rﬁ’,%n% 9k @88 Mbefore defined with a compound of formula XIII

T
ﬁ Xl
o}

wherein each T%, which may be the same or different, is a 5- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur, or analogously, for example as described in the Examples. The compound of

formula XIII is preferably carbonyl diimidazole (CDI). The reaction may be carried out in an
organic solvent, e.g. dichloromethane (DCM) . The reaction temperature may be from 20°C

to about 60° C, but conveniently about 40°C.

Compounds of formula X, Xa or Xb are commercially available or may be prepared by known

methods.

Compounds of formula XI are commercially available or may be prepared by reacting a

compound of formula XIV
4

R
\F(\/CHS
| XIV

N
R



WD 2004/ 096797 PCT/ EP2004/ 004603 21 Conpounds of
formula | in free formnmay be converted into salt

w0 o00a0969™ vi ce versa, in a conventional nannECT/ER1964/004603
conpounds in free or salt forqyg can be obtained in the
formof hydrates or solvates containing a solvent

use f r crystalljzat s of fornmula l
whesgin e By Rl ¥t Bric BABEP iR, UPES it Bt 5 U AR (n-BuLi) o

lith G MdbEHYRAMIBRITNBA), th&® 8IS ofSdi€din ffiind & E6Him (BATBIVS
may be obtained in a conventional manner, e.g. by
fractional crystalli zat i B 0x0 asymmetric synthesis
from correspondi ngly asymmefrical | wwubstituted, e.g.
optically active, startingNgaterials. Conpounds of
formula | and their phaF'rFaceuil cally acceptable salts,
hereinafter referred to altegpatively as agents of
the invention, are useful as pharmaceuticals. In

(a Waintdbuthide) Wlielnﬁy R2exdn Hzrdéinbefdrie ising dnowh procedures for reactmg alkyl-

hosphati dyl i nos nas Ki na
cob G BB S R o T T 09 S RCER P oomple s
destGisddan Sheﬁkﬁnf;ﬁ’é’s gdReEation thayesphidyuairesh slrggﬂlalsbﬂvelg, e.g.

by (T BSCatitiRS EaRetbi ey 6 FOP! ol P FBE 10°C, bu

conRERESR gt oRacul ovirus expressing different fragment S

of PI3Ky fused to GST have been previously described

by Stoyanova, S., Bulgarelli-Leva, G, Kirsch, C,
Alt&'ﬁ@%ly, Iompgtllﬂc@ 9)@ Fornfdla XY@héks! R3, RRand Wiranse hean%efore defined and

97) 'Liprd- and protein kinase activities of s 14

R? prrmt}esrl maydirertrel baraptingseconpougd of éararia 8 vwheteyl R R*and Y
are QQ ﬂLr¥§1’b§fo?é1&jeffng<g gvlrn"l‘xﬁatel'%agg §uéﬂ' s %u%@fthﬁﬁrﬂa ﬁi ﬁuhﬁbpmﬁﬂh diisopropyl
amsla 6D 81 bk a}ddmgt dibyl BagthiE vama lgewmmeéhqcbéomea@m alkyl-substituted

aro@@ﬁ &01}/1'1 gﬁ{hﬂ%&?ﬁ%}-]gflgg?g@n%gg% dﬁ@e Gk ?@stcﬁbéqd in the Examples.
Th«evep«:tmna)hbe reedohbitiarh opgasicsiolvenSEQ. (e8pbridpofuan THF) The

9
s REFaDhssTR 35l S S MRS e .

ser um cont aining TNWMFH nedium (Si gma) Sf9 cel I s, at

en of 2 106, are i nfected.w man
CO@P%‘K@Z@E rp@fsbea]i}regarﬁ% SY Fe&ctuag % com OL'IlIl {erula XVI
(mo.i.) of 1 for 72 hours. Theect ed cel I s are

harvested by centrik¥u m on g o‘or 4 mnutes at

4 C and the cell pell ¢ fNoz€n atCHSOC Bot h

Sf9 and Sf 2Ricel qual ly well. Stg cell§(vI

(1X109) are r%ﬁ@oed in 100 mM cold (40 Ilysis

buffer (50 MM ki s pH 7.5, 1% Triton X-100, 150 nM
1 mViRaF, Ctlsm\/l DTT and protease inhibitors.

CeIIs are jncubated o 0 m nutes,t
wherei R %qﬁlg%“'oarsﬁs %6!@66%@ %?m?g Vﬁg’n &t°8@P8Fn%°g§’fmula XVl
Purification of the supsrnatamt sanmple is carried out
at 4 C by affinity chromai®graphy ugvpg SEPHAROSETM
agar ose gel beads coupled tp glutathione (from
Amer sham Phar maci a Bi ot ech'} A cell lysate/GST resin
r% I@ 19 g&-fn%béf%reuée%ged ;Ii-H TodeBReMebSibkl 'ir?‘fnltéfnatlonal patent
0 remove et reservative and
speexﬁluatiqanél QU704 or hlyaiog)lﬂalyf foe exan@ele ks Hepsribesl in the Examples
(supernatant) is added (usually as SO mM lysate to 1 '
m GST resin in 50 nl tubes) and gently rotated on a
Conipsedsasf férn(uld HIlL,2XBVhad 28V arbhemureodaitydavallable bhmaydh prepared by
I sa Igjé)ids collected by centrifugation at 1000g for 5
i) 4t 4 C using a DENLEYTM WD 2004/ 096797
PCT/ EP2004/ 004603 22




centrifuge. The 1 ml GST resin containing bound
material is transferred to a 15 m  FALCONTM
w@eondd7ame t ube for subsequent washi ng and el BET/BP2004/004603
steps. Firstly a series of 3 5cycles of washings
(mxing by gentle inversion) is performed with 15 mi

. er f ]
CompriGf TRt 5 YIRS Syar i ARepfpound O formola XVII
centrifugation at 1000g for G=m nutes at 4 C. A fina

singl e wash stepis r formed &5 m ice cold wash
Buffer B (50nM TM 7.5, 2 MRTT) and then
centrifuged atclO JorH5 mnutes at °4 C. The washed
GST resin is finGlly eluted with 4 cycles of™"m ice
cold elution bufper (50 nM Tris-HClI pH 7.5, 10 nM
reduced glutathione, 2 nM DTT, 150 mM NaCl, 1 nM NaF,
whepin Bt isyb bewsinbelpse flefined, withe sampornthelformnie)XIX
interspersed with centrigugagyon at 1000g for 5
mnutes at 4 C.. Sanples arelafi quoted and stored at
-20 C. An in vitro kinask . as®ay is established that
nmeasures the transfer qfsthe terni ndK phosphate of
adenosi ne triphosphate to ghosphatidylinositol. The
ki nase reaction is peng&neHCHQ a white 96  well
mcrotitre plate as a Scintillation Proximty Assay.
wheggioRierd hesginbelpreglefigednsingsthe prasedyro dagribed Gointernational patent

o SHRLRER AR A AR, TSR B oo G
acid (EGTA), 15 g/m phosphatidylinositol, 12.5 M
d [ tri h ATP). 25 Cl2, 0.1 Vi
Co%g%%%i!?gfgmﬁakaoﬁgﬁparanemx(nercm)ll a?f%ﬂeg%lw oi\/r/gm:t\yhliée %rggareglbﬁ kg?wn

e reactron rs’sta It1ro
metBOd¢ | of enzyme mx (40 mM Tris, 200 M NaCl, 2 mM
EGTA contai ning reconbi nant GST-pll1l0y). The plate is
i ncubated at roomtenperature for 60 mnutes and the
Compatids of fdravuid REIIE thal Ve tphgpasdidiyngacting al coafpoifsdobahula XX
stop solution (40 MM Tris, 200 MM Nad , 2 nM EGTA,
1.3 nM et hyl ene di am ne Rétragd€etic acid (EDTA), 2.6 M
ATP and 0.5 ng of Weat Ger] Agglutkgin-SPA beads
(Amer sham Bi osci encesH,¢0 eaxh wel | ."The plate, is
seal ed, incubated at roonttenp@rature for 60 m nutes,
centrifuged at 1200 rpm apd then counted for 1 mnute
using a scintillation counter. Total activity is :
wh&d6th g2 Reckr@dbAsidi B BnckOwith 2ahioaés Gr ABIrbyb @ FBROWIERS (for example
(DM5O) and non-specific activity is _determ ned by L
-(‘amaiheygybenzy))-Fothicuvearbr fiei piessRegcd pytidinp & pedhanelassiseritbed in
inteFRARALNASe R §pdc TR 2 FXANRD 83/7294 81 RRRAIBYOIRBY Gor! 3K sURSribed in
below 0.5 M1n the aforenenti'oned assay. For exanple
the Egemplenpounds of Exanples 1, 6, 11, 17, 22, 27, 33,
56, 67, 82, 91, 108, 120 and 133 have | Cso val ues of
0.075, 0.165, 0.093, 0.106, 0.050, 0.017, 0.073,
Corgpails obfcpmela BIX 6ud XK @25omoetdsly ayaiddd: emuapbesrepared by known
Ine&]ﬁ&spectively. Having regard to their inhibition of
phosphati dyl i nositol 3-kinase enzynes, conpounds of

formula | in free or pharmaceutically acceptable salt
far hereinafter.alternately referred to. _as_ _"agents
WhisB ki aftee Sfei g 8o REef BB RBryo Qe Bidps, e

pro@otieh groapsmui be bhaeeinnedordhed viyh theeaild: 30h4/{08Gi68] group, for

PCT/ EP2004/ 004603 .23 _acti vati on. t.he Pj.a,kinase
SXagRIARESTRET ’SSF%PY%/GF%PF ahﬁ?a&ae}ffﬁgyaﬂwgm J%%r‘%feene and P.G.M.
WuesTuhnt Waes & Sohe @, Thirtl Bdtions ¢99 arhich nefelrdhck BBo describes procedures

.invention may be synptomatic or, prqphyl acti c.
Su’%@& g‘?rorFﬂé?eﬁenéﬁg'ili‘Fé’gg‘F“t”ﬁegr ?W?H%Ygﬁ’%?'e useful in the
treatnment of inflammtory or obstructive airways

di seases, resulting, for exanple, in reduction of
ti ssue damage, airways inflamation,



bronchi al hyperreactivity, renodelling or disease
progression. Inflammatory or obstructive airways

waelt@eaxss’ t o whi ch the present invention is apptT/ERD€004603
i ncl ude asthma of whatever type or genesis including
both intrinsic (non-allergic) asthma and extrinsic

al | er ast il d t hna, derate_asthmg, . .
ColyBois L Edrmite | Gribsadhims Fie) 26 CRREreR et of Lt it gige verss, in a
con@&itidNBL maRee U Fat E&ﬁpd)urﬁis ihfree @ndltdsin 6 boeitaRed in the form of

follomnp bacteri al qfectloQ Treaﬁnent of asthQP
hydzgtes,on 91 aEes SREGHIRSD 8P KD BiAG ok AR iF e rpmppunds
be B&eRMLfPom SetioR nik@ES ahBPOrifledir 2 N@&tonQf mBB€er. Isomers, such as

exhi bi ti ng wheezi ng synptons and di agnosed or
enagiiQy presHBY be gltaingd é‘é%ﬁor}vﬁﬁ%ﬁﬁi manggq, €. g<halagtionalcrystallization or
asyﬂﬁ{e'tr?d'gyn%h@ %Wc&fesﬁ@ic@ﬁgl%fn@@étn&%? SEbRir@Bd LW Wptically active,

often i'dentified as incipient or eafly-phase
starsigg Fmgariadss.  (For conveni ence thls particul ar asthmatic

condi ti on |s referred to as "wheezy-infant

syndr one" Pra@v{Iactlc efficacy in the treatnent of
Compeounda O\fqurmlﬂﬁel thein pberntpgeytisallic aegertablg waless pexsimafter referred to

t t e

alte§r‘?a\t{%|‘€rg ad 33%1rt Ss%r onc c%o(r:{lé tg Ere“l ? ] asa}%}%arg%eua%ni%r %nvpea&téﬂ{lar’ they
exhilrit mhth:glcfmqsfqihowha@dyhrtqsrtd\ﬁebhnaqer R@\lsndsy)paryees tespecinlty the gamma

1sofl]prm er%}ﬂ rwhlgh rr?)re Ses Pnsdg{: enerXtmg ]ghosPﬁorlyﬁgeud sfl%nn?lmrg products. The

mhnbnbs/r;deplernhoofr@atmunﬂs drfoaimdn ﬂ n&y thptdenmahsteated frevhk foltvering test
it, occurs, for exanple anti-inflanmmtory (e.g.
pro&%qut:ostermd) or bronchodil atory. Prophylactic
benefit in asthna may in particular be apparent in

Bachiovlios boroe i Tere aedere oL PR DR e STaop st revidusy
des&ﬂﬁa%@méﬁho@e@ 8¢ %Ig@gﬂh 0Evaa &t mkch CS., Bladcle ey KEﬁ@E |I59Wetzker,

ast hma attack bet ween the hours of abo
at"%vnanawM P. 959 Linid; aabores 1psF Rioele G arpigin- Pcbupled P 3-kinase

ﬁi&i@@&cﬁ\@{y%@éﬂ%lspin%\{ht@kh%hb’nsaﬁm HosthRhath. LAt 314.489,
asthma therapy.” Gt her inflanmmatory or obstructive

Resaiurevé%lm 8k @é@n Eﬁ&va&wb@hoa%mf%th%amm red Beehtites of the
trarlsE¥ %E@tb%f&é@"ﬁﬂ@af;ﬁﬁgérﬁ tb BEhHACCRE B 14AGnd Hietffryt 37 residues of
(ALI'), adult/acute respirat di stress syndrone
PI3I\<)ARES)‘3XP1@B19( hairesopbstant protsie %@é (Shodeawiyra fawgtmﬂe Ibins¢cy pgdls are.
rougheﬁﬁ ﬁ’%ﬁ}t&l%& %eln%ps Qertweegq‘Q)l’W éﬁ]c? E %imeﬁgﬁﬂ’m %rum containing
1S or yspnea assocl ate erewt
TNNFHweleHivas (Sigmxa ¢ Sfbeells,on a@iknmymﬁ/a% 1&"yapre rlmfetatcd vauhtlylman GST-
Pl3ﬁ¥|zg§éf g tv1rtu§) or}e rrqlngtip 1c1.%ﬁ Eactl 1{ m. o R gfl gltférg}ﬂa%% g)t JT“E% infected
cellg a‘rethlaafetteé ay memntifuphtitn mtnh4®|0tgl fSr éfmmmdaahtealléi and/ﬂe cell pellets are

frozgg gg?&sd %%g g ﬁ@rﬁzgﬁe{uﬁaﬁaﬁ & %?{&éﬂi S 4 éellﬁﬁ?#ﬁp are'resuspended

in Ti0DfhlABIRMOCY 1yeks bakfst (S0GH MVEsSHOMMS. 81 196 A% #6n 501 08)i160 mM Nadl,

1 mé)\’:ﬂ&fﬁgé grﬁ?[gé’ft g\égggétgﬁ% M{) gsi‘;glc ﬂg%}%ﬁ%ﬂﬂ% eaﬁn ice for 30 minutes then

cen@{I04HdQ9 639(70 €I TR s Q0460 3 Purdfica@ics WP el sePadnatant sample is carried
di sease Iungsaﬂ;ﬂrequentlﬁlé ﬁgg npani ed by

outgf fuaps a 50T QPERsTARRE IR SERARROE ofgzpisies! begdgicoupled to

glu@AG&ERI (BR&HARYrheRaBbafadidBiRlak). 0N cAf ly g GST r&in ratlo of 50:1 is used.
mhatever type or genesis, including, for exanp

Theabohrasiais §irsthirrerrigeeddp semensisahanglpisseryaviF |aeé§h%1 edilibrated with
lymPBﬁf{féi’S'C%ll ly%'agq&%h?a’tantf’ au&éas(hamuty %?@G‘Pfﬁ'ly%aﬁ:nt@ 1 ml GST resin in 50

@éSSInOSIS Havi'ng regard hei r anti-inflammatory
m! @bes) and gentlyrropraed P@alnaxerlaﬁ"rrﬁlf@n?f doprs. i Higiumbppehilew through

ol \Y/ ™

e R T

di sorders, e.qg. e03|noph|I|a in particul ar eosi nophi

rel ated di sorders of the ai rways

of formula Ican



(e.g. involving norbid eosinophilic infiltration of

pul nonary tissues) including hypereosinophilia as it
we@bdoeo9®9t he ai rways and/ or lungs as well as, POI/EP2004/004603

exanpl e, eosinophil- related ¢j sorders of the airways

consequential or concomtant to Loffler's syndrone,

EBRLCEA SSRGS BB HLAL 015
FABGOINTYbhtrif@ge, tubé fun ¢ hisspehdio W&ﬂ)ln@ﬁrﬁtbé’lﬁﬁld)ﬂ QspsS, Firstly a series of 3
osa (i.ncl udi,n

cycgey Hﬁ?vré%kggxglst Ig)i@?lg ?Sﬁfrrtfecmxée[raﬁxal ﬁtgt] d W1£haij§ ml ice cold wash Buffer A

(50a0M TAPhHId] pEeY 3t e% 'ﬂﬂlﬁ)@Dd@OG 2D ghibRBerddd Wal Sentrlfugatxon at
ocgaS|oned by drug-re Agents of the inventia

10850055 Smntid & o tHal SPEnT AR PPHPTRHED 1§ mjrice cold wash

Bu@ér'E(S@hM qeRdit] g Y.5,of mMBTIKhAY el terﬁﬁaig@h &t 1000g for 5 minutes at
BIaSIS contact der tItIS atOpIC dermatitis

Spewpshed Cex resin infigal rehaedrith iAryelsmof Ly istcold dlution buffer (50
mI\JT' %@@i@fp}q 753 10$EMEEQERH @ﬁnac}ﬁohe Iz am DITVIPQ% W 1A § YoM NaF,

ufticaria, bullous pe

géltls 15
5 0°ér Weneralvseliznd prefaerd @bsbltoes;b irtﬂ@ﬁwmeylsfr@ mmltm ation at 1000g for 5
miftf QU S 8 saARfls AlNqubRELATIRL AN 00 @l | erai © |
condltlons 0 . Treatnent Tn accordance wth
the invention nay be synptomatic or prophylactic.
An ’%99 Ialoskx {se 5%&3% e}éﬁ% éh%a tﬁ%e%Ltﬁgs tk?xg trt%igfgr I)Péiae ttermmal phosphate of
treat nen di seases or con ,
adepaging umhasplﬂtesteaﬂmspmdylomsmh Ohskinasei ragrtian is performed in a white 96
Well(ljmflclégtltre pg{%ascon dnot{fﬁglﬁfsl PE,‘P‘”P‘EE %'ngg ga%}{]vevai conrlams (it) ul test
conqmmjndﬁhcﬁi’/d/dﬂineshyld(ﬁﬂﬁb{ﬂﬁ@mﬂ 20Gi kash§ ms$x $40c@d TaRAR00 mM NaCl, 2 mM

ety AP AP T BY GRS RIR R G20 Ll 11 A A RGP BRg PO Giebel 25 1M
adenosiidririphogphacd (NTPRES IﬁMMg«IHhS 0er gCi [MPIATRY Glle @€actiay isRearted by

ehe SR BP AL Hhleret B By 641 b 257 o0 NG EE Rrehbgrn sonaining

recGBIGAMEGS BRI 8Bf)] The @l’l\@@mn&ubﬂ@ﬂ 8t FReh fflgeraaMag0} 80 afchites and the

i di opat hi c thronbocyt o system c lupus
rea@mtﬁ@fﬁﬁ% fbg th ep%fldy%%fﬂjhﬂ of QGA%P%F@H éﬁh‘tlo{}\é‘b‘éﬁ’é\ﬁ Tris, 200 mM

NaQI anHhVePaTASH %amﬂﬁ&ﬂﬁEM%in‘é IeStraaCdHcORILEDCA) Y& CPM ATP and 0.5
; atitis, nyasthenia gravis, Steven-Johnson syn
mgjo %@}y

at Hewn é\sglu@mnaih/%obq%ﬁﬁh“emrphm Biensientses) to oo well. The plate is
sealdl Slﬁaﬁ)%tegeat Yoo égﬂu\’eefoiz @b 'n]hht?te@ antgfl%lgg aP 1%@&9& ad then

endocrine opt a pat hy, G ave's di sease,
cougteddor Hodnwse using @ctintillationdenoter.cl dﬁa}laéméhls ideteviningd by adding 10 ul
of S?/In ?&ﬁ%@}’l@?lﬁl&%@{f?mwbﬁ tagc:i: Lxgllé Qfec ic 39{1 gpig }{let;@frll neé‘rb¥ adding 10 pl 50
mM EPdAde gijca of theviesticompbund and ver naI

keratoconjunctivitis, interstitial lung fibrosis,

psoriatic WO 2004/ 096797 PCT/ EP2004/ 004603 25
Comapdinrds toif shedhdmgilﬂﬂ‘iefdinhbﬁt@phnieﬂfl& valiet helawd). fpdvh ouithe

hr.otic syndgrone, e i ncl udi,n |d| h

stofgiEGhiCas P OB A ST RIHTHE B FREPRBD et 1 5Re”: 33, 56

67,825289038, 020 &ahtd3 hosICwviahias 68Y.00F (11655@06&93% 1be, 0.050, 0.017,

0.07 R bl Biogsafa i EPLS Wneliclal Rod B eED ot i ve

di seases such as cancer, athersclerosis, allograft
rejection foll ng t nspla i on, roke obesi ty,
Hayigg rgarssioshelnimpaes of 195Phag @%ﬁsggl 3-kigraps gpgmesy gampounds of
forfahMVER K€ ofl bRRIESkicANKa i RBAL 83t B! hérbﬁ%afté&pa@tefﬂa,tely referred to as
di arrheal diseases, |schen1a/reperfu3|on injurie
" ageRts of %apwtlog " otie bsefliim phertreatment pﬁmqaws(yyhlch are 'mediated by the
hyper bari ¢ oxygen- induced retinopathy, and conditions
characterised by el evated intraocul ar pressure or
secretion of ocul ar agqueous hunor, such as gl aucona.
The effectiveness of an agent of the invention in
inhibiting inflammtory conditions, for



exanple in inflanmmtory ai rways di seases, nmay be

denonstrated in an aninmal nodel, e.g. a nouse or rat
wore@e9e7of ai rways i nflammati on or ot her infl| aPCEEP2094/004603

condi tions, for exanple as described by Szarka et al,

J. Immunol. Methods (1997) 202:49-57; Renzi et al, Am

(D 9 . : : suyuki .e ;

wetfog of1Re P kialeSppirldy Bty i pineeon 4 onlgps.
Treatmqnt 99 @)copdancd witRekpinventOal hayMy symBiahatic2@: groghylddie.

agents of the invention are useful in the manufacture

of a nedicanent for treatnent of a disease nedi ated
Acdyydipplysageatsiod yhd ineaitionlar@udeful dis the tatmeers pé tiffannaitbyy or obstructive
air&vhe gent s of.th? inveption are useful in the, . .

R R e e Forsrr BRlRe n Tor e op oL Besbmapes airways inflammation,
bronelsipl liyatoeactiditgaanedellingidd disegbemogrehed@flirtimatory or obstructive

T T T A S ——
or geapdid iclabipghbotipmetihdiemahialiergt) S@h@eLad SkeihsRIallgi6RSsthma, mild
at heroscl erosi s, all og‘%laft rejecti gn foll owin

asthipayReslestit AtFBR; SAPEBETES, bipFliie :tBBasE tsrinduced asthma,

occlifSiRADSskISma 17 € McARA induled RUGAHIEANCRrW hbctiB® Treatment of asthma is

i nvention may be synptomatic or g'r ophyl actic. The
alsoy et wrdststeqskasi s P B e mEnte  SBDIgE B e . Ofdess than 4 or § years of age,
exhrib I RhaRAIt M pRIRNURI difnod&Por dla@REIHIOAL PRee fflants”, an

ot her drug substances such as anti-inflammatory, .
establighretpaeipntaatrggryor! ragier medicaleppesrelprdinow whise idpoeged as incipient or
earﬁfﬁﬂhtakecééltlﬁﬁit%s.' @&QSm&e&%ﬁEmﬁkt ag{icﬂgsats{h% 1c\on8tion is referred to as

I'nfl ammat ory airways di seases suc as those nenti oned
“Wh@meinﬁmz&fsmépmfebﬁ exanpl e as potentiators of

therapeutic activity of such drugs or as a neans of

reduci ng requi red dosagi ng or potential side effects
Prophylsuchetfitagg s thatreamgmntof @thtaevill e emidemmed eyredeedivegakncy or
e DG BT AL SRS ANSE 2 o Bl esmpeeapigh
impgepareat @ lyng hafkdoe pr siprovddodiemys hypastdabtiary. dt ey fadtleer be

v e e R AT b5 O ont BT P RE e VBFRay e or ntended
to ragritiesreibohelenheniekcitiable drheh tthocalts &6# exaniilé am@ifRiyatory (e.g.

bronchaqdi | at ory,. anti histam ne WO 2004/ 096797 . )
COTEROFIEP bm*?r@eiﬂ%@éat_% %PPEWﬁ$tL%%§ e aﬁgﬁ‘@ TR Pafdcylar be
app‘gﬂa!ndi@@lfb_ ;btttﬁqfroﬁéﬂ@ 1nﬁb&ﬁﬂfg}?§p1§g"? ‘Sﬁb&i@&@g@gbfg 2RCEgnised

eing in the same or different pharnmaceyutica .

asthIpAflsEPIOBNE, COBHBAN SN P P‘S?SFﬁﬂFlah?f‘ﬁ’fe&f%ge of aﬁgfnPH%% eeharacterised by
asthih £E@IMSe. g | RPNt hE Hb@E oBhBERAAD I £PSeCHOL G HUERaIBSsubstantially
_ budesoni de, bec| anet hasone di propi onate, fluticasone
distgpioiermmay ereviquelyeslarinisiered symprmaiis ss@maf thergaye, or

steroids described in WO 02/88167, WO 02/ 12266, WO

02/ 100879, WO 02/00679 (especially those of Exanples
Otlgr inflammiatorylor obstguctivg airgays dfeas@Indsondigons ©awhizle theggesent

i Sipp 2uBlta i by B L AR 1T FD A E beopiBory diress
syngtomeodRDS) cdirdnic ebepictve pgornstysaisweys aduigidisase (COPD, COAD or
COLE T B8R S 143,00 3BERER, o v
exaambagmncbf&ﬁ@vaé/m hhpea&atthmseoﬂﬁquafdt be dthien d]hJS théra py,00 particular other

oINPT R ARl RS R, o
whatkwx O dr Rkhdsii@dcludilgfel gurdchas iratlByic, Gl relien) srvafuks?2 8tAnic or

Na , BAY19- 8004, (Bayer), SCH 351591 (Scheri ng- .
Dhebg R A Ten B RNTAHYIF OBFORASt A Trase GPBIgseagich the
predeRainkertidavis 8pplicAMB dclud2Ghe fAsEioshEeh Galamkdd6ry30dmmonly

(Cel gene), SelCID(TM -10004 (Cel gene), KW 4490

(Kyowa Hakko Kogyo), WD.03/ 104204, WD 03/ 104205, WO

04/ 000814, WO 04/ 000839 and WO



04005258 (Merck), as well as those described in WO

98/ 18796 and WD 03/39544; Ala agonists such as those
waele®enddied in EP 1052264, EP 1241176, EP 40959PEREPAMN/004603

94/ 17090, WD 96/ 02543, WD 96492553, WO 98/28319, WO

99/ 24449, WD 99/ 24450, V\D 99/ 24451, WD 99/38877, WO

[41267,. \\D 263 9/ 67264, 99/ 6726
oo i Sise !\ 51T 5305 e RBT G LRI ONRS DT 78 P Py Whether
chrodic23 36@e, AND @tds2ont3 By r&/ﬁa&ﬂllﬁ’ﬂalﬁ:ibn oﬂéﬂsi@ﬂbﬁ@&&&er Ve or genesis,

. 6 02/ 00676, 02/.22 02/ 96462, .and
mc@@ g?r §%‘¥i‘q§ %}&E‘b“"éﬁt %{‘dvgiﬁc%sc‘%a 8‘]’?515>sc s> pdoeisistlsepsis,
silitasisy\RbORs# 220 Byssadisbet a- 2 adr enocept or agoni sts such

as al buterol (sal butanol), netaproterenol,
terbutaline, salnmeterol, fenoterol, procaterol, and

Haeﬁlgeegaad to/their Qhﬂﬁﬁfﬁn@ha@ﬂﬂad@ﬁﬁ?ﬂﬁ%ﬁbﬁdu%'xﬁ Yelﬁﬁﬁleﬂ%tlﬁfﬁbﬁlon of
npounds fr or. salt or

t her eof
eosgapi@ﬁ%m@&f)ﬁ’) ag&?tsp Fhmp&enﬁlosfarW%@se in the tyggrappt of cosinophil

rel 46 Bie®Abrsi Sg.l 6'3961959}91'1%1@ $aRRLRE @o@ﬂfoﬂhﬁfrgﬁ%@c%ﬁsorders of the airways
preferably npounds of the Exanpl es thereof

(e. geé‘ﬁ’@ g m9rba<? eesmsplis infilemgprof Bulpogery tissesBincldingN LN
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as wel as conmp ounds (|n ree or or SO
relqtest gijorgersioh ﬁhﬁﬁlways eenWM/ah@amcomrz@@Mff%’s gwdrome,

eosf %ﬁﬁ?gﬁ&%&ﬁ4§%§as1&7 1@&&&5%8&994:1 e Yol ﬁgﬁ;udm%troplcal

anti chidl i nergrc’ or ARt TIaCAr PRPE ag
eosw@lphiheu Ibagnchppilaion ey asperbillosis, do]yagueritis @qzxiqgm(lbclodmge:;hurg-Strauss

oS RS S 380 L bl A e i

occ@2drE83FArug@a08600840, WO 03/ 87094, WO 04/ 05285, WO
02/ 00652, WO 03/53966, EP 424021, US 5171744, US
3714357 and WD 03/ 33495. Such co-therapeutic
Agend ofiths tramtiver e ulyo &s&ﬁﬁlti&mheﬁedtmehﬂlﬁfenﬂﬁﬁﬁlﬁt'ciif Beallergic conditions
¢ dlﬁ&:fhl or i d acet am nop cl emasti.ne fumarate
0 tE¥ ﬂ‘é%’f:ﬂ’ép P%)rtglflf,o(iOﬁglC gg)lagpata]t%qlﬁgermatms, alopec1a areata,
erythiea eniiyifbsan) d&maﬁﬂﬁhéf?&ﬁﬁﬁﬂ&@hl’éﬁ)d&ﬁﬂﬁ 04l hf®rsensitivity angiitis,
Conbi nﬁltlons a %E§S of the invention and_ ste mg)(-\
urtiaia, by %ﬁd%»?rfso?%mcg S CRRhERAtaTS: Rmphispevepidrrmglysis bullosa
acq%ﬁa,%d@@,lnﬂﬂm&&w Ller n%@c&d&ldnrs%@mﬁﬁn Of reStlat Y accordance
i nations of agents of the '

rticularl asthma. Co
W“Fﬁ%ﬂ'ﬁi’q“&ﬁ“é‘%/ﬂ}' b&rﬂ’i“@%‘l‘%tﬁ@fgﬁf‘éphﬂacﬁﬁt i muscarinic
agents, PDE4 inhibitors, dopam ne receptor agonists
or LTB4 antagoni sts may be used, for exanpl e in the
Ageniscafttheinversionasanalee by usedden the teatmapt ofboybey digyalsesror conditions, in

parﬂaﬁiﬂﬁlseﬁmk R&LdiQ8 Hbin %gﬁq}xﬁahn%lattob&cérﬂﬁf(ﬁﬁm iy é@éa le ]greatment

anti-inflanmatory drugs are those ant agoni st
of ditsases kincheonditdanstod the, eye sech BCRAjINCBOR, Xera@RNBINCIOERs f¢ca, and

%éun%s?dlseases affecting the nose including allergic rhinitis, and inflammatory
disease in which autoimmune reactions are implicated or having an autoimmune component or
aetiology, including autoimmune haematological disorders (e.g. haemolytic anaemia, aplastic
anaemia, pure red cell anaemia and idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener granulamatosis, dermatomyositis, chronic
active hepatitis, myasthenia gravis, Steven-Johnson syndrome, idiopathic sprue, autoimmune
inflammatory bowel disease (e.g. ulcerative colitis and Crohn’s disease), endocrine
opthalmopathy, Grave’s disease, sarcoidosis, alveolitis, chronic hypersensitivity pneumonitis,
rnultiplé sclerosis, primary billiary cirrhosis, uveitis (anterior and posterior),

keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic



CCR-7, CCR-8, CCR9 and CCR10, CXCR1l, CXCR2, CXCR3,

CXCR4, CXCRS, particularly CCR-5 antagoni sts such as
w®eivenda1g? Pl ough ant agoni sts SC- 351125, SCH 55FCDEPEN4004603

SCH- D, Takeda antagoni sts sucfy as

N-[[4-[[[6, 7-di hydro-2-(4- nethylphenyl) SH-benzo-

clo ten- -yl carbo yl]
arﬂay n?wp]& PRREHIATFR Aol o READRGYiC YRdpRpRS 24 including
idi HEPhebt yh 8@ e [AMni AL Cohan @ekpkkdpabhydnt agoni st s
scrlbed in US 6166037 (particularly <clains 18 and
19), WO 0066558 (particularly claim@8) and WD 0066559

Ot}{eP arsﬁaseybﬁdnult@nawmch%a D@ RLUPRB aBintd BEch MRBtibPRclude septic

be adnji ni stered by an app roprla e route, e.qg.
ShOGk,ath‘ynatptsirartfés@an%t@arthlflhevrple:fﬁlrﬁtlm digeasaspiuch apgancer, athersclerosis,
alldﬁ?ﬂ?f&ﬁe@tlolﬁ)ﬁﬂﬁ%@g ﬁ‘!uks)élanta‘?foneﬁml @DC'SIE% r@s‘fﬁ{b@ﬂséhl{betgy e.g. diabetes

i'nhal ation, for exanple the tre

melifyfs| ceperlelityeryilediabsises) pred dnab@esamlhwgmﬁ Bedigmheal diseases,
t I
1scHeP]1t1 Qrsfé‘élét)%’ %1 %%F,l I%Efﬁ%ﬂ%lt}ﬁféls h. arg%lr?tb%rﬁ@gxan%ftt@lgf ?hgr;?e{] Bl oxygen- |
1ndp¢eéaptumﬁathyf, and gp]quj)@ phg[aq:t{:m@d byrelevetst atraocufappressure or secretion
of o&ﬁgmaégeou Hhxlﬂgr S{lg']a% ”@:ﬂ} %f inflammatory  bowel
resen nventi on al so provi des a
pharnaceutlcal conposi tion conpr|5|ng a conpound of

T AlPHicDetcl durb ot Betb e d P Gl hafgory sgutaps fo
examddﬁn&nﬂiﬂimmqemtwmldmaae,oﬁm ledbdeen adistraettin o agiatal eidel, e.g. a

t her ef or Idg osition my cgﬁ%a a WD 200 1096§9 1
MOBERF ER7B0% 355 BaRGIaHAR P4 SR 110 HGRHONSREIIRES AT example as
desaiticid-byrSzhdkaraalo ].anmmmﬁﬂbdisa(ﬂeﬂy) .0} PR 499357" sIReakiadtial)@m. Rev.

Resgls” Bio oo db L FP R Chrivril hl Jar bt QF o0 b e and

Cerafidhstee 61NN D 9R)ES1 KN Rk it. TTAIMEoIOBIAMI0E1-8r t . Thus oral
dosage fornms may include tablets and capsul es.

Formul ations for topical admnistration may take the

Thed %‘éﬂﬁs QF tiel i8R IBion afd AR Se n@8luBacBire bE Q%QQEHE@JH for treatment of a
ivery systems, e.g. patches. Conpositions for

dlsqaﬁmlapcb@ﬁeé :by phgsphabdpitositol 3drinsel Myre spasifically theiasass ef the

invERloHUkAhdeRNSh Hle hERANESE 2 B{%Hf&lh}?ﬁﬂ f3p Freat\mp of Jé?plratory diseases,
conposli tion conpri ses an aer osol ormul ati on

allerpiesf hearbptpidcathritisnestedasthrigiscphpireaticdisorders, psor1a31s, ulcerative colitis,

r u

Crolg%ﬂ‘i{ﬁ%&géf,]&%gc %&Q’Qlt%ur ag}?v {akggogeu s%@% ad U&Ee@%ﬁ{ég@%l%&%g, allograft
rejegtiomimtlewog- tsmsylemaSOk,rrbabetqsnsttdi@ «airemtﬁulctestasom HEmatment in

‘ t @ _.20% b 1. .and/ or ane or re surfactants
"‘CC‘ér@gﬁceaV%‘%Bfﬁé ve c‘?‘g m&‘} bg SPBPPRUF 8f°é’£‘tyng‘“‘%n d/ or one

or nore bulklng agents such as Iactose When t he

conposition conprises a dry powder fornulation, it
Theplg@ﬁt@ b@ﬁle}dnﬁ‘dﬁﬁbﬂiafbsalscf @@fuexﬁ&mﬂerapw@c @g@mcfuﬂﬁlseqﬁ combination with

AL TE NI W A TCR S AT —_—
subStafidek, rtxc%%{?rnr iAhd @6d:Re8s of WbsitiiRive 88 idfReh RAbEy fiheays diseases such

size distribution and a conpound t hat heI s to protect
as th @G&mﬁsmomdohmelﬂ giayes (o purBRC 28 BPERTIYPEL SIgherapautic getivity of such
dru Isatslﬁrrﬁeanm? Hed'ﬁ@iﬁﬁ ?Qﬁﬂ@§ HBéa%ﬁlng? 'H%Eén%@lSm@e Qﬁ@ﬁéldf §1ﬂ drugs An

or mul at 1 on, ef era}H% contains, for exanple
agenmfprb@mremfonfroam Janqed avithhiae otfies duasabistante is adired @é@lrmaceuucal
con{éﬂ)ﬁm%n ¢ ggrrﬁ%rp% o éﬁig&h{?&c %%taﬁhﬁd b@fogt? g@@.}l?ﬁ?%&usﬁ“\&ﬁh @E after the
otheredrup enbatagoe. f Acoatingly Thﬁelnvmentlmquﬂes n@bm@e@tlpn\pf amagent of the
mve%gl%ﬁ ?Erelnlggfo zgéf %&gl%e(arlm'tl{] 11 Mia n@lgln?n{t&r ro%cgodlfapor?, antihistamine
t om sabl & conposi PR or i n
|nhalable particul ate, e.g. mcronised form (B) an
i nhal abl e




medi cament conpri sing an agent of the invention in

i nhal able form (C) a pharmaceutical product
wewpndEdnhg such an agent of the invention in PeEPZDI/@4603

formin association with an jgqhal ati on devi ce; and

(D) an inhal ation device containing an agent of the

I nhal ab e for Dosages of nt s ,of
or bR OB RRTSSR T BPARI IR RYCTR FCBHEoF RGP R in the
sanvd d)ﬂdlfﬁérem}faﬁﬁaceuaézycdmpeﬂ’i]t(ibmg, for exanple, on the
particular condition to be treated, the effect desired
and the node of admi nistration. In general, suitable
Sudhainkivinflosagesy talgs ofchideactnoidd, $i paticalar Qlﬁl@o&)frticdsfé@oids such as

rder of 0.1 to 1 MPLES Especially .
budgh it BEISRGALIR dTBRORE LS REYRIRATS Gl aRidg o mometasone
furb£E MBHlsteroffd dMQIBA04NIOBIIS 1%@T W@@Mt@@%@%z@&w&@o

and
oy et e s e R e o M7, 72, 73,
90,9eRAr @Y ), NOLEI/ 05 4 SWO bS48 T @@@)b@?@éﬁb? \W@bb;@/o@im WO

shows nmass spectrometry data. The Exanples are in free
03/96%%%2 Bt oidatglucpgor g revpptRy ggonmtwch agtheseideggbal iy WO

00/60;%11 W@%/1Q>14BJ \%0‘090@2%2\% oé/o'é'tbsﬂ'\' \ﬁo%/f'ozh!bs% 04/005229;
LTB4 antagomsts such as those descrlbed in US 5451700 LTD4 antagomsts such as
montelukast and zafirlukast; PDE4 inhibitors such as cilomilast (Ariflo® GlaxoSmithKline),
Roflumilast (Byk Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-
Plough), Arofylline (Almirall Prodesfarma), PD189659 (Parke-Davis), AWD-12-281 (Asta
Medica), CDC-801 (Celgene), SelCID(TM) CC-10004 (Celgene), KW-4490 (Kyowa Hakko
Kogyo), WO 03/104204, WO 03/104205, WO 04/000814, WO 04/000839 and WO
04005258 (Merck), as well as those described in WO 98/18796 and WO 03/39544; A2a
agonists such as those described in EP 1052264, EP 1241176, EP 409595A2, WO 94/17090,
WO 96/02543, WO 96/02553, WO 98/28319, WO 99/24449, WO 99/24450, WO 99/24451,
WO 99/38877, WO 99/41267, WO 99/67263, WO 99/67264, WO 99/67265, WO 99/67266,
WO 00/23457, WO 00/77018, WO 00/78774, WO 01/23399, WO 01/27130, WO 01/27131,
WO 01/60835, WO 01/94368, WO 02/00676, WO 02/22630, WO 02/96462, and WO
03/086408; A2b antagonists such as those described in WO 02/42298; and beta-2
adrenoceptor agonists such as albuterol (salbutamol), metaproterenol, terbutaline, salmeterol,
fenoterol, procaterol, and especially, formoterol and pharmaceutically acceptable salts thereof,
and compounds (in free or salt or solvate form) of formula I of WO 00/75114, which
document is incorporated herein by reference, preferably compounds of the Examples thereof,

especially a compound of formula

CH

CH,
HO

Iz

oH
and pharmaceutically acceptable salts thereof, as well as compounds (in free or salt or solvate

form) of formula I of WO 04/16601.



6 CH336.2 NQ7 CCL H303.0 8CClL H292.1 NNH

WO 2004/ 096797 PCT/ EP2004/ 004603 30 Ex. R1 Y Ra Rb
wot®4/00d447 9 0 C A H 268 11 C CH3 10 ~~ C HGREPD04/004603

Hc ~11 CH343.2 NNHO 42 CH354 NO 13 0CH

319.2 11 CH3 CC) 014 QC+ H420.3 ANHONV _O
Suc\@%%oncﬁg%&atgry%rggsﬁ%gfu e arﬁ[i\éﬂoﬁ)necr) ic ’c\)lr g:rll_gmg)scalgigic %Egenct:sﬁ'n |[_>|ztrticul.e1r
ipratropium bromide, oxitropium bromide, tiotropium salts and CHF 4226 (Chiesi), but also
those described in WO 01/04118, WO 02/51841, WO 02/53564, WO 03/00840, WO
03/87094, WO 04/05285, WO 02/00652, WO 03/53966, EP 424021, US 5171744, US

3714357 and WO 03/33495.

Such co-therapeutic antihistamine drug substances include cetirizine hydrochloride,
acetaminophen, clemastine fumarate, promethazine, loratidine, desloratidine, diphenhydramine

and fexofenadine hydrochloride.

Combinations of agents of the invention and steroids, beta-2 agonists, PDE4 inhibitors or
LTD4 antagonists may be used, for example, in the treatment of COPD or, particularly,
asthma. Combinations of agents of the invention and anticholinergic or antimuscarinic agents,
PDE#4 inhibitors, dopamine receptor agonists or LTB4 antagonists may be used, for example, in

the treatment of asthma or, particularly, COPD.

Other useful combinations of agents of the invention with anti-inflammatory drugs are those
with antagonists of chemokine receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-5, CCR-6,
CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCRS,
particularly CCR-5 antagonists such as Schering-Plough antagonists SC-351125, SCH-55700
and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-SH-benzo-
cyclohepten-8-yljcarbonyl]amino]phenyl}-methyljtetrahydro-N,N-dimethyl-2H-pyran-4-
aminium chloride (TAK-770), and CCR-5 antagonists described in US 6166037 (particularly
claims 18 and 19), WO 0066558 (particularly claim 8) and WO 0066559 (particularly claim
9).

The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; by
inhalation, for example in the treatment of inflammatory or obstructive airways disease;
intranasally, for example in the treatment of allergic rhinitis; topically to the skin, for example
in the treatment of atopic dermatitis; or rectally, for example in the treatment of inflammatory

bowel disease.

The present invention also provides a pharmaceutical composition comprising a compound of
formula I in free form or in the form of a pharmaceutically acceptable salt, optionally together

with a pharmaceutically acceptable diluent or carrier therefor. The composition may contain a



o~ r Il CH3 017 ~CHHZ335.2 clI~NHO C I, O
H3C J" 18 0Ot C H H 192.1 NH CH3 WD 2004/ 096797
wWEODABRZ004/ 004603 31 Ex. R Y Ra Rbo M's  MHPCI/BP1004/004603
C-CH3 -CH3 262.2 CH3 0 CH3 g-CH3 -CH3 386.1 20 /
lc NH21 0 CHH363.2 NHCHa N O 2211 CHH328.1
co-, ('gi;e(?lﬁuf_f agent iuc% as aﬁﬁngr);n 3 lglcctfgr_)l% bmnc&g%\? 5t§rylor antlhlsta%n%ne drug as

hereinbefore described. Such compositions may be prepared using conventional diluents or
excipients and techniques known in the galenic art. Thus oral dosage forms may include
tablets and capsules. Formulations for topical administration may take the form of creams,
ointments, gels or transdermal delivery systems, e.g. patches. Compositions for inhalation may

comprise aerosol or other atomizable formulations or dry powder formulations.

When the composition comprises an aerosol formulation, it preferably contains, for example, a
hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these, and
may contain one or more co-solvents known in the art such as ethanol (up to 20% by weight),
and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or more
bulking agents such as lactose. When the composition comprises a dry powder formulation, it
preferably contains, for example, the compound of formula I having a particle diameter up to
10 microns, optionally together with a diluent or carrier, such as lactose, of the desired particle
size distribution and a compound that helps to protect against product performance
deterioration due to moisture. When the composition comprises a nebulised formulation, it
preferably contains, for example, the compound of formula I either dissolved, or suspended, in
a vehicle containing water, a co-solvent such as ethanol or propylene glycol and a stabiliser,

which may be a surfactant.

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or
other atomisable composition or in inhalable particulate, e.g. micronised form, (B) an inhalable
medicament comprising an agent of the invention in inhalable form; (C) a pharmaceutical
product comprising such an agent of the invention in inhalable form in association with an
inhalation device; and (D) an inhalation device containing an agent of the invention in
inhalable form.

Dosages of agents of the invention employed in practising the present invention will of course
vary depending, for example, on the particular condition to be treated, the effect desired and
the mode of administration. In general, suitable daily dosages for oral administration are of

the order of 0.1 to 10 mg/kg.

EXAMPLES

Especially preferred compounds of formula I include compounds formula XXI
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added after 1 hour and after stirring at -78 C for 90
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Exanpl e 3
3-{4-[4-Met hyl -2-(pyrazin-2-ylam no) -t hi azol -5-yl ]

WO poosfoghi7er 2- yl am nol - propan- | - ol PCT/EP2004/004603
[5-(2-Chloro-pyridin-4-yl)-4-pethyl-thiazol -2-yl]-pyra
zin-2-yl-amne (Exanple 2b, 0.077 g, 0.254 nmol) is
suspended in 3-amno-propanol (3 ) and heated to 150
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canbi ned organi c extrlact ijs dried (MgSO»4) and
sgoncentratgeto—aft tHe—t+tted—conmpounrg—whieh—+s 3151
purified by}filtratio ng recrystiallised flro ’
dICh|0r0I’LBf~3h% e |4 N, N-Dethyl -N |-{4-
[ 4- et hyl pglra2| n-2 | gmi no) -|t hi dgol -5-yl]-pyridi
2-iyl } - propane- 1, 3- dilam ne The tR®l conpqund i s
nelanaraod fol |l gw Ag- the gsadp raoute g Examlie 3 hy
L ™ 7

repl acing 3-am no propanol wth

NN- di et hyl propyl am ne. Exanple 5

[ 4- Met hyl - 5-(2- rmrpholln 4-yl - pyridin-4-yl
Prepa tart -yl -amine This conpound is
prepared fol I owing the same route as Exanple 3 by

repl acing 3-ami no-propanol w th norpholine. Exanple 6
2-{,§-§thyl -0xazol-2- yll-ethylammel

&32 S 082l h Qe obii ad bk blazol - 2-y11-

>
[

am ne st ’rre
A n[uScu(rQ c@hpuiging Byfeiadila-QHy(9)0- g} 4fhed tylol)f RD&ESICIA1910]g, pPrianmol),

hycﬁ? y'ben%/ott anll @ 45EX 40 2 Bglagb rlegtybarﬂlgg '}ngnl) Si D rnDNqs)r{ 6%M 150
ml)fmkt[roadeai L) foaéﬁlrmrrutear bomaihe- 28] ¢4.2 201644. mmﬂn)ﬂ ) isTddeled in one

[ t ed 140 C .f
P RBAM AP BB RSteB B | B Fod i FEper BPIRE & PR GEPaer (150 m)
and &tdhicted tveith ditlilbromadtiedne (2 E(QGOIHH) ERcbreai¢ Btﬁ/‘h@dré/\ltdnlibmed dried over

VERTNCE ENCIEN B D L TR R

by Mireindtdgr@he;rdﬂ@ﬁlca leRAAE twidSetRanbBbihOMcetake (1: RN tb Bive dhd @Med
by chromat ography on silica, eluting vvlth et hyl

Con%ﬁ%‘l“ te-nmet hanol (9:1) affords the titled conpound.
Eé@imioemzlcma%ow% Z[]Cd%m%iélgéid bBSRELYer:

| or o- pyri di n- 2 | -thiazol - 2y|]1 pyr
To g,sﬁrrgd galutiempirexalyl chloride (ZM in DCM (13.35 ml, 26.5 mmol) in dry DCM at -

78° [éls(a%ldgp liﬂ{}) 1&3451‘\/@6‘(245 W )3i544' I‘gﬁfoby | xetehisRaBlo 87 Yb hihdks, the

razol - -am ne and

read NORELYY A rdmecklwyh )asnhlﬁietl oy [2- 2Hiladroxy-bupilqarbareedhéthel]-carbamic
ac1<£§éﬁngllcets{e)2‘ ?Jfrér’p 1r)]3(§ %&%ﬁ] uPéﬂlyrtchqﬁoyrfl? O?ﬁgéggf;apgﬁ% (13 ml) is

addeddftethke halpmrxdmfteastarlng fak 6{3[" €xfor BR ariphites, Te ipxtion mixture is allowed
to We?rgné"{oor%gr?ngt?emgg'ytulzrgz9%4/re%9t10n01§ diluted with DCM (100 ml) and washed with
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Example 20
1-[5-(2,6-Dimethyl-pyridin-4-yl)-4-methyl-thiazol-2-yl]-3-[2-(5-ethyl-oxazol-2-yl)-ethyl]-urea
20a) 5-(2,6-Dimethyl-pyridin-4-yl)-4-methyl-thiazol-2-ylamine hydrobromide:

To a stirred solution of 1-(2,6-dimethyl-pyridin-4-yl)-propan-2-one (0.8 g, 4.9 mmol) in
dioxane (20 ml) cooled to 5-10° C is added dropwise bromine (0.25 ml, 4.9 mmol) in DCM (1
ml). After addition is complete, the reaction mixture is concentrated in vacuo and the crude is
dissolved in ethanol (20 ml). The solution is treated with thiourea (0.373 g, 0.4.9 mmol) and
the reaction mixture is heated at 60° C for 30 minutes. The mixture is filtered and the yellow
precipifate is washed with ethanol, diethy! ether and dried in vacuo to yield the titled

compound.
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To Q sfited Mlatior 63536 Dlimethyl-pyridin-4-yl)-4-methyl-thiazol-2-ylamine
hydrobromide (3.29 g, 11 mmol) in methanol (30 ml) is added sodium methoxide (2 ml of a
30% solution in methanol, 11 mmol). The resulting mixture is filtered through Celite™ filter
material and concentrated in vacuo to yield the titled compound.

20c) Imidazole-1-carboxylic acid [5-(2,6-dimethyl-pyridin-4-yl)-4-methyl-thiazol-2-yl]-amide:
The titled compound is prepared by an analogous procedure to imidazole-1-carboxylic acid (4-
methyl-5-pyridin-4-yl-thiazol-2-yl)-amide (example 18a) by replacing 4-methyl-S-pyridin-4-yl-
thiazol-2-ylamine with 5-(2,6-Dimethyl-pyridin-4-yl)-4-methyl-thiazol-2-ylamine.

20d) 1-[5-(2,6-Dimethyl-

ureca

The titled compound is prepared by an analogous procedure tol-methyl-3-(4-methyl-5-pyridin-
4-yl-thiazol-2-yl)-urea (example 18b) by replacing imidazole-1-carboxylic acid (4-methyl-S-
pyridin-4-yl-thiazol-2-yl)-amide (example 18a) with imidazole-1-carboxylic acid [5-(2,6-
dimethyl-pyridin-4-yl)-4-methyl-thiazol-2-yl]-amide and by replacing methylamine with 2-(5-
ethyl-oxazol-2-yl)-ethylamine. The preparation of 2-(5-ethyl-oxazol-2-yl)-ethylamine is

described previously.

Examples 21 to 23

These compounds namely, 1-(4-methyl-5-pyridin-4-yl-thiazol-2-yl)-3-(1-methyl-1H-pyrrol-2-
ylmethyl)-urea, 3-[3-(4-methyl-S-pyridin-4-yl-thiazol-2-yl)-ureido]-propionic acid tert-butyl
ester and 1-[2-(5-ethyl-oxazol-2-yl)-ethyl]-3-(4-methyl-5-pyridin-4-yl-thiazol-2-yl)-urea, are
prepared by the same procedure as example 18 replacing methylamine (part 18b) in this

example with the appropriate amine.

Example 24
N,N-Dimethyl-3-[3-(4-methyl-5-pyridin-4-yl-thiazol-2-y])-ureido]-propionamide

To a stirred suspension of imidazole-1-carboxylic acid (4-methyl-5-pyridin-4-yl-thiazol-2-yl)-
amide (example 18a) (0.15 g, 0.526 mmol) in dioxane (10 ml) is added 3-amino-N,N-
dimethyl-propionamide (0.046 g, 0.526 mmol) in one portion. The reaction mixture is heated
to reflux for 2 hours. The reaction mixture is allowed to cool to room temperature and the
solvent is removed in vacuo. Trituration with ether/ethyl acetate yields the titled compound as

a pale yellow solid.

Example 25
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A st%lfie?fi suspensmn O¥§~C%IOIO,2,4-I§€BI’1§8|.\I’I1C€:EEBOHC (1.0 g, 7.43 mmol) and 1-(4-methoxy
benzyl)-2-thiourea (1.46 g, 7.43 mmol) in methanol (10 ml) is treated with pyridine (0.6 ml).
The reaction mixture is stirred at room temperature for 2 hours and then the solvent is
removed in vacuo. The crude residue is triturated with ether to yield the titled compound as a
white solid.
b) (E)-3-Dimethylamino-1-[2-(4-methoxy-benzylamino)-4-methyl-thiazol-5-yl}-propenone:
A stirred suspension of 1-[2-(4-Methoxy-benzylamino)-4-methyl-thiazol-S-yl]-ethanone
(252)(1.0 g, 3.62 mmol) in DMF:DMA (10 ml) is heated to 100° C overnight. The reaction
mixture is concentrated in vacuo to yield a brown oil, which following trituration with ethyl
acetate affords the titled co;npound as an orange solid.
c) (4-Methoxy-benzyl)-[4-methyl-5-(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-yl]-amine:
To a stirred suspension of (E)-3-dimethylamino-1-[2-(4-methoxy-benzylamino)-4-methyl-
thiazol-5-yl]-propenone (25b) (0.585 g, 1.77 mmol) and morpholinoformamidine
hydrobromide (0.557 g, 2.65 mmol) in 2-methoxyethanol (10ml) is added sodium hydroxide
(0.142 g, 3.54 mmol). The reaction mixture is stirred and heated to 115° C for 12 hours. The
solvent is removed in vacuo and triturated with ethyl acetate to afford a pale orange solid.
Further purification by chromatography on silica eluting with ethyl acetate-hexane (1:1) yields
the titled compound.
d) 4-Methyl-5-(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-ylamine:
A solution comprising (4-methoxy-benzyl)-[4-methyl-5-(2-morpholin-4-yl-pyrimidin-4-yl)-
thiazol-2-yl]-amine (25¢) (0.45 g, 1.13 mmol) in trifluoroacetic acid: water (95:5) (10 ml) is
heated at 75° C for days. The solvent is removed in vacuo and the crude residue is dissolved in
ethyl acetate. The pH is adjusted to pH12 using 2N sodium hydroxide and the layers are
separated. The aqueous layer is extracted with ethyl acetate (2 x 30 ml). The organic portions
are combined and Washéd with brine (50 ml), dried over MgSQO4 and concentrated in vacuo to
yield the titled compound as a brown solid.
e) N-[4-Methyl-S-(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-yl}-acetamide:
Acetic anhydride (3 ml) is added to 4-methyl-5-(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-
ylamine (25d)(0.045 g, 0.162 mmol) and the reaction mixture is heated to 60° C for 1 hour.
The solvent is removed in vacuo and the crude residue is dissolved in ethyl acetate (50ml) and
water (50ml) The layers are separated and the organic layer is washed with sodium carbonate
solution, brine, dried over MgSQO4 and concentrated in vacuo to yield a brown oil. The crude
residue is purified by chromatography on silica eluting with ethyl acetate-hexane (3:2) to afford

the titled compound.
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a) Imidazole-1-carboxylic acid [4-methyl-5-(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-yl]-
amide:

The titled compound is prepared by an analogous procedure to imidazole-1-carboxylic acid (4-
methyl-S-pyri‘din—4-yl-thiazol-2-yl)—arnide (example 18a) by replacing 4-methyl-5-pyridin-4-yl-
thiazol-2-ylamine (see example 16 for reference) with 4-methyl-5-(2-morpholin-4-yl-pyrimidin-
4-yl)-thiazol-2-ylamine (25d).

b) 1-[2-(5-Ethyl-oxazol-2-yl)-ethyl]-3-[4-methyl-5-(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-
yl]-urea:

The titled compound is prepared by an analogous procedure tol-methyl-3-(4-methyl-S-pyridin-
4-yl-thiazol-2-yl)-urea (example 18b) by replacing imidazole-1-carboxylic acid (4-methyl-5-
pyridin-4-yl-thiazol-2-yl)-amide (example 18a) with imidazole-1-carboxylic acid [4-methyl-5-
(2-morpholin-4-yl-pyrimidin-4-yl)-thiazol-2-yl]-amide (26a) and by replacing methylamine
with 2-(S-ethyl-oxazol-2-yl)-ethylamine. The preparation of 2-(5-ethyl-oxazol-2-yl)-ethylamine
is described in example 20d steps 1-4.

Example 27

N-[5-(2-Cyclopropyl-pyrimidin-4-vl)-4-methyl-thiazol-2-yl]-acetamide

The titled compound is prepared by an analogous procedure to N-[4-Methyl-5-(2-morpholin-4-
yl-pyrimidin-4-yl)-thiazol-2-yl]-acetamide (25e) by replacing morpholinoformamidine
hydrobromide (part 25¢) with cyclopropanecarboxamidine hydrochloride.

Example 28

The titled compound is prepared by an analogous procedure to N-[4-Methyl-5-(2-morpholin-4-
yl-pyrimidin-4-yl)-thiazol-2-yl]-acetamide (25€) by replacing morpholinoformamidine
hydrobromide (part 25¢) with isobutyramidine hydrochloride.

Example 29

The titled compound is prepared by an analogous procedure to N-[4-Methyl-5-(2-morpholin-4-
yl-pyrimidin-4-yl)-thiazol-2-yl]-acetamide (25¢) by replacing morpholinoformamidine
hydrobromide (part 25¢) with acetamidine hydrochloride.
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yl-pyrimidin-4-yl)-thiazol-2-yl]-acetamide (25e) by replacing morpholinoformamidine
hydrobromide (part 25c) with nicotinamidine hydrochloride.

Especially preferred compounds of formula I also include compounds of formula XXI
where R, Y, R* and R® are as shown in Table 2 below, the methods of preparation being

described thereafter. The table also shows mass spectrometry data. The Examples are in free

form.
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5-{2--Chl gro py-FeH-A—4-v—4 |||:th H—thi-azet—2-ykamne 3623
13&8]) 1- Bijono- I-(2 chl or o- pyri di n- 4 yl)-pr Jpan-fﬁ-one '
Br qmi ne€4 , 26 mmol) g_é pw se to a
stilrred sorluti OBt 14(2- chI or%gpy\glq
yI)-propz/;\n- —One (Exanple 2 g, 29. 5 nol ) in
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titled conpound as a yellow solid. AB2)

5-(2-Chl oro-pyridin-4-yl)-4-nmethyl -thiazol -2-yl am ne:
wabioesear (1.8 g, 29.4 mmol ) is added to a stiPCEEP2004/004603

solution of 1-brono-I-(2-chl of0-pyridin-4-

yI) propan-2-one (7.3 g, 29.4 mmol) in ethanol (150

vafllra |o h. aiéed f\f eocfnr Q hnlu{z\ +|nnn
Eﬁl I ovved to &)ol to roomYerrperatwRe and stand lf‘or 18 Ms
R—rHhres-Rydrebrem-de—sqtt—ef—the—ti-t+ed—econpeupd M
1ﬁr60|p|tates durln%thlytlrre and |is renoyed b )
filltpdty éd|with dleth,yl\\ether
| nffer medi at €l t h
1-f% (6 met hﬂ\fﬂ mstCHyI sul fanyl - pyri rﬁ di n-4-yl)-thiazol
14244 yramme AL H 327.2

4, 6- Di met hyly pyri m di ne- 2- t hi o, pr‘c% 142 mol ) is
added sl oW yNo a sol gtion]of 5 or) *hydroxi de (6. !
g, {156 nmmol) in ethanol (120 m) and water (60 nl).
1Methyl 1odyece (9.8 nl| NS mml) i s added dropw se 413.1
ang the m ttﬁus.B}s stifrred room tenperature for 1
hogr. Th lvents ane re veldcl/n\\mguo and t he
regidue is partitioned betyween di ePhyl ether (200 ni)
an water (200 m). The ofnganic extract §s dried :
146u9SO4) a he sol vemt Ns|renmoved to give theH titled340.2
cofrpound. | WO |R004/ 096797 PCT/ EP20@4/ 004608 55 AC2)
N hylsyl fanyl - pY4C n?i Ha- 4-y1 ) - pr opani 2-
ong: n-Butyllit ium(JL6M|n hexa 67|m, 107

rwrrl \ |c ar*lr*lar*l r*lr f\l’\\l\l so t.g I or\l Y |r\n nF

||||| oSO

dllsopropyl am ne (15 m, 107 mmol) in dry THE (90 m)
under argon at -78C. After 15 ninutes at -78C to 50C
the mxture IS cool ed to -78C and a sol ution of

i) PACHR d WAL fanyl -pyrimdine (15 g, 97.4
mml) indry THE (45 m) is added dropw se. The
reaction is stirred for 2.5 hours at -78C then

Abhevigtignsugedngas FelloaseCRisdel (crobopyldiimidazole, DigM|iy dickloromethane,
DIP%S&di§911§B’ @Wiéﬁylaxgrﬁ% bﬁ/ﬁs llﬁﬁlleih?lfﬁlnl)ﬁmgg TﬁF%%ﬁ}gﬂrofuran HPLC

at ure over our quenchi’ng

is HAglt P\erécaman@t Iaquldqlleomstcmmbm DMERMA isd, Té&lmmhdlfm(nls@mde
t {
e B PO eSO SO0, LSt

Hy G620 6cidy "l)EA IEhlénfhrog@atenc aoid, ma€PBASs sepracldéegerbenioddacid.
(MS™), and the solvent is renoved to afford the
titled conpound. The material is a mxture of keto and

(a) eihothivzok ingrmeahisey ved by 1H nnr (CDC 3) AC3)

1- Brono-1 - (6-nethyl -2-met hyl sul fanyl -pyrimdin-4-yl)-p
ropan-2-one: Bromne (1.46 m, 28.5 mmol) is added to

Theafonamnglamﬁ&ﬂhra&&e lﬁmmtémx&@ulﬁm ution of 1- (6-
met hyl - 2- net hyl sul fanygxcgyrl m di n-4-yl ) - propan- 2- one
(7.0 g, 35 mmol ) in di 00 mM) over 30 mnutes.
The reaction is zﬂébl owed t o|jwapmr b, room tenperature
and the sol vent i Bn vacuo to yiel d the
titled compound whi 3\’1 [ sYused i mredi at el y'l'\ n the next
step. AC4) \l%
4- Met hyl - 5- (6- et hyl aret hyl sul fanyl - pyrim din-4-yl)-

t hi azol - 2-yl am ne: Tfﬁourea(Z?g 35 mmol ) is added
u

sce ol RLETHES b bhelmAhod o Db pRad RSP UIEp A gripatir.

et hanol (100 m) at- 60C. After 30
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m nutes the reaction is allowed to cool to room
tenperature. After standing for 18 hours the

whyanodieom de salt of the titled conpound is rECDERHOHY4603
filtration and washed with digthyl ether. The product

is dissolved in water and 2M sodi um hydr oxi de i s added
to pr%hgk_t_a_t_e he titled r\nnr‘nnll'\d_as th\ froe-base

| nter rré‘éfngteélaﬁD 5- Y R R M/s

(2- Melthane iyl 6-peth PTEPIRV NRE 1 N
hi aza| -2 \‘?IAam ne mCﬁBA (”7 ?&L%o (it 60 gﬂ%%o
mmol )| i s added iin po€tions tCla rapi dHy stirring

sol utji on/ &lqspenm on wf -SCH; -CH; 253.02
4'net||y| \\J |||thy! 2 i":”c‘ h"lnnlf’iﬂlyj' yllllldln 4 )'
t hi azjol - ZADyI am|ne (% 0g é?tg mol )C r}n ary

di chljor on#Ehane | (200Nn ) at -89@I Aft erHt he |addi28P6h (1%

m nut eﬁmbu o TSt oyEd to W, T oWy He
roomt enper.at ur The mixture I's lcautiously added to
sat urfat ed A§odi uth bi cMr bonat&(@Hisuti ontl(300 m 24012
shakelm,and the organic €extract 1S separated and
dried (MgSO4). This first extract contains a 1:1
Intennedlaneé\-/’of sul foxi de and sul fone. The aqueous phase
) mto extract the
ow sol i 2004/ 096797
Thlﬂ@'ﬁk@l@ﬂﬂ%/d&@zﬁﬁe&m E&mplafebiedi ate AE
- Met hyl - 5- (2- net hyl sul fanyl - pyri m di n-4-yl)-thiazol -2
-yI amne This material is prepared by the procedure
Inteatitdiateed® f or i nternmedi ate AC, replacing 4, 6-
dj th I-. r| I hi gl |1n the first step (AC1)
x ) [1G 11 1) 122Q ~-yig
CHEBYr i ni di ne.
ABﬂ)ntEBflﬁiﬁﬁi at E—cl‘ﬂﬁr&pﬁi’dm 4-yl)-propan-2-one:

th met h hi.azol amne ...
Bmﬂprf) T3t 2 Himeh e frokrigieta et “Wakep pai { EoRSpmidin-4-
@'E?&@Qﬁﬂle (Bkdropé BQ, St e, 1. Qhﬁﬁ@lb ) dieﬁeﬁfel(bﬂﬁrml)rbver 45 minutes at 5-
vetica Chimca Acta, Vol.

1090 A ey SUPHONS: & Kot FTORREED 3 10 polhisss reBfovRd Bty p afford the

mleé}cgmp%&gad §99110&F9%)1d
romo-1|-(2;6-d t hyl - gy mq n-4-yl)-propan- 2- one:
Aszh, K( Z,Tﬁbl@qu) Fyridig- %ylbﬂ,—ar;eé 11thigagl-2-ylamine:

ThiGura glé I 5l %ol?}ér 'dlecgi:onﬁstfrPédl BWtid dfNebrédmet BR-chloro-pyridin-4-

pr ot used
yh)- nropamﬁrmrﬂew 8-zr?! I‘rynmszf)) mmymcédﬁoaww g i -heatpr e §0°C for 3
houiso(gl%g agovgﬁf" (c‘gn‘g’?go lfo[) eratyre and stand for 18 h. The hydrobromlde salt of
et hy any -pyri mdine

the Etléiccﬁnmmmymplpyw chagrmg hig tigie)and igneentoyed E)h iflgzet;mn;anglw@shed with
di t? ? This material is prepared by reaction of
1€ Ylbe r&eﬁb | - (2, 6-di nethyl -pyrimdin-4-yl)-propan-2- one

with thiourea follow ng the procedure described for

i nt ate ACA. Internedi ate AG 5-
Inte(’?ei?‘é uhl - pyri ni di n-4-vl)
4- M%%SW@EWI-M@&&Q&;MMM&M@MM epar ed

di ff rent ods: . Method a: The titled

AC?:%n%%ﬁ?fH‘eF@ 6?%%55219@%&83“%6‘“2&/55’%90% procedure to
4 6%1Mtﬂwbw&rcﬁné2tm1r (Rb@| 142 Amol) is added slowly to a solution of sodium
hyd?rl %Eé fgln gdll‘%’rgﬁ]@ 155%&%{1%[3!‘]&@{% eJndavga?tgra(lgO rr?l ( K/Petl)lyl i0dide (9.8 ml,

156 mmol) is added dropwise and the mixture is stirred at room temperature for 1 hour. The

solvents are removed in vacuo and the residue is partitioned between diethyl ether (200 ml) and
water (200 ml). The organic extract is dried (MgSO4) and the solvent is removed to give the

titled compound.



hydr obrom de (part 25c) with tert-butyl carbam de
hydr ochl ori de. Method b: AGL)

WQ@2a0e09678ut y| - 4- met hyl - pyri m di ne: Fol | owi ng aP@I/BPW00004603
described in Helvetica Chimcg Acta, Vol.64, No.1, pp
113-152, 1981. (Authors: K Burdeska, H Fuhrer, G

AR S e P AT TR e e '

n- Bh@l]itbmho( 186 B iintHeRghes,08 7, (107 thmcbl&)é istaddbditiyd peaseaand stered solution of

g AeR e (16, g S mbtad spetylacet el G,

mmﬁ&@@t -78PCab SHPCrehd MekthRris edblalidi -78anahd & sBRHbSE oflt,620R6thyl-2-
vent the resjdue Is

is removed in va nd
met Mfa@a BRSNS & g(HoHmmgl) ) el 10 (45170 i addeg) dgppyrite- The
rea&i@n Mt&re@ foy 2 3dtbutd 4N78C Givh il cas We@ﬁ}l@&t&%ﬁ@ 10.4 ml, 97.4
JA | or onet hane (3 x 300 rﬂ? After dryi ng (MgSO4
mmp}és addled drppyise.  hrgorsionds Ylaredit évaﬁmotaaepmasmaﬁam over 1 hour
foll 6\ bylg \ge%cﬁlﬁ%tvm%%%ﬂrﬁt@c‘f bdiBodll Bnfliohlum %l@ﬂ@@s&ut@&? IOWR The
2004/°096797 PCT/ EP2004/ 004603 57 This materr al
mixfpre foageriiagnd o rempye pottll the HF whan-paytitiened; h@@ween water (200 ml)

andTREAABLO G}, NP PERLAE BheracP Riskh ] Bied MO drdl e &ienc s
rempged: toraffopdithe! titlsy ICDm'PdfurnL AThe patgrisigan nfixtuonef kdBp end peol forms as
obs%@ec?@yﬁﬂln&géc—fD% in chloroform (20 nl) is added

our

OpW se oV s to a stirred solution of

AC3)- (lzBltoemd 1m@m)dth)1b32rmﬂh)dsld£a¢y}yp})r}rmdopﬁml Zropen-L-46n& g,

20. 7 I oxane
Brofie{1#kam (ZJ%I TR0 fsAdd (%3’9? ot aé’l%lﬁg'? g%‘ﬁ v%cﬂ?&j Sal(}o%ﬁ?lglaon of 1-(é-
methyl- Aimeﬂﬂlshkﬁan}g—lpyﬁmtdmeﬂyﬂ)t-ﬂ:replarGEmne (nd gass amol) in dioxane (100 ml)

vt By i e MCter (g o Foret PR RRRE 1 he gelyent i

rembBved€i vacuo to yield the titled compound which is used 1mmed1ately in the next step.

R e A e U S I s

Thiddie O B8, 1286 olUs a&%d@ﬁ'sﬁrrb@ saldestopnNgrshb-nL( Efiﬂethyl 2—
cont%nued for 1 hour at 70C. After

|
methdsdengl Rirnidinet -1 gree-2-eng (4G R ﬁléerhgggla{'i é](gf“él) AEHEOC. After 30

minhieb H%q'eé‘&ﬂﬁ%»'ﬂ%v@% tb B8l tHYSHR t@cfn(i’f)'@rgt%res aAfeer s'tefndlng for 18 hours the
required, the product is dissolved 1M aqueo

hydrppaemsidsisale PEthﬁéiﬂ@d sprapOYrigds sm%teri@m i @atmrwghwaahed pithgliethyl
ethePY TRAGL Jdufis Qfsscﬁ%' 1H Wa@éf%ﬁg)ﬁ'l\ﬁj gocﬁgllnur{y'dp& 8&is added to precipitate the
precipitate the titled conpound as the free base. (%c)
titlefl gpwipgwndeasithe fre¢ haser medl ates The fol |l ow ng
i m dazol e-urea internediates of formula (B) H3C N H
Rol N\ /I- NS/CN/ B RYONYre show in Table
IntermdsbidtevyD t he net hod of preparation being described

s-NGEghRakl {851 6-0% thyl-pyrimidin-4-y])-4-methyl-thiazol-2-
m-CPBA (57-86% purity, 6.0 g, 20-30 mmol) is added in portions to a rapidly stirring

solution/suspension of 4-methyl-5-(6-methyl-2-methylsulfanyl-pyrimidin-4-yl)-thiazol-2-
ylamine (6.0 g, 23.8 mmol) in dry dichloromethane (200 ml) at 0°C. After the addition (15
minutes) the reaction is allowed to warm slowly to room temperature. The mixture is
cautiously added to saturated sodium bicarbonate solution (300 ml), shaken, and the organic
extract is separated and dried (MgSQO4). This first extract contains a 1:1 mixture of sulfoxide
and sulfone. The aqueous phase is then partitioned with chloroform to extract the titled

compoﬁnd as yellow solid.



TABLE 4 Internediate Y Ra Rb Starting Method nmateria
BAC-CH3 -CHs A ABa BB CUO HABBb BCN-SCH3 -CH3
WD B09678D N - SOCH3 -CH3 AD Bb BE N - SCH3 H ABECBBP20BF004603

N-CH3 -CH3 AF Ba BG N -C(CH3)3 H AG Ba WO

2004/ 096797 PCT/ EP2004/ 004603 58 Method (Ba) A

suspensji on of the am not hiazole (13.4 nmol) and
h“%?ﬁ.a@é?%onyld||n1dazole (2.4 g, 14.7 nmol, 1.1

4-MVRAWILS b SRR sl n GHAEER d(n/b yir jm& haahad at 40C -
reflux under argon until no

rtin mat eri a mai n
Thig B‘@teﬁiiahléﬁ’é@af“dl@q%ﬁf%cfd‘% OHEL‘F‘é A BB RIAREH S
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[tration. This solid consists of the |n1dazore ur ea

|nterned|ate (B) together with variable anounts of the

hnéag&ag§ggndlng i socyanate and imdazole. This solid is
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In the spbsequent steps sjince the imdazol e-urea
Nialets . Jdomothphihinzpht-glamiel at e are equa||y
AF UI£Q%| nﬁahgygﬁﬁ5§9&s to ureas. The follow ng
I'nt’ér’nedi at e repared by this nethod:
This miatkaiabis @;@ac@vﬂgbwiqgahgmo@pcpg descrided in Helvetica Chimica Acta, Vol.64,

No? th%/ Ile y1r98q| r(‘éuth%l's) KABLFE&EX Iz tdl*‘U[hge:Zr(og;: Kakhd an%lnA.%.eSlegnst

arbox
AFZ)erI Bi‘mﬂcytl (pyslcdlmedxyhpmryid)n,4~yﬁﬂirhgam24ohazo| 2-yl]-amd

Thlt El(ﬁ%erl)& ﬁ@?ﬁ?ezcg fnﬁ% g%rtrl Xe¥}r)31 pXI’l ’ﬁ‘l {scﬂltowméth'a 22steiﬂ qrotocol used
to pﬂ;ﬁi@e (JBFc)mo%hﬁﬁhﬂ&?hithﬂsu;ﬁdylybwtm;tbp-érylﬁ%@[gﬂﬂ:ﬂ one (AC3) from
.egul ents IS adqade 0O a
‘P?ngzéﬁgﬁéﬁgmgﬂpYBF“Pﬁgﬁgﬁﬁnothiazole (free base or
Ap?ydg?pgmggﬁﬁvg gﬁ?§§15$1nnma%yamaueazbomm?dgggldazole
Thig mpgsgjaliis opepast BEtignatd-SamEt 15 §9‘IW?tH1yereY6Lé1§ gyl Propan-2-

one Wieh FEQGLL RIMlowdnd i@ bRstedire dedchibxd foRGhaErndd@an Ada i | no
starting material remains (18 hours) as determ ned by

HPLC and NMR When cool the solid precipitate is
hn& gmggq“by filtration and washed with diethyl ether.
'S SO|Id conS|sts of t he |n1dazole urea internedi ate
: gyer L EtaEL-i@l1agg NIgg t he

Th&?&éﬁé&%ﬁg&gu{) g%%%ﬁeré\{’c%étﬁ%diam' e. This solid is

use uent steps since the imdazol e-urea
Meihwdex: redi at e and i socyanate internediate are equally

Th Stliltitletdacpblmgu ?d B p%&garrécp bpad Qraali'{@%§ ﬁro-EQ&lrte Qb NOW PRthyl-5-(2- morphoim 4-

es ar
yl-pyrinddinet-¢@)-ihigzni- Iﬁqok]yd,cletarrad;q @5¢)Fy(r2placing morphohnoformamldme

T R
eﬁmﬁ .met hyl - 2- nethylsulfanyl pyrim di n-4- yI) t hi azol - 2
|n1da ol e-1-carboxylic acid
AGﬂé %?ﬂggPﬂ%% %PﬁﬁﬁVF“ Dftet hyl - pyri ni di n- 4-yl) - 4- net hy
Followihé 838todsl YikdcriBed the HeBR)ca @ithica Acta, Vol.64, No.1, pp 113-152, 1981.
(Authors: K. Burdeska, H. Fuhrer, G. Kabas and A.E. Siegrist), sodium methoxide (30% wt in

methanol, 28 ml, 146 mmol) is added dropwise over 2 hours to a stirred solution of tert-

butylcarbamide hydrochloride (10 g, 73 mmol) and acetylacetaldehyde dimethyl acetal (10.75
ml, 80 mmol) in methanol at 60°C. After stirring for an additional 6 hours at 50°C the
solvent is removed in vacuo and the residue is diluted with water (500 ml). The solution is
brought to pH 7.0 by addition of 6M HCl and extracted with dichloromethane (3 x 300 ml).
After dfying (MgSO4) the solvent is removed to give the product as an oil.

AG2) 1-(2-tert-Butyl-pyrimidin-4-yl)-propan-2-one:



i m dazol e-1-carboxylic acid
[ 5- (2- et hanesul finyl -pyrimdin-4-yl)-4-nmethyl-thiazol
WO 2e08i03679mi de  (BE). (c) Ami ne internedi ates MIEP{004/004603
the am ne internediates (C) tygat are used to prepare
the final conpounds of Exan'pl es in Table 2 are
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lowing: N CC CD
solusiog OéﬂéZé@rtﬂbnmvame%ﬁwé) BBl %wne 1“1\@@52@7 mmol) in dioxane (300
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1-Biyemz {4 th—but'yl wrml»duruf‘re' capan-Song (178, Bt amal)ds @isrqdin@thanol (40

ml) %§/ Z(é‘%tx 3'Benz oe% r(% azo|g én&% Qd%g a%a s%rrﬁgaé&ntlnued for 1 hour at 70°C.

Aftdrrcbelnrigydoanbmeer(l@’eratunt theBﬂlxmrmﬁilt)erqdrto[afﬁvrc( disQitleddcpmipsund as the
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titlegcompgy ané eg?sex 150 ml) The organic |layers are
conmbi ned, dried over MgSH, filtered and concentrated
i.n.vacuo tqg yield a crude white solid. The product is
(b) é@?g\gﬂﬂéé‘%}ﬂéﬁﬁgg‘%ﬁ%graphy on silica eluting with
et hanol -ethyl acetate (1:10) to give the titled

conpound. Step ut y| car bam oyl ) -ethyl]
The. feliowiagiidazs] ﬁ“bf’@rfﬁwm%é?té? of formala (B
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are shown in Table 4 below, the method of preparation being described hereinafter.

TABLE 4
Intermediate Y R» Rb Starting Method
material
BA C -CH; -CH3 AA Ba
BB C Cl H AB Bb
BC N -SCH3 -CH3 AC Bb
BD N -SOCH; -CH3 AD Bb
BE N -SCH3 H AE Bb
BE N -CH; -CH; AF Ba
BG N C(CH:); | H AG Ba




To a stirred solution of oxalyl chloride (2 Min DCM
(13.35 M, 26.5 mol) in dry DCM at - 78C is added
waelec@podee’ DVSO (2.5 m, 35.4 mmol ). After stirPCTgP1004/004603
15 minutes, the reaction mxfure is treated with a
solution of [2- (2-hydroxy-butyl carbanoyl) -ethyl]
-carbamc acid benzyl ester (step 1) (6.5 g, 22.1
ﬂkﬂﬁﬁ}ﬁﬁh dry DCM (40 m). Triethylamne (13 m) is WO
A 5&9%4 QP& aIBSE/dEEzZ@QAéQDﬁﬁQ& afP1,3dd880R1dighidAzd10W.4 g, 14.7

and after Stlfflg? for 90 m nutes,

t he
mmpb dek ¢qmva|¥ﬁnf<&) i EH6hAT§ axk)eléi hegteyd M%ﬁ-deﬂ%ﬁvder argon until no
starhﬁ {'jayfe?namsl'tgo rrrﬁﬂ&t(aé 93“5 héurg)' dsHeRem¥Met iy PEH.E QQ(QNK‘IR When
: saturafed sodi um

coobt@ap%mwmtg@hmerrme«% Qméltmnpn wseplid pgois 9f thpimidazole-urea
i Jwith
ntek’;éé%%te é)ztlggetmr ng}}]gﬁéa%?]%ﬁ%@aﬁfgf !3?]5}6%3 afé&h@%o@@%te and
imiddzelet Thissdlid tryped imdtha sulsequeint stepinag. thfS{ngpa@je urea intermediate and
iso%al%a & m%t Hi)édlag) aré g(étg&lg%l.l)tab% O;]L']r c‘.ﬁ?c{rp Fd"ﬁnr%rsaghgpg??éél

trlphenylphosphene (19. 6 g, 58. 9 nnDI) in DCM (250

Theggprl?\l?(ﬁ’aﬁg%g%ergercfbag% atr}g R%e %ﬁ%%'yghlfs et qffn;'rg{d)az lefl cafthoxyhc acid [5-(2,6-
dxmﬂth)yl plfredm -yl ‘@a{eﬁ@l-\bhlhiblwf}ﬂ}eirhiﬁle 131,98 dn(ldﬁok htarb&iﬁhc&'aad -(2-

foI ut|o . ' . L
et Dy B R B - Barka P DR AP Bk iy bl acid [5-
(2,8ihREhy(-p 18RI 1 -4(yD)-Bhethyl-Ziaol-2Ailodnride (BIPCM (50 n) .
The reaction mxture is stirred overnight and then
filtered through CeliteTMfilter material, washed
Methadopgh Wi th DCM (500 m) and the sol vent reaned |n

vacuo to yield the titled ound as a b SO
Trigthdpmine op spdiumhydride (b oms ?»ylln? CEIPAI PR écﬁc? ,ugﬁg suspension

of tfx@&gﬁlibﬁnﬁz%l@(%@e gase%rm}&or&ﬁld@gﬂﬁ dg.59 nnSIPhAY !:&Boﬁ)}fldumldazole (1
[2-(5-ethyl -oxazol -2-yl)-ethyl]- carbam c_acid benz

-2 e@méaler(tg)tle gre§HeGl 640 m#)cﬂoptailrnnm{%ﬁmps CLBM o a‘ﬁdf’%blhw if
necgsgﬁd Tﬁ@ r&%&%ﬁﬂ he&tl,ggt Fihx 'uﬁd&daqgﬁl ﬁ’rﬁﬁ %E) s@i?tlhg‘ﬁlragenal remains (18

ere e mxture is stirred mbi ent
how@mpéetatrmmed by BIPLL dnelUNMIR. THer a@cdltbﬁs,sohdaarﬁtcemww rppoved by

fil tria{sléxli (ajl?# tv?%gﬁ&ﬁ%%&]%h&ﬁtﬂéaﬁls solif X@r%ﬁ&aéfgge mT Bnglé? StedYermediate

or onet hane tered renove
mgdt}sswhthezdmsldé gtoamd of He csotsmnﬂlngssqcmwe@d inTighazole. This solid

s di ssol ved e
s ua%daa oot Ry st s TR R0F ahdeaBhfedtid Jpd Korrongie
integxtdiaetaré squabtpariabkcs gﬂédues@rs(dvgﬁ@éb) filtered and the
solvent is renmoved. Crystallisation from ethyl
acetate / dichl oronethane affords the titled conmpound.

Thd ﬂdll@ﬁrﬁﬁdh@irﬁedﬁes?aré :ﬁr@”al‘adlby[tﬂushéﬂxocbmdiaaﬂeh difbdx)yhc acid [5-(2-

o BB
@Mﬂﬁgﬁbln‘iﬁthﬂﬁlli{aﬁylch)@hmlaﬁl Wﬁlaio‘iﬁlﬂl}jﬁﬂld& @B@), i Rlawdle-Arcarboxylic

t
ac1d3{5061-r§?ﬁhgzpqsp]§n(15€ mgt -pyryrgx % eélet}{yﬁg}xla%&&é&] -3fpige (BD), and
1m13;§%le”i Qng)}@yHcSAcﬂqgt e6h @b ankflifinpt- gfyﬁﬁncﬂlﬁ - 4DQ14 $nethflitBihzol-2-yl]-amide

cool i ng, the sol vent is renoved in vacuo and et hano
(BE).s added to dlssolve the product. The solution is
separated from any undi ssolved solid and the sol vent
is renoved to leave the titled conpound as a yel |l ow
c) dirhine irermpedintes] 2- (3 -Ethyl -[ 1,2, 4]
oxadi azol - 5-yl)-ethyl]-carbam c acid tert-butyl ester:
N- Hydr oxy- propi onam dine (0.10 g, 1.15 mmol) in DW (2
Many pf ite sadoethtdrmediates ( €) ddt are used to prepare the final compounds of Examples

in Table 2 are commercially available or are prepared by standard methods. The preparation




suspensi on of sodium hydride (0.05 g of a 60%

di spersion in oil, 1.26 mol) in DMV (20 M) in the
w@em@gence? of nol ecul ar sieves (0.1 g). The reakCT/BP2004/004603

flask is then inmersed in a gre-heated oil bath at

500C and stirring continued for 5 mn.

3-tert-But oxycar bonyl am no on ‘s o
o S BRSO e AR L ) By e bk
Thosl ailesthmwmh@al@l‘qﬁ if@riitdiatesofdddrdadUer 5 ni nutes.

After 3 hours at 50C , the mxture is cooled to OC and

water (3 m) is addel2NThe m xture |‘rsﬁ all onwed to warm

to roomtenperature the Itered tHhrough CeliteTM

filter material, washing w tifeethyl acetate, and the

solvent is renoved. Purification by chromatography,

I SheMsth fb@péan@g ethyl acetate (3:1) affords the
Whe‘t%iﬁ‘{téﬂ conpound. Step 3) 2-(3-Ethyl-[1,2, 4]

OX -5-yl) - et hyNam e TFA (07 i's added N a
stirr d #ol ution X \(g\ /k \( =R

[2-(3 pyl-[1, 2, éo{fam azol - yI&:e/t hyl ] - carbam:cN
acid tertRoutyl ester (0.093 g, 0.39 mmol) in DCM(l
m). After 1 hour th&: solvents argdenoved to affﬁ
the ti ed compound.“¥nternedi ates CCl, CC2, CC3 These
and GRRQHAFS in TR Sbew(. 1 -ethyl - 1H-imi dazol - 4-yl )
-ethylam ne (CCl), 2-(1-propyl-IH
i m dazol -4-yl)-ethylam ne (CC2) and
2-(1-isopropyl -1 Himdazol TABYE)- et hyl am ne (CC3) are
prepared by _alkylation of
7, 8- di hydr of 6H-Inpteimerdiat] 1, S cHfyr | mi di n-B8-one with the
appropri at e al Kylchrom dé fghl ojed byHagHs ol ysj s as
described i R Jatgn and . 88 Cphen,-CFeCHahedron,
(1996), 52, [5363-5¢70. Intleraedi at e COHCH2- Et hiyl -
Htetrazol - 5-yT) - echyl am e 8cep| 1) -CHCH,CHs
(2- Et hyl - 2H{tetraroB-5-yl ) -e€Chyl] -c@disdic acj d
tert-butyl ester:. @ sol utijonCbf -CH,CH3
[2-(1Htetrazol-5-yl)-ethyl]-carbam c acid tert-butyl
ester (prepared by the protocols outlined in N A
Del aney, G C. Rovnyak and M Loots, European Patent
i€ation EP 449523) (1.0 g, 4.69 mmol) in dry THE
Inte?'%g&ﬁ{ é‘?s treat ed vvlth a 60% di slper5| on of sodi um
gE LTe VIONSIEN ol ) and stirred

a0 . ‘ &1 bdatlyekteadi d
Ste]iﬁ) ig@iﬁ%mi&g%m&ﬁwa%f ggd%garglﬁlgw@ o ?wa’ adi de |
A nﬂkodrmcenpmlrk@éﬂ?eda -Ala-QBf (P (e 1183 mmR u]izrs)c r(u (gplguf%é mmol),

1h t W6l a m(SllnDCM150
hyréﬂ%iy 8?@%%20 C@ %Hgé A esn%l & f ﬁ@i JH@ fghnr%@ ® ) (

puri'f fI sh sili ded i
ml)Ghsareit agrafby3( siutésorl 3rn21d1%rbaﬁéple(l4l¥ym Topaob)is peded in one

por?fgﬁl%%g étﬁ&&gﬁé%_ﬁ!p?%{]%g@ qli‘g)% The tea t1 mlxture 1s diluted with water (150

Z0l \E/i" -carbamc acid d
mf Bidtextrhéted vithsdighloroletitanel 2 X rléf) rréh he organic layers are combined, drie

Ylea it L8t | e product is
ovq[ré\(lés_%flypreggflglcgncregtizr%tteggt yac)to ;%lg{ &‘Qge;)@mt&sd?&l' Bhe product

secon

pu.[Zﬁ lﬂ&ﬁlat%?‘fslpﬁ? lbaZica Bluythg withleyHaant-etbyl acetate (1:10) to give the titled
-Et hyl - 2H-tetrazol - S—yl )-ethyl]-carbamc acid

commqndbutyl ester (0.33 g, 1.36 mol) is dissolved in

Ste? 25 W:ZQQQ% bapra x(bammy% -eEHytl daflﬁahedad\ﬁbeﬁzyl ester:

f1uoroacetic a t CM at -
o 5T M54 g gl a bt
78% oardQeJ erop%&e'm%s@mn @ sasminidd). AFfeAssming.for 15 minutes, the
reaction mixture is treated with a solution of [2-(2-hydroxy- -butylcarbamoyl)-ethyl]-carbamic

acid benzyl ester (step 1) (6.5 g, 22.1 mol) in dry DCM (40 ml). Triethylamine (13 ml) is



WD 2004/ 096797 PCT/ EP2004/ 004603 62 (d) Thiourea

internmedi ates The follow ng thiourea internedi ates of
wo ooomde9 D) H2ZN H N S Het where Het is onePOI/EP1v4/004603

followng: N N ~NI \ NANAFNSNNONJINCH3 S

--( Br\-4 ~~-0H4_~ OH OHp O DA DB DC DD DE DF

are prepared as descri be reipafter. Lnternedi ate DA
addpy izt Ihoairapd sheb B8 SR8 T B, U reAgn mixre s allowed
to WHBEHir8bmit8mf@a6iré.DERe RAEYONAY 8llyted RIAMPER! H@D ml) and washed with

I nt er nedi ates DB an D%Na

ly, . . '
HCl\' @MQQWDWFI}I@QeH_sg_in) igatrggrgtt/ﬁ @éut(@g)zogﬁa), (vga_tgr(a% p':[l) and brine
(208 i), Ahhel il @ Glonds dlidd ovePMUSORiIrdRnd EfiReE AR Mo to yield

by a simlar process to pyrazin-2-yl-thiourea (DA) b

the tiled epmpryndaspopErselifine in Exanple la with the ) by
PIORLE®RLEL QBYeiyl )€ acil L,ate DD

S g P el e B D D)

To 2stirted Pypension-of pplymer sennedisH stiphesylphoipbene (19.6 g, 58.9 mmol) in DCM

VT - 3-vl i [ J:
o ERS gt PO SR Emdl 9 Mo ppegasue for 10
min@tedsythe ggxure i Sredted withitrigthylaming € 6st int,rldd.§ mmphHolqwed by a

o P R SPSEARD e A0 SR 05205
mmbl)liti XM (§@ mi)e ritheeresiiontrritctueelis soorp owrdighhamhthies filtered through
Celi\é\ej’a”s‘r%&tgr },nma%err]iaﬁevxtrargﬁgcp tlhrguoghl V%%BCIRX (%Oergﬂ%lrld %}tlehs%'i\ien§ }e?rpoved in vacﬁo
to yiekd (hk, t3leDiconpoldnBadi bydrmsolidoi ndol - 2-yl ) - pyrazol - 1-yl ]
S5 R L PR SO Pyl de (6%
Ami(i%!ngiéﬂ ﬂﬂm?ge (g:i#ﬁ;gl-, 5 ﬂl}lﬁlaﬂ(rﬂsl added tog a'2 ié@l%ﬂid&d@ﬂ [@-(-eBnydiomm]-2-yl)-ethyl]-
carlighip asid b St Bieb 2b lhohiad) in((efﬁ?tbﬁﬂ%kﬂ P 1 Cifttse g gn carbon

(126§ TPk d¥ded hide? AR} adnfospRIGEATROMLEDRR is §t8:8¢d 4tQYignt temperature
stirred for 18 hours. The reaction i uenched wi

= h o
for gdronys- Tlle ﬁa}qustéq ﬁay}ovgé by '{t@\ti(og agd thy §ltrgge is GYAPQTapY Lihg gesidue is

dilPEOR#h QicRRASBethSndVRHBRE (Yidihoweain8lssdlRPsoli@@ndkhe solvent is removed.
foll owed by brine (1 x WO 2004/ 096797

Thepesideps dgagloakigd3CMeand treated with 1M aqueous sodium hydroxide solution (5
ml). The organic extract is separated, dried (MgSOsa), filtered and the solvent is removed.

Crystallisation from ethyl acetate / dichloromethane affords the titled compound.

Intermediate CB

2-(3-Ethyl-[1,2.4]oxadiazol-5-yl)-ethylamine

Step 1) N-Hydroxy-propionamidine:

Ethanol (100 ml) followed by hydroxylamine hydrochloride (5.0 g, 72 mmol) is added to a
solution of K2COj3 (9.93 g, 72 mmol) in water (25 ml). Propionitrile (5.13 ml, 72 mmol) is
then added and the mixture is heated at reflux for 18 hours. After cooling, the solvent is
removed in vacuo and ethanol is added to dissolve the product. The solution is separated from
any undissolved solid and the solvent is removed to leave the titled compound as a yellow oil.
Step 2) [2-(3-Ethyl-[1,2,4]oxadiazol-5-yl)-ethyl]-carbamic acid tert-butyl ester:
N-Hydroxy-propionamidine (0.10 g, 1.15 mmol) in DMF (2 ml) is added to a stirred
suspension of sodium hydride (0.05 g of a 60% dispersion in oil, 1.26 mmol) in DMF (20 ml)
in the p.resence of molecular sieves (0.1 g). The reaction flask is then immersed in a pre-heated

oil bath at 50°C and stirring continued for 5§ min. 3-tert-Butoxycarbonylamino-propionic acid



100 m). The solvent is renoved and the product is
purified by chromatography on silica (gradient
we@bkatiomi197 et hyl acetate - hexane) to give the PCT/ERI04/004603
conmpound. Step 3) (3-Am no-pyjazol-1-yl)-acetic acid
tert-butyl ester: Hydrazine hydrate (0.27 m, 6.69

ethy[I §t?r10|§\si($? gigdr&}ngl ?n ?)tl\/lﬁ rfle rcrlll Slé) Lcﬁeld%rw]/ero; minutes. After 3 hours at 50°C

the BLAYROcd bl BABIC ﬁxcwvarepwﬁn & acrtieal ]I"hélﬁﬁiﬂuee Rail6wed to warm to
tert-butyl est anol

roorﬁ1t§mpe}-ﬁr@rer bsp lﬁ(ftéqer-d tgmélgg lqaléra {1lteg6@tfréz;] ashipgyyith i g:'gh%'l acetate, and
M\?eﬂt £Q6hovddn @k BR&ddPBy ¢oflhlot@dy il dichh C% \ﬁtl@ a8dnefB! acetate
g and the white precipitate I's renove
(3:1} p f@rﬁathedﬁledwampﬁgdw th nore ethanol (250 m). The
Step n% ﬁﬁﬂl ]'hi El?é)%d a§oley?l?9f}§¥a%gné o dryness and

ded. After filterin
TFAa@aﬁ’ ml xs wédeﬂ.tmarsarred seluompbldBadord- @ﬂv@owﬂeaaoi f1 gdethyl]

839 himol . After 1h !
cor A e R e B a0, A8k & g e sobvents
are tegraved et éyfforésh@ntled <(03np¢w|ndo pyrazol - 1 yI) acetic acid
tert-butyl ester (1.0S g, 5.33 mml) is added dropw se

under argon to a stirred solution of benzoyl
Intenﬁﬁhhbso@QmCE CO3754 M, 5.4 mmol ). After stirring

or 5 mnutes e .r t r oure t
el bbb RS M AR it gropn v
imidagolehhl)-ethyRehian (COL)i ad. 2- ﬁt1@c|ipr5})yl 1H- 1m1dazol 4 yl)-ethylamine (CC3) are

(3-Thi qur.ei. do- pyr c Cld A rre .
Pres R ORI o 3+ B AS ™ T b 00y 2 207 W the epproprist
alkyl ¥tdmida éoiwed &ﬁ]l}ﬁdicﬂidis- Beydribed ireR. Ja(DarklB. AL, CéhedBTetrabedron,

nd in.2MNaCH (2 m) is heated at 100C for 30
(19%4) @363 WAéh cool, the mixture is acidified to pH 3

with IMHC . The mixture is extracted with et hyl
acetate. The organic phase is separated and the
Integmedir$Ihhase is evaporated to dryness to afford the

2- (A bef t&pﬂgpy% %@ﬁdﬁnﬂﬁédr ochl ori de salt mxed with
sodi um chl or | nt er medi at e
Stepgl)( - @rﬁtbﬂr@ﬂﬂ@rwkéyy&rethﬂwyb%mé BFigriere- byl gstami s
Mgt[l&‘[]&ﬁb_ (18- C[:@ergﬂfl‘@e)q Qﬁyl?@arﬂ&ﬁlc%%rtm&ﬁ%gﬂéf FprE;S%\red by the

i ourei do-pyrazol -1-yl)-acetic acid " (internediate
pro@@ls bytlinepinali Ag Debamey b Gk (4 Roveybsasd Mileodtn Erepsap Patent
r | 0,

pec‘;l\fl%alanr’r]eig 4 ?92%'__(9? & QSééTtﬁﬁl 5 in Elgr T}EI? l{%(y hlﬁ§ thted with 2 60%

dispétsidn cfdbdinol hyRlride Jn pnmspalcmh (6.1, d 68tr31pom)and stirred at ambient
thi I I
R b S LA BN Y AL e i
mix@ft @rheatbd4t gaﬂuigombbxrs; theadihedd eiithprhyd ecdtateand 1fnlt|ereddT he filtrate
i on eni ca

s {apBR{E) -5y o e PO E] P g e CPiogHHioR aRbbleighe 7 Bpraneleth!
acethte @sffortiRe ﬁt@éd/@iﬁﬁpdu‘ild[ BF(QVL:&@'I DBl-@trgol &- yilhbﬁhﬁ]&aibladnc acid tert-

Tol dd
utg%aqléglrggﬁ doé)rsmch n(éa %}Eﬂ Tlg)_]nfe&ra qtgt){)gg- ﬁ.ﬁ)ang%a%{ﬁrs -butyl ester,

cluttgRotidle reaction is heated at 70C for 3 hours. The
m xture is concentrated ip vacuo and nethanol (30 m)

Stel? 3 d Foodk/ oemazolseyl) ebyBourw04603 64 added. Aqueous
2- (BB &M&&eﬁyméﬁq M BabhiShdid FebrBucyNdstelr ( @39§S!1 66 mmol) is

m xture 1s obtained. The solvents are renove

dlsspbvsd gudichleramatharnedd nﬁg/aladﬁreﬂm ik apiorerress pel
am]ﬁ!&ﬁ&érﬂ&rﬂuﬁkor 3 hours. The solvent is removed to afford the titled compound as the

TFA salt.

t he
41 ml and stlrred at



chl oroform: methanol (10:1) to give the titled
product. Step 2)
w@200B09419KYy - 3- ( S-t hi our ei do-[ 1, 3, 4] t hi adi azol - PEYEP20p4/a4603
pionic acid nethyl ester: Capbethoxyi socyanate (0.49
m, 3.73 mol) in dry dichloronethane (10 nl) is added

(d) opw se at..rpomterrperature to a stirred suspension
MH—#@—FC £H8SE 1, 3, 4]t hi adi azol - 2-yl ) - propi oni ¢

acid nmethyl ester (0.666 g, 3.56 mmol) in DCM (20 m).

reaction is sti nder argon at room
Thetfgﬁ‘b ‘FlgflEfP'ére?brfteri@cﬁiﬁt?slw%f oppa B vent is renoved to
afford the titled conpgud. Step 3)
3- (5- Thi ourei do-f1, 3, 4] %@cﬁazol 24y! ) - propionic
aci d:
Car bet hoxy- 3- (5- t hi our ei®o- [ 1H8t 4] t hi adi azol - 2-yI)-pro
i c aci . ester (0.675 g, 2.91 mol) is
W@%E‘B&ﬁ&éﬁfﬁjﬁﬁ}?@eﬁ (8 mM) and the react| on is

stlrred at reflux for 3 5 hours ooI t he

aci with 6 and t he\(
h\ej ound m)ve y fd | tratNdh _and dri e&
par at tNon ~of, Spe% Ex'?& General Pr Hre

for preparing ur eas by reacting ‘b dazol e- ug
i nternmedi ates of fornula B w th am ne |ntermed| ates
dtA fornuP& C: The difine (0.12Pmol) is HEded to a
solution / suspension of the im dazole urea
internediate (0.11 mmol) in DVF (1.0 m).
areH’?eiPé‘teﬁ)?Pé?PFﬁBewelBéﬁeddded to enhance reaction rate
and especially if one or both of the starting
materials is present as a salt (1.1 equivalents Et3N
IntepraediateA v. salt). The reaction mixture is sonicated

Pyrdzin- Q-?f-ﬁﬁ@ﬁ y until a clear solution is obtained. The
reaction I1s allowed to proceed at between room
Thetpaerestimurfahiameacqtnl iGlageritied pravéoustydExample labt erial is
consuned (30 mn to 24 hours). Wen conplete, the
m xture is concentrated in vacuo to renove the
IntesrukdlelmDB'ﬁmdQEoduct is conveni ently purified by _
Nal}q!ﬁl? :8'1\% Egl] éyﬁ@yg 3 —thl%u? ancql F'%n{(%l:lng Z}g:gFagia%gl(—ji-';/11§’-thiourea
DC[pa&h I’Iﬁbp)sgdzdeby a @mﬁlag prcik:cs’ls&o IIlﬂleIZi)'l Ml-uhtbulnas ey replacmg
E ?1 h} Eb s elhete Ct?m mxture is
amt ?H’YcS%&é‘b“P AP thYb % Pr‘%é“é‘“i URPSHC 4PNty and
the solvent is renoved in vacuo to yield the titled
cog(ﬁou Alternatively the product is purified by a
Integp procedure e.g.' crystallisation,
(3- mlﬁaab fa@@lhy-vnracidﬁl@d Exanpl i 3|1) . L th L
-pyridin-4-yl)-4-nethyl -thiazol -
Step%/ T LH@’Y&?PI Nywﬁﬂlﬂ%‘iﬁg P¥pi onamide To a stirred
1H- ’I"glla%lLﬁﬂaﬁ’lﬁne' (@ ﬂ%rﬁol} af @Qi?ky)ld P3QHI|1)Qiro isoindole-2-carboxylic acid
di met h pyr|d|n4é|) hyl
ethyf |q$tarz é }1g2ﬁ|@mg}haa@st{r;qqlt1§ff 7gtnél E;A)oop‘gtegg)ebatm@ fqis18 hours. The
reaé{rgg lr%txgﬁl ap%zen( cjonéergla)ted‘ﬁ{(}qﬁ[f il Bt f;lte@émmg tHeScltled

m no- N yl - propi onam de (Am ne) (O.

compoud MIdeW}shemlﬂwdm%fdbmﬁth@@Wb@%OB 65
Ste;% %}6[3 g%%mgg 1@.%2198 s Sinddil2. g;lfghgoléoﬂgﬁééﬁgqu%H$%{yﬁ gster:

hour s vent i's vacuo an
Sodnms hjfdndegm%ud ®ily @53 3hup 188t minoh dd adsidd it a i cd nelupiers o2t (1H-
0 r
pvrirg -39 s B ddd Rlignd a1 i 2 RERD Sy PAEY AL of £
tempaﬁﬁﬁdﬂt AftrelD inimwaceo-band btduoacetastd 1 8@ shig 1.2 remol) is added and the

reagt O{l::l%%ltrg gr’[{%t%g%g et %té%laig %ﬁé"%ﬁeé t%fwa&erd ltntlll? ethyl acetate (150

ml) is added and the organic phase is washed with water (3 x 100 ml) followed by brine (1 x




Exanpl es 32-38 These conpounds, nanely
2-{3-[5-(2, 6-di net hyl -pyridin-4-yl)-4-nethyl-thiazol -2
WO giopom7et do} - N, N-di et hyl - acet am de, PCT/EP2004/004603
1-[5-(2-chloro-pyridin-4-yl)-4snethyl-thiazol-2-yl]-3-
[2-(5-ethyl- oxazol-2-yl)-ethyl]-urea, 1 - [5-
10(§ %11 fl%rsg v%{lls geg}ll’]qséd%ﬁ% &%ggt WA éutrl 1@8 |c rongﬁ,t@%raphy on silica
grédléxﬁe(uzroﬁhétﬂmc&yfelﬁhd&af}e)xb)gwétmttwlcohiyoag@l -2-yl]-3-
yl- 1Hi {ndazol )-ethyl]-urea,
Sten 3i §3(A2“1€ﬂ1péﬁ36°1pjﬂ’ Jareicad t)ertzbwtadteffﬂ t hi azol - 2-yl ] - 3-

Hyfh%’ziﬁql'h HSEP0Oht, btéd lmn%mdd%dy&)lsﬁltréwwluﬂﬂ&ﬁéf <I1 3-dioxo-1,3-
Echloropyrld --I--mstw}/ hi azol -

dlhycim(limé@q*ﬂ-yl)zwméq rla‘zleC@smyFl)i terthyty] esterdd- 18rm 616_9y l[nzml in ethanol

12(11%) etﬂ:lé’ l‘ea@t’fﬁ?i@lst‘ig'ed/ .Lu) 90kt Ry hls hou‘?’s Meﬁr@&ﬂyéheﬁ ac%@n diluted with
- 2-nmet hyl sul fanyl - pyri m di n- -%t lazol - 5]
Eatl

ethemé ég Gmd apdehawbiie biecipitateriaremsved by filteation, weshigg with more ethanol
<25?%9 0@)&(& @J@mgﬂ@%@ WPk M PR A Ealchb ARG A80 mi) is

adc{e(l,z A[f]enétth}ngmgam t}@tfﬂyht)e-lmpyﬁat@lnp rgdie the titled compound as a
yl -pyrimdin-4-yll-4-nmethyl-thiazol -2-

COIO‘S eggélgt am de Step 1)

Step4] 432 Bémdopbehibureitiblypyrbdul-dzdlacbtiqhdid Gerrbtdyléstqyri mi di

- Rifitp it ot b i kbR TR 5 38 3O b aged dropwise

uncmT@iQanlts aaddedlsdlotien sf belfan@d 1s‘bdhd>tiyhﬁ)d’te ¢4.754 ml, 5 4 mmol). After

anesul fi ny net h di n I
i 51 DI e B AR et ragar gt e Bge %Bwnd a
yelloW pPHddpi€ak§ iﬁcbllecﬂ_elalamﬂﬁtﬁiéﬂl on is heated at 70C for 18
haur hen e IS r noved i n vacuo. The
Steli’g é‘ 1qugei %PY‘P‘F d1 b@aff’é\?é‘F e phase chromat ogr aphy
A sﬁ@é@susﬁé}ﬁﬁﬁl dtl[ a3 5BBSAoSI- EBMIH’HH@) Qﬂﬂ-@g’l‘]' ScefiY 88i8 Mrt-butyl ester

radient elution conditions H20O give the
i3tg» @C?SHF’@@U@? ZMSNQQP%Z ml) is heate at 10 OC for 30 mmutes When cool, the

mn!ﬂ:u(e% icgdlhéc?fd%mtm M A1 TR I RGO er RBINRIkE @th??&é@%te The
-pyrimdin-4-yl}-4-nethyl- thiazol-2-yl)-acetamd
OngJIE physp iggeparated-angithy rquehigphsise 5 ejapargedse ﬁwnewmaffpdd the titled
I di am ne
Con%o%ggél ah(b)ld %éhl%g‘rﬁdr%gilé I:Hﬁ&gyelgl %Igagln y Ogae (1 M) is
heated at 60C for 2 hours. When cool, the solvent is
n vacuo and the residue is partltloned
Int{)gltg{i/\}/\égeﬁ)%t hyI acetate (30 m) and water (30 m). The
‘ aidepyraziil -yl gtid dri ed (MySO4) and the

Thléa‘blﬁ Lg_,préeeprgo d ! oﬁ‘%ﬁ(}%%)&%%%géd%%? Egtgl%\ﬁ?(glga-@yrazol-l-yl)-acetic acid
1nt&r—nﬁe2ha(t5DH I’myIrepﬂmg)iert%gtﬂ)breﬂnbglde}a{eShl[sﬁep(ZZWﬁfbtﬂﬁbﬂwmdblfoipionic acid
met hyl - pyrim din-4-yl)-4-nmethyl -
tertt%t%{zeé 2-yl]-urea This conpound is prepared by
oxi dati on of
‘ ‘%@%&? -et hyl - oxazol -2-yl)-ethyl]-3-[4-nethyl -5-(6-
Int = et hyl sul fanyl - pyri mdin-4-yl)-thiazol -2-yl]-

3 iﬁTﬁﬁbumddNﬁB @Eﬁ&dl@mtﬁvwmmmimy benZOI c acid)
pr. ot ocol f t o prep;

Sf%lk é M%‘éﬁd%éﬁ thigdiazel-delRrpRigpicia Cameiby! ester

3- cﬁt&baarﬂorg%mﬂmm@aaa Retid Wrahags, 0b RLRSITRAIRILE dAPwise to a stirred

a e
suspensgg of semicarbazide (4.0 g, 44 mmol) in THF (25 ml) at 0°C. After stirring at room

temperature for 1 hour, the solvent is removed to give a white solid. Toluene (30 ml) is added
followed by dropwise addition of methane sulfonic acid (3.37 ml, 52 mmol) then the reaction

is heated at 70°C for 3 hours. The mixture is concentrated in vacuo and methanol (30 ml) is



1- [2-(5-Ethyl-oxazol-2-yl)-ethyl]-3-
[ 5- (2- et hanesul fonyl - 6-net hyl - pyri m di n-4-yl)
WO Zeoaw9d1yt - t hi azol - 2-yl ] -urea Met a- chl or oper ORGDEP204/004603
acid or mCPBA (57-86% purityss 0.438 g, 1.8 mml ) is
added in portions to a rapldly stlrrlng solution of
add%,a[ ?;q(u?cf st %?rﬁﬁ(f%ztgen add%g)vw 1¥ﬁn}g lﬁnt b%mlc Ijix uarI% 1s| obiamed The
solhtehtsure aen(cﬁre& indy rhe&es'lduermphx)lﬁedwb;dmyomduog}ﬁpdm onsilica nhnnﬁg with
m) at r rature hours the m xture is -
dﬂ%?%ﬁF@dnﬁﬁ?%ﬂ?gfiwpé?%ﬁ%fﬁgﬁFp%ﬁa “nashed with aqueous
Steys o) iQanbet o s34 F-thi@uraido-[ 16 j4hiadFael- Z}ka)i;alﬂdnﬁoﬁﬂétahaﬁﬁethylf‘ester

eparated, dri .and solv
Cab RO BT BT KEEA o b ol B A Do pape hee (Peplis added dropwise
at rebxﬂttblﬁger%tutr@to‘-:i §head SMBSAsiOR 6f 3)(5-ahfiy-dis3, 4 fiRiatliakblexlyl)-propionic

aciq gelba! o %5?3?211? ﬂg%@%twp%%w diF Re Feagtiqn igsperedppder argon at

roomefﬂ)@ﬂatlﬁ‘e Yél18 13 Klebzhe( sl RhPKreR¥REQb aBord the titled compound.
-urea SO

Steﬂ# ééy-bé‘?‘ﬁ?ldod;(éiﬁ‘f}u@l%ﬁp Z‘é’bﬁ?y”Pl]lQ{’a‘CPS-d( 2- met hanesul fo

Caz‘B)!tlhOQY gﬁgnbﬁlouﬁYd‘d [‘113111 @hxgdlazol 2 yl) roplomc acid meth ] ester (0.675 g, 2.91
yl)-4-nmet hyl -t hi azol -2-yl ] - % g, 049" rmop 1)

mm@Hds #Hshedeg i VhRiaQPMS; ml) mtthecrewgn lsmurre@i axseﬂnmﬂo) 3idrhours.
Whgllvgoc(l lthgisa uhén ﬁ%ﬁ!aﬂﬂedacg H)g:wfn%rﬁ\gf&l@ élstg e BHE g‘c%[\f(ﬁﬂxtd is removed
I S reane product is puri
bY%Mﬁbﬁ@ﬁmédaghy on silica eluting with ethyl acetate to
glve the titled conpound. Exanple 43
1- (5-{2-[(2-Di net hyl am no- et hyl ) - net hyl - am no] - 6- net hy
Preparptyon of Sfiecifid Eyhplés net hyl - t hi azol - 2-
yl)-3-[2-(S-ethyl-oxazol -2-yl)-ethyl]-urea A solution
of 1- [2-(S-Ethyl-oxazol-2-yl) -ethyl] -3- [S-
Gege&-l Mdedm%fdrlpmgaﬂn@ utat hy keapyitg imiddzotedurea intermediates of formula B
- 2-yl]-urea (Exanple 40) (0.25 g,
' net hyl - et hyl enedi ani ne (0. 368
Therﬁmlne((ﬂllm‘lﬁic)l hsﬂadaMFtd Bsdthiod /Ssub[ﬁilbleﬁ ofithe90fid 470l vdea intermediate
ins. The so| vent

0ot o AP Sl B ot e an

espdc@difyapdhe drHokit 6Bthe Slabitlg ms@tialk & preseBt fan@lt (Yradfublents FtsN per
elutlon to afford the titled conpound. MD 200 / 09679

equiCsy k390 2930 DA BB U AS SqnicRE) ignopgtoam ik acleap Bliofis obtained.

ThelYARIoY is allowed to proceed at between room _temperature and 70 °C untll the starting
1-[2-(5-ethyl -oxazol -2-yl)-ethyl]-3-[S-(2-imdazol -1-y
materig. -ifeqrisyme (30 min to 24 hours). When complete, the mixture is concentrated in

vac&’é/ {d LD tfﬁe Blekadt mtﬂ?&lu& i c%ﬁ@éme%tﬁﬁ {plmfl&? By chssol 1ng the crude
-oxazol -2-yl)-et
resmht_q 1ny’l|§H12 X 123/ rmdgﬁéingmhmtq/polémhxyqu@mqq 1socyanate (Argonaut

Tecgﬁ)&ig% E@ @l 52% 4- ]Yd %1H10 %9%—%"{# ﬁ%{ &blled whith THEF [(ﬁ ?n'l ). The reaction
mixtife mseetl]wied pq dnmthhonglm}yzl rsidtundsyr lgydvity hind zlod soPvent Isr@8noved in vacuo

to y&e%{ g\ tgféfl (cémgoxa atreﬁn)é 01)1% %h@%rl)du% hsj?urlfled bg]a séanda{%rlocedure
e.g.-crystallisation, chromatography or HPLC.
pyri mdin-4-yl}-4-nmethyl-thiazol-2-yl)-3-[2-(5-ethyl -
xazol -2-yl)-ethyl]-urea, 1-{S-[2-(3-
Exﬁhﬂ@ﬁhylan1no propyl am no) - 6- met hyl - pyri m di n-4-yl]-4-
hi | -2- - 3-

- -N,N-dimethyl-
To rlsdirZec( sﬁilﬁtdﬁb’dhﬁiﬁﬁl&k '126aYHJ<5XyE& haidl [ 5-8; 4-Qirheth gl Jpykidirdaz 4 methyl-

chigoh ) 2B mgAmSgiAcs AU 16 moree iRV 70D wpdgap iner
atmobfHRee is 2dd&r {-2midoANN-aRb b1 enamide (Amine ) (0.018 g, 0.16 mmol).
propyl)-nmet hyl - an1no]
-6-net hyl -pyri mdin-4-yl}-4-nmethyl -thiazol -2-yl)- 3-
[ 2-(S- et hyl -oxazol - 2-

ropionamide




yl)-ethyl]-urea,

1-{5-[2-(2-diethyl am no-et hyl am no) - 6- net hyl - pyri m din
WO 2604096747 et hyl -t hi azol - PCT/EP2004/004603

2-yl}-3-[2-(5-ethyl -oxazol - 2-¢l ) -ethyl ] -urea,

1 (5-{2-[(3-am no- propyl)-nethyl - am noj - 6- rrethyl

yrimdin-4-y 4-met hyl -t hi azol - % }/
The)(gazcgpn 2mwu)re @tS%‘IW? am,oggl teTPFer(rS %l‘t ]?%l%lours he s lvent B rermoved i in
vachX @& Dlhe Zes)ﬁlt) gQ:HfBé' r]am&xe(ﬁd[!ﬁiﬂ?éﬂ' inTHF and passed through a plug of
6- met hyl - 4- et hy plperazm 1%I,Il 19 ai'n
Polsﬁwuswmrf?d4scw}mttwe§£dp 5% PR wehgd with TH ¢ safidan's
conéenkéfea%l SLAN 1 dBE Sude réél due Bt ik ke Bw il iRt Y1 Bectfie BRAfford the

tltlep@emmyunctasmlpﬁfoqqhﬁ 4-yl -ethyl)-am no] - pyri m di n- 4-yl
}- th| azol -2-yl)-urea are prepared from 1- [2-
5-et hyl - oxazol -2-yl) -ethyl] -3
Exanfples 32-3fet hanesul fi nyl - 6 mat hyl - pyri mi di n- 4- yI) 4-meth

The¥d corﬁe@uﬂaplna@j Suge@ l??f]r[}(@}x APM Q%&H? tﬁ&QMSZ yl ]-ureido}-

3 usi propria
N PEﬂmmvhsé a5&a1114<{621([5~(2tlﬂyt0fw€&12ml4 =yD- ‘ﬁ/‘tn)et}e'ﬂ nlyaqol 2- yl i [z (5-ethyl-

oxazc:;?l é}‘rll lljyurea 1&@ Z‘E%Ha[ élg )gf‘@ In§e Lﬂ tl%aé&lrﬂa}l z (R Bhyl-1H-
yd&}

azol
1m1<2rz{)[ 41—457()%tf{y$]—1ﬁr2a,(]5[—5§t2@loroapamdﬂn—‘EyW)m@hﬂydh]a-zq]Fk [241-propyl-

a1 350 3R AT st e 3 -

isopr6pyl- lﬂ—Errﬁldbwl-yﬂ-ylﬁ‘&hﬂﬁ ure‘Ehl $5- (‘ﬂatlﬂbnoaﬁyrldﬁl -pryfpamechyl-thamol-2- yl] -
[2-( %');thé&lﬁl tetra%/ol S- })fi?et%yl J-ur al e)ndelt ay S]ethyl [o>5(az(o% 2”%} etﬁyﬁ%l'tlé}fnllethyl S+

metﬂﬂtﬁﬁiet}ﬁ%hlfﬂhﬂip@nﬂnd&h =) ﬂ‘ﬁﬁzbyﬁ syl hirezak pZepakdd by gderal procedure
npl e 40) and . 2- am nopet h
AuEiWF I%P@F%laie e rF%mé"c‘fnGd‘P@r Pzﬁ%ﬂwm&épér by an
anal ogous procedure to Exanple 42 but replacing DW
by di oxane. Step 2)
Examplo3q 5. Et hyl - oxazol - 2-yl ) - et hyl | - 3- (4- et hyl - 5- { 6- net
55& 1= Ib{rrR-XIW é}hh@le@m@r MEABLANInbT-6 ABRA oy ripNdih - fi-Bndeth¥-thiazol-2-

hi azol - Z-yI') - ur ea:
LLMdeDmst hyI pyrrolidine-I-carboxylic acid tert-butyl
Ste}??)t ‘f\f 4(-% %%m&%’g% 1920?%%’1 V@%eﬂﬂ'l %ﬁ‘\mcﬁ@z@lm\l INGY -trimethyl-
erature hour s, e mxture is
ethe{heHulvédmvmth aqueous Na0—| and the product is

N,I\EN 3G te“?@yl egﬁa%e i‘é{ am g%{.eg 6713‘%%9 d"‘deg)gv EL@ﬁfreJl §olut10n of §5-

epar at e r|e “OVer ven I'S
(2-mehamvesd fingl- g imechyl-perimidin-dgl) eﬁbmpth)rhdnawbl boding dewramediate AD,

0. 3? 8 !t g’? 200 mglﬁgﬁgu_séﬁgl.lﬁé_rg{’%w ?SGI}e ted at 70°C for 18 hours then the

soleft {s Zerﬁ'ewiehleﬂ ya&ron®hbydsidpy isi puiridiied by reyzlebse @hmetchydm:tthgtapby (C18
Sodi um

|-2- 1 -
Jongs Bashgtagtey ™ <oraOHRE P AV ST AR, ﬁl‘tﬂ Forgiiofs MAVO) o give
the(ti@e@bmducpxazol 2-yl) -ethyl] -3-

Ste 31 R L g amng p ey [l{gig“gr?é;ré Ay pigimidip-g-y1)-4-methy -
thlaQolli@l Iglg&g)mden met hanol (3 m) at room tenperature.

ter 18 hours, the solven S ved
ﬁégﬁdﬁ@oﬁsmgqhgg@pa‘;@bﬁyﬁ gfnw “Hgo unall?ﬁl I}gttgfnethyl ethane-1,2-
dlaﬂi}fe @r&@gcd O€§m%ﬁ)tl)rlﬁ%t:&fi anH?&ldU\(ll O isaRgkell e 60TV ERWShours. When
extract T's wash DCM aqueoqus phase is then
coohath folesht i nemoaqi mmm aithe heéldplﬁ duRpetitioned 2%@(‘?’%&6&&1 acetate (30
' SO ah8 TRy
o BRI T o aetiERntie olaeqiags s shn
remmacioi gige the)titled lsghpodd 4- et hyl -5 [ 6- net hyl -
(2nor phol i n-4-vl et hoxy) -



pyrimdin-4-yl] -thiazol-2-yl)-urea Sodi um hydri de

(0.020 ng, 0.50 mmol ) is added to a stirred solution
w@too2omoephol i n-4-yl - ethanol (0.084 m, 0.69 PEDEP208416D4603

1-[ 2- (5-et hyl - oxazol - 2-yl ) - etdayl | - 3-[ 5- (2- net hanesul fi

nyl - 6-

pyrimdin-4-yl)-4-nethyl-thiazol-2-yl]-urea
EX%H;%%%|e 40) (O 10 g, 0. 23 nnDI) The reaction |s |
e h | [ EnIf ol if 1 9

thazdhf%ied The flltrate IS evaporated and the reS|due
ed in DCM (50 mM) and washed with water (3 x
ThiSEGmpdund is) hl&pgmed dbu@kldaSOE)Qf t-821{ eethylrdozaln - etlgtle3-t4methyl-5-(6-

h Th h
meP E REBAEE R el R el Y o B R EEER (PgBSoroperony-
bentdde extly fatib @thgithé probéddl usedftd repreys- (gMeMipaexi fit&-methyl-pyrimidin-

R BB B oo

-ethyl] 3-[5-(2-net hanesul finyl -6-nmethyl -pyrimdin-4-y
) -4- nethyl-thlazol 2-yl] -ure a This conpound is
EX%W%% ed fromim dazol e-1-carboxylic acid
1-[1.6 Et%vlnaiaaatmsmefhvmd Ftiyhesulfonyl-6-methyl-pyrimidin-4-yl)-4-methyl-
pyr|n1d|n -yl')-4-net hyl -t hi azol - 2- yI] am de
-urea intermediate BD) and 2-(1-ethyl-
Meéab&hmbgaése}beﬂzaié Laebmﬂ @pm esk- Bb%qwref d. msseg neghat &) is added in
usi n genera procedur e
pormoxqseo{azapl%lzy Tirvieg FIREeH ﬁélé%ﬁirpt)hyW@tZﬁw—yb\ﬁhvé]}3 -(2-methane-

sulfi n|§7 -@%ﬁe{ﬂ%}h p?%Hl{i:fhdi ﬂ{ﬁ “Ydth al1 ;h’élg_%l I_'QY)% iﬁﬁb%@h 0.74 mmol) in dry

]-urea Thi's
dlch}gltogreﬂaﬂnm (& mpy a;p‘aprgdexﬁpgmule. Aper ou.r@thq:ymxtqre is dlluted with
dlcllggljome glélgé’ l\n%!asﬂed] V@l‘ﬂbﬂ]deous sddiunh thidsulfite and brine. The organic extract
is s@armd; yllneqbymerri’ﬂg&;(m andythy slvenetsrgmordl. aPotificatiph|byigheamatography

t.h | t he

on Sﬁlncgt gggl? ggtégrt | ereg?i @rﬁpﬁbr%gh‘%ﬂl&f%op aéllH %g DVF by

di oxane. WD 2004/ 096797 PCT/ EP2004/ 004603 69
E nE%es 60 & 61 These conpounds, nanely
Xﬁmﬁ% 2-[ (2-di met hyl ani no-et hyl ) - met hyl - ani no] - 6- met hy
-[3-£2-Dimethylamino-6-methyl- 1
| sz:n1d|n 4-yl}-4-met hyl -t hi azol -2-yl)-3-[2-(1- propyl

azol -4-yl)-ethyl]-urea and 1-(5-

A s¢l@ribf 8f di ,me:t Mhamaaa- BYIethyt] fﬂi‘wf(ﬁll-m&H&ﬂb@\]llfcﬁlymtrﬂethylf}yhmldm 4-

i mdin-4- I-thlazol

Y- TS e 32 o012 By ek dieholraine (9 in THTE, 0.073

r@fﬁpﬁfn%ﬂ 19?)1\@13 2] BYQY RelELHEDICES! 18)h&m(95 The solvent is removed and the

di met hyl am no- et hy]| )-nethyl-
PrOd@Ctn%NﬂfledéquhﬁQfH@tﬁgf&PW oo iligped] ﬁfwg‘mh a%l acstaje fo givq the titled
conbobuglihy!l -1 H i mdazol -4-yl)-ethyl]-urea (Exanple 59)
sing the appropriate starting materials. Exanple 62
1-[ S (2-nano-6-net hyl - pyri m di n-4-yl)-4-nmethyl -t hiazo
3-[2-(1-isopropyl -1 Himdazol - 4-yl)

Exan‘g[%l%h%] urea St ept_hl) .

;anylv pyrlnldln 4- yI)
material is prePared from
A sbllﬂitldﬁbf)llQE LS—Edryﬂ}oxgdol 2-yheitldyl]-3-[5-(2-methanesulfinyl-6-methyl-pyrimidin-4-

yl) -éﬂ%ﬁ)ﬂ?%@ﬁéﬁ-ﬁ]-afeﬁquwslggé) (ﬁ S| g,? 58 rj'lmo%agd N,N,N-trimethyl-

ethﬂbﬂiﬂ'dib&ﬂiﬁé .36 2al, i2rﬂ ﬁlﬁfﬁ%)dh a]MF BC)nl)alsl d’ieﬁed 4t 9096 for 2 hours until no
14 i m.da y 3 (thio i
st B AR S 0534 P AT HBY B ERRS 2B SHCOUPE A orified by chroma

tography (silica, ethyl acetate — methanol gradient elution) to afford the titled compound.



Step 2) 1- [2- (1 -lsopropyl- 1 Himdazol-4-yl)
-ethyl] -3- [5- (2-nethanesul fonyl -6-net hyl
WEHYadN- 4-yl ) - 4- met hyl -t hi azol - 2-yl ] - urea: PATEB2004/004603
material is prepared from1l- £2- (1 -isopropyl-
1H i m dazol -4-yl) -ethyl] - 3- [4-nethyl-5- (6-
nmet hyl sul f anyl - pyri m di n-4-yl)-thiazol -2-yl]-
ExaHF%ﬁxL }the same protocol described for =1 -

TheEe'Zco(rr%lehBé’ |n‘aﬁh)é37210[2 @- e}th91 oxaichy?l 1)-etByl)-B5S-(2-imidazol-1-y!-6-methyl-
2 met hanesu

pyritndie Y1~ St hridbgpolst yflﬁ']?quar dal( G Eﬁg%azﬁ?b% stil-gy4-methyl-S-f6-

metﬁyl[ﬁ@(—x%b?lﬁgﬁ (él?ylféglggér&%m@ywr%ﬂlrﬂﬁr-‘}}]ychl)azél 1-Byda; 105202

H- dazol - 4 th
dlmfﬁhlb”éannoséféi}’lbﬁfwaﬁifu?é o reetéelgwgllmr?émi‘*z gll}réﬂ)l zsl @gaae%& 5’6 3
ethy o§5icﬂ-&e}q e?tﬂ%'l;lhi‘e@nl—‘?f Zﬂ-f b%‘le{tﬁylhrﬁ%[éﬂ@ﬂ métityl- ammo 1-6- methyl

i m dazol ﬁL % nethanesulfonyl 6-

pyrmpgimrwlbtﬁnnﬂhx}rtjmaol VWr[Zt 16&%%22299?-]}’1 etﬁli*)élaul(eea 12i5 é

dlmgth§17 e g)opgﬁngﬁci/} %@gf an'fﬂd)n 4@‘5‘4 ﬁl%ﬁ‘fﬂ Hﬁ&o‘l § yl} 3-[2-(5-ethyl-
0CC under

st rred hour s

OanQi}lfBlhttleg -oremydveds- eui’ryéom@i awB -athy 34582 (ﬁe@nldwomml -propyl-
amlﬁ W‘F %&%kﬂn 438! rmet};l;h ?hlgfo(y-én)}l}cux%€gr {"Sﬁ § dﬁﬁ%ﬁﬂamino-

ent r‘enoved to
propyjhpmthyﬁamwéphebyla&mma@ 4Fhléésn@bﬂr1bumd32 yMﬁ[ér (y-ethyl-oxazol-2-

yl) { gylké{eﬁaL éy L,?r EzHa ﬁlty](;amzncl)(l) et%yi’élngmo &l E]% h]yl p};Jhmld R4 yl]-4-methyl-thiazol-

2-ylipst[py(5-ephyi-brazi- -yII) -erhyl}-drenpt-thy(2- i Bramiral-p@pyl) Jmetiydamino]-6-methyl-

Pyt B AT EoGE ROTCHY St o5l Pl gy ff(Sethot

oxalzbltﬁifll)-aﬂi?l 35(-4)’1&1&&)?1';51% Trethyb2a;[3-14-(t{yR plpe2zin-1-yl)- propylammo]

th h
Py V) AR B Wb T 2 e ey - {methyl 2
me@l{yi-ZZ }ﬂo‘}fledh{n% &l%tm ZIQQM-@%@%QHn BGT) dR2602440)Qd&DZe prdpared from

tetr

2{\‘5|\ptbylrﬁgqap®lt2 )- {télyﬁ 43y Hé@ﬂ??tﬁ@ef‘df‘%tqﬁ%ﬁhfl Pﬁérfrﬂwn -4-y1)-4-methyl-

thlaSzyll 3 g@)ﬁkeap(x&alﬂbrélm?] By Wh hnd1BEAE %Iroc%dﬂﬂe]to BR&inpR}43ARRIgaNE
anesul finyl - 6- net hyl

apmw%ﬂﬁﬁ¢apﬁm4 yI) 4- et hyl -t hi azol - 2- yI] urei do}-N, N-di m

et hyl -acetam de, 2-[3-(5-{2-[(2-di

nmet hyl am no- et hyl ) - net hyl - am no]
Exan@ler®d hyl - pyri m di n- 4- yl }-4-nmet hyl -t hiazol -2-yl)-ureid

[§]5f %th%l}kﬂgﬂf"vﬂ%'thvﬂcﬂ Hefl1-5-16-methyl-2-J{pyrrolidin2-ylmethyl)-aminol-

armet nyl o- et hyl) -nethyl'™-am no] - pyrimd
Dvrlnmdﬁl—#lvl}}—tld;azol 2-yl)-urea

Stegﬁ gy —Eli]{ (27 é—E%{l%l c?xagc))(l aZz%l g%l?{l f\%{éla@x@ﬁ%éhggtlﬂ\z)o‘l gtyﬂyé 1nethyl

pyr{n&d[nZZ fRiinG] dﬁethjrl} i:ygrbhcj)n@ibyclamyicc) acgynertrhlmylresm yl]-4-
Tth_n} rI g%grgéagéﬂ %o% £ Wy({S e%hyl oxLzo_l(Z );l)eetﬂ‘y !l 3- [} 2-methanesulfinyl-6-
meﬁ?’F{)ﬁIrﬁ@IﬂmiybaﬂﬁSﬂhlyf thiazbl pyt]hured(fxashplel 40) 4ndr@tamihorérhpl-

|]
pyraﬁwe{féczqr&véﬁrﬁ.@%vahwﬂ 651Ek 1) 2HIRERY? PERSFdap to Bxample 42 but

repral@hﬁ Im/[@l -dohne - 4- met hyl -t hi azol - 2-yl ) - 3-

MECULRAEE LR G ST

amf?{o?s?ﬁlwc@m%stqarazbw pheae for simlar conpounds.
| es These compound

I s .
2- A:mlpgmerbyhes@fghdarmhearbm lcioaickfe by csre@gy mp) ddfsolyed in TFA

(2. ?\Eg[l)] at r@&ﬁ%fl‘ﬂ%@qgnure After 18 hours, the mixture is diluted with aqueous NaOH and
met hyl am no-pyrim di n-4-yl)-thiazol -2
the Wb@uca(s@[xmtgé 1ntN31[h51 {cptate. The organic extract is separated, ried over MgSOa

and! &{é"s&ﬂgh&}é‘w}@a{ td %&rfjﬂ{é “tfttedl lc%mﬂioﬂ:ﬁi hyl -thi azol -2-yl]-a

2- et hyl -
.thiazol -4-yl)- pyr|n1d|n 4 yI] t hi azol - 2-yl } - acet am de,
N-[ 4- et hyl - 5- (2- phenyl - pyri m di n-4-yl) -
t hi azol - 2-yl ] - acet am de,
N-[ 5- (2- met hanesul fonyl -pyri m di n-4-yl)-4-nethyl -thiaz

uD




acet am de,

N-[ 5- (2- met hoxy- pyrim di n-4-yl)-4-nmethyl -thiazol -2-yl]
wo amentdde, N-[4-net hyl - S- PCT/EP2004/004603

(2-pyridin-4-yl-pyrimdin-4-w)-thiazol-2-yl]-acetamd

e and N-[4-nethyl-5-(2-pyridin-2-yl-

zﬁ? di n-4-yl)-thiazol -2-yl]-acetam de are prepared

a%% anal ogous procedure to N[ 4-
1-[20Et 1= Beal =270l -pihel]i 3aES42 th eth gt yi- Gringtithngl $y it dih i e p ddmehyl-thiazol-2-
1 | ] -acetam de (Exanpl e 25) by repl acing
Xlﬂﬁ%iphollnofornan1d|ne hydr obrom de (part 25c) with the
Sod RpPmediokRle €2V e@H, BXaTphles.28 2nmol§ & ablded eo £ odpalisudision of 1-[2-

| : - :
(5-cdhf-sxqol- el Sy mepye st iy S nsy by myrguidingt vy gyt chiazol
2- yl% u?ea)(EiamlblE ﬂOﬂ(@}Oﬂ@rg) i 195 fEmal |n€irrie&fahoh(l3tn}(l|) aﬁﬁio(ﬁ{ temperature After
5- cycl opropyl - pyrj m djn 4(¥ égéé €1 n
18 houyq,}hegs_oﬂwgn(g_r@pﬂwd Q@Qég%{es@u%S) %Plﬁffi n washed w1t water.

The%ré@ﬂc& % &%agﬂemtbﬂmm@ QnBYRd 4udbil kit is drabRidRYilth DCM. The
thiazol -2-yl]-ureid ionic acid tert butyl ester
aqugotfs 5).11@@_1@] Fhﬁgtkﬁyﬁg}mﬁ. _agyN!ia)xQﬁj?rﬁl }p|r9 dugt is extracted into DCM. After

drylﬂgﬁ\ﬁgﬁqﬁ meas%Rzleles Yénllovea‘to ke t}(et_’tltfetdmé}n gyALol - 2- y| )
- et di met hyl am no- pyrlmdln
yl)-4- methyl thlazol 2 yl] -3 - [2- (3-ethyl- [ 1 2, 4]
ExadX di flzol 5-yl) -ethyl] -urea are prepared from
%ot hi azol es

lZ_S(;SQ]&hQI}{@&a@QFZ}@MeE]ﬁMB -fi-dethy U5 V6 -Inedhyird t( By orpholar dlyl-2thyky)-

I)pyrlmd|n2yl]d|rrethyl am ne
Sod{umh hszdhdeqomemagg e timbheas pddeded drsarred edatidrbefd -irpholin-4-yl-

et 2B R Do A byl P gt
methYll F#in8in-42y1) M&ﬁ?ﬂﬂlﬁé&bl@ylﬁ%@n@khlﬁ@fe@llOm?(l'Jl(ﬁg,ﬂE23 mmol). The

B L L O A S PRSPt L@a%ﬁ%rﬁg s

evaﬁ%rta{?:d]angl th@@glggaﬁld@sbl%djﬁizﬁtm (smehhagds wBshedrwiBbivate (3 x 50 ml).
glve the i mdazole- urea internedi ates foll owe

Therpradudt mmamdtnﬁé 13 bHemnd sheaqiepnephase Hgvaéb?f’eWéfF)bCM The
! DCM.

PP RS @”BJ&?. O L ey R R0l 2y
Aftér]drpiog(MighQe tham wenjt & remepet @CEIW a@;lpéwrﬁ@oun

S-(2,6-di nethyl -pyrimdin-4-yl)-4-nmethyl-thiazol -2-yla

mne (internediate AF) using the procedure descri bed
Exa&xqﬂeﬁs(s {2-[(2-di met hyl am no- et hyI ) met hyl -

- | )

metﬁhb&&tﬁb%bumds namel y

S-(2,6-di I I
Th1§/ I:(%m%mtrﬁi 13 Bfepé‘ieﬂﬁo“gﬁ%ff"q%?)?Pﬁ%xg"ﬁc afc]trEF[LSh (é metﬁar?e%l(l)lfm% 6-methyl-
pyrﬁmﬂﬁl 4- L G- ﬂéﬂﬁ?l—ﬂhydzopzl 1] mﬁdmﬁrﬁtdalzc)le-&fdmhhylhedlhleéﬁlﬂa-na 2-(1-ethyl-

i m.dazol
1H1m dslz?lz‘* 8D 8?’1’{&"}1‘9‘? (téwr%laﬁew%fhw )}6841) H%‘P%%%nef Hi Péi%%?“re A.
2-yl]-3-[2-(1-propyl - 1Hi m dazol -4-yl)-ethyl]-urea are
pr epar ed fromimdazol e-1-carboxylic acid
Exqnaple 596- di met hyl - pyri ni di n- 4-yl ) - 4-net hyl - t hi azol - 2-yI
1-(3-12M IS meBR)arM 5 Ryl Hee BERMARG] e thyR Bl @i difCA, y1IOCheéhyl-thiazol-2-
anpl e

1)-8:[2.31-pevy}-1Ekimidaz i €y ) - 4- met hyl - t hi azol - 2-yl a
Thlg]rrpa@erlal-”éI e&a@g@QUﬁdl [ﬁ&lpeftﬁﬁﬁl@ﬁn@&dl’ﬂsﬁf ézthﬂqi3 -(2-methanesulfinyl-

previ ousl t er nedi a
6-iglfyd-py g n1:4 Bhfrweihy]dnvhlpzﬁlér)ﬂl yreg |a)1d NN hiyimet ! gshape-,2-diamine
usuéé/ J(hk p?gt% (ﬂ@ugc? bed FirE tp?eréilal!)ut' éplQ&lE?BWbﬁMlO%Qﬂé ating

-pyri m I azol




ylam ne (Internediate AG w th acetic anhydride as
described for N (5-{2-[(2-di nethyl am no-
w@edwioderaet hyl - am noj - 6- met hyl - pyri m di n- 4- yl } PAF/RR1004/004603
-thiazol -2-yl)-acetam de (Exagple 39, step 2).
Exanpl es 93-96 These conpounds, nanely
rt-butyl-pyrimdin-4-yl)-4-methyl-thiazol - 2-
Exagﬂpiéa fﬁﬁé?

butyric acid ethyl ester,
The&e&nh%ohﬁag nbmtewu q:sy{lzL[m dinnatmylaahi)nodetm)t Jﬁydhyt I poPb-r2etiiyl-
Hlssmashs B Ao 51 36 Shidazol- I]-yreq  and 1
pyrlf@l{lﬁ Hlimashy yhlaag)r% Hi-aria rogeny! iflgzol-f syl sreg
2 cﬁﬁkﬂﬁla@ﬁﬂo-@t}ﬁb%ethﬂmﬁb]%-ﬂfélt}@fl yrimidin-4-yl}-4-methyl-thiazol-2- yl)
5-(2-tert-butyl hyl -th |
(2 (flsamcwle i\Hé“’;ﬁi%Bb éﬁlea*sv? Iyrsp Pmepﬁﬂ&%ﬁl%ﬁ brocedrh to 1-(5-(2-
[(2- ém@&y‘ﬂlBoQH{yY)Lm&K?ILJHHQbPG 4ne‘{}|1)>1 ﬁflﬁ@dlhﬁYl} mngéﬁ))ll tBia¥dl2-y1)-3-[2-

mne " (am nothi azol e intermed |ate

(1-cehybll jl-iamdpzot-fredrphdhnise (Pomge 9 usnpgg ?rﬁﬁPFPPfli*tﬁ smwaterlals
m) is added to a stirred solutlon of the appropriate
carboxylic acid (0.12 nmmol ), WO 2004/096797

Exaﬁ@H@DZOOM 004603 72 HOBT (0.0162 g, 0.12 mmol),

"'96 ch?
_Lt_tmllﬂﬂmatlon mxture is filtered under gravity

stept )7 YA RoBRLLAA05 GOBERY DG I SRl P YRR RY 2 merhylsulfany-

pynmﬁnmﬂye}mmlam une:m)ved to give the titled products
Thl%l?a(flzl}%xa 1§ REED, gge@gﬁg&ﬁ ;(')Fl% gr%fti?x_}(le ic C‘éé ﬁfj glet%)}(ffl g‘% methyl 2-methyl-

sulfardy®prifidiyH4- ﬂxﬂnmlo} Zyl]la)mdcet iﬁMHizo-leBure{a ﬁrtermedlate BC) and 2-(1-iso-

prog,ﬁ-)l?hq-wgez‘%],ﬁ )tlﬁ%/tg%la{nuf g}l?urﬁ? g}éermedlate CC3) using general procedure A.

Ste[ﬂfffg{ 842 -br-(sSpispyyl- 1Hl-{hﬁ<ﬂa'zﬂy4-|ymediym]' ﬂ-fiﬁ@-médlﬁﬁéshbfbn}ﬂm-lﬁa(hlyl-
- urelcgry butyric acid ethyl ester,
pyrimiglia: “](ﬁl -frapgtt ﬂdbwol Yfﬁfe&rn 4-yl)-4-met hyl -t hi azol - 2-

Thlé/xln]at'eaal(lg rdpha RGN &L[ Q}(il-)isohéf(ﬁg'l 1H- 1m1dazol 4-yl)-ethyl]-3-[4- methyl 5-(6-
E n - 4- et hyl -t hi
methyj 2yqn]3thm

b
éi t%fg’}rl fpwlﬁ(}/ Wﬁ%){'qh ZQlla%é{ é’r‘i?*’d‘%)’ the same protoco?%iescrlbed for
1- [23(3{e%h %xsz?olt 1 eéakqgﬁl [SRY hethHHeSul bnyl-§-nfbrhiB b1 diR 482 Ph-methyl-

thlam}d?rﬂ yre@ Exmnleﬁﬁyl et hyl ) - pr opi onami de,

iq i k
Step%’af g/ﬁ[.f ? Q(ng[u%_ gi 1 h}g%hg{%gy%lﬁﬁﬁiﬁﬁ HBEAY- 7li- Bi[gzp! 1sopropyl 1H-
imiddzplSH-gR-ethytlturbast y1 - pyri mi di n- 4-yl ) - 4-met hyl - t hi azol - 2-

Sod%ml gfaclgic ?er t%glgf,l tla{ Inﬂnglf) ﬂy%idgé Eloeg ftjrreii solutﬁ)n of 1-[2 [I (1- 1?op£opyl 1H-

imidalzpl-8By1) 3thyh]y$}f53§éympuhapqshlfqnydu65a¢thyl pyrlmldm 4- yl) 4- rnethyl thiazol-2-yl]-

ure%/q%ﬁgé,é)yégf mol uf yc{ﬂr %{l}lh(g; ¥ urrnl g:’I}ﬂ )reaétlggtlshs%rretdmt §6@(13 ugaer argon

for 3hpbrs(tRed thie tsolbéﬁtyé renwvedﬁ Tharedidyé Js-dssaiwedin DEM azdbivashed with
yl 1.-,.3- pyri di n- 3- - Ul ea, . .
wardr, B s e T RSO e solvensamgyec o giys e ied
Lind- pyri di n-4-yl met hyl -urea, 1-[5-
2-tert-butyl-pyrimdin-4-yl)-4-nmethyl-thiazol-2-yl]-3
- (2-met hoxy-ethyl)-urea, 1-[5-(2-tert-
mﬂéélggpy;i‘zl m di n- 4- yI )-4-nmethyl -thiazol -2-yl]-3-(2-hydr
oxy- et hyl)-urea, 5-(2-tert-butyl - X
Theps ¢qmREnAS, Aaely. 1¢[ ﬁ 2Hhiespgpl: éY&)ﬁ]th@ -1l Ryapbagespifinyl-6-
meth?’ll I)yri‘tﬁ{lgﬁ’l 4- %l‘)l4§nétgylttﬁfatzolb21§1g1ur&¥ ni[sd(lidindthylamino- 6 methyl

nmet hyl -t hi azol d% |neth Ian1no et h %
pyrmeém 41¥1 61(1chtflethta191u% yil-3 ?—ﬁfhﬂl ﬁH4te§fP§le§ -y1)-ethyl] ed) 1s--12-
W £3)-3-[2-(2

dlmﬁ&%ﬂ@&& Qt!h?BQ{xj rrla;%ll ém glg}q}r?[ gﬁllﬁlmlﬁlzﬂy‘l 4-nRHY-Ria2dl-28)1)-3-[2-(

nmet hyl -t hi azol - 2- yI] 3-(2- plper|d|n 1-yl -ethyl)-urea,

1-[S-(2-tert-butyl -pyrimdin-4-yl)-4-nmethyl -

t hi azol - 2-yl ] -3-(3-norpholin-4-yl-propyl)-urea,

1-[S-(2-tert-butyl -pyrimdin-4-yl)-4-nmethyl -



2-yl]-3-(2-o0oxo-tetrahydro-furan-3-yl)-urea,

1-[S-(2-tert-butyl -pyrimdin-4-yl)-4-nmethyl -thiazol -
wW@2004096397 2- ( 1- met hyl - pyrrol i di n-2-yl) - et hyl | - BCEEP2004/004603

1-[S-(2-tert-butyl -pyrimdi n-4-yl)-4-nethyl -

thi azol -2-yl]-3-[2-(2- hydroxy et hoxy) - et hyl ] - urea,

oA B L SR B e

sulfslnyﬂ &1%1&11@—ﬁtylpthﬁééb} pyljidreidbPacdtatlide, 2-{3-[5-(2- methanesulfmy] -6-methyl-

pyrlfuflg‘icﬁg Qéﬁ‘%ﬁhaﬁwoﬂp@w &f"d‘?ﬂtﬁﬁﬁﬁme& ler)éf%érwd% S-{2-(2-di-

metBﬂbﬁﬁf(&'—etl?yl)’ %rﬂetl’z’%fl Q@l'lrm]fb:xﬁ&‘gyl'—pﬁﬂlﬂﬂll-i ?I}ﬂ%/ﬁl}th‘ylr @1@3201 2-yl)-ureido]-
er rrmain e
N,N-Himeglol- agetg/m}desl((%i% rﬁel%?thvlamqﬁgfhylémg -agyigy-pyrimidin-4-yl}-4-

metﬁ'ﬂ{tﬁlag?ﬁ i—%‘) t36[@t shut J)ldox% ARy Rueh) t fIEZ @&th}’l'—oxazol 2-yl)-ethyl]-3-
urei propi‘oni ¢ _aci d ethy
{5-[343 Snl(dzquérl’l mgpxlamHW@mnaiChn A=W mrh’(éf}nwol > yij-tiea, 1-{2-(1-cthyl-

1H- 31{'”[d§%0?|4 ﬁj Xéh]yg% @52(22;119&%&%)@1%&%&% ?24 methyl thlazol 2-yl]-urea

rimdin-4 hi1 azol
and)ﬂ] 15-{3-[(Bdinsolpylapoeystby bpethyl- @m@g] pyrlmldm 4= yl 4 methyl- thlazol 2-yl)-3-

o A A St B et s,

B axﬁi Gpuyingpropyduresidesajbed above for similar compounds.
1-[5-(2-tert-butyl-pyrimdin-4-yl)-4-nethyl-thiazol -2-
yl']-3-(2,3-di- hydroxy-propyl)-urea,

Exadpl’-73S-§12- t ert - but yl - pyri m di n-4-yl ) - 4-net hyl - t hi azol

i o R SRR A R B0 S st

acefaBrided N-[4- methyl -5-(2- methylammo pynmldln -4-yl) thlazol 2- yl acetamlde N-[5-(2-

1mt§t? ry%rxggé %glzn 1I m@ﬂ eﬁ@yll—tw%ﬂnﬁtyg]}/{lﬂega% ég n}etl‘]yl gr& 2-methyl-
thlaggltéhyﬁ SSIan@JiﬁM -} VHl&Z‘OBZ(ya d@k’tﬁhﬂden I\Qflyﬂnelﬁhfyhy-l 2-phéhpyrimidin-4-yl)-

I
thl?{zﬁ]r%rf 1ac§2§§$qe, §Tt yz(z%%bmﬂ?nﬂ ewrﬁeadﬂyn? ygy‘{nws%ﬁﬂé%ol 2-yl)-

aceénﬁ% iR 5(-&' ﬁl@ﬂﬁ)x?lﬁ Mﬁl‘iCﬁﬁ(ﬁWﬂH&t Yﬁlﬁzo‘ﬂ-Z yl]- acetarmde N [4-methyl-5-
hi azol ur ei -tetrahy g ? 3 ol
(2- PYS‘dW ¥ mepmtﬁnramY& g9k bjllhaﬁﬁtﬁéldf az Ny ‘E:@Fg’d Y1 2 gyridin-2-y

pyr%?klﬁ;sgzg%lgﬁl 2%1 ?et%rr;/lrd;e ra%e repare 35 an analo )}Jls ptroclegtérglto 5\1 [4-

methy}§-{Zamiogigholin-4-yl- pyrlmldln -4-yl)- th1azol 2 y1] acetamlde (Example 25) by replacing
[ ¥l ic
mogﬂhogg?fgrrﬁa%{] di\?e%’}%fd??ﬁrfl}ng%f(?&‘% égﬂ%lﬂyf}geggﬁfop%ag@i&ﬁ
nmet hyl -t hi azol - 2-yl ] - am de,
pyrroI|d|ne | - carboxylic acid
Exa[’]?q{gg - butyl - pyri ni di n-
Thede yd>r)1pc4brfdle,t iphelf Bi aibK}chwp}em{#pmm1dln -4-yl)-4-methyl-thiazol-2-yl}-

ure ng\ég) O%T\_{T g%é[t%'r 'bgt!ypester, f?g’ Pf) olp%opay ~pyrimidin-4-yl)-4-methyl-thiazol-2-
1] B;{EJ(JnedllypoﬁazySl L-y=dtietl Piydeat 31{3a[B6(2- cﬁmytlh]y}aanncd-@yrlmldm -4-yl)-4-methyl-

thIQZH{ %ZéTurg ]t?r%%l%ngﬁ_é)%c“egn%ﬁtgsesge? )1 Hr(&rgeme%ylammo pyrimidin-4-yl)-4-
meﬁqy[ ghé:{zgf D 8IL3- @J(ﬂéthﬂydﬁa%lfh fl) éthylﬂ )1re41 g5 Hig-dichdth@amino2pyrimidin-4-

yl)-4- I%lfShXI‘(thaé?ltZ bldn3y[|2 Se;hyﬁ]dg A 04(a91|aiol - }LHBFW] R S (Bre_pﬁred from

am}ﬂolhlézole[s%* (Bz(c’&xcro ﬁ%{ B?thrdkn dyihym.gaggl- tlﬂaz)bl )- yigeﬁlhyaﬂd -(2-amino-
-urea, but yl - Eyr|n1d

yl)-4-
4 mdﬁhw@wﬁyﬂ Pm@i%? -y dimethy b ping (v ?hdﬁ PF@%"HW flzfplgfpcedure

idin-4-yl)-thiazol-2-yl , b
o gPUERISSBRG FAMS Eh gy ) a2 i,

sub)st:nplpggyio)‘phqlmfor@apgdlpghy pbtogufl%n_t%xs sequence by t e appropriate
pyri mdin-4-yl)-4-nmethyl-thiazol-2-yl]-3-(2, 3-di hydrox
y-propyl)-urea, and 1-[5-(2-tert-butyl-
pyrimdin-4-yl)-4-nmethyl-thiazol-2-yl]-3-(Sisopropyl -
[1, 3,4] oxadiazol -2-ylnethyl)-urea are prepared from
i m dazol e-1-carboxylic acid
[5-(2-tert-butyl-pyrimdin-4-yl)-4-nmethyl-thiazol-2-



are prepared by reaction of the appropriate thiourea
internmediate (DA, DB, DC) with 1
wWhe@anod791 2-t ert - but yl - pyri m di n- 4-yl ) - pr opan- BEDRP2004/004603
(am not hi azole internmediate AG3) follow ng the
procedure descri bed for the preparatiOn of
smigfay1 e PO By FeP PR ANEEls (Peiodngioordih) rgive the imidazole.
ure2ARMhOASLOHIRBEM %@%@&4169 MQE&: appropatBlaMnelusidy general procedure A.
conmpound of formula | R2 R4/ NHF S\RL NY R3 in
free or salt form wherein Rl is Cl-C8-al kyl carbonyl
Exa jd @nal |y substituted by hal o, hydroxy, cyano, ani no,
rboxy, Cl- CS aIkyI Cl- CB alkoxy Cl cs hanaIkyI

N-1 2
Thi 5%@%@1& lraﬁggx )}% ﬂm%y%}lﬁﬂlﬁﬁ{ @QHy‘i methyl thkl)azol -2- ylamme

S-car ocyc e,

(mtameamrveﬁniﬁersmg the pracodiyre desribedhigr Ra(s- Rl %ﬁlén@hyln%rr@ ethyl)-methyl-
amift1 "B E5 0 Al AT AR GRUBR LGOI L. SHRUPESARDCLS, 08p 2).

6- nenbered heterocycllc rlng havi ng one or nore ring
Fx he&§r§_§ ons selected fromthe group consisting of
o) é itrogen and sul phur, or Rl is am nocar bonyl

Thegipidngroahdly raimblyt 1-ti;lQe@dim)etlwll-@piﬁjghnéadbﬁmﬂnéthiazcbﬂ ~dl]-3-[2+(5
e ongrehdoRr oy o L0t ELPalErpBrbRE gk B BN Sl £t

(1-e€Hyl- 1 DXy g@dvol- myﬂ)ﬁélﬁﬂ]?uﬁaﬁdms at{phiee; dlmEthEﬂlpjrr&ntdWNR)@m,ethyl -thiazol-

OO AR T NN

acid¥sh @ leediRedts-bfrithidig 4OPL 4-airetyl-¥hid 20C-D Ul 43gi de (BF) alsingRh€appropriate
ring hetero atoms selected fromthe group consisting

amig¢ ( ¢§§h§cﬁﬁ??ogen and sul phur, or Rl is
Cl- Cs- al kyl am nocar bonyl or
C3- Cs- cycl oal kyl am nocar bonyl in either case

Exagild ¥hal |y substituted in the alkyl group by halo,

5-@% ; -4n19eth ﬁﬂhta%m &&n@s al kyl Cl-Cs-

Thlmormmmdlmadekgqed ae:n!eseeb%d mywamhn@nteamctsateésG

al kyl ) am no, di (C1-Cs-al kyl)am no-carbonyl,

Cl- Cs- al koxycarbonyl, a C3-C s-carbocycle, a 5- or
Exdhmﬁﬁmered heterocyclic ring having one or nore ring

16 085 QUB e GARE Sting of
Tthﬂ:a@Sxahlls lpydparddripcanylaaing 15- émr"t Bnul-pyrimglibdtyil k- 4rechybyhiazol-2-

yla é‘“%?&? 85{3&9} g&% ﬁS%QSaCr ergrsl r&gsc?iﬁ?@ ﬂX‘lN g;{ {2-[(2-dimethylamino-

ethﬂpﬁﬂem@ahlhmo]-Subéthyltpmmddinyct almnwhylhbmyd)l Zaplmacmahidy (Example 39,
sybstituted by a 5- or 6-nenbered heterocyclic ring

ving one or nore ring hetero atons selected fromthe
group consi sting of oxygen, nitrogen and sul phur,

Examples 93-96
These compounds, namely 4-[5-(2-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-ylcarbamoyl]-

ste

butyric acid ethyl ester, [S-(2-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-methyl-amine, 4-
oxo-pentanoic acid [S-(2-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide and 5-oxo-
hexanoic acid [5-(2-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide are prepared as
follows: A mixture of 5-(2-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-ylamine
(aminot-hiazole intermediate AG, 0.297 g, 0.12 mmol) and triethylamine (0.25 ml, 1.8 mmol)
in DCM (1 ml) is added to a stirred solution of the appropriate carboxylic acid (0.12 mmol),



or Rl is hydrogen or Cl-Cs-alkyl; R2 is Cl-C3-alkyl;
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2- ylﬁ 3t e’gg it fet 9}%18 ! z:(/@‘i%éééidh\f o{nntgﬁ%éh rifidin- Ml M&hﬂltﬂﬁzol 2-yl}-

Up TSR ng
suc@n@nge acidriltyt egen 1dﬁuﬂ2seut by} pyrnmdlrel -yt Iabtlhy ‘dmmb2 yll-3

hyd ! Idorggylé eﬁyffg k# ﬁ t?l%;%yr L éleX%ﬁ) rgeth}&l tguazol -2- gﬂ -3- pyrldm -2-

ylmhﬂhﬁ?@eﬂdle[]}t-dzytehybiitﬁigﬁzmumhmlébyl )-Hncktioptyrhiapgl Ayl ]- 3eayridin- 3- ylmethyl-

I TG R T e O

(2-tBalbagf- lp?/ﬂlmlcamm) -4 GletlGd-thikiol2;y ]amz}ﬁ}eﬁﬂo-x@&dwll)kmgl, 1-[5-(2-tert-
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e e e e e et p%lmldm 444
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onal’ly substitut by am'no y XY,
thiadolf 22y H-Gal2adi yl)ammqa p-ugeapl-[Hf2- @rq-,l@yﬁﬂgyyégm iri-4-yl)-4-methyl-thiazol-
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fromthe group consisting of oxygen, nitrogen and

sul phur, or Rl is -CO NRXRy, where Rx and Ry together
wowaoh/09d187 ni t rogen to which they are attached PEDEP2084/004603

5- to 12-menbered N-heterocyebic ring optionally

i ncluding one or nore ring hetero atons selected from
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CI -al kyl sul fan al kyl sul fin
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pyrimidd- Aﬁ Mtr{%&ﬁylcdheazolaz §r ﬁ@,ﬁdlhﬁ@@hﬁbmbybﬁreﬁ acpse(2itert-butyl-

rmn aV|n onhe or Qg ;:ro ato seleg g 9 tert-butvl-
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substituted by a 5- or 6-nenbere eterocyclic ring
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Exgm@upléﬁnSGStlng of oxygen ni trogen and sul phur. 3.
hA Co AL %‘{igt LG 1% P}n} dif14- - = t%}’lrEhB}ol'Zsyl] pyrazin-2-yl-
T %TC 1%%? o Sptitohart

ubs t ut
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medwéth)?mhéﬂéamlﬁﬁ@f\ﬁé)t@er‘amé’i"o?% sel ected fromthe group

consi sting of oxygen, nitrogen and sul phur,




or Rl is O -C4-al kyl am nocar bonyl optionally

substituted in the al kyl group by hydroxy, Cl-C4-
wW@bkdengs79hydr oxy- substituted C - C4-al koxy, di (BIT/EP2004/004603

- C4-al kyl) am no, di (Cl-C4-alkyl)am no- carbonyl,

a - C4- al koxycarbonyl, a 5- or 6-nenbered heterocyclic

ring havi ng one or nore ring hetero atons sel ected
CL t he group consi sting of oxygen, nitrogen and

sul phur, C1-C4- al kyl am nocar bonyl optionally

substltuted by droxy, or by Cl-C4-al koxy, or Rl is

@$Q@HQ%} aﬁ?ﬂéﬁarbonyl optionally substituted by

an1nocarbony| optional | y32 substituted by a 5- or

6- member ed heterocyclic riNgnhavijpg one or nmore ring

hetero atons sel ed fr ﬁ1 b IJ\Jgroup consi sting of
\R1 is hydrogen R2

oxygen, nitrogen an
is Cl-C3-alkyl; Yi§ ca bon or nift r ogen; land when R1
is unsubstituted Cl™&4<al kyl carbonyl and Y is carbon
then R3 is hal o, Cl-C4- &1ky| or a 5- or 6-nenbered
heterq égllc ri ng having one or nore ring hetero

in fref OREAIEOrBe FEEEHY om t he group consisting of oxygen,
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frorg Q%%iroﬁ 5'1?5&39:@% o@g e}{ rﬁHggén' JxMtsg%th amego hydr oxy,

or Rigis emmaﬂhooyqum@nhlavsulvgntmé 1nrra (r‘m@e carlngycﬂepebba at eng membered
heteﬁ %ycgg rexgg Lr 391% tﬂqee %xgmg%prm%%?@é{ﬁtﬂﬁ'ﬂ% s)%{t/ectg@ ﬁé}%ﬁ&i | gyoup consisting of -
mq@ubsﬁmmymeﬂdwahuﬁ or 6 nenbered heterocycllc ring

]glaVI (Sgclggng Syvlhﬁrjrlg‘fand e Wl :'tglmglht? g% %m&x cRéQ %Q Qttached
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freﬁ or,salt, form wherein W 2004/ 096797
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or RPk i@@@lk’glﬁﬁ%urbbﬁ}& @r kzy (]Bétlyﬂoalhyidm(mwyarb@yﬂnﬂ elthm‘]caﬂa optlonally
car boxy, % Cs-al k

- Cs- al koxy, .Cl-C8-
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trogen and
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substituted by hydroxy,

or R! is C1-Cs-alkylaminocarbonyl or Cs-Cs-cycloalkylaminocarbonyl in either case optionally
substituted by aminocarbonyl optionally substituted by a 5- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur,

or R! is hydrogen or Ci1-Cs-alkyl;

R2 is C1-Cs-alkyl;



or RLis a 5- or 6-nmenbered heterocyclic ring having
one or nore ring hetero atons selected fromthe group
weongiogst7dpng of oxygen, nitrogen and sul phur, OPCRELP1084/004603
am nocar bonyl optionally substituted by a
C3- G s-carbocycle or by a 5- or 6-nmenbered
heterocyclic ring having one or nore ring hetero atons
Y issatboptos ditFeashs 2 group consi sting of oxygen,
ni trogen and sul phur, or Rl is
Cl- Cs-al kyl am nocar.bonyl or
whe@R ! (s uesypbbtiatedydicps ﬂlstlaarrb@lm} pnd ¥ igrankep theise
optionally substituted in the al kyl group by halo
hydr oxy, cyano, am no, carboxy, Cl-Cs- alk¥ - C8-
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5. A conpound according to claim4 wherein RL is
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fron5the%'f01ﬁr é&@iﬁﬁﬁgedf higige, atty6deh and isdighufjavi ng one or nore

rin etero sel ted fro roup c stin
or Rt D) SRR it PO BE AR K cPEEep U BB CREh TR e gached
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3. A compound according to claim 1 or 2 wherein

R! is Ci-Cs-alkylcarbonyl optionally substituted by di(Ci-Cs-alkyl)amino, Cy-Cs-alkylcarbonyl
or Cy1-Cy-alkoxycarbonyl,

or Rlis a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms selected

from the group consisting of oxygen, nitrogen and sulphur,



RH b/ NHSRL XXI NYRa where RlL, Y, Ra and Rb

are as shown in the followwng table: Rl YRa Ro CHH
woR@4Q7Y N CH |1 NH NOH N~ C1 H NH CH3CTMER20b4/004603
CH3 CI H'IIl )CNN NOCH/Q' CCLH CClIlH NN
H WO 2004/ 096797 PCT/ EP2004/ 004603 81 R1 Y Ra Ro C

~or qus -%O-g'_}l{xﬁy,Hwhge Ru a'r_1|d Ry t(/)\ge%elr Wﬂh'\ghc’e\l nitrogen to which they are attached
form a 5- to 9-membered N-heterocyclic ring optionally including one or more ring hetero
atoms selected from the group consisting of oxygen, nitrogen and sulphur,
or Rt is Ci-Cy-alkylaminocarbonyl optionally substituted in the alkyl group by hydroxy, Ci-Ce-
alkoxy, hydroxy-substituted C;-Cy-alkoxy, di(Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)amino-
carbonyl, C;-Cs-alkoxycarbonyl, a 5- or 6-membered heterocyclic ring having one or more ring
hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur, C;-Cs-
alkylaminocarbonyl optionally substituted by hydroxy, or by C;-Cs-alkoxy,
or Rl is C;-Cgs-alkylaminocarbonyl optionally substituted by aminocarbonyl optionally
substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur,
or R!is hydrogen;
R? is C1-Cs-alkyl;
Y is carbon or nitrogen; and
when R1 is unsubstituted Ci-Cs-alkylcarbonyl and Y is carbon then
R3 is halo, C;-Cs-alkyl or a 5- or 6-membered heterocyclic ring having one or more ring hetero
atoms selected from the group consisting of oxygen, nitrogen and sulphur,
and R* is hydrogen or Ci-Cgy-alkyl,
otherwise R3 and R# are each independently hydrogen, halo, cyano, Ci-Cs-alkylsulfanyl, Ci-Cs-
alkylsulfinyl, C1-Cg-alkylsulfonyl, C;-Cs-alkyl, Ci-Cs-acylamino, a Cs-Cio-carbocycle, a 5- or 6-
membered heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, C;1-Cs-alkylamino or di(Ci-Cs-alkyl)amino each
being optionally substituted by amino, hydroxy, di(Ci-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, or Ci-Cs-alkoxy optionally substituted by a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of

oxygen, nitrogen and sulphur.

4. A compound of formula I

N\XY3
R

in free or salt form, wherein
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R1 is C;-Cs-alkylcarbonyl optionally substituted by halo, hydroxy, cyano, amino, carboxy, C;-
Cs-alkyl, C1-Cg-alkoxy, Ci-Cs-haloalkyl, Ci-Cs-alkylamino, di(Cs-Cs-alkyl)amino, di(Cs-Cs-
alkyl)aminocarbonyl, Ci-Cs-alkoxycarbonyl, a Cs-Cis-carbocycle, or by a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur,

or Rl is a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms selected
from the group consisting of oxygen, nitrogen and sulphur,

or R! is aminocarbonyl optionally substituted by a Cs-Cys-carbocycle or by a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur,

or R! is C;-Cs-alkylaminocarbonyl or Cs-Cs-cycloalkylaminocarbonyl in either case optionally
substituted in the alkyl group by halo, hydroxy, cyano, amino, carboxy, Ci-Cs-alkyl, Ci-Cs-
alkoxy, C1-Cs-haloalkyl, Ci-Cs-alkylamino, di(Ci-Cs-alkyl)amino, di(Cy-Cs-alkyl)amino-
carbonyl, Ci-Cg-alkoxycarbonyl, a Cs-Cys-carbocycle, or by a 5- or 6-membered heterocyclic
ring having one or more ring hetero atoms selected from the group consisting of oxygen,
nitrogen and sulphur;

R2 is Cq-Cs-alkyl;

Y is carbon or nitrogen; and

when R! is unsubstituted Ci-Cs-alkylcarbonyl and Y is carbon then

R3 is halo, hydroxy, cyano, amino, carboxy, -SO2NHz, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-
haloalkyl, amino-Cs-Cs-alkyl, amino-Ci-Cs-alkoxy, Ci-Cs-alkylaminocarbonyl, di(Ci-Cs-
“alkyl)amino, di(Cs-Cs-alkyl)aminocarbonyl, di(C;-Cs-alkyl)amino-Ci-Cs-alkyl, di(Ci-Cs- .
alkyl)amino-C;-Cs-alkoxy, aminocarbonyl, Ci-Cs-alkoxycarbonyl, carboxy-Ci-Cs-alkyl,
carboxy-Ci-Cs-alkoxy, a C3-Cys-carbocycle, a 5- or 6-membered heterocyclic ring having one
or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
or C;-Gg-alkylamino optionally substituted by hydroxy,

and R# is hydrogen, halo, hydroxy, cyano, amino, carboxy, -SO2NHj, Ci-Cs-alkyl, Ci-Cs-
alkoxy, Ci-Cs-haloalkyl, amino-Cy-Cs-alkyl, amino-Cy-Cs-alkoxy, Ci-Cs-alkylaminocarbonyl,
di(Cs-Cs-alkyl)amino, di(Ci-Cs-alkyl)aminocarbonyl, di(Ci-Cs-alkyl)amino-Cy-Cs-alkyl, di(Cq-
Cg-alkyl)amino-Ci-Cs-alkoxy, aminocarbonyl, C;-Cs-alkoxycarbonyl, carboxy-Ci-Cs-alkyl,
carboxy-Ci-Cs-alkoxy, a C3-Cys-carbocycle, a 5- or 6-membered heterocyclic ring having one
or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
or C1-Cs-alkylamino optionally substituted by hydroxy,

otherwise R? and R# are each independently hydrogen, halo, hydroxy, cyano, amino, carboxy, -
SOzNH.z, Ci-Cg-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl, amino-C;-Cs-alkyl, amino-C;-Cs-alkoxy,
C1-Cs-alkylaminocarbonyl, di(Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)aminocarbonyl, di(Ci-Cs-
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alkyl)amino-Ci-Cs-alkyl, di(Ci-Cs-alkyl)amino-Ci-Cs-alkoxy, aminocarbonyl, Ci-Cs-
alkoxycarbonyl, carboxy-Ci-Cs-alkyl, carboxy-Ci-Cs-alkoxy, a Cs-Cis-carbocycle, a 5- or 6-
membered heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, or Ci-Cs-alkylamino optionally substituted by

hydroxy.

5. A compound according to claim 4 wherein

R1is C;-Cg-alkylcarbonyl or a 5- or 6-membered heterocyclic ring having one or more ring
hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,

or R is C;-Cs-alkylaminocarbonyl optionally substituted in the alkyl group by Ci-Cs-
alkoxycarbonyl, di(Ci-Cs-alkyl)aminocarbonyl or by a 5- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur;

R2 is Cy4-Cs-alkyl;

Y is carbon or nitrogen; and

when R! is unsubstituted C;-Cs-alkylcarbonyl and Y is carbon then

R3 is halo, C1-Cs-alkyl or a 5- or 6-membered heterocyclic ring having one or more ring hetero
atoms selected from the group consisting of oxygen, nitrogen and sulphur,

and R* is hydrogen or Cy-Cs-alkyl,

otherwise R? and R# are each independently hydrogen, halo, Ci-Cs-alkyl, Cs-Cs-cycloalkyl, a 5-
or 6-membered heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, or C;-Cs-alkylamino optionally substituted by

hydroxy or di(Ci-Cg-alkyl)amino.

6. A compound according to claim 4 or 5, in free or salt form, wherein

R! is C1-Cy-alkylcarbonyl or a 5- or 6-membered N-heterocyclic ring having one or more ring
hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,

or R! is C1-Cs-alkylaminocarbonyl optionally substituted in the alkyl group by Ci-Ca-
alkoxycarbonyl, di(Ci-Cs-alkyl)aminocarbonyl or by a 5- or 6-membered N-heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur;

R2 is C1-Cs-alkyl;

Y is carbon or nitrogen; and

when R! is unsubstituted Ci-Cy-alkylcarbonyl and Y is carbon then

R3 is ha‘lo, Ci-Cs-alkyl or a - or 6-membered N-heterocyclic ring having one or more ring

hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
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8. A compound according to claim 1, which is also a compound of formula XXI
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R1 wherein Rl is as herei nbefore defined; (B) for the
preparation of conpounds of fornula | where R3 is a 5-
w@eoodomaabered N- heterocyclic ring having onePCI/EPIN€004603
ring hetero atons selected fr®@mthe group consisting
of oxygen, nitrogen and sul phur, reacting a conpound
g Tornul agk whererm R, &2, & and YRgl T as R>
erergiver ore def Tmed gt {35 Thtoro—or—bromoy—wtir—a—
dompglind of formua 1Y RS R6/N-H IV vherein R and R6
tloget a g- ‘or |6-nmenbered N;hetGerocycli¢ ring
havi ng Fone lor 7 nmoy.e riing hetefo atons se] &cted|from
tithe group conbi st | ny ¢of oxygenh, nitrogen and s$ul phur;
C) for theNuyeparati on oN cofpounds qf formula T §H
yher e RS;;ENC -C8-al kylam no jopti onaICI y substituted

by hydro di (Cl- C8-al kyl ) am noy creaesd,ng a
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di (A -Cs-alskyl) amino (D) fpr tH&Cprieakati on of
gonpounds of formula | where R1L is C ¢4 al kyl car bonyl
opttonat-y—substuted—by—halp—hydroxy,—cyano—amno, |

¢ar boxy, C8- al kyl c1-%s- aI koxy, [Cl- Cé ha| oal kIyI ,
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di (O - €S- kyloH, ani npcar bony|, CIk€s-igikyl car ponyl ,

[1- Cs- al koxycar bonyl, |a C3-Clpg-carbocycl’e, or py WO
70047096797 PCIT E P00 064663 —S6—a—5—or—6=rnenbered
het erocyclic ring having one or nore ring hetero atomns

sel ected fromthe group consisting of oxygen,
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I 0 HOG
decqpgesTer 38 aPH'éP?—:?B’F%é%Wbé@n%en aci d halide or anhydride
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0. 3 ERbASoPlnd homt 0 16Ty R
A -C8-al kylam no, di (d- C8-al kyl) am no,
di (A -Cs-al kyl)-am nocarbonyl, d -Cs-al kyl carbonyl,
11. &y é}@n%ekmgﬁ%mﬁ@p ,coglp@gn%}sg.ctive ingredienty a compounc)i/ according to any

one of claims 1 to 9.

12. The use of a compound according to any one of claims 1 to 9 in the manufacture of a

medicament for treatment of a disease mediated by phosphatidylinositol 3-kinase.

13. The use of a compound according to any one of claims 1 to 9 in the manufacture of a
medicament for treatment of respiratory diseases, allergies, rheumatoid arthritis, osteoarthritis,
rheumatic disorders, psoriasis, ulcerative colitis, Crohn's disease, septic shock, proliferative
disorders such as cancer, athersclerosis, allograft rejection following transplantation, diabetes,

stroke, obesity or restenosis.

14. A process for the preparation of a compound of formula I as defined in claim 1, in free or

salt form which comprises the steps of:



carbocycle, or by a 5- or 6-nenbered heterocyclic ring
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wherein R7 is C;-Cg-alkyl optionally substituted by hydroxy or di(Ci-Cs-alkyl)amino;

(D) for the preparation of compounds of formula I where R? is C;-Cg-alkylcarbonyl
optionally substituted by halo, hydroxy, cyano, amino, carboxy, C;-Cs-alkyl, Ci-Cs-
ﬁfkoxy, C1-Cs-haloalkyl, Ci-Cs-alkylamino, di(Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)-
aminocarbonyl, Ci-Cg-alkylcarbonyl, Ci1-Cs-alkoxycarbonyl, a Cs-Cys-carbocycle, or by



RO NH2 X wherein RO is Cl-Cs-al kyl optionally

substituted by hal o, hydroxy, cyano, am no, carboxy,
w@0@89abkyl , Cl- Cs-al koxy, hydroxy-substit ut eBCT/EP2004/004603

a - C8- al koxy, C1-C8- hal oal kys, Cl-Cs-al kyl am no,

di (C1-Cs-al kyl )arri no di (G -Cs-al kyl ) am nocar bonyl

ocs-%gsﬁféorglgé etﬁg ?‘1 gie c’yglrc r&ngr}}a%gmgcoﬁrg\g? (rr:%or% fiag %etez';%atoms selected
r i nigorh eheegrouptomssting Ioé okygdn fri@ogdnhadgnlphpr,ceasing taicompound of
of f%%gle& ni trogen and sul phur, or

C1-'E8M4F )JI am nocar bonyl optionally substituted by

hydroxy; (G for the prepaggati on of conpounds of

formula | where R3 is G -Cs-alky sul finyl or

Cl- Cs-al kyl sul fonyl, RXi di si é tE mprresgﬂndl ng
- 'sdl finy

Cl- Cs- al kyl sul fanyl or
respectively; (H for b‘l eparatl on of conpounds of
formula | where R3 is -C8-al kyl) am no

optional Iy substituted by Rini no, hydr oxy,
di (C I kyl 6- er ed
et EhaEg s Kt R dnasierts Peminbgiore dAters T A spmPgua gffgrmula VI

sel ected fromthe group conspsting of oxygen,

nitrogen and sul phur, reacti ny the correspondl ng
conpound where R3 is Cl- B8 & k_ﬁ sul f|H

Gl g e PR T R gl P

a P 6h-€htadldydaobanyl bpreaily whetieitddnbyalmdo Ry dagy, cyanO, amino, carboxy,
d&gén%lﬁnlt ICy C,O O(x()flbb§8 holggl:kg %l I allgflilarglnlgt i 3) 1-Cg- Xlkyl )amino,
6 rtﬁ(ﬁae@yaajky heinmcmx;bohylc C{-Cmglldyh;mbmgyb e-@rallityeanbbmg, a Cs-Cs-

het ero at,ons ,sel cte fr nSJSt ng of .
oy el TP A g BaPBREN Perp T BFnEaa BE GRAPG g ing heero
of sompedlatsl démfthe grohip consikieg of 65/ges, rogsr Aldksaiphur;
reacting the correspondi ng conmpound where R3 is
CI C8-al kyl sul finyl wth an al kali netal Cl1-

C8- @) kapxhélBsephrhtioh OF cérﬂ@tﬂﬂ@@ﬁﬁoﬁhhl@ﬂ vier€ BABADACSaltflamino-

fornmul a where R3 is substituted a
5- @b @y@wﬁasvﬁf%}%@wl }Waﬁﬁ‘yh%rnﬁgar&w& B&g C1-Ci-alkyl,

ri rkgl-b@mas?y HYHRS - sasétﬁgae@dslfcrgxamaxlg}ecgt:%aloamsI@tcsrwkylamlno,
of gen, nitrogen and sul phur, reactl ng

corq11 el kHipreis fp 81 Cralky Bammorag @1Y-1=C§1'§P Rﬁﬂomaﬂ?cwl a Cs:Crs-
W' t&r@oc? % f orfeorBMb@ed KeddS e Tiig )g%vm?%rn@ o¥nloge ring hetero

is a 5- or 6-nenbered heterocyclic
r| r@omawlwgecbﬁn@mdhe gnepp sonsistigs REewsen dti b Agenstldegtrbyr, or Ci-Cs-

S ul Jq%)ggx%m%r rlﬂenglr %éﬁgngP&{tutgef:}sg %erogl?kx;egcgﬁ{é aarﬁﬁjnpound of

pr eﬁoanalal\dmlmirelowpl&ﬁ RisndfY fronnhdrainbefphedefingd, Wwish a compound of

ing the correspondi ng conpound where R3
sa%irpeé-e‘glhﬁyl sul fonyl with an al kali netal cyani de;

0=Cc=N—R" Vil

wherein R? is C;-Cs-alkyl optionally substituted by halo, hydroxy, cyano, amino,
carboxy, C1-Cs-alkyl, C;-Cs-alkoxy, hydroxy-substituted Ci-Cs-alkoxy, Ci-Cs-
haloalkyl, C;-Cg-alkylamino, di(Ci-Cs-alkyl)amino, di(.C1-Cs-alkyl)aminocarbonyl, Cs-
Cg-alkoxy-carbonyl, a Cs-Cis-carbocycle, a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen

and sulphur, or Ci-Cs-alkylaminocarbonyl optionally substituted by hydroxy;



and (ii) renmoving any protecting groups and recovering
the resultant conmpound of fornmula | in free or salt
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(F) for the preparation of compounds of formula I where R? is C;-Cs-alkylamino-
carbonyl optionally substituted by halo, hydroxy, cyano, amino, carboxy, Ci-Cs-alkyl,
C1-Cs-alkoxy, hydroxy-substituted C;-Cs-alkoxy, Ci-Cs-haloalkyl, C;-Cs-alkylamino,
di(Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)aminocarbonyl, C;-Cs-alkoxycarbonyl, a C3-Cys-
carbocycle, or by a §- or 6-membered heterocyclic ring having one or more ring hetero
atoms selected from the group consisting of oxygen, nitrogen and sulphur, or C;-Cs-
alkylaminocarbonyl optionally substituted by hydroxy, reacting a compound of

formula IX

RY /AN '
N )_ N IX
N Y 1
\*\,gs T

wherein R2, R3, R*and Y are as hereinbefore defined and T? is a §- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, with a compound of formula X

R™—NH, X

wherein R? is C;-Cs-alkyl optionally substituted by halo, hydroxy, cyano, amino,
carboxy, Ci1-Cg-alkyl, Ci-Cs-alkoxy, hydroxy-substituted C;-Cs-alkoxy, Ci-Cs-
haloalkyl, C;-Cs-alkylamino, di(Ci-Cg-alkyl)amino, di(C;-Cs-alkyl)aminocarbonyl, Cs-
Cg-alkoxycarbonyl, a C3-C15-carboc3}cle, or by a 5- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen,

nitrogen and sulphur, or C;-Cs-alkylaminocarbonyl optionally substituted by hydroxy;

(G) for the preparation of compounds of formula I where R3 is C;-Cg-alkylsulfinyl or
C1-Cs-alkylsulfonyl, oxidising the corresponding Ci-Cs-alkylsulfanyl or C;-Cs-
alkylsulfinyl respectively;

(H) for the preparation of compounds of formula I where R3 is di(C;-Cs-alkyl)amino
optionally substituted by amino, hydroxy, di(Ci-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, reacting the corresponding compound

where R3 is C;-Csg-alkylsulfinyl or C;i-Cs-alkylsulfony! with a compound of formula Xa

N Xa
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ora protected form thereof where R™ and R® are independently Ci1-Cs-alkyl optionally

substituted by amino, hydroxy, di{Ci-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur;

(I) for the preparation of compounds of formula I where R? is C1-Cs-alkoxy, reacting
the corresponding compound where R3 is C;-Cs-alkylsulfinyl with an alkali metal C;-
Cs-alkoxide; .

(J) for the preparation of compounds of formula I where R3 is C;-Cg-alkoxy
substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero
atoms selected from the group consisting of oxygen, nitrogen and sulphur,: reacting the
corresponding compound where R3 is C1-Cg-alkylsulfinyl with a compound of formula
Xb

HO—V—T’ Xb
where V is C;1-Cs-alkyl and T2 is a §- or 6-membered heterocyclic ring having one or
more ring hetero atoms selected from the group consisting of oxygen, nitrogen and

sulphur in the presence of a base; or

(K) for the preparation of compounds of formula I where R3 is cyano, reducing the
corresponding compound where R3 is C;-Cs-alkylsulfonyl with an alkali metal cyanide;

and

removing any protecting groups and recovering the resultant compound of formula I in

free or salt form.



