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The present invention relates to organi:c conpounds, their preparati ofvah

their use as pharmaceuticals. In a first aspect, the present invention
provides conpounds of formulal Ra NHRSN SI R R in free or salt-
form wherein R is hydrogen or ami nocarbonyl opti onal | y substituted by
nitrite, or R is G -Cs-al kylcarbonyl or G -Cs-alkylam nocarbonyl either of
whi ch bei ng OMPMUWIAMUEHWEHVWM UGENAS BIBIrTKINRSE ANHIITORS

Ct - Cs-al kyl am no, di (G -Cs-al kyl)am no, carboxy, Cl- Cs-al koxycarbonyl, _
nitrite, phenyl, C -Cs-haloalkyl, or by G -Cs-al kyl optionally substituted
by hydroxy, or Rl is G -Cs-al kylcarbonyl or G -C8-al kyl am nocar bonyl either
of which being optionally substituted by C3-Cs-cycl oal kyl optionally

subst i t ut@gd JRyemidvaNdin rélkteslo bx%agc -complids] ﬂﬁfr%éb/ajraﬁﬁn and their use as

C -C8-al k Iam nocarbonyl ei t her of which bei ng optionally substituted by

G -Cs-al ﬁ?nifﬁtlﬁ“@ |y substituted by hydroxy, or Rl is Ct-Ca-al kyl carbonyl
or Ct-Ca- aI kyl am nocar bonyl either of which being optionally - substituted
by phenyl optionally substituted by hydroxy or Cl-Cs-alkyl, or R is

Gi - Cs- al Hybdaytsepert, the presenCinvahtion arrvivies eothpenpids of fdremlak  whi ch being .
optlonally substituted by a 5- % 6- menmber ed heterocyclic ring having one
or nore ring hetero atons - selecteq fromthe group consisting of oxygen,
nitrogen and sul phur, that ri gl bel } ﬁptl,ﬁnally substituted by hydroxy, =
Ci -Cs-al kyl or G -Cs-al koxy,R% \ ' (NH)a Het Where a is-0 or | and- -
Het denotes a 4-, 5- or 6-ne >terogyclic ri ng having one or nore :
ring hetero at ons sel ect eg‘n . “he group consisting of oxygen, nitrogen E
and sul phur, that ri ng bei hg o;t4| onal l'y substituted by hydroxy, G -Cs-alkyl,.
Cl - Cs-al koxy or by a 5- or 6-nmBtbered heterocyclic ring having one or nore
ring hetero ato sel ected fromthe group consisting of oxygen, nitrogen
and sul ph‘b&ee%gi‘fﬁf‘%z‘é NHO 53 2 5 AUG 2006 2

R1is hydrogen or aminecarbonyl optionally substituted by nitrile,

or Rt is Ci-Cs-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by halogen, hydroxy, amino, Ci-Cs-alkylamino, di{C;i-Cs-alkyl)amino, carboxy, Cs-
Cs-alkoxycarbonyl, nitrile, phenyl, Ci-Cs-haloalkyl, or by Cl—Cg—alkyl optionally substituted by
hydroxy, '

or R1is C;-Cs-alkylcarbonyl or Ci-Cs-alkylaminocarbonyt either of which being optionally
substituted by Cs-Cg-cycloalkyl optionally substituted by hydroxy,

or R! is Ci-Cy-alkylearbonyl or C1-Cg-alkylaminocarbonyl either of which being optionally
substituted by Ci1-Cs-alkoxy optionally substituted by hydroxy, )
or R! is C;-Cg-alkylcarbony! or Ci-Cs-alkylaminocarbonyl either of which being optionally o
substituted by phenyl optionally substituted by hydroxy or C;-Cg-alkyl,

or R! is Cy-Cg-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by a 5- or 6-membered hetefocyclic ring having one or more ring hetero atoms 7
selected from the group consisting of oxygen, nitrogen and sulphur, that ring being optiona-!ly :
substituted by hydroxy, Ci-Cs-alkyl or C;-Cs-alkoxy,

or R1 is {C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxXygen, nitrogen and sulphur, that ring being optionally substituted by hydroxy, Ci-Cs-alkyl,
Ci-Cs-alkoxy 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 RLis -(CO-(NH)b-T where bis 0 or 1 and T denotes C3-Cs-cycl oal kyl or
phenyl either of which being optionally substituted by hydroxy,

C -Cs-al kyl, Cs-Cs-al koxy, or by CrCs-alkyl substituted by hydroxy,7 RRUG 3006
C - C3- al ¢ayd4-12848Rat@epen; one of R3 and R4 is R6 and the other is R7; R5 s

hydr ogen or hal ogen; R6 is hydrogen, hydroxy, am no, -SOR8, -SO2R8, -SO2NH2,
- SO2NROR10, -CORs, -CONHRs, -NHSO2R8, nitrile, carboxy, -OR or

C - Cs-hal oal kyl ; R7 i's hydrogen, R11, %R hal o, carboxy, -SO2R8, nitrile

or Cl-Cs-haloalkyl, or, when R4 is R7, R7 can also be -NR12R13, R14 or

-OR14; R I@QQ—(@—b)a( J‘b-”[dﬁﬁ&@ qi,e{gtd or ﬁh@’r ﬂlex'&}ﬂzs oL C%yc(&ﬂ%&l 6k Bﬁéﬂﬂ/&ther of

optionally substitute hal og hydr ox koxy, nitrile, am no,
Cl - Cs- al whirka heipg oprionglly @PhWtaqi y hydrernd:r- eﬁ&ﬂefilﬁvaﬂ@m archy- Gi-Rsrrlkspk

Cs-Cs- cys%ggpc{lggglb Bienal Iy substituted by hydroxy, Ci-Cs-alkoxy, nitrile,
y Zmr)fg di (Cl-Cs-al kyl)am no or a 5- or 6-nmenbered

ﬁ(Tt gfoc&t‘ﬂ-ls&ﬁmﬁ}q’lmhaln@emne or nore ri gg hfatﬁro atﬁm; sel ec';)ed fromthe
arup oRTR: AR KV BRI gD, and sulphur, Lhat ring betng
?r R9 arﬁFthﬁdrbggecermlcagmﬁ; P(; (r)\e ni trogen atomtg V\:f[‘li ch t(r)\ey are attach(raslher
orma 5;..0 - e e e

e T4 M e a8 D ot A sh ) ik e L BELSIS 1 Cule
sul %hur N’Hﬁﬁl DR8] Iﬁg‘llaﬁiaflg))@p-ltﬂéwal 3 (tyC@hhsil];lllpt ed by Cl-Cs-al kyI rglxt he;leng
o - o a5 Mdrofe 575 ORE Rl eathpny S0l nisgle oes G abopfhbiperhn i

Cr Cs- al kyl, R7 edn b NRBES, Rtmedmﬁ with the nltrogen atomto WhICh t hey
are attac ed forma_ 5 menber ed hetero%llc ring that contal ns one

or R andef amﬂé%nfiﬁtnéhf&s%rfékrléa Garlorsvelealikyh gnfionally subssitetad byt oxygen,

ni¢roge h Nghe e oSt dif it ;
a %Tg e e e T Y SELE

Terns usihen i is he-(apdeil for é?aﬁmc Inalkel, pnreorfadiv |smlngedrb:aﬁydqgsy, Caesptalboran | y
substit yliefl 2B8adT§LNEk A fgld@aﬂél bhﬁlkgr)&&i&oro% &y I Q. rh&n()?@d E&e EPG& iltn ted

at one or ﬁDre ﬁOSI tl ons I natl on era
| i sted tHagingaht er moréﬁnghttc@mgmy Béleca@l ﬁu@adhdwgpep nomkestiog e oxygenonitrbgeac hed

01 R o PR 5 A, AR e -

Ci - Cs- alGeydikylydri RhhamleBA° begetifen miﬂmherpitmgen atom to which they are attached form a 5-
or 6-membered heterocyclic ring that contains one or more further hetero atoms selected from
the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
Ci-Cs-alkyl;
either R1? is Cy-Cg-alkyl or Cs-Cs-cycloalkyl optionally substituted by hydfoxy, amino, Cy-Cs-
alkylamino or di(Ci-Cs-alkyl)amino, and R is hydrogen or Cy-Cs-alkyl; or Ri2 and R*3
together with the nitrogen atom to which they are attached form a 5- or 6- membered

C heterocyclic ring that contains one or more further hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by Ci-Cs-
alkyl; and | |
R4 js C;-Cs-alkyl optionally substituted by hydroxy or -NR122R13.

Terms used in the specification have the following meanings:

"Optionally substituted" as used herein means the group referred to can be substituted at one

or more positions by any one or any combination of the radicals listed thereafter.

“Aminocarbonyl” as used herein denotes amino attached through the nitrogen atom to a

carbonyl group.



met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, straight or branched pentyl, straight or branched hexyl, AUG 2008
stralghtcgg4gggﬂﬁm§93heptyl or straight or branched octyl. Prefer&%?&,

G -GCs-alkyl is G-C4-alkyl. "C3-Cs-cycloal kyl" denotes cycloal kyl having 3
to 8 ring carbon atons, for exanple a nonocyclic group such as a

cycl opropyl, cyclobutyl, cycl opentyl, cycl ohexyl, cycloheptyl or

cycl ooctyl, any of mhich can be substituted by one or nore, usuaIIy one or

t Cr » bi bi I

b:NgycI oo%&ﬁs g%}'lefcg s a'lét ' g 5? gf‘gbob?' @Yg%}f@b’t’%‘%’g 35 ffgﬁ“ﬁﬂﬁt yl,

cycl opﬁ ?mytlr}]lyl , ethel, mlgmmyﬁh1sopmb§alhﬁﬂmlyﬂ mbmv\%lpéeodmh tyy| rert(Buf:)ﬂJ stﬁ%lﬂlokbmymhadlteﬂot es
st rai C |n or ranc a i,ch, ma met hoxy,
ot hoxy, R ¢ BB B Rt ot LR RNy OF SeiBE SRAHELP Tt oxy

strai ghtpleferdlﬂﬁrmk@ohuaﬁlni Ox¥a-alidyt.ai ght or branched hexyl oxy, straight or
branched heptyl oxy, or straight or branched octyloxy. Pref erably,

Cr-Cs-al koxy is Cr-C4-al koxy. "CrCs-hal oal kyl" denotes G -Cs-al kyl as

her ei nbefQf€;-eleidangs §éﬁb‘§és'c§rélbﬁﬂ VIRavRRS B8 A mgerb&attegenfoatﬂlﬁ ple BT ef er abl y
one, two or three hal ogen ons preferabl uorine or chlorine atons

Pref er abmynt@ycltssgrﬁam lagla Gy omopmcm oyl smgmwb sxclohexpheyclehgptyber t hr ee

fl uorine r n
and G - 2opeFL aff b ERFHETE be e RaPhiUl ARG bonply bher Gt BRI
G - Cs- hah@awkytabésdeenpmehyhasbh@dehﬂﬁﬂﬁm&@Wd@bﬂﬂbd&dkﬂétmEGaBy a carbon
atomto I
denote a Cf%gfkgﬁg}s( ¥C%Lﬁ9 ﬁyl s ﬁe)c ]a%h}yﬁ’%? 1 CIO%n’gylt‘sd)ﬁ)gep @or%é%f))tg{noups as
herelnbefore defined, which may be the sane or different. Preferably

al ky, and G - Csy al ecti,v l,am no

C €&l LRI A0l O Copali] 1L AR CoBRSSh el oo G Blfihar 0,

8 r: ng Claf:tbﬁﬁy,&ﬂ@@ n i)fh’poﬁx,a:g@ﬁ‘ep@cy, Hﬂi&ﬁﬁ{j@isbbutgk)qlsa: buteky,asrt-butiig] opr opyI
cycl obutyl, .cyclopentyl, clo ycl ooc
WhEch e catrtsbt 6E bOPE Rty SRS et he Rl Srist P bigehid beehidm
groups, &fsudi %t 6V6ﬂah&e@r&%ﬂo}$}u@}e@§abﬂi Cyctqimend s CRC,hikexs! ooctyl .
Preferably " - cycloal kyl™ is cyclopropyl cycl obutyl, cyclopentyl,

cyclohexyl cycl oheptyl or cyclooctyl. 2 Case 4- 32348A/HO 53 5 AUG 2006 4

" Hal ogenc,of,-LNed1Ryl” RYotpeC]- tttgnayns‘g hefdhIMFh:R Qe filldQATbABuRH by BE mops ef erably
it is fluorine or “chlorine. " - or 6-nenbered heterocycllc ring

cont ai ni headossn aramess preferablyiong, W@t(ertb@t?éﬁtog@} demsdpretesahly ﬂ%‘em@rflﬂfbl%@ﬁsl sting
of nitr 05&81‘3? uPB&YeQ?rHy @‘@g%id&fﬂ%ﬂ is @SCPQEH sﬂﬁitﬁht@d 'E?%n@?wofd}rthﬁeé FBLife or

azetidi ne ran, pyrrole, pyrrolidine, pyrazole, azol e, triazole,
|soth|azéheumﬁemnazole

" C1-Cs-alkylcarbonyl”, “C;-Cs-alkoxycarbonyl” and “Ci-Cs-haloalkylcarbonyl” and denote
~ Cr-Gyalkyl, Ci-Cs-alkoxy or Ci-Cs-haloalkyl respectively as hereinbefore defined attached by a
(:/ carbon atom to a carbonyl group.

"C1-Cs-alkylamino" and "di(Ci-Cs-alkyl)amino” denote amino substituted respectively by one
or two Ci-Cs-alkyl groups as hereinbefore defined, which may be the same or different.
Preferably Ci-Cs-alkylamino and di{C;-Cs-alkyl)amino are respectively C;-Cs-alkylamino and
di{Cy-Cs-alkyl)amino. '

"Cs-Cy-cycloalkyl” denotes cycloalkyl having 3 to 8 ring carbon atoms, for example a
monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl, any of which can be substituted by one or more, usually one or two, Ci-Cs-alkyl
groups, or a bicyclic group such as bicycloheptyl er"Bicyc'l-ooctyl{ Preferably "Cs-Cs-
cycloalkyl” 1s cycl-opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.



t hi adi azol e, isothiazole, oxadiazole, pyridine, oxazole, isoxazole,
pyrazine, pyridazine, pyrimdine, piperazine, norpholino, triazine,2?§xazi008
or thi azodses-3Bnef@osed heterocyclic rings include piperazine, norpholino,

i m dazol e, isotriazole, pyrazole, pyridine, furan, oxazole, isoxazole and
azetidine. Throughout this specification and in the clainms that follow,

unl ess the context requires ot herwi se, % he word "conprise", or variations
such as "conprises"” or "conprising”, will be wunderstood to inply the

i ncl usi onHRfogéh St Rh " A LEEN B ineS LRBrIRY, bESAMP of fodink ?&%ébl?rit S eI not
the exclusion of any other integer or step or group Of Integers or steps. -
Preferre@ﬂ@@Wbounds of the present invention include conpounds of fornula I
in free or salt form wherein R is hydrogen or am nocarbonyl optionally
substituted by nitrile, or R is Cs-Ca-al kyl carbonyl or

Ci - Cs- al klSawt focamtyoed/heteriocyvlic riog containingosilengt optnimglatdrgatosussbried dtoad by

hal ogen, di. ( Ci - gl kyl in rko i - Cs-al kaxycar bonyl ,
e, S e ittplln Yol P pulb Rl B R I BL8BE, ¢t e
lé)s/ tgs/dr oaczr;idiini, flaﬂani, pyz@ble,_qaﬁrg:!!ildmeapyimnlda,riimgﬂmyblraapitai;%gaédgamllﬁgs&tirdz_ulepd b)t/) I
-Cs-cygl o L is - Cs-al carbonyl or ,C -Cs-a ajri nocar bony
o ther - opiariarele iseagoisyb Fize(E bl AP PR PR R BHE onal 1y
subst i t upyeiinidinehyigeraxiie, BorpRoling tliziks) orhAyd srahiagsly) Peferred heterocyclic rings
N I T
sel ect edisb*08%tahe agdr@ige. consi sting of oxygen, nitrogen and sul phur, that
ring being optionally substituted by G-Cs-alkyl, or R is -(CzO-(N-1);
Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-nmenbered N- heterocyclic

ri g havimguoms s BRLGichidaiBheh O3 RacBlI66! Gles HRMMAS: WP consi sting
of ~"oxygen, nitrogen and sul phur, that ring being optionally substituted by

hydr oxy, otlgwdzs, thelyerd “comptee’apkeatiations $rhas Scomprisss hemfremadisinal ewilidyec| i ¢

ring havjin I | Ng r

congi ot 1 R B/ e WS R BB SEEELAE 0L A2 WBa b 006
5 or Rt o the Selosionif inpodre irfegte nostels 00808 of it¢gses deykeper phenyl eit her of
whi ch being optionally substituted by hydroxy, Cl-Cs-alkyl, or by
Cl-Cs-al kyl substituted by hydroxy, R2 is Cl-C3-alkyl; one of R3 and R4 is
R6 and threfeotetieompeurdi of i presenhinderopanndudtalnggends &otmulaydn bgeor satrydr oxy,
am no, }gCZFS - SO2NH2, - SO2NROR10, -NHSO2R8, cyano, carboxy, -ORs or

Cl - CA- halPBB1 VBT ™Ry i " hydrogen, -OR', fluorine, chiorine, bromine, nitrile
or C - CARNieheddoksyit or AhinowdibonyRéptisnally substituted by nitrile,

or Rl is C;-Cg-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by halogen, hydroxy, di{C;-Cs-alkyl)amino, carboxy, Ci-Cs-alkoxycarbonyl, nitrile,
phenyl, Ci-Cs-haloalkyl, or by C;-Cs-alkyl eptionally substituted by hydroxy,
. or R is C;-Cg-alkylaminocarbonyl optienally substituted by Cs-Cs-cycloalkyl,

C/ or Rl is C;-Cg-alkylcarbonyl or C;-Cs-alkylaminocarbenyl either of which Being optionally
substituted by Ci-Cg-alkoxy optionally substituted by hydroxy,
or R1is C;-Cs-alkylcarbonyl or C;-Cs-alkylaminoecarbonyl either of which being 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, that ring being optionally
substituted by Cy-Cs-alkyl,
or Rl is -(C=0)-{NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered N-
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nifr-ogen and sulphur, that ring being optionally substituted by hydroxy, Ci-Cs-alkyl,
C1-Cs-alkoxy or by a 5- or 6-m_f.;mb.erc_:d heterocyclic ring having one or more ring hetero atoms

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



R7, R7 can also be -NR12R13 or -OR14; R8 and Rl11 are independently

Cl-Cs-al kyl; either RO is Cl-Cs-al kyl optionally substituted by hydrfg%‘uﬁ 006
C3- Cs- cycheabkybamptssonal |y C. substituted by hydroxy, C-Cs-al koxy,

nitrile, di(Cl-Cs-alkyl)amno or a 5- or 6-nmenbered heterocyclic ring
having one or nore ring hetero atons selected fromthe group consisting of
oxygen and nitrogen, that ring being optfl onal ly substituted by Cl-Cs-al kyl,
and R10 is hydrogen or C-GCs-alkyl; or BY and Rl together wth the nitrogen

atom to WhReR {OEw)- NIt T%E&G FIeJ&nB&E 6;-&- c?cloﬁl%l%r?nggﬁegﬂe F wili€ Bﬁb’éﬂégr c ring

that contains one or nore further hetero’ato

consi st i mptieallysybssitutad bty hyduosyci-Ce-nlkyl, of by Cosisatiybplistited by bydsexy, t ut ed by
Cr- Cs- aIRIg ch 3_&%}3{ R12 is Cl-Cs-al kyl- optionally substituted by

di (G - 11? and R13 is hydrogen or C3-Cs-alkyl; or R12 and R13

t oget her ombm-‘mgilﬁﬁsrﬁ?gmdthftonhemmmhl ch they are attached forma 5- or

6- menber eg. | etgr%ﬁ%glljlf? ring that contains one or nore further hetero atons
sel ected 1o r%?% § 5 tonsi st i ng of oxygen and nitrogen, that ring being
opt i onal Ry 1s§1yﬁségehulh)eiﬂoﬁy afino, €SO H 3KAHQ, NE g - SRLANRB I CENES OaRK Y andr uarbbey,

preferred.co d rmula | in free or salt forminclude those wherein
Rl is hy gggeb&"iﬁfﬁg‘é{ rbonyl optionally substituted by nitrile, or RL is

Cl - C4- al k&yl;sql’:}rrdhﬁg&ﬁ -G Gludefire pdhlotiRY bivesing, RoRYd oreCL-08halehlkyh bg RviRATRAGs
opti onal subs ute % hal o en, hydr oxy, di (Cl-C4-alky )am no, carboxy,
G - C4- al <an Bls 8 Pe:ORYhenyl, - C4-hal oal kyl, or by Ol - C4-al kyl

opti onal waﬁyhatdrg ;ﬁd@gﬂmén%@q @gélkypr Rl is C3-¢4-al kyI am nocar bonyl

optional |y substituted -cycl "oal kyl, or RLis - C4- al kyl car bonyl or
Cl - C4- al Rifleady iveutbabiy! omcmaklv méﬂfStlmcbw l@éirﬂv@c &pt@sd—'ﬁéllolﬂ}w eptisaallx ut ed by

Cl {C4- al t ar bonyl
or -% - M%Eﬁdgfg noc aé%yo?{y@e%l%éﬁegltgﬁvﬂ Mnnﬁb 2 SQOI %%%%cf uted by

g optionally
a 5- or betntonirdic sinstheviag ooy oF more fingheteng -'ﬁgmwpée fgtvméhcr gmyp h@nsesrlog af oms
Case 4-3 é#@ &h
oxygen, %%Ag?%g%ngﬁb&% s&?l gZQ Iraﬁlﬁg)?%g%ﬁ%&%aoﬂ on% ?fk‘}}‘ [ ItS E%&rgg
Cl- C4- al kyCy- C@'ﬂll@ﬂ; or R? a@ldﬁ’(’j to(gNﬂi)n; withighe nittegen aomstoﬁvlm:h theaadt dﬁethe(defnnn es a
g; orrg- sg% 567 ng r om Ci}l?;eté}g%%flg 151% ls ! Haf {:ontglgxs ?f’i‘é’ %rnlgorerk%rtgert l{ngerg 2 %HI;] e ecﬁeg [18 ,
that ri nf;obﬂhagr@ptdoﬁnaiﬂgyofmbgm etmitredogw:yl ﬂmdflﬂg(bcmglbp%zﬂﬁlbf lsybstituted by C;-
d-c-al g? M%{ﬁ by a 5- or 6-nenbered heterocyclic ring having one or nore

ons

ri ng het selected fromthe group consisting of oxygen, nitrogen
and sul phidter Ro¥ is Rl-Cssalkfl Gptidndilg-stibsthiesed by di€pnalatky(3mbsso, ayd Revik kydrogén @heny|

el ther Oh-\gg—aﬁg’l %? 'R18and R together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by C;-
- Csalkyl; and
(/ RMis C1-Cg-alkyl.

Further preferred compounds of formula I in free or salt form include those wherein
R!is hydrogen or aminocarbonyl optionally substituted by nitrile,
or Rl is Ci-Cs-alkylcarbonyl or Cy-Cy-alkylaminocarbonyl either of which being optionally
~ substituted by halogen, hydroxy, di{Ci-Cs-alkyl)amino, carboxy, Ci-Cs-alkoxycarbonyl, nitrile,
phenyl, Ci-Cs-haloalkyl, or by C;-Cs-alkyl optionally substituted by hydroxy,
or R! is C;-Cys-alkylaminocarbonyl optionally substituted by Cs-Cs-cycloalkyl,
or Rl is Cy- Cs-alkylcarbonyl or Cs- Cs-alkylaminocarbonyl either of which being optionally
substituted by Ci-Cs-alkoxy optionally substituted by hydroxy,
or Rlis C;-Cq-'alkylcarboﬁyl or .C1—’C4-aikylaminocarbony1 either of which being optionally

substituted by a 5- or 6-membered hieterocyclic ring having one or more ring hetero atoms



optionally substituted by hydroxy, C C4-al kyl, or by Cl-C4-al kyl substituted
by hydroxy, R2 is CrC3-alkyl; one of R3 and R4 is R6 and the other is R7

RS is hydkogens@idad ogen; R6 is hydrogen, hydroxy, ami no, SO2RS8, S@ZfNHﬁiﬁﬁ
SO2NROR1O, NHSO2R8, nitrile, carboxy, OR8 or G -C4-haloalkyl; R7 is

hydr ogen, -OR', fluorine, chlorine, bromne, cyano or Cl-Ca-hal oal kyl, or,
when R4 is R7, R7 can also be -NR12R136or -OR14; R8 and R11 are.

i ndependently C -C4-al kyl; either RO is C -C4-al kyl optionally substituted

gy gdgl {é}étteg%r th%ygggg%lé%sn%gf %ﬁvgl | Xntrg %pl%f,n aufgﬁgr l%l){aé r%nd r%;%ir% o&monally

het er ocy:mibsmredrbg (Euaﬂ.t-ai@ybne or nore r| ng hetero atons selected fromthe
group con n.and nltro that ring bgi ng optjon y

subst i t u?" Z%ls (%&dﬁﬁfﬁgﬁ% wheres =0 %%é’ﬁtes 6‘%”6& eﬁ%ﬁ%‘)?re%H'RQ and R1
6 henber ag bt orocacl Lerre a‘t?ﬁﬁ‘w"ﬁtﬁ‘? S Qne or et her  het aro. at o
sel ect ed?XV8E: MIHOgS aflﬂéu@%% shat Sirgibermenptona ey ﬂg’}’ﬁ!yfl?%@eﬁl CeRllgLr ng
bei ng opti-cpalkbyy sHbBph st b é%elﬁ‘}begd hetdodlchiy ting ﬁbxhﬁ?én%bﬁ tidg Hefera htovhs

opti onal li/ substl tuted by di (G -C4-al kyl')am no, and R13 is hydrogen or
Cr C4- al ksplected from e&ﬁﬁ“ﬂ%ﬂ%”%’é%?ﬂ@ﬂ’%@%st‘#“?ﬂ?@ aﬁﬂﬁ?‘@é@‘n atomto which they are

attachedorff@lrlma: @fNPITQvHEFé‘“F%E&QeJ‘@}-@E Qﬁy&llkﬁ of Bﬂ&gl Qtder smh&hrb%mgne or

more further hetero atons sel ected rom onsi sting of oXygen and
ni t r ogergptionally substitugrst byghysee1ye @m@;ﬂllgﬁbythyt@wﬁdalgyl sgbstit@gd &y Ihyﬂroxand R14i s

Cl-4 alk imdﬂff- Qe)q,cond aspect, the present invention provides conpounds of

formul a ree or salt form wherein Case 4-32348A/HO 53 2 5 AUG 2006 7
RI i s hyatreod®i andR*R Rf sndihicrodraioRfyl , Cl - Cs-al kyl car bonyl or

Cs- al gy ei t her of whi ch being optionally substituted by
goxy ﬁ 1sﬁ 0, g@%@éﬁ%l am no, di (Cl-Cs- al kyl (am no), carboxy,

CI - Cs- al ]k‘yﬂs hpqlrb'gemé:lytis;owummbt SOKS, BY M6 EITRRH], DU, RE3niGHe, wytnixgal kyl

opti onal supstd tuted by hydroxy, CrCs-al koxy optionally substituted by
hydr oxy,bﬁﬁffgl'g%é‘t?ﬁﬂgﬁbonyl , nitrile, halogen, phenyl optionally

subst i t uR%id hiddroByd -ORY, Aluofhe, Chloriak,ytbmir( cyinbd-or O-G-tabvailad e, whteROBYCl i C
ri ng hay, one or ro atons selected fromthe group
consi st |¢1ﬁ%ofarb‘kl§fblé%§uf{hég ﬁ' ﬁd sul phur, that ring being optionally
substltmeﬂldwllay@khaapend@hh@l@Mﬂ or G -Cs-alkoxy, or RLis

-(C=O - (NH), r denotes 5- or 6-nenbered

als
het er ocféthrcRriSI% (I:l‘aﬁl;ﬁd’l’&ﬁéalﬁrs“ ’FE“-‘ |bﬁd;"H§’é3cx§r {g3-Cs-cycloalkyl optionally
substituted by hydroxy, Ci-Cs-alkoxy, nitrile, di{C;-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 and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl, and R1? is hydrogen
or C1-Cs-alkyl; or R? and R1? together with the nitrdgen atom to which they are attached form
a 5- or 6-membered heterocyclic ring that contains one or more further hetero aroms selected
C from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl;
either Ri2 is C;-Cs-alkyl optionally substituted by di{Cy-Cas-alkyl)amino, and R is hydrogen or
C1-Cs-alkyl; or R12 and R®3 together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic jring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cy-
Cs-alkyl; and
R4is Cy4 alkyl.

In a second aspect, the present invention provides compounds of formula I

in free or salt form, wherein



atons selected fromthe group consisting of oxygen, nitrogen and sul phur,
that ring being optionally substituted by hydroxy, G -Cs-al kyl or

Cr Cs- al&?{%szs-ﬁ&@?ok? Cl - C3-al kyl or hal ogen; one of R3 and R4 is R@%Apﬁ gulqﬁs
ot her i I S hydrogen or hal ogen; R6 is hydrogen, hydroxy, am no,
-SORs, -S02R8, -SO2NH2, - SO2NROR10, -COR8, -CONHR8, -NHSO2R8, nitrile,
carboxy, -OR8 or CrCs-haI oal kyl; R7 is7hydrogen, R11, -ORl1l, halo, carboxy,
- S02R8, cyano or Cl -Cs-hal oal kyl, or, when R4 is '‘R7, R7 can aI so be

- NR12R RS 1 tly. . Cr | k
KL Batrogtn G R ‘%?‘fﬁtnf’gangﬁ’ﬂét cebralvBsien F%géycs- AREPRPER. ol koxy.
g : t rCtS t eﬁlthaﬂbmhlche@ogh&ydn@rrmmlt@kEl @y&%mﬁﬁ @hm?l (%:1&?& gm larrﬁil% JIRC, Q-1 s
- a C on I.T Ut e I OXy,
Cl- Cs aﬁl%l@‘?‘mo nF“FgS%&aq?ﬁ'ﬁlrg‘}ioﬁﬂ 5%1 E?l“é‘i?aﬁ? ?‘Y 5o a@%ge&b éiip}a% no or a
5- eageﬁf I Stidrallp EtaMaid by hﬁﬂox&tw@tgam@ dytmmlﬁsubgﬁtﬂtelawyer

sel ect rom the group. consisting of nitrogen sul Ehur fhat

ring bevnige-aisexmashaonyl, sitple helogey Pb;ﬂYtPEBQI'&IHK)‘/‘PbSU&HGﬂ Mbyq‘f@xh?ﬁ ofen or
Cs-al kylikyl06; 8- @fﬁim@n@eteagﬁtep&&cwe% (ﬁrﬂnte "R GRAe AhPRLR Wl Relb iy ar e

attached forma 5- or 6-nembered dy Ic ri-ng that contalns one or
nor e f uremshe grovp consitiogwf oxyaso: mittogeroand suiphugthanringoredigsentiogallf  oxygen,

ni trog ak, ) 1y GURS LA

G - oo ot byt CRE s ARobEl P B RTINSy Bl O

subst i ttutbdtdi;leﬂ'dedpmxy 5- anﬁﬂmmlﬁiecthe-terat)kc!&t aing haviog ook ¢:GnGp-ralgdyekerani no,

and R13 61?1 4 éjcreo nm?tél up ¢ n31st1¥1| ofor il & %s ;%glett X \Ml;h fhe

mtrogenao Ao Wh %‘h’ek} reata8ﬁ%g§’r% BB P HETS P

het er ocyptionally subgtituteslt bydoraiyn €-@renlion oftﬁlﬁ—é?s-faﬂtrok{ﬁ,er het ero at ons sel ected
om t r ting of oxygen ni trogen and sul phur, that ring bei ng
i onz:k?zl'gchg?ﬂ]fﬁ b?sil ’Cl-Cs- alkyl; and Rl14 is G -Cs-al kyl optionally

SUbStItdﬂeQﬁﬂRb)énﬂmﬁs)RyaﬁtheNBﬂeEBlW 2 5 AUG 2006 Case 4-32348A/HO 53 8

Pref erred ounds, i.ncl ude corrpounds of fornmula | wherein R is hydrogen,

Y Ho8c B

%'y PEERC1- C8- al kyl car bonyl or Ci - Cs-al kyl ami nocar bonyl -

el t her msflsﬁ/gmgelbﬁymx?p&mﬁaaismssmmt -SOSIHDY.SONIR Y, -CORS, -CONHRS,
di (G -Cs-al anmi no), carbox C8- al kyl opt ionally subst it ut ed by

hydr oxy NHR éﬁe‘ﬁm leFachogy Whbendr-Coptlpdk® | y substituted by hydroxy,
G - Cs- qtﬂsgﬁydre &, ‘Rﬁﬁ' OR1S bR tstrutgd -8R A0S ¥ CQCS—@Ero%lHWWC@EQH@%

nitrile, halogei, phenyl optionally substituted by hydroxXy or G Cs-alkyl,
or a 5-R’pR’ gamalsmbe SR 2 B'ouy@R'E ring having one or nore ring hetero

atoms sl poted  fd ;Bﬂéﬁeﬂﬁexﬂfy%wc fﬁﬂ?l' &t¢3r@g—8'fcloalkyl, optionally substituted by
halogen, hydroxy, Ci1-Cs-alkoxy, nitrile, amino, Ci-Cg-alkylamino or di(C;-Cs-alkyl)amino;
either R? is C1-Cs-atkyl or Cs-Cs-cycloalkyl, optionally substituted by hydroxy, Ci-Cs-alkoxy,
nitrile, amino, Ci-Cg-alkylamino, di{Cy-Cs-alkyl)amino ot a 5- or 6-membered heterocyclic ring
- having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen

C and sulphur, that ring being optionally substituted by Ci-Cs-alkyl, and R is hydrogen or Ci-
Cs-alkyl; or R? and R rogether with the nitrogen atom to which they are attached form a 5-
or 6-membered heterocyclic ring that contains one or more further hetero atoms selected from
the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
Ci-Cs-alkyl; _
either R12 is C;-Cg-alkyl or Cs-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-
alkylamino or di{Ci-Cs-alkyl)amino, and R13 is hydrogen or Ci-Cs-alkyl; or R12 and R13
together with the nitrogen atom to which they are attached form a 5- or 6- membered
heterocyclic ring that contains one or more further hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by C;-Cs-
alkyl; and
Ri4is C;-Cg-alkyl optionally substituted 'by hydroxy or -NR1ZR13,



oxygen, nitrogen and sul phur, that ring being optionally substituted by
Cr-Cs-al kyI or Cl Cs- alkoxy, or R is -(C=O-(NH),--Het where a is %5)«5%12935
and Het &y Q33 OF 6-nmenbered N- heterocyclic ring optionally
substltute ydroxy, Cl-GCs-alkyl or O-C8-alkoxy; R2is C-C3-alkyl; C
one of R3 and R4 is R6 and the other is R7; Rs is hydrogen or hal ogen; R6

i s hydrogen, hydroxy, am no, -SQO2R1, -S@ZNHZ - SSPNROR10, - NHSC2Rs, cyano,
car boxy, CR8 or G -C4-haloalkyl; R7 is hydrogen -OR', fluorine, chlorine,

b R7 Iso b

- rN(I;rlrIZrI%gBPS rre 0151'90 SA C@Jﬁ%%@gh?%%fefﬁgﬂﬁéﬁﬂ%reﬁ - Cs-al k;clfm 2| f(r)\ereBY is
Ci bcts ?Ilflsﬁls hegdioper)ak Ry 1§¢tﬂﬁbt:irhblﬁd, @NChylf[ﬁyhfﬁﬁbDnﬂ%(r@r@a\/ﬂkjlﬂainiﬁdcaﬁbhﬂona| I é
supstitu 0OX rrle no_or. a -
or 6. e riDFeer HER BROE pei el SRR iy et A KR RS e o Cr

sel ect eyl @ptibRalyHubiRuCc@BS h§lioRy, KilogeAXTYERcANShIY] bhAGE) hBﬁ&ut@ﬂB bei ng
opti onal | yﬂsg})stl t% by C? 0&? gand R30 |suﬁj’y ?ogenys - .gal kyl ;

or RO ar¥ wmﬂﬁnqihéugstttﬁeséﬁ hydewry 61-%%%%5@@%@1%4% ached
form a 1é1og@ﬁ &eﬁﬁrﬁb@ffoﬁmmmame\aow Kydbd:B%rtidlat, ARt 84 DS- GEnRinbeRie further

hetero atons sel ecte fromthe group conS|st|ng Of oXygen and n|trogen
that ri rgtasesystic ops heovies olye erubereiringtheterp ptamps selested fropt the greupegonRisting of

d - Cs-al l,

veirogert SRRt aRRahd AU WL aE e ShihabR B T A MAEREGS
whi ch t rdkoxay er Bt tsaéﬁve@) flﬁlﬂh‘rlaiet veheron isgd mehbmi Bt ﬁeto@sac‘.if@tr ibemembaged Nat
cons, st e gl TBE Eortdthp SibsBELET By bRy, 5 GRRH oo StGHiRPy ubet i L ut ed by
G - _Cs- RUylCy-GratkyR14 is C, - Cs-al kyI Case 4 32348A/HO 53 2 5 AUG 2006 9 In

a h| rd aspect, an% vention provides conpounds of formula I in
free or é’ﬁloﬁi{f ia \’\% ‘ﬂtthﬁgr}} sh‘%({lrogen or Cl-Cs-al kyl carbonyl or
G - Cs- aIR(kahfﬂrﬂ Hieiydenopt i onal |y substituted by amino, carboxy,

ﬁ'eigf oi i Yf#io Oﬁa&'okox biac b%ﬁ&ﬁ&ﬁ&ﬁ%@@@@ﬂ%@@@ﬁé&o R ered

group co@qqss)trlmg(:4q{aloacpk<ggen nitrogen and sul phur that ring being
optlona::&?y substituted By Cl-Cs-alkyl; RRis G - al k?:) or hal ogen; one of

R3 and R ¢ Bydeesem dORNeflbemss chlerips/bromine; grapg g 5@'&1 hgfoaficl: ggemhen RY is
R7, R7can also be -NR12R1 or -OR;
R8 and R are independently Cy-Cs-alkyl;
either R? is C;-Cg-alkyl optionally substituted by hydroxy, Cs-Cs-cycloalkyl optionally
substituted by hydroxy, Ci-Cs-alkoxy, nitrile, di{C;-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 and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl, and R is hydrogen
~ or C1-Cy-alkyl; or R? and R1° together with the nitrogen atom to which they aré attached form
C' a 5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by C;-
Cg-alkyl;
either R12 is C3-Cg-alkyl optionally substituted by di{Cs-Cs-alkyl)amino, and R*? is hydrogen or
Ci-Cs-alkyl; or R22 and R together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-
Cs-alkyl; and
R4is Cy-Cs-alkyl.



R6 i s hydrogen, hydroxy, am no, SORE, SO02R8, SO02NH2, SO2NROR10, CORE,
CONHRE, NHSO2RE, nitrile, carboxy, ORE or CrCs-hycoal kyl; R7 is hydrogen
R11, OR11, hal o, cyano, carboxy, SO02RE, or Cl-Cs-hacoal kyl, or, %F@UHUUE
R7, R7 cal4satseabe shiR12R13, R14 or OR14; RE and Rl11 are |ndepende

Ca- Cs-al kyl or C3-Cs-cycloal kyl, optionally substituted by hal ogen,

hydr oxy, Cl-Cs-al koxy, nitrile, amno, C-Cs-al kylam no or

di (Cl-Cs-al kyl)am no; either BY is Ca- Cs- al kyl or C3-Cs-cycl oal kyl,
optionally substituted by hydroxy, G -Cs-al koxy, nitrile, am no,

CrGCs-al k d het |
al kyj) Q@mﬁpaslpg&tl(’ Iﬁ'}rlﬁ é)géelﬁl 150&%;%5%81?5 gg?lgg&?ds%f %3 eterocyclic ring

havi ng one or het er romthe group consisting of
oxygen, mfrmgeqaitfmvslmrgnur that ring being optionally substituted by

C3-Cs- al | 1 S r kvl . or BY r
wth t he@hlst}# ? o Q:C Cs Q%BPﬂ or%alr(éscgi g@#g&a 8?% ?q@q%lﬁl%ggt%ﬁ%ﬁ%gr ed
het er ocyahmm, lcaxrngy,r&t-C£dh0m, 168- (Eifvékcmycatbomyl;‘ nimilh,d'raldmh@lr@ Sadroirmembtred t ed

from roup. consi of oxy ni t rogen.and, sul p t hat .ring,bei ng
opt 1 onal B i dicFliading e & alH AR pedbls {RES S5 BVt iuonp SPhefing Pt o5,

cYcl oal kwxygenpmtmgmﬂwsmm,tdmm@b@yg optibnally sulstiueal byoCi-Ge-e¥kyBIl kyl am no or
di (G -Cs: kq;‘(‘% %](ﬂ R13 is hydrogen or G -Cs-al kyl; or Rl12 and R13

t oget her Rjis ¢ B’éﬁ“’atomto whi ch they are attached forma 5 or 6-
menber ed ond6f RY AGYRY is Réfand ghd fBitr i€®AL ai ns one or nore further hetero atons
sel ected fsr om the gr u]g) consi sting of oxygen, nitrogen and sul phur, that
ring bei #g PRI y2Q8H8t i tuted by Cl -Cs- alkyl; and R14 is CrCs-al kyl

opti onal Ry lssrgia%geh%%ﬂogx ahmf @msosohﬁlm Qﬁzﬁf@kﬁfe@mﬁ!ﬁﬁs i ncl ude.

conpounds_of formul : ydrogen, G - Cs-al kyl éarbony!’,

Ci al Wmo%léﬁllbcﬁqwoxapf)% ﬁa@3¢8§l§l§§ﬂi¥i:ut ed by carboxy or
06 2 ok, G bt SRR G AL, S PR OSTR s

| s hydr o§énran ﬁy@b@W‘ZPdPané or OBR3," SO2NH2, SO2NRIRI1O, NHSO2R8 cyan

car DO s RROY R BMBRLIL ol &, PLFABARY, Gy B pREn orl e,

or OR14; higzam hy@biy,a@:ecs-ai&erpje mdah:r, hlynr@, (Ii{;aaalll@;lrdmmeldr rddﬂl-l@~aillsrl)éinnﬁs al kyl

or G3-Cs citer lRg &th-aﬁ(% ri'aro 2 L—Xyc?ol?!llﬂ(sytl,i 1ongl é{lbrs]lbftgl{e%ﬁ’ hygréxc):'? _C?-l(l‘lgg-%ﬁc\éky,
nitrile, amino, C;-Cs-alkylamino, di(Cy-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, that ring being optionally substituted by Ci-Cs-alkyl, and R1? is hydrogen or C;-
Cs-alkyl; or R? and R?? together with the nitrogen atom to which they are attached form a 5 or
6- membered heterocyclic ring that contains one or more further hetero atoms selected from
the group consisting of oxygen, nitrogen and .sulphuf, that ring being optionally substituted by

~.  Ci-Gs-alkyl;
C either R12 is Ci-Cs-alkyl or Cs-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-

alkylamino or di{Ci-Cs-alkyl)amino, and R13 is hydrogen or C;-Cs-alkyl; or R12 and R13
together with the nitrogen atom to which they are attached form a § or 6- membered
heterocyclic ring that contains one or more further hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by Cy-Cs-
alkyl; and .
R# is C;-Cs-alkyl optionally substituted by hydroxy or NR12R13,

Preferred compounds include compounds of formula 1, wherein

Rt is hydrogen, Ci-Cs-alkylcarbonyl, Ci- Cs-alkylaminocarbonyl optionally substltuted by
carboxy or Ci- Cs—alkoxycarbonyl

Riis Cl—Cg,-a-l-kyl-,



nitrile, di(Cl-Cs-alkyl)amno or a 5 or 6-nenbered heterocyclic ring having
one or nore ring hetero atons selected fromthe group consisting OfZ‘S’-)Mg?HBG
and ni trQgen,slhaio ¢4 Ng being optionally substituted by Cl-Cs-al kyl, and
Rio is hydrogen or G -Ca-alkyl; or RO and RIRO together with the nitrogen
atomto which they are attached forma S or 6- nenbered heterocyclic ring
that contains one or nore further heteri® atons selected fromthe group

consi sting of oxygen and nitrogen, that ring being optionally substituted by
C -Cs-al kyl . neither. i 5:Cl-Cs: glkyl optionally substituted by

di (C1- cs? Ioﬁ%gfﬁ%iﬁlésﬁ%i%@tﬁigﬂ}egls yﬁr ogen or - Cl-Cs-alkyl; or R12 and R13

t oget herR&ik hjpdrben ov lialggan atom to which they are attached forma 5 or 6-

menber e eterocyclic ring th ng ai e : her hetero atons
sel ect egael}f };‘B X %’e&lﬁﬁ&&fﬁ’ %ngﬁqﬁgéﬁﬁ%%%@ﬁgﬁ?@i : ; aP‘PraFPﬁ?‘F‘Hg bei ng
opt i onal s LS Ch-halogltyy Cl- Cs-al kyl; and R14 is G -Cs-alkyl. Many of the
conpounds .r epr esent by for a | are capable of form aci d addi.tion
salts, ihdf Propan @g‘brfﬁﬂﬁ‘ﬁé hrwgi PV“HE%@?S‘%%‘I’feClaQTEE‘TanY% PHAVheBR*ds R7,
Phar mac gitchg alsh be pCeRipIGRACI d  addition salts of the conpound of formula

| include those of inorganjc acids, for exanple, hydrohalic acids such as
hydr of | Jrand Rit pes indgpgp Snile-adkyld, hydrobronic acid or hydroiodic acid,

nitric aei SUlA yr i i . Rl i i.Gh: ant i 4ds,.~f anpl e
| phat (oher RO Cy Gal o o G OABARIY oGl B AL I hucBSy, ) ko)
trifl uomitadedi(€i-&aiatkyllomin erd & onbimkensbeded harerpeyclic siog daviag pphet inoremyng oxy
acids s i j i.Lri.c i i C AG] r J cid, -
di car bo%%%f%g?%% %&fegtﬁglﬁﬂogjsth%ﬁwedlp ccogigllktgll%érfq%%g%ﬂl ér;lnldglﬁg%e ,’tl%?(%lﬁgtb ?%bcar boxylic
aci ds suphionsly substitoied bardl:1elCs-gdkydhdot R enhpdrogemoirdG:-CGi-ghdnyt Btatd R%aci d or

tri h | ti id ti \ i d h . v - - d,
PR "B e ST by RS T 23 P Yool © 2
3- hydr oyreapiytliadighalearasinosyd oranaeifdsthartdigo biont seleaed donsthe grap

nmet hanesul f.oni c .aci d or ,benzenesul fonjc aci d. These .sal b repared
T o CortEBTRE ©f GO H<B AR Par gEet hRT i Deaf preelly suHrBEbaLE et 2878 Ala 2006

Casg 4- l%aﬁé&&:evz HQ:;‘SGE-.my% @W@Hﬁﬁ?ﬁ@ﬁ]}fd‘dﬁmt@-djs-m%lgﬂhiﬁé,ﬁ]nﬂibfm éhqudiré‘gen @ g.
car boxy r s, are capable of formng salts w ases, |
particu |%r8ﬂpaﬂ§ﬁhﬁrc§{itapa et {Pegtbeie it bheniFaBusatemdR vuch thex erweé!thed;fﬁw in
the art ;s su-thiRr&Uedlerd@)clié rihg Had d6ntaRE Bhe SRR fuBREL héddtbatdis &kl et al
or alkaline wearth netal salts such as sodium potassi um%11 gggnem um or

1y

cal ci umfeom the grepp consistingypk oxysemprshRisrogen, phatripgsing epsiop epusbE Gor gani ¢
am nes qf_JwenerQcyclic bases such as ethanol am nes, benzylam nes or
pyridine. These salts may be prepared from conpounds of fornula | by known
sal t - f o iCproekalires. I n those conpounds where there is an asymetric
carbon atom the conpounds exist in '

Many of the compounds represented by formula I are capabfe of forming acid addition salts,
'particularly" pharmaceutically acceptable acid addition salts. Pharmaceutically acceptable acid
C addition salts of the compound of formula I include those of inorganic acids, for example,
hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobremic acid or hydroiodic
acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for ekamp’le 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, i-hydroxy-naphthalene—
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.



i ndi vidual optically active isonmeric forms or as m xtures thereof, e.g. as
racem c or diastereoneric mxtures. The present invention enbraces bpS V!UG 2005-
i.ndi vi dugle 2pishegliby¥s active R C and S isoners as well as m xtures,

racem c or diastereoneric mxtures, thereof. Specific preferred corrpounds
of formula | are described hereinafter in the Exanpl es. The invention
provides, in another aspect, a process #br preparing a compound of fornula I
in free or salt form which corrprises the steps of : (i) (A) for the

ar at j - l,
el s R e A T e
Cr Cs- al kf})rm,m@alts @gha:lakﬁs;(mq&mmhtl phamlﬁd’euheill@I’ac&h@te(b@ﬁh&h,seﬂhchaﬁﬂ@&e wellrenber ed
het t I d th
o oup. coRRreR G art Bl 00 et st e el o Rl b el | "
opt i onal éanlsmbﬁl dalte et :Q)éoﬂ)un@@oﬁhéim’n, mﬁ@;ﬂa@ﬁﬁrﬂ@r @l&m‘m@ﬂw;ldr ﬁltsfvﬁfHTm all :x:

R wherein and R2 are as herelnl% ore defined, wth g’r" d of fornula
11l RS gpa% qripharpacepsically areeprROeOTERRIC apneROT Brtarogycliy Bre defined,

in the peBscNeQines, niflamakd b HBeal TheGeAaRb ¥ialy be REhRddaRb c@rﬂbb@:ﬂisk‘m (B)
for the prep ration of compounds of formula | where R3 or R4 is -SO2NH2 Case

4- 32348 A990ukd by knomnsalidopning presedursep NROR10, react i ng a conpound of :
formumlalV R2 NAs ~HSNRLIV OC \Owherein Rl, R2, Rs and R7 are as
herei nbef ore defined and the -SQ2Cl group is neta or para to the thiazole

ring, wi Imthaserasmpeuods wherethrseisdnaisymmetns carlRgRromithe ¢appdupds exist ipr epar at i on

of conpo _ yg;@ir a conpound of
formul a ra\j\ﬂ/’?lde&r%je %t%ngrg% an Ejﬁyﬁlﬁhﬁﬁﬁ%ﬁ%ﬁgo 'Fse&g‘%ﬁugr%fde of fornula
R8802 CI digBprebmeri¢ hmrpreep&"hap'resmt d!iventimpauhdtceaifoth mdhwiditaal optidadly ectie R s

ound of . formul a dlav\{rgere R4 i.s hal t(?]gmofand R3 is

[ FERLI
1SQEne¢ as Wi a 1Xtures, €.g. racemnic or CEOINEIIC l'I‘llXtuIES
vm ?rh a corpoun 8 >

Specific preferred compounds of formula I are described hereinafter in the Examples.

The invention provides, in another aspect, a process for preparing a compound of formula I in

free or salt form which comprises the steps of:

(i) (A) for the preparation of compounds of formula I where R1 is Ci-Cs-alkylcarbonyl,
C1-Cs-alkylaminocarbonyl optionally substituted by amino, carboxy, Ci-Cs-alkoxy, Cy-
Cs-alkoxycarbonyl, nitrile or halogen, or a § or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur, that ring being optionally substituted by C;-Cs-alkyl,

C: reacting a compound of formula IX

wherein R! and R? are as hereinbefore defined, with a compound of formula III

RS B(OH),
DA
R

R
wherein R3, R4 and RS are as hereinbefore defined, in the presence of a transition metal

catalyst, preferably palladium;

{B) for the preparation of compounds of formula I where R3 or R# s -S0:NH;



formula V R12 NH V R13/ where R12 and R13 are as hereinbefore defined; (E)
for the preparation of conmpounds of formula | where RL is opti onall5éas 2006
substi t utges-3Busggeab kyl am nocar bonyl, reacting a conpound of fornul& AUE
where RL is hydrogen wth a conmpound of forrmula VI Rls N=C=0 VI R15-N=C=0,
wherein R75 is Cl-Cs-al kyl optionally substituted by carboxy or G -Cs-

al koxycarbonyl; (F) for the preparati on1bf conpounds of formula | where one
of R3 and R4 is amno and the other is hydrogen or hal ogen and at | east one
of R3, R4 and,Rxd @ﬁ)ﬁhoogé;gmngp@g gsnatdes gppound of fornula | where R3
or R4 is anmino and the other 1s  hydr ogen; 2 § reacting a conpound of
formula VII Case 4-32348A/HO 53 2R5 AUG 2006 13 R2 O RS~ XVII ' RR4
wherein R2, R3, R4 and R5 are,@as herg f-|ore defined and X is hal ogen, with

a corrpound of formula VIII Iﬁ 3 s I \whereln R is as hereinbefore :
defined; (H) for the preparati @ corrpouﬁds of formula | where R3 or R4 is
- SO2R8 and R8 is nethyl, regct¥gg a conpound of formula Wwherein R, RZ,

R5 and R7 are as herei nbefor\esdefﬁ ned and the -SQ2ClI group is nmeta or para
to the thiazolyl ring, with gﬁ Q kali metal sulphite and an alkali netal

bi carbonate, followed by reaction with bronpacetic acid or an al kyl hali de,
e. g. iodonet hwherept RgRéyBt sl Reapes htnahléapforc( df)fidedlandﬂe: $0eGlgratip Gnmea#k or

conmpounds  of {)2(1)1";:1 TR t!hja;zolg rrlei\'lg!:2 Bith 3mRon ol cgmpounrgloof formula R°R1NH;

(C) for the preparation of compounds of formula I where R? or R4 is NHSO;R8,

. reacting a compound of formula I where one or R? and R#* is NH; with a sulfonyl
C chloride of formula R8S0,Cl;

{D) for the preparation of compounds of formula I where R4 is NR12R13, reacting a
compound of formula I where R* is halogen and R? is SO;:R® with a compound of
formula V
12
AN
NH Vv

v

R

where R12 and R are as hereinbefore defined;

(E} for the preparation of compounds of formula I where R! is optionally substituted
C1-Cs-alkylaminocarbonyl, reacting a compound of formula I where R1 is hydrogen
C with a compound of formula VI '
R'*—N=C=0 vi
R¥3-N=C=0, wherein R is C1-Cs-alky! optionally substituted by carboxy or Ci-Cs-
alkoxycarbonyl;

(F) for the preparation of compounds of formula I where one of R3 and R* is amino
and the other is hydrogen or halogen and at least one of R3, R* and RS is halogen,
“halogenating a compound of formula I where R3 or R* is amino and the other is

hydrogen;

(G) reactinga cdmpound of formula VII



carbonyl optionally substituted by a 5- or 6-nenbered heterocyclic ring
having one or nore ring hetero atons selected fromthe group consi Z?':jén GEHUH
oxygen, @a{eﬁ%ﬂﬁ%@% sul phur, that ring being optionally substitut 68
Cl-Cs-al k -al koxy, or ‘where RLis -(CO-(NHa Het where a is 0 and
Het denotes a 4-, 5- or 6-nmenbered heterocyclic ring having one or nore
ring hetero atom; selected fromthe grodp consisting of oxygen, nitrogen
and sul phur, that ring being optionally substituted by hydroxy,

G -Cs-al kyl, Cl-Cs-al koxy or by a 5- or_,6-nenbered heterocyclic ring having
one or nore ring hetero atoms selected & he group consisting of oxygen,
nitrogen and sul phur, or where Rl igs O-(NH)b-T where bis 0 and T
denotes C3-Cs-cycl oal kyl or phenyl f which being optionally
substituted by hydroxy, CrCs-alkyl, -al koxy, orvil by CrCs-al kyl
substituted by hydroxy, reacting g-cogpound of fornmula | where Rl is
hydrogen with a conpound of fornula IIX RRSCOIX OH Case 4-32348A/ HO 53 2
5 AUG2006 14 where R16 is C,-Cs-alkyl substituted by a 5- or 6-nenbered
het erocyclic whagaummmw eNeRObre/MMRreinbefbro géfafed sAHOIE HaRgek,viieh AT om t he
group consi sting of oxy nitrogen and sul phur, that ring being
optionally sulﬁgliﬂP?‘Eﬁde?f ‘éﬁ@ al kyl or Ct-Cs-al koxy, or R16 is a 4-, 5- or
6- member ed heterocyclic ring having one,or nore ring hetero atons selected
fromthe group consisting of oxygen, rhtzro en and sul phur, that ring being
optional |y substituted by hydroxy, %:r,c@z\l kyI - Cs-al koxy or by a 5- or
6-membered heterocyclic ring having on nore ring hetero atons sel ected
fromthe group consisting of oxygen, nln‘rogen and sul phur, or Rl16 is

C3- Cs-cycl oal kyl or heni(l ei ther of which being optionally substituted by
hydfoxy, C - CathareryR] is@s hasinbefoss Jefingd; by G - Cs-al kyl substituted by

hy xy; (J) for the preparation of conpounds of fornula | where R 1is

Cl - Cs- al kyl am nocarbonyl optionally substituted by hal ogen, hydroxy, an no,
Cl - Cs- al kyl affilhdor the p@paasion ok gohpoands of &amtw(Iywh@hRE@rﬂl“kso-ﬁgbaﬁ? bohRd is
nitrile, phen - hal oal k Y, substituted
by hydr oxy, Xle&fpreac g&sc?%llpﬂm%{é Offoanégpr‘égg@her%'ﬂ)k{ Kbﬂﬁzaﬁgfngﬁg ‘?y? Sut ed by

C3- Cs- cycl oal kyteinbelptd dufiakd yn&ﬂtesﬁ@ﬁﬁ]t@du;btﬁ rﬂiéydbt)pata totheRhiakzslyl ring, with an

G - Cs-alkyl am. RSk %reltoa nlylphlt gna!alLXh Isnlép 1carlll)0nate %lloweggy ?e!alénxr}/ optionally

with bromoacetic acid or an alkyl halide, e.g. iodomethane at elevated temperature;

(I} for the preparation of compounds of formula I where R? is C;-Cg-alkylamino-
carbonyl 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, that ring being optionally substituted by C:-Cs-alkyl or Ci-Cs-alkoxy,

C or where R! is —(C=0}-{NH).-Het where a is 0 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl, C1-Cs-alkoxy 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 where R! is <(C=0}-{NH),-T where b is 0 and T denotes C3-Cg-cycloalkyl or phenyi
either of which being optionally substituted by hydroxy, C1-Cs-alkyl, Ci-Cg-alkoxy, or
by Ci-Cs-alkyl substituted by hydroxy,
reacting a compound of formula I where R is hydrogen with a compound of formula
IX



substituted by hydroxy, or Rl is O -Cs-al kyl am nocar bonyl optionally
substituted by phenyl optionally substituted by hydroxy or G -Cs-al k% or
Rl is QCQéAf-?ﬁKé’A'/ﬁ(E"si‘ocar bonyl optionally substituted by a 5- or 6- rvie bridllb &t
heterocyjlc ring having one or nore ring hereto atons selected fromthe
group consisting of oxygen, nitrogen and sul phur, that ring being
optionally substituted by hydroxy, Cd-®s-alkyl or C -Cs-al koxy, or RL is
-(C=O0-(NH)a Het where a is 1 and Her denotes a 4-, 5- or 6-nenbered

het erocyclic rin Vi 0 or re,ting hetero ,ato selected fraomthe

gr oup Zonsi sﬂ"ﬁg falso(;ﬂ(‘y éag,ﬁylrﬂl?s?%%tg% i’&ﬁ%’ gﬂf%ﬁﬂﬁ?l,’er?cﬂg reIoeyelc fag hgving

gpt i (r)r’g al | é ﬁu:}[n&tdr&u(bxlﬁegﬂinlgﬁetehg’ ﬁ«omsweie@éd fibnﬁﬂhkﬂoup@{onﬁ&ﬁtd{wgfg nhj;bgagl-l 5- : o} (rj
- menber e eterocycli¢ ring havin ne .or nore ring pe ereu o sel ecte

fromthe gr ouﬁj’dcsb'%%’t‘ﬁ?\td'”ﬁb%‘}@%ﬂ’,mﬁﬁ' f"rbéﬁ’é’ﬁec{ @’n{]l E&F‘ L ’0&3 °r%

- (C=0) - (NH) b- Jr Rit9g¢ £44 5i &1 &-ndthbeleddeR@bORIIERNEHAGNE bRAOKIMbreQing WY lardhd her

of whi ch being, optionally substituted by hydroxy, C-Cs-alkyl, G, -Cs-al koxy,

or by Gi- Cs-leipr feudeisronnoepnslying of Qrpen, museden 3gd sulpbps Hit dingoeingr nul a X

Case 4- 32349A0#anally suberidtdd l%ﬂﬂ@lro:ég o?csaaﬁﬁy&!\&ﬁe&lkbmso%y £3. & ¢ Whafeldd R2,

R3, R4 and RS are as hereinbefore deéefined, th a conpound of fornula Xl
R17 NH . X Imtespcyghieriag Ravingiaee ¢ 1Borgrringshetese ntams selsaied yeomp thergrousy dr oxy,

i no, Cr-Cs-al kykam di (] -.Cs- i no) , boxy, G - Cs-al kyl
bt 1 onal 1y sukERKiA e bl T O el wal kyl opti onal Iy
substituted byr Rifdy Gx@s-cxloatisy ak kbsayl cipher ohwhich beaghgtivnallysubiiuteddyoxy,

G - Cs-al k i il &, ~h | ontionall tjituted b
ydroxy o r LS QriCHalll G GralBaE by bR RS SRR by BB 0L g one

or nore ring hetero atons selected fromthe group consisting of oxygen,,
ni Qogen

(J) for the preparation of compounds of formula I where R is C1-Cs-
alkylaminocarbonyl optionally substituted by halogen, hydroxy, amino, Ci-Cs-
alkylamino, di(Cy-Cs-alkyl)amino, carboxy, Ci-Cs-alkoxycarbonyl, nitrile, phenyl, Ci-
Cs-haloalkyl, or by C;-Cs-alkyl optionally substituted by hydroxy,
or R! is C;-Cg-alkylaminocarbony! optionally substituted by Cs-Cg-cycloalkyl
optionally substituted by hydroxy,
or Rl is Ci-Cg-alkylaminocarbonyl optionally substituted by Ci-Cg-alkoxy optionally
substituted by hydroxy, _
or R1 is Ci1-Cg-alkylaminocarbonyl optionally substituted by phenyl optionally
substituted by hydroxy or Ci-Cs-alkyl,
or R is C3-Cs-alkylaminocarbony! optionally substituted by a 5- or 6-membered

- heterocyclic ring having one or more ring hetero atoms selected from the group
C consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl or Ci-Cs-alkoxy,
or R! is ~(C=0)-(NH}.-Het where a is 1 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Cs-Cs-alkyl, Ci-Cs-alkoxy 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 R1 is {C=0)-(NH)s-T where b is 1 and T denotes Cs-Cy-cycloalkyl or phenyl either
of which being optionally substituted by hydroxy, Ci-Cs-alkyl, C;-Cs-alkoxy, or by Ci-
Cs-alkyl substituted by hydroxy,

reacting a compound of formula X



and sul phur, that ring being optionally substituted by hydroxy, C3-Cs-alkyl
or Cl- C8 aI koxy or when Rl is -(C=O-(NHa Het, R17 is hydrogen and R18 is
a 4-, %ered heterocyclic ring having one or nore ring het 2AU0 2995
at ons seﬁ:“é‘zc"tz‘éa4 % he group consisting of oxygen, nitrogen and .sul phur,
that ring being optionally substituted by hydroxy, G -Cs-alkyl,

Cl -Cs-al koxy or by a 5- or 6-nmenbered hgterocyclic ring having one or nore
ring hetero atons selected fromthe group consisting of oxygen, nitrogen
and sul phur, C or when R1L is -(C=0)- (NH)b T R17 is hydrogen and R18 is

C3- Cs-cycl oal kyl or phenyl either ofRYy h being optionally substituted by
hydr oxy, O -Cs-al kyl, G -Cs-al koxy, C, -Cs-al kyl substituted by
hydroxy; or -(K) the preparation 0 3 dsNgF=ornula | where Rl is

hydr ogen, hydrolysing a conpound ormula | where RL is

G - Cs-al kyl carbonyl; and (ii) eedwefing the resultant conpound of fornula I
in free or salt form Process varignt (A nmay be carried out using known
Suzuki reaction procedures, or anafogously, e.g., as hereinafter descrl bed
in the Exarrplﬁﬁerelhtmnny FA%RATT:E8; RittinboRUcARAR Wifh o é&hgﬁgl l o il

di met hoxyet hane ( DVE usualr1 ly in t”che presence of "agueous |

carbonate. The reactl on tenperature rRi be fromroomtenperature to 100 C
but Case 4-32348A/HO 53 2 5 AUG 2006 16nygonvengently 800 C. The pal | adi um
catal yst may be, for exanple, a bis( fisar yl phosphi ne) pal |l adi um hal i de.
Process variant (B) may be carried oUt using known procedures for

preparation Qfhers Rhmﬂ']@maﬁesﬁletfeg rﬂ'cﬁﬁ‘hf(ﬂ'eé’én ﬁwrggr&,dﬁﬁno Qf -ENAPEINUR), Y, € 0

as hereinafter described in the

e carried out In an
aqueous sol velitCidri-alkyiminek earbem&n -adkd OPannfégfwbst&tu@ﬁ by dydegipx ane,

usgally int :

oLy 0 RIGESCHeE ol LGy B G SALPRIRSy I1E,MRBE) oy
Process vari an st(tﬁ])eddvu)hyél@ma@r-cwilmuycaubamg nkmlwvhalpgmgﬂmyésptﬁmllyeactl on
of am nes w th n hIor| Q as_hereinafter
described in sPRstﬁ%?d%%%g ot Cd eésbaél%& %ngfarlg g) L!?Srn l’nlbere heteroc clic fing havin

e. g. di met hyldneromamdrel eing BME;)q atumsaélle«;ted froinhke Qfoaﬁenﬁﬁstm% oénxy@hkmtrbgmat al

carbonate. The ,re erature C t0,.1000,C but

conveni ently ar“é&?’rﬁ‘ o€ 8“13!5? gg@/ﬁ;@mtgﬁgm@’%}ydm b éép‘r%' %&BGP" usi ng

known procedulleskyf or reaction of aryl halides, ortho to an electron

W t hdrawi ng group, ',th ri eco ry am nes anal oggous

as herei naftéF_"%ﬁ‘&v}’! W‘%@&f&lﬁésg‘.yﬁlfqgeﬁﬁ? g'é&r“ragd’réd%’er@i’?r%r neat

or I'n an Orgaiteeo ﬁav e&'rﬂ@ﬂemﬂg%{ep@%&rﬂ%ek&@&ﬁbﬁﬁ% kRupt enper ature

may be from 1000 to 170 C
consisting of oxygen, mtrogen and sulphur, that ring being optionally substituted by

hydroxy, Ci-Cs-alkyl, Ci-Cg-alkoxy 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 when Rt is ((C=0)-(NH)p-T R?7 is hydrogen and R!8 is C3-Cg-cycloalkyl or phenyl
either of which being optionally substituted by hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy, or
by C;-Cs-alkyl substituted by hydroxy; or

(K) the preparation of compounds of formula I where R! is hydrogen, hydrolysing a

compound of formula I where R! is C;-Cs-alkylcarbonyl; and
ii) recovering the resultant compound of formula I in free ot salt form.

‘Process variant {A) may be carried out using known Suzuki reaction procedures, or
analogously, e.g. as hereinafter described in the Examples. It may be carried out in an organic
solvent such as dimethoxyethane {DME) usually in the presence of aqueous alkali metal

carbonate. The reaction temperature may be from room temperature to 100°C, but



conveniently about 120 C to 140 C. Process variant (E) may be carried out
usi ng known procedures for reaction of amnes with acylating agents or

i socyanatcgsgq_ﬁg%%@@ﬁg_ous'l y, e.g. as hereinafter described in the Ex&rﬁpﬁlUésZﬂ%
It may be carrie t in an organic solvent, e.g. dinethylformmde. The
reaction tenperature may be from00 Cto 100 C, but conveniently room
tenperature. Process variant (F) may bei1éarried out using known procedures _
for hal ogenating anilines, or analogously, e.g. as hereinafter described in

t he Exanpl es.. Chl gr.i nat.ion , be carried. o usi dr ogen, per oxj de, -
heet i o aePEreRistIn e Be it b leden gatahist may bnjpec B RIea b GEdv RS
Mikhopadpyiydiub-balidéhandnani and S. B. Chandal i a, Organic Process Research &
Devel opnent, 1999, 3, 196-200. The reaction tenperature may be fromO00 Cto
500C, but conveniently roomtenperature. Mono-brom nation may be carried
out by r asdeisGaru k QiR 1i,(,III\IE@C ' ' | vent,
preferably di ﬁ&ﬁﬁ@&lh%ﬁ?;?ggﬁa%&% B%gl-% or- ~I ?ddgfggfg%aﬁfa%t%gﬁgmy be

carri ed &uphenamidesclirem sulfpnyhcipddesner analegeudy.egrias hersinabiax describeg in the Case
4- 32348 5 06 .. 17 et ' S

reacti oﬁ/E? %Bgé'agt [ n&tcglrrrrﬁ%dr%lﬁgl}rpgﬁ r;”'rgllfl%gseglfl‘rregllrtn%}(-;81[']gfga#l g’ sg’%gtc,g%b%feth&esmh
conveni ent Hipxans mstadyme thet presenceRfonedls livaetabnatbarn@ye. Thy réveticmrampechtangtmaysi ng
known precedur for aring am not hi azol es or .anal ogously, e.g. as

her ei naf ?8?“’8%@‘?%%&88‘{@%%8"‘%‘25%3%%90‘%%8’3%5%6@n X is preferably bromn ne.
The reaction may be carried out in an organic solvent, e.g. an al cohol such
as ethanol. The reagtion te ratur.e be fromropomtenpefature tp the
fef 1 ux ¢ ErsaraetirRt G mavths caBIepant wipsKkoewR P Hes {PrFISHPRBLETTSOTE (o 60
C . _Procesiforyhehilafidles( & araibigolidy, . fab Beteufreribesdibetl e it MRS Haagbe i N R
W (Brown, Jouyrnal of O_g?fgic Chegjjéf;t%y, 1991, 56, 4974 Iqr convertin

sul fony| H&Efl QEEIN AR FgpniopRIkent ;8- simehyldormapnide ®MFy usuallyda thy praepes of an
descri bedikal i EtRMRleEThe fchctiBiVieRBeadirt hd W00 & thheoalkehd net al

sul phite, e.g. sodiumsul phite, and the alkali netal bicarbonate, e.g.

sodi um bFeBICBISRRY EPqUh tempgrainreat o tenmperature from20 Cto 100 C, but
conveniently at about 75 C. The reaction wth bronpacetic acid nay be
carried out at tenperature from50 Cto 150 C, but conveniently at about
1000 C. RrpcagsiipriantAD) gy be cgrriedaniv meing knewnrpyocbdurasten reastiph af erybhalides,

br onpacet,| i ) _ I ). RV carri. US|

pr ocedur Ea)]étﬁ? g‘? alggfgét %ﬁ%ﬁgﬁ‘l&%@%ﬁogﬁ nggg%%g I(isafcS e%’?‘?é%?é%ﬁdggéﬁgfgg%l% e.g.
as her ei ngf asdrerdesftar idewdibedint the EExaples.eB majite cagidtduwritherapatbe ioan orgaicout

[ i I . 6.0...4di chl h [ h f i
agent . _ooaventyy s Spflond R R PR aa R S REPRSRES (o BOEE R L g
may be f eamefiefily 2leoddQ2C Chotl40dliveni ently room tenperature. Process vari ant
(J) may be carried out using known procedures for reacting i socyanates with

Process variant (E) may be carried out using known procedures for reaction of amines with
C acylating agents or isocyanates, or analogously, e.g. as hereinafter described in the Examples.
It may be carried out in an organic solvent, e.g. dimethylformamide. The reaction temperature

may be from 0° C to 100° C, but conveniently room temperature.

Process variant {F) may be carried out using known procedures for halogenating anilines, or
analogously, e.g. as hereinafter described in the Examples. Chlorination may be carried out
using hydrogen peroxide, acetic acid and hydrochloric acid, for example as described in S.
Mukhopadhyay, K.H. Chandnani and $.B.Chandalia, Organic Process Research &
Development, 1999, 3, 196-200. The reaction temperature may be from 0° C to 50°C, but
conveniently room temperature, Mono-bromination may be carried out by reaction with N-
bromosuccinimide (NBS) in an organic solvent, preferably dimethylsulphoxide. But mono- or

di-bromination may be carried out by reaction with bromine in an organic solvent , €.g. an



am nes, or analogously, e.g. as hereinafter described in the Exanples. The
reaction may be carried out in an organic solvent, e.g. dioxane or iﬁﬂi E@ﬁ
reacti onctegpenaiibgsmay be an el evated tenperature, for exanple fr 8b

to 100 C, but preferably about 800 C. Process variant (K) nmay be carried out
usi ng known procedures for converting aikylcarbonylam nes to am nes, or

anal ogously, e.g. as hereinafter describéd in the Exanples. The reaction
may be carried out in an organic solvent, e.g. ethanol, in the presence of a

base, preferably.,a str ase _swch as sqdi um hydroxi de. The, reactio
Cenper at CIPS" THeh 2haioxane. kot Sdtes ik peacTioR e erehasmpssntics P pe @ 05C 100
but pref es SO G, babosrvetiently rdcasempetizadS8A/ HO 53 2 5AUG 2006 18 The conpounds

of formula | in free or salt formcan be recovered fromreacti on m xtures
and purified in a conventional manner. |sonmer m xtures can be separated

i Nt o i ndiPYdcdésalarin®q B bfay beQaftied@ Btih® RB6Wn pfd&e&u@m‘f??éﬁaﬁﬁghmﬁmﬂmﬁioles?- g.
by fractional crystalllsatl_o?'Bﬁ npounds, of formula | rmay _be prepared by
the met hHAKHERMISY ne-gs Metsinalipnflgscribgglin teskxamples. Thedmlosen dgts pasferably

anal 0gou$lymin€: The ASchlS! x’ﬁhf'gé L ftiedBRChIA g Mf'&%ng,)&a%%h &RohSippPYNds of

formula I'll are comercially avail abl e. Conpounds of romula 1V may be

pr epar edethpneledhe iengfion temppratird nwly bedram repnxpmrzatiye tR the tflux xemperRureNe2 R7
wher ei n B ' faare.gdefined, with nitrous acid to
give a dg§zSSB%%%$b%€°%ge%t§h |sgﬁﬁ‘§n§brb§z§§t6§dévmh sul phur dioxide in the
presence of copper chloride, for exanple by the nethod described in E. E.

G | bert, ,Synt hesi 69, 1-10, .t.0 give the corraspondi fon chl,ori de
of 1o PR VAR (B0 Y bt ik i i Mo SARTRNA S N b o' 5
conpound QagadioChethigrrysl 1991, 5% 4974 Rar donVértibk silfdnyRhalided tb suffomdsgoeanaldgoustiR2, RS
arg¢ as herei nbefore defi.ped apd R i | ogen or. QR' wi.t h, chl oy.osul.f oni c
o or St e Aok Bt ARG e BB O P R s i Bk Yo ARl Rl
formul a Malghie:, elgl aliundvidphied) bad eRnaredithah] Mictbor@y, 0 spdiamaiedbiatkBown

water at a temperature from 20° C to 100° C, but conveniently at about 75° C. The reaction

with bromoacetic acid may be carried out at temperature from 50°C to 150°C, but

conveniently at about 100° C. An alkyl halide, e.g. iodomethane may be used in place of

bromoacetic acid

Process variant (I) may be carried out using known procedures for reacting amines with
carboxylic acids, or analogously, e.g. as hereinafter described in the Examples. The reaction

- may be carried out in an organic solvent, e.g. dichloromethane, in the présencc of a coupling
agent, e.g. HATU, and a base, e.g. triethylamine. The reaction temperature may be from 0°C

(: to 50° C, but conveniently room temperature.

Process variant {J) may be carried out using known procedures for reacting isocyanates with
amines, or analogously, e.g. as hereinafter described in the Examples. The reaction may be
carried out in an organic solvent, e.g. dioxane or DMF. The reaction temperature may be an

elevated temperature, for example from 50° C to 100°C, but preferably about 80° C.

Process variant {K) may be carried out using known procedures for converting
alkylcarbonylamines to amines, or analogously, e.g. as hereinafter described in the Examples.
The reaction may be carried out in an organic solvent, e.g. ethanol, in the presence of a base,
preferably a strong base such as sodium hydroxide. The reaction temperature may be an

elevated temperature, for example from 50° C to 1000 C, but preferably about 90°C,



met hods. Conpounds of forrmula VI are either available commercially or may be
prepared by known nethods. Conpounds of forrmula VII may be prepared by
reacting (%quﬁ%gﬂl% gf fornula XI'V Case 4-32348A/HO 53 2 5 AUG 2006° 2 FoAUR1005
~O0 R5 Xl wherein R2, R3, R4 and RS are as herei nbefore defined,
with an hal ogenating agent, for exanple bromne, or anal ogously, e.g. as
described in the Exanpl es. Conpounds of iBormula VIII are commercially

avai l abl e or may be prepared by known nethods. C Conpounds of forrmula IX

are co cially ayail abl r y be prepared by knqwn net hqds. . Conpounds
of f or multhe somRguns g fermuie ingeelos 48l Frgt ot BRI RO BFRIPRMHIa B n R
i s hydr ggafedVnt NcRNORHHAEmaRtier A IBhRE BliftuYos c8n Be s@arA&PMitd RRIVidELI iBfers,
Exanpl es. Conpounds of fornula XI are commercially avajlable or may be

pr epar ed {8y “EREARCHe b ELven Bapees o8- ydraativaalyerystallisative. prepared by
reduction of conmpounds of formula XWRZ N RE ~ H SRXV 01 + R wherein
Rl, R2, R5 and R7 are as hereinbefore defined, using standard techni ques
known f oCompeandseef formula Ibmanbeprepirsdbytthometwd dnnws in Gagreat, Budk Sod. §him.
exanpl e gat t4inGo N ' ' t L5 | ; catal yst,

pref er abfi:g’ %asﬁlgglgh%d%lﬁ%%g?%%% ?%ﬁ{arﬁﬁ%?aac%?%ﬁ)se%f%%ﬁltﬁ} agl.pglfg' ethyl acetate,
under an at nosphere of hydrogen. Conpounds of fornula XIlIl may be prepared

by react id%%athedscgfrf{)%ﬁag?ﬂi ng_ ket one, of f. Ef;r:ula XVI R'0 R5 XV

poun are’commercially available.

Compounds of formula IV may be prepared by reacting a compound of formula XII

Xh

wherein R}, RZ, RS and R7 are as hereinbefore defined, with nitrous acid to give a diazo
compound which is then reacted with sulphur dioxide in the presence of copper chloride, for
example by the method described in E. E. Gilbert, Synthesis 1969,1-10, to give the

corresponding sulfonyl chloride of formula IV.

Compounds of formula IV may also be prepared by reacting a compound of formula XIII

Xm

- wherein R1, R2, RS are as hereinbefore defined and R7 is halogen or OR!! with chlorosulfonic

acid , or analogouisly, e.g. as described in the Examples.

Compounds of formula V are either available commercially or may be pfepared by known

n_iethods.

Compounds of formula VI are either available commercially or may be prepared by known

methods.

Compounds of formula VII may be prepared by reacting a compound of formula XIV



Re Case 4-32348A/HO 53 2 5 AUG 2006 20 wherein R2, R3, R4 and R5 are as

her ei nbefore defined and X is hal ogen, with a conpound of formula VIII
wherei n Rl k$398M8%ei nbefore defined, or anal ogously, e.g. as descrj badt 2066
the Exanples. Conpounds of forrmula XIV where either R3 or R4 is

i ndependently SO2NH2 or SO2NROR10 may be prepared by reacting a conpound of
formula XIl where R1 and R2 are as herethbefore defined and one of R5 or R7
is hydrogen, the other being hal ogen or OR11, with chlorosulfonic acid

foll owed by treatnent with an am ne or, aimmoni a, or anal ogously, e.g. as
described in the Exanples. Cbnpounds“bf rmula XIV may al so be obtai ned
fromcomercially avail abl e conpoupds of{ formula XVII H R5 CEO Ra XVI|

R4 by known net hods, for exanple &< degtribed in R V. Heinzel man, O ganic
Synthesis 1963, IV, 573. Conpound§ formul aXiV nmay be prepared as
described in process variant (G known procedures, for exanple as
described in J. Liebscher, E. Mtznets Synthesis, 1985, 4, 414-417.
Compounds of fornula XVI may be prepared by reacting a conmpound of formula
XVITT R ohkreiRRIXKE | R and RNEE @6 RerBabe O detined, RitdithAsgdnatifs ikaf, doeexdiplaned,
wi th an gglqgenati g agent, fory eﬁggpli- brom ne, or anal ogously, e.g. as
descri betfoTHIg, 9 ARG S@S?gﬁﬁﬁﬁﬁﬁ ipthedFamgles Xvi1 where R3 is SORCH3 are
avai l abl e from comrerci al sources or mnay be prepared from conpounds of
formula XVI where R3 is hal ogen, for exanple by the nethod described in A
U man an@empousds ek formula VBE are comenprcialhoggilalle or may be prepegeal byknogas e

4- 32348A Hogd 2 5 AUG 2006 21 Conpounds of fornula XVIII are comercially
avai l abl'e or may be prepared by known nethods.

C Compounds of formula IX are commercially available or may be prepared by known methods.

Compounds of formula X may be prepared by reacting a compound of formula I wherein R! is

hydrogen with phosgene, or analogously, e.g. as described in the Examples.
Compounds of formula XI are commercially available or may be prepared by known methods.

Compounds of formula XII may be prepared by reduction of compounds of formula XV

wherein R, R2) RS and R7 are as hereinbefore defined, using standard techniques known for
the reduction of aromatic nitro compounds to anilines, for example catalytic hydrogenation
using a transition metal catalyst, preferably palladium on carbon, in an organic solvent, e.g.

ethyl acetate, under an atmosphere of hydrogen.

Compounds of formula XTIII may be prepared by reacting the.cor.responding ketone of formula
XVI | |

R, 20
R 7

:ﬂlii X XV

-4



Compounds of fornmula | in free formmy be converted into salt form and
vice versa, in a conventional manner. The conpounds in free or salt form
can be obtained in the formof hydrates or solvates containing a sqzrygnﬁ 2006
used forcgeysizaddma@asi on. Conpounds of fornmula | can be recovered f
reaction mxtures and purified in a conventional manner. |sonmers, such as
enantioners, nmay be obtained in a conventional manner, e.g. by fractr onal
crystallization or asymretric synthesi? from correspondr ngly asymmetrically
substituted, e.g. optically active, starting materials. Conpounds of

fornul a 4 and (R RO RGE Ut bR oA AEREARAE XTR WA perl G A Sunfi Bl € T e
to aIternatrveI’y as agents o Invention, are Usef as pharmaceuti cal s.
I n part i founala Vl'tllhelyerelam”baa hqrnhbﬁpterdcﬁna:ﬂ Ophmaipgmmlydygr gsokesdribed $ thienase

(Pi 3 ki n%’? 1&nzymes, especially the gamma isoform (pl10y), which are
responsi bl'e ]‘?or generati ng phosphoryl ated signalling products. The

i nhibitory properties of corrpounds of formula I may be denmpnstrated in the

foll owi ng test RI? : acuI i s of
b1 3Ky 1 (CettppipdeRt DN STV aTres ot Rl 5 RABaEbralintly SOEFlics SEARERY
W| gar el 1|nlay be%@pgx%i bylkdcsiah a c&}pohﬁﬂﬁﬁmﬁﬂulﬁ i lwlhgférRl drid, R’-\%é Zkl@d’rembd?me

mann, an roten as trvrtr S,
prot ei n- ‘é‘é’t’i‘ﬁql @g_ip‘i’fg%els hﬁdmggr}, %‘f ‘t’%f’nat’i&?e% ‘§1ﬂaﬁl&°¥‘1‘?t‘]é?’aﬁti ons
with \Aortctmrtatdtﬁed%queﬁtn&mh 3R 4t B%r anfRes laiuﬁan% zdikB2 e of 2 WIBIbRliB e are
subcl oned |nto t he '‘BanHl and EcoR sites of t’he transfer vect or pAcXT
(Phar m n%’éW}P?So create a GST-PI3KY lacking g the first 37 residues of
Pl 3Ky. To express the reconbi nant protein, Sf9 (Spodoptera frugi perda 9)
insect cells are routinely maintained at densities between 3 X 105 and 3 X
106_cel | €pmppuridy of fyromla ZEY arayialng bephmained et gamasicgally) avaibilde eanpenndsof
deQsity ; Qla 6 are infected with human GST- PI 3KyA34 bacul ovirus at a

mul |p||cr?1y of Infection (mo.i.) of 1 for 72 hours. The infected cells
are harvested by centrifugation at 1400Hg for 4 mnutes at 4 C and the cell
pellets are frozen at -80 C. Botg {9 a;nd Sf21 ceIIs work equally well. Sf9
cells (1X109) are resuspended in E@ “Bol d ){4 | ysis buffer (50 mM
Tris-HCl pH 7.5,1 % Triton X-100, MM Nadl , mM NaF, 2 nmM DTT and
protease inhibitors. Cells are ®nculfated on ice for 30 minutes then
centrifuged at 15000 g for 20 mnuteEt% at 4 C. Purification of the
supernatant sarrpl |s carrie affjnity chro ogr i ng
SEPHAROSETH Bedg ot pe %Sdt’r&rr gd R Bitrtl ﬁrgr%g?%%@r@?%ﬂf
Phar maci gz38i ot ech) A cell lysate/GST resin ratio of 50:1 is used. Case
4-3234SA/HO 53 2 5 AUG 2006 22 The GST resin is firstly pre-rinsed to
renove et hanol preservative and then equilibrated with Ilysis buffer. Cell

| ysate (ég]ﬁg6 gpfc)rrﬂuﬁ RYdasl Sﬂﬁﬂég&ﬂﬁ' a@&esé@be@ in pY&c@&sQrahQnt]{Gﬂor g‘ﬁfmf)@ﬁ' nin

50 m w? gently rotat a m xer 4 -3 hours:
unbound o urqqrfougtmslan@ﬂ@scnbecbmr Bigbssherp . Metﬁmrrr $nghqs150h98a% 41&)17%3@1? .or 5
m nutes at 4 C using a DENLEYTM

C Compounds of formula XVI may be prepared by reacting a compound of formula XVIII

Ri_ .0
\G,

wherein R2, RS, and R7 are as hereinbefore defined, with an halogenating agent, for example

bromine, or analogously, e.g. as described in the Examples.

Compounds of formula XVII where R? is SO2CH; are available from commercial sources or
may be prepared from compourids of formula XVI where R3 is halogen, for example by the
method described in A. Ulmait and E. Urankar, J. Org. Chem., 1989, 54, p 4691-4692.



centrifuge. The 1 ml GST resin containing bound material is transferred to a
15 m  FALCONTM centrifuge tube for subsequent washing and el ution s?]gpqst)g 2006

Firstly a.sesisesmebdsd cycles of washings (mxing by gentle inversio
performed with 15 m ice cold wash Buffer A (50 nM Tris-HO pH 7.5, 1%

Triton X-100, 2 mM DIT) interspersed with centrifugation at 1000g for 5
mnutes at 4 C. A final single wash steptis perforned with 15 m ice cold
wash Buffer B (50mM Tris-HCI pH 7.5, 2 mM DT-17) and then centrifuged at

1000g fo Eﬁiﬂlﬂt with 4
cycl es OFO P cog?c |a;cl)21n ?‘E?ﬂ)f %ﬁa%%l%f Aﬂﬁ(ﬁ Q%%L‘¥b§wé‘glg
reduced g:ledlods hi one, 2 n1\/| DTT 150 nmMv NaCl, 1 mM NaF, 50% ethyl ene gl ycol
and protease inhibitors) interspersed with centrifugation at 1000g for 5

mnutes at 4 C.. Sanples are aliquoted and stored at -20 C. An in vitro
ki nase aé:smpow&ks of $6rahila Bincfdeetfhah m&&ubﬁ&rteﬁembrsahﬁm aaf vtcla@eztse,nﬂianal

phosphate of nosi ne. .t ri phos te.to hati d 0si The ki nase
react i on9%*® ‘H@PFE?]HE‘EFI aﬂ '5“%6“ frﬁ‘é?’ip Saﬁ')ﬁsfg%f?rf %0 RuE "égwaform of
Scintil | Rfdraxas & Mﬁaﬁﬂstc)bnﬂﬁﬁﬂg’ a séla&h u‘é\iﬂ for Eﬁﬁhﬂizﬁﬁonloc&hpélﬁﬁis of f&ﬂﬁ%«ﬂﬁn‘ n 5%

di et hyl sul phoxi de and 20 | _assay é&‘? mv Tri s, go mv NaCl vl
et hyl enegff Ve&werféinﬁf%é?wpnpm%@e iparified i 4 eaayaytionabmapaer. fsomers, such as

phosphat igwlibResi ) be dBtamellin ae&mﬁtl&e&m{abﬁ&og ?ﬁa&&ma &aﬁhmomg 2, 0.1
pG [ 33P] ATP). The reaction is started thé addition of 5 enzynme

m x (40 FYPIRGEC SYZdESIHﬁHONa@HCSQOIFﬁWMHHMﬂ%l%Sﬁb“ﬂ'@é{ﬁﬁ)lotﬁ&ﬁtu)f@stﬂ%I | 0y) .
The pl at&ah@ I"ﬁﬁ ybat ed at roomtenperature for 60 mnutes and the reaction
term nate y e addi ng 150 VI of WGA-bead stop solution (40 mM Tris, 200
mvl NaCl, 2 vaEGTA 1.3 MM ethyl ene diam ne tetraacetic acid (EDTA), 2.6 M

AT Pofggisch RRRI1 SR ALALLLELTSFPAS0208 (ATSESIAMAgaggiees) 1o
m nut es almm*trvpﬁngagerm oﬂxh@ﬁwlenmmalant ushimhas ploumaedhtitds. In pariotle, theyng a
SCIntI||atIO nt er. ,Tot,a tivid by addi n of 5%
G ot hy! EXS bSO b st K3 IS e bl A By o1 g
ﬁO | 50b TEMOEETIN ](]I?)c,:sp'lr}ﬁdﬁeluﬁfreipgﬂsilbleﬁ%‘ gkﬁéff/lﬁ@glpll;osﬁbm?fm gm:l}rigf}ﬁgcﬂi)tmlﬁslz

er ei nbe ave o val ues ow 0.6 pM i he aforenenti assa or
ol o RO SRTIES HrompaRiLe Tt SlaT Mgy be figoneged TaBe (RO Sty o

| C50 val ph%&edi)&esg 009, 0.018, 0.013, 0.005, 0.002, 0.019 and 0.040

respectively. 2 5 AUG 2006 Case 4-32348A/HO 53 23 Having regard to their
i nhi bition of phosphatidylinositol 3-kinase enzymes, conpounds of formula |

infree mcumﬁmsﬁé&fng@hﬁ&e&q%ﬁka@o@ Pﬁ:ﬁ&ytfuééartmcsheﬁﬁerbaéﬂ ﬁrm%hs]frr nately

referred to as agents of the invention", are useful in the treatnent of

condi t i ofescribeddry Stevanpe ﬁatBéégaEﬁ}h'ﬁﬁ‘@, Gadfirsghi C@ﬁlaﬁFk,tjﬁeK\DPngslﬁ n¥stzkeszy nes,
particul ar ky, xhe{'hfnl MTIYB(H@ eidalulnf ﬂ)‘téin £ad Jc'tﬁﬂ?s of & Cpﬁ@treiﬁe&tupleﬂ PRgq@kfance

V\nththeln ent 1 On may tic or prop acti
g: structure-activity analysm and interactions with wortmannm Biochem. J., 324:489.

. Residues 38-1102 of human PI3Ky are subcloned into the BamH1 and EcoR1 sites of the
C transfer vector pAcG2T (Pharmingen) to create a GST-PI3Ky lacking the first 37 residues of

PI3Ky. To express the recombinant protein, $£9 (Spodoptera frugiverda 9) insect cells are
routinely maintained at densities between 3 X 10% and 3 X 10¢ cells/ml in serum containing
TNMFH medium (Sigma). Sf9 cells, at a density of 2 X 106 are infected with human GST-
PI3KyA34 baculovirus at a multiplicity of infection {m.o.i.) of 1 for 72 hours. The infected
cells are harvested by centrifugation at 1400 g for 4 minutes at 4° C and the cell pellets are
frozen at -80° C. Both $f9 and S$f21 cells work equally well. $f9 cells (1X10?) are resuspended

~in 100 ml cold (4 C) lysis buffer {50 mM Tris-HCl pH 7.5, 1% Triton X-100, 150 mM NaCl,
1 mM NaF, 2 mM DTT and protease inhibitors. Cells are incubated on ice for 30 minutes then
centrifuged at 15000 g for 20 minutes at 4° C. Purification of the supernatant sample is carried
out at 4" C by affinitjf chromatography -using.fSE_PHA_ROSETM agarose gel beads coupled to
glutathione (from Amersham Pharma(fia Biotech). A cell lysate/GST _teéiﬁ ratio of 50:1 is used.



~therapy, in particular other -32348A/HO 53 5 A

Accordingly, agents of the invention are useful in the treatnent of

i nflammatory or obstructive airways diseases, resulting, for exanple, in
reduct i o, Qf 3,884 Qanmage, airways inflammation, bronchial 25 AUb 2006
hyperreactivity, renodelling or disease progression. Inflamratory or
obstructive airways diseases to which the present invention is applicable

“include asthma of whatever type or gené3is including both intrinsic

(non-allergic) asthma and extrinsic (allergic) asthma, nmld asthns,

noder at e -as .severe ast hma, . bronchi fic asthma,. exergi se-i.nduce t hma,
occupat | IEICSTcerRa Bl R iR s DR P! ek bR

Tr eat nentysisfbubfet. hGell lysate fdupernitant) és aduddd (adnatiyl a050 mbbrsaeitd @ nlr@ST reeimtin G0
subj ects, .e.q.,of,less than 4 or,5 vyears, of e, hi bj ting, wheezi ng :
synpt orms PTHRS) SsHeErHE PR RgHBEEEIET e fordraoyrs APanpoundiow depualy shed
patient cahpldaydolledtedBy eéntiifagditid] atd@00Lfdr Pimchut@Wt af CaRingGaMENE E¥tM as

i nci pi ent or, earl_gy- phlaéﬁ ast hmati ¢s. %‘E‘%@conveni ence %?Ei s particular

ast hrat | CEBfges 187 1im! GIF epnegnipiping boungpaatsyal pransiegghigoheml)
Prophy! a¢iAl €M &aeiubd bl forlshBRE IR tw0hing 3hé BRibA bepl eFifvly dapgad iy
reduced frequency or Severity of 'synptomafic attack, e.g. Of acute -

ast hrmat i €ves Bpnbinerarsingibywortleainyasion) is prjpovas it 15 mliergld wad Buffer o

| mpr oved (& R Sis YA 93C b ihidom % 100RY nfM T inffRpeSKd HRRCESRFGHHE o
requi rement for other, synptomatic therapy, 1.e. t grap or or Intended to
restrict 18000gdonStmioytepaodet. 4 fimal single whashnstep isqreciormed Woh 16xmlnipt eld wash
anti-inf . t _ j Jronchadi La rephyl actic
bener it PATEEY omliCrR TR EORE B ol s Rfiaiiiesat 20d0s ik SRIAEH

" nor_ni ng 44Cpdibagvash¢dBGS Tiresin isl fipalyndiited svith 4 exctgpf $ @d iccasideatiocbeffadi®ne,

co nto u [ ercenta f_asthmati h teris

ot attaderaCE P RS s Bontpa ot P T A DI Rl 13N e

nor mal | 'y sethahdeid gidof and psitainé inhibitors) iytef3pergedduith Yerefighiicd & BXH0g ¥Yort omat i ¢
ast hma t her aggl. O:gﬂegéa i rffla tor%é or obsrugtoj e airways di seases and

condi t i oFEMEE i S Ymwlssascaifuoted Apd 5taredhas 2Valipl i cabl e i ncl ude acute Iung
injury (ALI), adult respiratory distress syndrone (ARDS), chronic |
obstructive pul nonary, airways, 0 ng di seas COPD, COAD or COLD),

i ncl udi ng"dRFEH ]é‘“ﬁ?e@ﬁ’%f‘ﬁivﬁs§5f6?h%§/‘iﬂﬁg§’eé§§6% sgréasffrwéfrtéweffﬁzﬂaéalwyé@ﬁﬁ,f as

wel | as ,8%RAGRE RASHRPhAE t@ﬁ&%ﬁid?ﬂ:ﬂﬁ&&ﬁ%ﬁa kYot reGQRHES Yeienid i e dgUg
ar ticul r Case’” 4- 32¢ . UG 2006 24 inhal ed drug
t her apy. WEHanifretitramplaseas & Sciptdllntiap Sroximiy Assay. theeh well gonteins 18 sonchitis of

what ever carﬁpanﬂrmg%ﬁgﬁhggg# i dnd ol -as 5 i (4G il S00 A8 RALND mM

croupus, chtronic or ronchitis. Further inflammatory or -

obst r uct ethylen¢glyeal-smitiostabtetranestipntid HEGHA), Wrusdoh phpsphenidylivpsitad, Bhpubtabl e
i ncl ude ' (10S] ' : TRy : [:01 jisease of
the | ungRoeBFRe RRURRbAue RO s ARTRLAGY 8 BT PN rpEiRRE LB Haraa0T, O
or acut erheamdditipncsd 20qd ef elory me epge d4@oM iha) 200 oM DaClishd) EGT Awvatainieg t ype
Ohag oo SRS FBTEL Bl 050 o AP miARRSBLEL >

" reaction terminated by the adding 150 pl of WGA-bead stop solution {40 mM Tris, 200 mM
NaCl, 2 mM EGTA, 1.3 mM ethylene diamine tetraacetic acid (EDTA), 2.6 yM ATP and 0.5

mg of Wheat Germ Agglutinin-SPA beads (Amersham Biosciences) to each well. The plate is

sealed, incubated at room temperature for 60 minutes, centrifuged at 1200 rpm and then

- counted for 1 minute using a scintillation counter. Total activity is determined by adding 10 pl
of 5% dimethylsulphoxide (DMSO) and non-specific activity is determined by adding 10 ul 50
mM EDTA in place of the tést compound.

Compounds of the Examples hereinbelow have ICso values below 0.6 pM in the
aforementioned assay. For example the compounds of Examples 8, 48, 80, 138, 156, 165 and
178 have 1Cso values of 0.009, 0.018, 0.013, 0.005, 0.002, 0.012 and 0.040 respectively.



silicosis, tabacosis and byssinosis. Having regard to their
anti-inflanmmatory activity, in particular in relation to inhibitionﬁﬁﬁAUﬁZ%E
eosinophkﬁwqgihgghbgﬁ, agents of the invention are also useful in the” :
treat ment” of "eosi nophil related disorders; e.g. eosinophilia, in particular
eosi nophil related disorders of the airways (e.g. involving norbid

eosi nophilic infiltration of pul nonary 28ssues) including hypereosinophilia
as it effects the airways and/or lungs as well as, for exanple, eosinophil-

rel ated djsorders. of .t he ajrway onse ntial .or. concomtant to Loffler's
Gynar one I SEFHBA A7 et IHREITDAR BEOP A PPgolrpae e o RBEar

i nf est at if@nuid Nl ftdiop phbfr@Rbadally a@ehRABRRLIE fein, HefFRE P ARRE ¥ferred to as
aspergillosis, polyarteritis nodosa |ncludé&9 ngfg-St[ uss a%ngrone),.
eosi nophi PRI AREANSFR{IORN g2r8 AEFRLBIRDE treasmentef condisione whichrare mediatpditiyahe

ai rways 0%mash 9N PRY kithdtds U b&RicnlAE§ HBinRhatbffor zﬂl\é?@ RS, @l so
useful in the treatnment of inflammtory or allergi'c conditions of the skin,
for exanprestpewsrip asjosdanse withche waention maxbe supspwatieenprophylastical opeci a
areata, erythema nmultiforma, dermatitis herpetiforms, scleroderm
vitiligo, hypersensitivity angiitis, urticaria, bullous penphigoid, |upus
er yt hematAsserdinglye agsntssafshe mperdismrast psifd ib thel tostmented infknimatognek distrective

i nfl anmat ory_or. al l erqgi i.tions.of ;the skin. Agents of thednvention may
l'so be. GUEay i selefling ROrIRS ipiesbilfork ene RS iy e b
parti cul dromthiabhgeseanivitprdinbilelisg badisqage progtesfibmimftiramytocy opobsernictive or
exanple, treatpment of ,diseases and conditions,pf. t.he eye such, as

conj unct PUTETLOeRss 17 Bty R BTER Erenueieis gpPlle ipdlpdestems PR RFVAFfRe

di seases oafdisis inelhdidgeboile ftrinde (nodialigrgad) hethfhatind kicftirdsicY allexpid) dserh4g ikt or y
diqgése i n, whi ch_aut oi ne reac ionB are inp icated_or_Havin an aut oi mmune
conponenfStBpa, mederafe ggihma; §gy Fﬁﬁ(ﬁ“ﬁi‘&’aa T hiRG AR P S eoig Rced agttl EWr ders (e.qg.
haenol yt becupRd&iil Asth@R hAd hithma INARE RolloiiEbdcRial Blfdcrid A aB@h@neanof AsthRPat hi c
t hronbocyt opepi a), system c |upus erythenatosus, polychondritis,

scl er odoAko toegwiderstepdan Amhracins ireatmeBt pfsublesss--iof lest thanr ef S rats ofase,

hepat i ti gxhiB¥as Wl‘x@&‘u% %@Y&rﬁs am} EYEI PO AYBIELO PR hee fiARAL NG SPT UE,
aut oi mmune Case 4-32348A/HO 53 2 5 AUG/006 ~25 i nflanmmatory bowel disease
(e.g. ul esaliishedepasignt qategonnef rariohnrediceli conease pnd apwedienidentitipd hningipisat o |
Grave' s gl AeaRe. o3RRG Sonflat@ol I SariGNEONGNMRGLAERR!L Iellrlel 0 25
pneunoni t1's,” nmultiple sclerosis, primary billiary cirrhosis, uveltrs

(ant er i of*whedyifstteyndmoyne”.)ker at oconj unctivitis sicca and vernal

kerat oconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and
gl omer ul onephritis (with and w thout nephrotic syndrone, e.g. including

i di opat hPmophelatticdfficacs ynthe areatnemnt ifraathneheitide endehed fgtradyced Gepemeylbseases
or conditions ich may. be treate ith.,agents.of the invention, include
ceptrc. S1BaR ot rearolee Aack b o actle SRRk P b0y oo seases
such as pApreefmentihRhg EhiREiof o8 impravtdgredys hypeeeictiaty. {10 ka\Winger be

transpl ant,ati o st,roke, qbesity, restenosis, . diabetes, .e.qg. diabgetes
P evi BHCCCP by reduce requ?xrement for other, symptomatic therapy, i.€. -ther:;clpy Igr Sritended

to restrict or abort symptomatic attack when it occurs, for example anti-inflammatory (e.g.
corticosteroid) or brbnchodilatory. Prophylactic benefit in asthma may in particular be
apparent in subjects prone to “morning dipping”. “Morning dipping” is a recognised
asthmatic syndrome, common to a substantial percentage of asthmatics and characterised by
asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time normally substantially

distant form any previously administered symptomatic asthma therapy.

Other inflammatory or obstructive airways diseases and conditions to which the present
invention is applicable include acute lung injury (ALI), adult respiratory distress syndrome
{ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, COAD or COLD),
including chronic bronchitis or dyspnea associated therewith, emphysema, as well as

exacerbation of airways hyperreactivity consequent to other drug therapy, in particular other
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urticaria, bullous pemphigoid, lupus erythematosus, pemp}usus epldermolysxs bullosa

acquisita, and other inflammatory or allergic conditions of the skin.

Agents of the invention may also be used for the treatment of other diseases or conditions, in
particular diseases or conditions having an inflammatory component, for example, treatment
of diseases and conditions of the eye such as conjunctivitis, keratoconjunctivitis sicca, and
vernal conjunctivitis, diseases 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, antoimmurie
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provi des a pharmaceutical conposition conprising a conpound of

The effectiveness of an agent of the invention in inhibiting inflammatory conditions, for

example in inflammatory airways diseases, may be demonstrated in an animal model, e.g. a

mouse or rat model, of airways inflammation or other inflammatory conditions, for example as

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

Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Clin, Invest. (1995) 96:2924-2931; and

Cernadas et al (1999) Am. ]. Respir. Cell Mol. Biol. 20:1-8.

The agents of the invention are also useful as co-therapeutic agents for use in combination with
.. other drug substances such as anti-inflammatory, bronchodilatory or antihistamine drug

C’ substances, particularly in the treatment of obstructive or inflammatory airways diseases such
as those mentioned hereinbefore, for example as potentiators of therapeutic activity of such
drugs or as a means of reducing required dosaging or potential side effects of such drugs. An
agent of the invention may be mixed with the other drug substance in a fixed pharmaceutical
composition or it may be administered separately, before, simultaheously with or after the
other drug substance. Accordingly the invention includes a combination of an agent of the
invention as hereinbefore described with an anti-inflammatory, bronchodilatory or
antihistamine drug substance, said agent of the invention and said drug substance being in the
same or different pharmaceutical composition. Such anti-inflammatory drugs include steroids,
in particular glucocorticosteroids such as budesonide, beclamethasone, fluticasone, ciclesonide
of .mometaé-onc, LTB4 antagonists such as those described in US5451700, LTD4 antagonists

such as montelukast and zafirlukast, dopamine receptor agonists such as cabergoline,
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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
C’. of agents of the invention and anticholinergic or antimuscarinic agents, PDE4 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 é;e 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)-5H-
benzocyclohepten-8-yljcarbonyl]amino]phenyl]-methyl]tetrahydro-N,N-dimethyl-2H-pyran-4-
aminium chloride (TAK-770), and CCR-5 antagonists described in US 6166037 (particularly



R/ NNH RaS\r R+ XIX Rb are shown in the Table 1 below, the nethod of
preparation being described thereafter. The table also shows mass
spectronmetry (NW#+) data. The exanples are in free form 2 5 Case 4- ﬁ34%%dglo
53 AUG 20R64-32%AABSE 1 Conpounds of the invention rn/s Ex. Ra RbZRAU

MH+ 1 NHSOZCH3 H H CH3 326.1 0. 2 NHSQZC4H9. HH\ ./CH3 368.1 0O 3 ,p HH
CH3 312.1 0" ,1 I( NH O 4 NH2 C H\ /CH3 282.0 100l 5 "p C HCH3 345.9
NH O 6 ,p Cl C <CH3 380.0 NH2 O 7 /p®*Br ‘H\ CH3 390.1 o 11 1( NHZ O 8
Br Br CH3 467.8 NH2 O9 p Br Br CH3 466.7 o s\ (MH) OHO10 ,p HH\

[ CH3 326¢1dimsS187dnd 19), WO 00/66558 (particularly claim 8), and WO 00/66559 (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 im the treatment of inflammatory

bowel disease.

The present invention also provides a pharmaceutical composition comprising a compound of

_ C 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
co-therapeutic agent such as an anti-inflammatory, bronchodilatory or antihistamine 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 ¢o-solvents known in the art such as ethanol {up to 20% by weight),

C 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
prefesably 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 :(:Omposi_tion'dr‘ in inhalable particulate, ¢.g. micronised _foﬁn, {B) an inhalable
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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

Compounds of formuta I which are also of formula XIX

R _ XIX

are shown in the Table 1 below, the method of preparation being described thereafter. The

table also shows mass spectrometry (MH?*) data. The examples are in free form.

iy
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0 ~--\~ 0 N Preparation of Specifi
Exanpl esc,405:68¥dadid 9ns used are as follows: DCMis dichl oronethane,
DME i s di nmet hoxyet hane,

1-yl)-N, N, -N uroni um

O-~CH O 76

%[; :'e’ll’:ﬁAmPﬁs

'NBS i s N-brornosuccdni ni de and THE is tetrahydrofuran.

Exanple 1 : N-[5 (4- Met hanesulfonyl am no- phenyl)
4' rret hyl thl LR} UC. I C{} :\:
[ 5- (4- - AgNd met h I-thhazol-.?-hbl-acetaﬁude 2'%0)6 Case
4- 323484 yi= S-H =TT P |u||y| ) t ||| d.LU %1- acet am de
(J. LielsChg ynt hesis, 1985 (3]?8 0¢, 3.6 mmol)
is dissqlved e /| THE (511, 61)0 an sl irredfat room
t enper atjur e ere of argén. The s8I i$ then{treated with
10% pal lfegh qmom car gorr (107g)~  H1e reqact o m X{ure 1S pEgggd|three tinmes
wi th nitlroggn and aced umpder an at npsphe \TE droge“l over pi ght. The
m xturel]is tthen f¢'rt\§ ed thyough celi{eTM il i @l andjthe catal yst
is washgd wj|th tetrahy#8lrofutan (600 m}. The soqven |s renoved in vacuo to
| eave NI}[5- {4- am no- phenyl ) 14- net hyl -t hi azol - 2- yI] eta de a$ an off-
white satigh—b)y—y H 388.8 '
[5-(4-I\/kt$1ar esul f onyt%ni no- ihenlef-4- met hyl tthi a 3 yl ]-acet pni de:
N[ S-(44{Am fo- phafﬁyné% met byl -t hi azol §2-yl ] -acet mde (.05 g| 0.20 mmol)
is dissqlved in Phyl f ofmami de (1 i) and tr &ited byla sol htion of
met hyl sgl 8oyl chhorjagle (0.0232 ¢, 0.20 Hmpl) ~ ek, di MB2KR93 | or mami de (1
m ) _fol jowed by 2|\43{queous $odi um car bpnat e| sol utffon (0120 m | 0.40 mmol).
Th{reacti o m xtUr eCHg stlrred at roontem)erat e for [I8 houfs. The
sol vent jsfferoveg—n—vacuoandtihe resigpe urtERed pyygigrprmat ography to
givethe%tle co nd. Nﬂ %F 826. 1 \%Tt/g )
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This is prepared as described in exanple Ib by replacing nethyl sul fonyl

chloride with n-
N-[ 4- Met hyl - S- Lsul fanoyl - 12henyl | -t hi azol - 2-yl | -acet am de

but yl sul fon

yl chl ori de.

WVH, ( ESMS):
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368. 1 Exanple 3

2 5-AUG 2006

4- ( 2- Acetayd 4am48a/HE st hyl - t hi azol - 5-yl ) - benzenesul f onyl chl ori de:
N-[ S- (4- Am no- phenyl ) - 4-met hyl -t hi azol - 2-yl ] -acet am de (Exanple 1la) (7.9 g,

31.9 mol)
32 % aqueous HC solution (40 m).
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Preparation of Specific Examples

kanpl e 4:
Fol |l ow ng a
K. H

nt, 1999 3,

) is added

Abbreviations used are as follows: DCM is dichloromethane, DIPEA is diisopropylethylamine
DME is dimethoxyethane, HATU is O-(7-azabenzotriazol-1-yl)-N, N,-N', N'-tetramethyl-

nronium hexafluorophophate, NBS is N-bromosuccinimide and THF is tetrahydrofuran.

Example 1 : N-|

1a) N[5 —:(4-—Amino-pheny1)-4'-methyl—thiaz-ol-2¥y1]-acetamide‘:



mnutes to N-[5-(4-am no-phenyl)-4-nethyl-thiazol-2-yl]-acetamde la (5.0 g,
20 mmol ) stirred in acetic acid (30 mM) and concentrated hydrochloric acid
(6.7 m) at roomtenperature. Wen the addition is conplete the m xt§ypes 1086
pour ed oaise4-33esAHO68 and the pH adjusted to al kaline by addition of 4M
aqueous sodi um hydr oxi de solution. The m xture is then extracted wth ethyl
acetate, followed by dichl oronethane. TP conbi ned organic extracts are
dried (MgSO™) and the product m xture I's absorbed on silica. Chromatography .
on silica eluting wth hexane - ethyl acetate (1:1) affords three

fracti onN-[4TM@tHy1-5qa-n&f@ﬁﬁé ?D-thﬁzél@ﬂ?%&étﬁﬂld@ﬂ Nieb&ther, E. Mitzner, Synthesis,
(4- amno35d|c | or o- phe t hi azol - 2-y1l] - acet am de l{Ex ml e 4a).
M ( TOFIOESIA, pd1f) G0des 631119011 is @mvg iy lpsetsted FHEEYLAP0 ml)iagdnt i fi ed

as the tidle ﬁqamqm%er%ﬁesunder an atm here of grg)(/) The soluno%és t%‘l é;(treatfd thB) \H

(4-am no- 3-chl or o- Fl{i Pazol - 1] - acet am

(AP+) : 280% pailadm(reomgarbqfh(elOtgm efrmuom ot ispunged thade Smey Wlth gitragenr | al
( Exanpl e ﬁp% 4 ese
product s %%a%%t al ne %t%%gp}fe%%}fﬁdrgé& ek ﬁ ?ﬁlgﬁngﬁxﬁ%%ggﬁﬁg?hgrﬁ%&rfguﬁi l i nes
" (4a, 4b, celited fibm) mhtekibbavidhe azta]yslgeu&shndmﬁth tecmhydroﬁirhmﬂ)()d&c’fhchsebkeﬁnis t he

conversion of /N-|5- th i, az0 acet am d

(Exanp! efemied {0 150 £ BRI S5 P Rt PR e PRl SR an et

N- [ 5- ( 3- @hitesdlidd- sul f anoyl - phenyl ) - 4- net hyl -t hi azol - 2-vl ] - acet am de: Usi ng
N-[ 5- (4- am no- 3- chl or o- phenyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de (Exanpl e 4b)
affords the title conpound as an orange solid. MH. (TOF, M5 ES+) 345.09,

347.9 Exgmp N‘-‘[h 4-Methanesulfonylamxno-phcnyl; -4-methyl-thiazol-2-yl}-acetamide:
N-[5- (3.5 I 4- et hyl -t hiazol - 2-y| | - acet am de:

oro | f anmo he

E{lg N NS &J%tmnﬁc?hsrsl b‘ﬂé’rﬂﬂﬂ -peeranmigé (93 g.-20 srmdl) i disselvet ian de
(Ekamp! gm}%@%mﬁ it Bﬁ) :H{&‘i'éb%d Ld B55a Sottb 61 UKLy Ghlld @.02bg, 636F, NS
N- [ 5- ( 3- Bmskoinairg ding @mgprmmwﬂynquibmé by M eguspupsogdiym seibpasie gelution)
N-[5-(4- 52 g,
14, 7 o120 LR 26k PR Ptgﬁﬁ@%%fgyf’fﬁnp%%ﬁ%%@%ﬁ%ny FUA "
t hi azol - @l\;dn} isgembrad fde'ac(t@@@dnhereml)ue (3pwBifigd by 4biommmedryphyntodgive the title
di net hyl I 100C. Aft 10 t th | ut
d: | ut e)d/ \?vllﬁ[1 \%glt ;ﬁ]{(@%&ﬁ’é#?féa%d t(r)\e resule{| ng mp?iic?& tateeslosurle?rgvlezl by
filtration. Crystallisation fromethyl acetate - nethanol affords the title

3 AIOEHE 4 o 1 . LR D) dcT-1 ] A Li-d ! The
title Comeiﬁ'iﬁi'epa&e@hﬁ @sﬂﬁﬁdfiﬂi e;ﬂample 1b by replacmg methy]sulfonyl chlonde withn- |

N[S(4- -p L | -thiazol -2-yi]- acetam de. (Exanple 7a)

to give @“%Q@é?ﬁygéﬁ . B&i}/ Qﬁé&’%é&) 390.1, 391.1, Exanple 8

N-[ 5- (3. 5- Di br ono- 4- suI f amoyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de:
Example 3 : N-[4-Methyl-5-{4-sulfamoyl-phenyl)-thiazol-2-y[]-acetamide:

C

3a) 4-(2-Acetylamino-4-methyl-thiazol-5-yl)-benzenesulfonyl chloride:
N-{5-(4-Amino-phenyl}-4-methyl-thiazol-2-yl]-acetamide (Example 1a) (7.9 g, 31.9 mmol) in
suspension in glacial acetic acid (250 ml) is treated with a 32 % aqueous HCI solution (40 ml).
The resulting solution is then cooled approximately to 10° C and treated dropwise with a
solution of sodium nitrite (2.2 g, 31.9 mmol) in water. (2 ml).- After 10 minutes the reaction
mixture is added to a stirred solution of SO/AcOH/CuaCly/Hz0 {200 ml) (the preparation of
the reagent is de_scribe-d below), The reaction mixture is allewed to warm to room temperature

and is stirred overnight.

The reaction mixture is then poured into water (1000 mil) and extracted with ethyl acetate {3 x

300 ml). The combined organic layers are washed with water (2 x 25 0 ml) followed by brine



8a) N-[5-(4-Am no- 3, 5-di brono- phenyl)-4-net hyl -t hi azol -2-yl]-acet am de:
Bromne (0.083 m, 1.6 nmml) is added dropw se over 10 minutes to & %ljﬁrmgl :
sol ution £g4_g%4%,§ﬂéz}3am no- phenyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de ? anpl e

| a) (0.28 mmol) in 1,4-dioxane (5 m). Wen the addition is :
conplete the mxture is diluted with saturated sodium hydrogen carbonate
solution (30 mM) and extracted with di cBh$oronethane (2 x 30 m). The
conbi ned organic extracts are dried (l\/gSO4) filtered, and the sol vent

renmoved 48 G 2006 4Q dark soli.d.

O yot a1 109 i A5 et GRS Aiee vt ibe selhient 51 el HFHT @ S5 na.
M ( TOFacelfarkint)4-mé@§)-thiaz60S-y behBehebul a1 chloride. MH* (TOF, MS ES+): 248.1
N-[ 5- (3, 5- Di br onp- 4- sul f amoyl - phenyl ) - 4- net hyl -t hi azol - 2- yI] acet am de:

Usi ng N-[5-(4-am no- 3, 5-di brono- phenyl ) - 4-net hyl -t hi azol - 2-yl ] -acet am de

(8a) af fPfeﬂ%ahBﬁ of %Hetrle:ﬁ‘geﬁpsmﬂﬂé'@m@ﬁt ALEE, M5 ES+) 467.8, 469.8, 471. 8
Exanmpl e 9: " 4-(2-Acetyl am no- 4-net hyl -t hi azol - S- K)

6- di br onBcdseding te thelteparied prevedurer(h E. Gdhgmﬁmthms B?ﬁ%iﬁéldpéh glacidl pentic -
(4 notsid [0 SRS R Bl R FRb ety odled By bubbfig SQpges. Qe a0

m xture sabllntamdrsehltnon ls Mlepcémpmmatebrfl(bggaﬁlw Iﬂ),lthe ﬁoihm@r Bdreated ough
liteT " fil t etrahyd
N[5 (3, eI shE ) BLiniORe Ay ARSI EA 5 e iine ge ().

Washi ng gﬂamﬁﬂuhmderWIfllter material with ethanol then affords the title
conpound. M H (AP-) 466.7, 468.6, 470.6 Exanple 10 :
N-[ 4- Met hyl - 5- (4- et hyl sul f anoyl - phenyl') -t hi azol -2-yl | - acet am de:

4- (2- Acegmy) queﬂmrsi(wﬁlf aénﬁrﬂaia)zobz;@@ae&midteonyl chl ori de (Exanple

3a) (0.05 i ssolved in dioxa he solutlon IS

treat ed wfﬁcml a&%ﬁa&ﬂ%ﬂh@%@l L5 @#ﬁ@@uléwishlﬁﬂde @a iﬁ%ﬁnliy pepolbifed by

the addi §ik@vedfin Bicd336 S0 M) with &frrine! BYAiaM claﬁ)dngte (@Q@%ﬂcﬁ?) hof8s #dded0- 6
mmol ). The reaction m xture is stirred overnight. The Solvent is removed in

vacuo antpllpwed e gisalution of pmmoniada digxage &1 mE0 M)-eAftr:t Huting évokearogr aphy

mass
Lo et g Gt Bt er (20 mihds sddsd end hesplidpusrpiaieds smeed by,
( ESVB) : Blz;@ngzn EXhepiliglds &@rthI&rﬁh@s@yumdﬁ@anﬂﬂgndnhM1yum is then fjltered
N-[5-(4- 4m=,‘th|-th|

279- 261 GrOuE i AR IR Ko ARy malBE o Ryt bE gRSSMER B i e
NS ( 4-Ny{almhﬂpy(%nﬂfamp}yphephmnbﬁhaol%ﬁphd&y.inntldn| azol - 2-yl ] -acet am de,
N-{5-[ 4- (2- hydroxy-

et hyl sul f anoyl ) - phenyl ] - 4- et hyl -t hi azol - 2-yl ) - acet am de,

N- g SNE ?-s E)?_mﬁ_ﬂg-@QtNiIhjq&Eﬂﬁl‘fo&ETIBMlbfic—Qﬂjﬁﬂﬂ-heﬁzﬁ&idﬂﬂ&-&ﬂh@é’t@hrc@' yl)-acetam de
an - nmet ho -et u
met hyl - Fﬁlk%vg @sgnefﬁ&e%qe Feeder shlesy ng?yl){mwé Mukhepadhyava Kafl- anal ogous

nanner tohiRdabRl S. B. kﬁlaa&alraeeﬁgm@mcesg m%sémr&mev%sm@m 1999'8 1 41 96)
4-(2- acetylamno4rret yl -thi azol - Syl
.. hydrogen peroxide (27 % solutlon in watet, 1 ml, 40 mmol) is added dropwise over 30
C’: minutes to N-{5-(4-amino-phenyl)-4-methyl-thiazol-2-yl}-acetamide 1a (5.0 g, 20 mmol)
stirred in acetic acid (30 ml) and concentrated hydrochloric acid (6.7 ml} at room temperature.
When the addition is complete the mixture is poured onto ice water and the pH adjusted to
alkaline by addition of 4M aqueous sodium hydroxide solution. The mixture is then extracted
with ethyl acetate, followed by dichloromethane. The combined organic extracts are dried
(MgS'Oq) and the product mixture is absorbed on silica. Chromatography on silica eluting
with hexane - ethyl acetate (1:1) affords three fractions: The first fraction is identified as N-[5-
{4-amino-3,5-dichloro-phenyl)-4-methyl-thiazol-2-yl]-acetamide {(Example 4a). MH* {TOF,
MS ES+) 316.1, 318.1, 320.1. The second fraction is identified as the title compound, N-[5-
{4-amino-3-chloro- phenyl)-4-methyl-thiazol-2-y[}-acetamide {Example 4b). MH* (AP*): 282

284 (3:1). The third fraction is unteacted starting ‘material (Example 1a).



benzenesul fonyl chloride (3a). Exanple 17:

N-[ 5- (4- Met hanesul fonyl phenyl) - 4-nmet hyl -t hi azol - 2-yl | - acet am de: %% AUG 2006
4- 32348A @94?%4%%,% )G 2006 41 17a) N-(4-Methyl-thiazol-2-yl)-aceta

2- Ami no- 2 razole (10.0 g, 87.6 mml) is dissolved in dry pyridi ne
(75 m) at room tenperature. This solution is then treated dropw se with
acetyl chloride (6.3 m, 87.6 mvbl). ABger 2 hours, the reaction mxture is
poured into water (1000 m ), and extracted with ethyl acetate (3 x 250 m).

The conbi ned rgan_’c | ayers are washed with water (2 x 200 m ), brine (200
m), drigé—‘gl%@f—l%gofl, filtered and concentrated in vacuo. The residue is

di ssol vedhidd proédilchone ob2@Rdh h 86 |ste9‘é€<ﬂleﬁb'e b8 thesmydporfing NBlLARQI¥LAL, i n

vacuo. The solid thus obtained_is drjed in vac;:)o to give the title

conpound 72,183} follewixg Btaé?ﬁ?nacmctlws tp 15hepe dpscribed for sheonmergion of N- [5-(4~ammc»

N (4- Met R I -
di gsol vegmlmnl)m g%?lzl)i’r %1%?'_0) a?ﬂtl c acid (Jﬁg}e 1%} Jtz@ﬁeréggm L%rssg?ur e. h| s

sol uti on(%ﬂﬂ%@ﬁb)treat ed portionwi se with N-bronosucci ni mde (4.6 g, 25.6
mmol ). After 48 hours the reaction mixture is poured into water (1000 m)
and extracted W|th et hyl acet ate (3 X 250 n1) The conbl ned organic |ayers
are washgg ey e P ' ) acetdvhideyt, filtered

Fol 1 ovedthy ?\Eﬁb"t ol fors eg@?—?éﬁt‘rﬁﬂrrﬁl ?Z-zs Va%ﬁer‘gﬁ (xR b ofords
nor e andtheh&lercempbtmdl@s &0bdadlgd solidr IMH~I (TOBRAQS ES%) 343.%; 340.99i ve N-

(S-brono-4-nethyl -thiazol -2-yl)-acetam de. 17c¢)
N-[ 5- (4- Met hanesul f onyl - phenyl ) - 4- met hyl -t hi azol -2-yl ] - acet am de:
Zl

I\F(5 Br oRRarftple®t; :hmmho =4 kIf, e:0. 43 mol )
gfl ssol ved I n omterrpergture This solution is treated

[ (4Usies M-%ti‘r#leﬁyﬁﬂ swbﬁwpﬁeraf@r%meéw ehigeol-3-yilmaxeigmide Examplsi4a)
fQ' | owed, f1yrd2 MARHERY S5 NaAHER sl sBlid. MFRTOROMS Eﬁ')‘CBSOO 382.0, 384.0
bi s(tri phenyl phosphi ne) pal [ adi’'un(I'1)chloride (0’03 g 43 mol ). The
m xture is then heated at 80 C for 4 hours. The sol vent is renmoved in vacuo

and the geshOue .iNgrou. Bxfdnrtg4-l§¥1falﬂétﬁ%ﬁ L )Y ?nem&;q)l-g vEacetamide;

N- [ 5- (4- met hanesul T ORyT - phenyl ) - 4-net hyt - Thi aZol - 2- yI I'-acet am de.
WH (ESM5): 311.0, M 251-253 C Exarrpl es 18 to 23 These conpounds, nanely

N-[5-(4- 9%)63\%1' Qh‘ﬁn%l 23?1‘}“1/1}0%’1% yI) tﬁyft%l l}%Z?ﬁ ace ch N-[ 4-

nmet hyl - I uors azo A S de N-[5-(4- hydroxy-
phenyl ) - KiBSH25Ry| 14.Ainazol) mZadylbd tcas @fraed @édytion of N-[5-(4-amino-phenyl)-4-methyl-

HESET O IR T R e

N[ 4- net hg? €5 AfRr 10 bfihutey thoeslaybn isilated with ez (1002ml) lahd decreaiNisge

respectively, are g i n, an_anal ggous manner fromthe qprfo (Ei ﬁte

bor oni ¢ BEF@IPE @WOﬁgﬁm ItrtigRe Gy stal Beagion ifrpmy ethph acpraifpmgthgnol affords the
title compound. MH* {TOF, MS ES+): 325.9, 328.9

7b) N-[5-(3-Bromo-4-sulfamoyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide:

The title compound is obtained from N-[5-(4-amino-3-bromo-phenyl)-4-methyl-thiazol-2-yl]-
acetamide (Example 7a) to give a cream solid. MH* (TOF, MS ES+) 390.1, 391.1,

8a) N-[5-(4-Amino-3,5-dibromo-phenyl)-4-methyl-thiazol-2-yl]-acetamide:

Bromine {0.083 ml, 1.6 mmol) is added dropwise over 10 minutes to a stirred solution of N-
[5-(4-amino-pheny!}-4-methyl-thiazol-2-yl]-acetamide (Example 1a) (0.20 g, 0.81 mmol) in
1,4~di0§cane (5 ml). When the addition is ‘com.plete the mixture is diluted with saturated
sodium hydrogen carbonate solution {30 ml) and extracted with dichloromethane {2 x 30 ml).

The combined organic extracts are dried (MgSQ4), filtered, and the solvent removed to give a



Case 4-32348A/HO 53 2 5 AUG 2006 42 Exanple 24:

13- 15- (4- D et hyl sul f anoyl - phenyl ) - 4- net hyl -t hi azol - 2-yl | -urei dol -acetic
acid: ethyl ester 24a) 25 AUS 200
4- ( 2- Am owee M3208AlH0 53 hi azol - 5-yl ) - N, N-di net hyl - benzenesul f onam de:
Concentrated hydrochloric acid (15 m) is added to a stirred suspensi on of
"N-[5-(4- dinmethylsul fanoyl - phenyl ) -4-nef hyl -t hi azol -2-yl]-acetam de (exanple
11) (6.26 g, 18.5 nmol) in ethanol (120 m ). The reaction is heated at 850
Cuntil no starting material remains (4 hours). The reaction is allowed to

cool  andyfRgoIRP! TG HaIERARVESn R Aee - RBI R AEAGH PEidd eheStid confionRd ek OW

sol id. Agl_ueous sodi um hydroxide (4M is added and the m xture’is stirred
vi gor ous{iPR, MS BB IndGut.e) e fiBYé extracting with chlorof orm fol | owed by
ethyl acetate. The conbined organic extracts are dried (MgSOX4), filtered
and the solvent is renoved to give the Ctitle conmpound. NM (TOF, M5,
ESA) : 428b)3N4413,5-Dibromo-4-sulfamoyl-phenyl}-4-methyl-thiazol-2-yl]-acetamide:

(3 Lo ot RUBSHEA QTSRS hors - TR bty a2 Sty Recthdac tos] SiRkasset ' ©

4- (2- Ami tirbe- cbmpeizhy.| Mhi (@0, NS 154): MeR8Jdae8hyTL.denzenesul f onam de (Exanpl e
24a) (0.083 g, 0.28 mmol) and ethyl isocyanatoacetate (0.05 nm, 0.34 nmol)
are stirred in dinmethyl formam de at 1000 C for 3 hours. The mi xture is then

partiti ofeehpkes Weer Atddylaafiteausethyldhebll DYI-2 GBdibtbranbebivhifatebad.e. The

organic tract iﬁ_vval?h_ed with brine, dried over MgSO4 and {he. sol vent
removed THS GeeRAINdptPhtringd £% 3 RUBRF SOPEIRFNEIN the RIpRatation efxamplie> fromiNdS-
conpound4-4uitho-8Hebmo¥Ren iS4 Imetthd thidz h&tAmde;3ThSerude product mixture ]
(4- Di et hyl sul fapoyl - phenyl %-4- met hyl -thi azol - 2-yl ] -urei dol -propi onic acid
et hyl esthspined jgjthe preparation of example 87s filtered through celite™ filter material washing
4-(2-am 1 bzl NSk )s- |- aeLipd shenzenes W bnnam ae - (Jrcanpl e
sy (0 D B e "oty
3- i socy aavetaowded8i-oWashing the@eli™hiilteron@driahvith ethanol Henaiffovds thetidei on af f or ds

the tit lc%nﬁa%[ﬂ?&’.%ﬁ-‘l* mn@%é’g%g{ 442 A no- 4- et hyl - t hi azol - 5-yl)-2

6- di chl or o°"benzenesu A’sol ution of

N-[ 5- (3, 5-di chl oro- 4-sul f anoyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] - acet am de
(Exanpl e, 6) (0, 70,,C B4 | ) i h hiori.c acid, (5M 10 nl) and
et hanol 10 nGanedid Z 2 aclim F . the nmixture
i S concen{2-Atetflammoremeitgl-tieidohiol)-lende HehdfoagiiddorilegBkathple3a) ©.05rQEglRt to pH

9 by additign of eoys sodium.hydroxide . (4M ., T roduct is extracted

wi th e el StseB Ut F St oMy Y Falu s St i B0 so g8 renval

of the &qh?]t@laie (t)glslrﬁni\@._dﬁtbxymslhlmmeaggzalszd??o@gﬂds:ﬁp/o(s@_lnﬂfbhmm&ﬁ ngMifml( e

acetate -, hexane :1 increasing to 4 affords the tit]e conpd. ,

AP ): sthagol G @E@é@nwlhg‘gawn@ Btpregs i{u@%@@%ﬁ%@i’ﬁg&szwwed _

6- Di chl of, @zl A (tRe REAY¥E 1\ PuBifid@by Prpt ks LiliggRAl chronkdbeiphyg gRAgsS Ul f onami de
spectrometry to give N-[4-Methyl-5-(4-methylsulfamoyl-phenyl)-thiazol-2-yl]-acetamide. MH*

C (ESMS): 326.1

Examples 11 to 16 ‘

These compounds, namely N-{5-(4-dimethylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl}-
acetamide (Mp 279-281°C), N-[5 —(4—efhylsu]famoyl-phenyl)-4-methyl—thiazol-2—yl]—acetamide,
N-[5-(4-cyclopropylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide, N-{5-[4-(2-hydroxy-
ethylsulfamoyl)-phenyl]-4-methyl-thiazol-2-yl}-acetamide, N-{5-[4-(2-cyano-ethylsulfamoyl)-
phenyl]-4-methyl-thiazol-2-yl}-acetamide and N-{5-[4-{2-methoxy-ethylsulfamoyl)-phenyl]-4-
methyl-thiazol-2-yl}-acetamide respectively, are prepared in an analogous manner to Example
10 by reaction of the appropriate amine with 4-(2-acetylamino-4-methyl-thiazol-5-yl)-

- benzenesulfony! chloride {3a).

Example 17 : N+




Et hyl isocyanate-( 0.015 m, 0.19 mmol) is added to a stirred solution of
4-(2-am no-4-net hyl - thi azol S-yl)-2,6-dichl oro-benzenesul f onam de (Jfgmzﬁbﬁ
26) (0. 043 ¢ 323%‘47%@(53@ in dry di nethylfornam de (1.0 m ) under

After heatln § C for 3 hours nore ethyl isocyanate (0.015 m, 0.19
mml) is added and heating continued for a further hour. The reaction is
concentrated in vacuo and the product igipurified by chromatography on
silica eluting with ethyl acetate - hexane (1:1 increasing to 4:1) to give
the title_conmpound. (TOF, M5, ES*): 408.9, 410.9, 412.8 Exanple 28 :

5- [ 2- ( 3- B Ry N-AFrie 'ﬂua%{lw})ra%%na 5l - 5-yl | - 2- net hoxy- benzenesul fonanide C
28a) N-[5: Axﬂfn’(\.(ﬁi—ﬁl@ﬁ%kﬁﬁﬁ&&’ k0. égnﬁ @lemél{' {saBQbvéd ¥ dm%?ﬁaﬁﬂ'ﬂﬁm at room

4- met hoxyphenyl acet one , N-acety i ourea (7 nmol )

and i odi Fesmpegarsres @ hig so 09 ISnﬁ'lm jreatgd dmweméis@etwﬂ dhleside (§t3| s 84 6avmiaboc for
16 h
ours Aft-EP% 31/18153§ H{e‘i‘:eécﬁon Sﬂﬁﬁ?&s‘fsr Hohed 1%%%{@1?( 1686 'n&i‘)u ﬁn& ? #)Eéc{ Withl e llﬂél he

chr omat ogr ap l1Tca wt o- hexane- et

titled coeoafbix 22819)1) §h(e40mbtrhdx7ygqnhelnydr§ azt-mhtdlwithmaa@dkxzzoﬁlm}),rbrm A
| ut
dded o R EIGEAGRE SRS SRS 81 SonBRlsbacidin oo Tht rislt B BB il ol

28a) (2 golucheG200mu) f))llb\lﬁed byt ﬂmnahova@xfof dre sblveotevaato. Fl'h'é kalid thizhebtaimadis on i s

pour ed |8todvvater g g}ﬁ @ nd t he His adjusted to 9/10 with 2.5 M NaCH.
The aqueSHE® KFEP? tXETH i tcP’ﬁ‘é’f’B ‘with ethyl acetate (3 x 200 ml). The

conbi ned organic layers are dried over MgSO4, filtered and concentrated to

afford 5- Xy- phen -thla ol -2-yl am ne. 28c)

1- Et hyl - é%s ‘?‘(W%Wlﬁ@if‘%r?% SAGIAMIEH azol - 2-yl Jurea: Ethyl isocyanate
(1.2 n, N’l HyTRHid 2 o2 -y Ghndi thpreet I 2-

yI m ne ﬂ_mfe 28132);:1&1 56 g, %g%(ﬁ 5 )ﬂ?ﬁ&ﬁ?%ﬂgméhﬁ%s@?&e%@t%{cﬁé hour s

50C mec aﬁléa{é@(? FHERPI tEMPESatilEh Jém&o&tt@a iy ey treatad portionwise with

:sLoIe;[ 3y| 2%: %édo%ué&ﬁ&m@ymw 9%l0 mtofEARY 24 Ro@E Ble rfactibh lntkfifte RHoRr iR

5-[ 2- ( 3- Btatey (1000 ond mmmnh Rihatk adetaBe (3 § 250 mbk Rbx yerbeined prganicflayass chl or i

de: A su .

et hyt - TR nbesrer 200 mh brige (200, desd ovey MgSOpmflesed apd conesirated
(1.0 g, 3 vabuonifie)residuedis disbcdvedrmttdﬂaﬂ& (lﬂlﬁnd) 5ollnsrcdidpldté rpmbtral@lﬂwimwent z'n

chl or osul fon| acid S Qo ratur

ept bel BifG: o8 FPRGERLRP S mE G0a bs Srcitiona sk ottt AR B0 52
44 r eact3-bivnio-fmetleylithiatdf2tyl}-acevmtiiie.up to room tenperature. After 3 hour s,
the reaction mxture is poured carefully onto ice (2 litres). Once ice is
nmel ted, the aqueous |layer is extracted wth dichloronmethane (DCM (3 x 200

m). Thew@ nim[qul-maﬁmalfd@ypﬁ@yﬁremw&ghﬂﬂaﬂm LR 1Rickimide: dri ed over MySO4,
filter edif\f(’j}(m—:I r%?n%ciie—?r}ezha}‘f —th1azo? 285;1 f-gégm‘?de Exampﬁet ) iOui g,l 612;7 rnmgiE ;[sh 15]5:312??(‘ azol -
DME (2 ml) at room temperature. This solution is treated with [{4-methylsulfonyl) phenyl}

~  boronic acid (0.172 g, 0.86 mmol), followed by 2M aqueous Na;COs3 (0.63 ml, 1.29 mmol)

(:‘ and bis{triphenylphosphine)palladium(II)chloride {0.03 g, 0.043 mmol). The mixture is then
heated at 80° C for 4 hours. The solvent is removed in vacuo and the residue is purified by
preparative LCMS to give N-[5-(4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide.
MH+ESMS): 311.0, Mp 251-253°C

Examples 18 to 23

These compounds, namely N-{5-(4-acetyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide, N-[4-
methyl-5-(4-trifluoromethyl-phenyl)-thiazol-2-yl]-acetamide, N-[5-{4-hydroxy-phenyl)-4-
-methyl-thiazol-z_—yl]-acetamide,_'N—[S -(3,4-dimethoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide,
N-:[S ~(3-cyano-phenyl)-4-methyl-thiazol-2-yl}-acetamide and N-[4-methyl-5-(3-trifluoromethyl-
phenyl)-thiazol-2-yl]-acetamide respectively, are prepared in an analogous manner from the

appropriate boronic acid following the procedure described for Example 17.



5-yl]-2-nmet hoxy benzenesul fonyl chl ori de. 28e)

5-[2-(3-Et hyl -ureido)-4-nethyl-thiazol -5-yl]-2-nmethoxy-benzenesul f onam de:

To a stirred solution of 2 5. AUG 2008

5-[ 2- ( 3-@telya2343n21083) - 4- et hyl -t hi azol - 5-yl ] - 2- net hoxy

benzenesul fonyl chl ori de (Exanple 28d) (0.2 g, 0.514 mmol) in dioxane (10 m)

is added 2 M Na2C33 (0.515 m) followed by 0.5 M NH3 in dioxane (2.06 nl).

After 2 hours at room tenperature, the“reaction mxture is poured into

water (200 m) then extracted with ethyl C acetate (3 x 50 ml). The conbi ned

or gani ¢ #:aufieS2 AL B-[8L U IsimeMsulYBREd pchb - 8LEGh ARG, AONFIRREdiddi1eed . f Or d

S-[2-(3-ethyl-urei y enzenesul fonam de

as a yeletlghegieginder . Exanpl e 29:

5-12-(3-Et hyl -urei do)-4-net hyl -thiazol -5-yll-.N. -(2-hydroxy-ethyl)-2-nethoxy
benzenesul f onam de To

S- [ 2- ( 3-ZHah i (2cAminged-mathybtHigdol-t il aNIN-dinsthyl- iR nreesndfopamide: -

b f i ( | 2 20.. 051 ' ' 10

e Do P bR RTPE oG 28 dladdbo SR deblIBh de s oxant {19 M)

mol ) . AlimethyRulfronwd-phenyl obmetlerpkinzdl i d]-adehmnide exbimple 110i&2612e18.5 mpoal) ed

i'nt t. 1 _ . t hyl L. 0 i ted. T |

sopar n df conan e d bt Bl R it heacd D ks S b S-S e s 56

m). Thel.onwrde. 'Ht&daftctibhg@ﬂlﬁve!daﬁebsl_ :Tafd&hdﬁdlﬁeght mhﬁ_iveﬂ/btlsgi‘#g tHe Hydeschibriadalt

concentrate to (0] a st Ol | I.S I.SS ved, I n m ni,nmum anount

" Eent Ao s A hePugsod ik frosite S0 iSpdde Sad phegnitage & hered

[ 2- ( 3- etyipdrowdlyelod O iniRé baszetéa:it@zm&%u ChioPbfbmn RIBRY by EHTY hdetade TEROIOXY - DEN
a

| f | 1 ow. f l'e 30:
ﬁene.??4-cggi?5ﬂfpx@%§qﬁ§¢fé§w?gv ‘évf%o @/\n@&%ﬁte%ﬁ anditheslvens isepogediogivedte  30a)

2- Net hoxyteRofdoX @ MIPPYOE; DENESHepl § onam de:  4- met hoxyphenyl acet one (5 g,
30 mol) is added dropwi se to chlorosulfonic acid (14.25 m, 0.21 nol) at

bel ow 00 C and the mxture is stirred at roomtenperature for 2 hours. The
m xt ure s W ednk 0L« | | ax ) d_ i th et byl . ac he
N S s S R S s
removal 4of2-Amosbmetyl-thisdedSrdlsNehtalimerhylehes sk sudionamided Exathpld 244) P83 €50 nl )
and con r at ed pia (8 i wise. T .5 AUG 2006 Case
4- 32348%” g?%ﬁ%%% S%‘r:}%%flgaé?tf‘%r@gggﬁ’ ?-E’;%?nm{@ alré:rsg1 rﬁ%én over ni ght and ‘
concent rdihediylfdrantide ateki08¢kfor $ taaitke dThevmixatre istthen paredopad xteeenalM col | ect ed

D0t L SRR A FELIAA L0 Ol e Cusground
2- Met hoxye EME8O9¥d theQplykirrbgpzehiasukss naFifiden dExapieparad0alPLC.aHords2h€5

mmol ) in. THE i d i t | uti f
2-caa bost} %ﬁWPP?%I&‘éﬁQ%&B;%ﬁgﬁgﬁrﬁﬂhopw °¢ 1o 8 s I_ on o

Example 25 : 3-

. acid ethyl ester:
C Using 4-(2-amino-4-methyl-thiazol-5-yl)-N,N-dimethyl-benzenesulfonamide (Example 24a)
{0.083 g, 0.28 mmol) and replacing ethyl isocyanatoacetate with ethyl 3-isocyanatopropion-ate
{0.05 ml, 0.34 mmol) in the above reaction affords the title compound.
Example 26 : 4-(2-Amino-4-methyl-thiazol-5-y1)-2 6-dichloro-benzenesulfonamide:
A solution of N-[5-(3,5-dichloro-4-sulfamoyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide
(Example 6) {0.70 g, 1.84 mmol) in aqueous hydrochloric acid {§M, 10 ml) and ethanol (20

ml) is heated at reflux for 90 minutes. When cool, the mixture is concentrated to remove

ethanol and the aqueous solution is brought to pH 9 by addition of aqueous sodium hydroxide
{4M). The product is extracted \;vith n-butanol (50 ml) and the organic extract is dried over
MgSQ4. Removal of the solvent followed by chromatography on silica {eluting with ethyl
acetate ~ hexane, 2:1 increasing to 4:1) affords the title compd. MH* {MS, AP+): 337.8, 339.5



perbromde (1.24 g, 2.15 mol) in dry THE (10 m ). The m xture is stirred at

room tenperature for 3 hours, filtered and then concentrated. The i%slil.%uﬁ

i s purifCse4-Bag480m0S3at ogr aphy on silica with hexane -ethyl acetate®(f

give the titled conmpound. C 30c) '

N- [ 5- (4- Met hoxy- 3- sul f anoyl - phenyl ) - 4- rrg hyl -t hi azol - 2-yl ] - acet am de:

S- (1- Brono- 2- oxo- propyl ) - 2- net hoxy- benzenesul f onam de (Exanple 30b) (0.2 g,

0.64 mmol) and N-acetylthiourea (O. 075 g, 0.64 mmol) in ethanol (3 m) are
. twl 1 3

stirred Bkam n2éfisiliRamefe! due is

recrystallised fromethano] .ta give an off-white, Soli MH. ( ESVG
341. 9 y c Eshy pcéragalte(% 015 ml, 0.19 n%]moﬁ is added to a stirred so?unon of 4- (2—a£mno-4-met}l1\}/g-

N-{5- 13- {ia7e)- 551 6 AEh R0 VemehssutfbAimRide X EAmIFE DOX0:0a360 0! 1274mABH) Y 4yt hi azol -

2-yl | -acetam dé:" 31a

N[ 5- (4- mqﬁlaskﬁprrpmﬁiel(}-omhﬁpﬁvl argon- alier tpagjng atRS8Cafer dehours more ethyl
4- et h 0.9
oty ) BaaRe R 81 908, .49 ol Pl ﬁ‘%‘“’p@% EERIHATIQU BRI RRO OO, O -

for 16 hmactson T henqemmtadez vanocod nodt@ds purdiediby chesngoeraphy pusilitd ed by
flh[ loggt ggﬁgé? hy, itk %glf deffe VbR IG¥ANEcre &I 2HFE 31E thd i dost oV frrtne

N {5-[ 3- (ROBIMS&}Edy): a4ﬂ8r&;4&0f9yl4$2tl8f anoyl ) - 4- met hoxy- phenyl ] - 4- net hyl - t hi azol -
2-yl)- acetam de: To

N[ 5- (4- Met hoxy phenyl) 4 met hyl - t hi azol 2-yl]- acet anm de (Exarrpl e 28a)
(0.0947 Bxarfpl368 : b Ethyl-vadde ¢ ] ideol | owed
by di chl or onet hane (1 rﬂ). The reaction mxture is stlrred beI ow 0 C for 2
hoyrs then poured into crushed ice and extracted wth dichloronethane (3 x

5 N). They 0N§[§-W4—‘Métﬁ&%f ShedhB-4CaBMyNath8Ntyladmreer MySO4. The solvent is
renoved to giv

S- (2- acefyme rﬁahmylpéetﬁw (08, £96 mmoly, Nogretyithioysep-(Baz ehe sumelp ayd iodisgl or i de,
whi ch i s/ di I LOX: & i

NN i ol &y TR B0 e U el 4 70°CTR 16 bkt AR b0 5 i)
The reacednsentrrtsd mcbthﬁ ges@his ds Flm‘BcEinS’NhF@l@Qg@PBY awetliocoeh isrchexaneredatl at room
t enper at e is concentrated and the residue is

t aken y"rte?at%\gtleﬁo?ggn%nﬂ&eo jﬁﬁlggt ed with dichloronethane (3 x 5 m). The
conbi ned organic layers are dried over MySO4. After filtration the sol vent

IS renmov 0 to.qiv ound which is dried overnight in
vacuum oggtﬂ g 4/%%8 l‘m% ¥1E§ %hyl '%132 glﬁn%' Exanpl es 32 to 40 These
conpounda solufieh Wf concentrated hydrochloric acid HCI (20 ml) in water (30 ml) is added to N-[5-(4-

N {5-[ 4-ppt hoxép(llnglgy )rzﬁ—angttltly(?églazotlgyylf gcl:etcaa g (]gxagx ?enég l) (2 g,@%? }{nmol) in

t hi azol - -

N-{5-[4- Efﬁﬁmxﬂfté’r - KourehdvélngitRefeadtidters posiel a0 W e B0 Y] arftt dve bk -
t hi azol - 2-yl }-acet am

N- ( 5- [ 3- tinssedier %I &’ng?oi P DI hesaigsaus Japeisehrangreianiedyith ophyl acetate (3 x
rnethyl -6y ﬁgothezcdfﬁl}mé%p o aMtk Ufers are dried over MgSO4 flltered and concentrated to

N ((5-{3- i met hyl am no-et hyl’) - net hyl - sul f anoyl ]-4

net hoxy - piesd Me%exhyhﬂwﬁrﬁamthyhﬂyml -Boeaning-de,

N{S-[4-net hoxy 3- (3-nor phol i n-4-yl -

28¢c) 1-Ethyl-3-[5-(4-methoxy-phenyl}-4-methyl-thiazol-2-yl]urea:

Fthyl isocyanate (1.2 ml, 14.18 mmol) is added to 5-{4-methoxy-phenyl)-4-methyl-thiazol-2-
ylamine (Example 28b) {1.56 g, 7.09 mmol) in dioxane (100 ml). After 5 hours at 850 C the
reaction mixture is concentrated to yield 1-ethyl-3-[5-(4-methoxy-phenyl)-4-methyl-thiazol-2-

ylJurea as a brown solid.

28d) 5-.[2-(3-Ethyl-urei.do)—4-—mﬂethyl—.'_ch;iazol-5-yl]~2-r_net‘h:oxy-:benzenesulfonylchloride:_
A suspension of 1--ethy-l-3—[5-(4-met_hoxy—ph-én}_?l}-4—mefhyl-thiazol-zuyl]urea {Example 28¢)
(1.0 g, 3.44 mmol} in di_chloromethaﬂ.é {15ml)is ac!lded portionwise to ch’Iorosulfoni_c acid (25

ml, excess) cooled at =109 C. The temperature is kept below 0° C throughout the addition. The



propyl sul f anoyl ) - phenyl ] - 4- net hyl -t hi azol - 2-yl } - acet am de,

N-(S-{4-methoxy-3-[3-|(4-|rr;athy|l-] ] ¥ . I ¥ ?‘5,‘#}“&29%
pi perazi p-1- - sul f anoyl ] - phenyl } - 4- net hyl -t hi azol - 2-y ace )
N {50 [ 4 %%sf ﬁ]—éis)ttstﬂg{lB@y _

(2-pyrrolidin-1-yl-ethyl sul fanoyl)-phenyl]-4-nethyl-thiazol-2-yl)-acetam de,
N {5-[ 4- met hoxy- 44 -

3- (3- met hoxy- propyl sul f anmoyl ) - phenyl ] - 4- met hyl - t hi azol - 2-yl') - acet ami de and
N-{S-[3-(2-

hydr oxy- ERRGPSTERERIY eft-te WASEHIRAP- soREFsPPerature Mar3 heuss she maghon mistwais de

respect i yehokd c%ﬁlﬂy%ﬁpﬁé ezihtays T ORdead i§ ﬁleNea\l'tHé E@emii etyémt %&&Wi’ﬁ Wi th
t he appropriate amne 1n ove proced ure descri bed the preparation

of N (5- [lgh{ogolgeth@qq{ﬁ(a\ﬂ h})x g@%wlb utheempined preanic layers are washed with brine,
met hoxy BRENYY L L M| m%re(t.l b @2 cerritbd tREESAMS §2 (£ BX R RPN k- REEQr d the

title conpoun

N-[ 5-( 3- &%hhmﬁ@k?bﬁwenﬁuﬁenﬂdﬂqruﬁmenyl ) - 4- et hyl -t hi azol - 2-yl | -acet am de
4la) 5-(2-Acetyl am no-4-nethyl -thi azol -5-yl)-2-nmet hoxy- benzenesul f onyl
chloride: To chlorosulfonic acid (25 m, excess), cooled at -100 C, is added
porti onwi28e &[E(%Eﬂybhm[do(bﬂ-methyl thiazol-5-yl]-2-methoxy-benzenesulfonamide:

N-[5-(4- thox en h Exanpl e 3la 1.0

05 6 gertrrd SOERR U T B R R e T2 b0t e oughout

tA Pe adgi berzenesdlfdhylchbutide qBxardiplé 28d(0i g, S 14 xgﬁlo‘ll)ﬂﬁ didiAné gorxﬁpre atcﬁle?g.ggt tr:1r )e
ter e r C|onm IS ure to ice

nce. t he e -5 mlotens s e Somaiphiorage o B it obtds T Bosem ostn x. 200

n ) . TheapebitnediherdRAbE nlidies 8 é;aﬁedmefmembb i)y #HRe8 e{(t}memth effiyl ed over

Ngga filtered and concentrated to afford

5

ac e8erae 3 59 mibh tlikg (combingd grsapiclpyerpargeirisd eyeraMzee filtstpdiasdy | chl ori de.
41b) } . B o

5-( 3- ﬁ/%rtcﬁ%tﬁletgdu %agfnord 54[2 3t ethdfiyreﬁdoe)#y?ethﬁl thlazﬁ%/S -Y%]h%' glgto = yl ]-acet am de:
2 5 AUG b@@@esmnﬁ%&ﬂpmwew To a stirred solution of sodium
sulfite (1.05 g, 8.31 mmol) and sodi um hydrogen carbonate (0.71 g, 8.31
mol ) in water (10 rﬂ) at 700 C |s added a sol utlon of 5- (2 acetyl am no- 4-
met hyl - t Bkamx 2 <+ JH2-{(3 10048 : B ]- 4 foxyEdabil-e ;
g, 4.16 grml ed| oxane (20 n1) After 30 mnutes the reactlon
m xture i d to yield the sodiumsulfinate |ntermed| ate as an
of f-whi t Q’o§Q|2l(ﬂ—EtHSd—uTréiéo)SMh‘fetHYﬁﬂﬁaﬂoﬂtﬁqﬂ AR dietHoay benZengsulfdn@chloide  BxaimplOMF

(he TenctPuTEAER SPERTEIA oleof kBl altcf 8 o MO Bl P BB 00y

acetate (BaolDRnel().031 ?ﬂmeo SsoPRind A@treg@.mbﬁrslaay&ﬁﬁ tedhersbikeg theQ¥itioly SO4,
filtered and concenélrat ed to af

f
( 3- met haPEEBIeHRQYTed e FHAgRe %h@ﬁ;/ |eyhylﬁ~:ﬁfefq{99 milh g sanicateh Thelagers arede.
Exanpl ess rated fiten ChellIRR @usclg?@qy&gﬁacteﬂaﬁﬁl &hyl acetate (]3 x 50 ml) The combined
N-{S-[3-( hydr oxy- et hanesul - 4- met hoxy- phenyl ] - 4- met hy| -
t hi §30| Q:gym}: layewstaspilded over MgSO4, flltered and concentrated t0 afford a sticky oil which is

i8S u?§¥m Bfvo B SoF DERY ethnBRIRCIYedRR e¥cba 6re§§%§-@66| afford 5-

th| azol g -acet am de,

N[ S (3- Qy@mmmdesemmmthﬁMémaam rtiteyHoxy-benzenesulfonamide

as a yellow foam.

Exarnple 30 : N-15-(4-Methoxy

30a) 2-Methoxy-3-(2-oxo-propyl)-benzenesulfonamide:

4-methoxyphenylacetone (5 g, 30 mmol) is added dropwise to chlorosulfonic acid (14.25 ml,
0.21 mol) at below 0° C and the mixture is stirred at room temperature for 2 hours. The
mixture is poured into crushed ice and extracted with ethyl acetate. The ethyl acetate layer is
washed with wéter and dried over Na;SO4. After removal of the solvent, the residue is

'dissolve-d' in tetrahydrofuran (50 ml) and concentrated ammonia {8 ml) is added dropwise. The



t hi azol - 2-yl ] -acetam de respectively, are synthesised follow ng the sane
procedure as 41, replacing nethyl iodide in the above procedure with the
appropriate al kyl i odi de Exanpl e 45: 25 AUG 2006
N-i S ( 3-MNetpanasukd onyl - phenyl ) - 4-net hyl -t hi azol - 2-yl | -acet am de:

N-[ 4- Met hyl -5-(3-.nitro-phenyl)-thiazol-2-yl]-acetam de (Exanple 49b) is
converted into the aniline using the procedure described in Exanple is and
this material is converted into the tit4%e conpound foll ovvi ng the procedure
- descri-bed in Exanple 41b. Exanple 46:

N-[5-(3 esul f o} acet am de: ‘
N[ 4- I\/btr%%urg ls(% elgta?f)oop enyqe)m?t}]ﬂ vf)c-ﬂléf fl]cxﬁceé' rﬁ%lédjg %ﬁ?ldﬁ’e 'Ség?wlgrted
into t hewalat, thengrecipisategart ellapted dgdiltraticlesnt icbsskallzedEfanaheahhrol ac give kies

mat er i ale‘&‘i% converted into the title conpound follow ng the procedure
descri b TOBPEPY-e 41b, replacing methyl iodide in this procedure with

i odoacetonitrile. Exanple 47 :

N-[5-(4 o) anesul fony 1 pheny t hyl -thi azol - 2-yl ] -acetam de
47a) 2- F?q.]i’i “{)853 %28"13‘&’ ril 2’§Eﬁe¥1 Pohidgy i de: To chi orosul foni ¢
acid (25zm h&RFORESIx b@ﬁz A1 fbSarmielel Btk P 90390 45,1 1. 09 ERRN acetone
(1.0 g, et d%é& ?25 3 %ﬂqt ergture i's keﬂ?{:al ggegw%g ?:gthrou hoﬁi{ﬁycltr?:ue

addi t i onTHll"'Ifﬂes m})é%lé‘ideé mlrwvmm%a sodutioneef 2'éﬁltb0tib‘3thﬁtrmh@mlp@sp eifimenper at ur e
overnig t PHRQ 500 m).

Once ic ef%r-grre Jﬁ?%’gq%ﬁ{% 1%lf)}a er ?ﬂ;ﬁg&?@g%&%&éﬁsgﬁﬁ& %2348A/ HO 53
2 5 AUG 2006 atuefaNhquss, iﬂtgfed anﬂ)theanwcmmma"he msgbmu&:puré;céﬁns: are dried
over MyS tr und as an
of f - whi téﬁ %né%m 385}?%51 ?@9’( ﬁrﬁglihg%{r}lo %&ﬁeﬁfaté‘@ ﬁftg ive%h hﬁé '%j r gggn 2-one: To
a stirred solution of sodiumsulfite (0.5 g, 3.99 rrrml) and sodi um hydr ogen

cabonat i 60120 By S TRy LM RO 8 P S 2005, 2, oLt

1 99 M- D1-Bﬂ©n‘ﬂo,—ﬁ-oﬁb-@w A-AtHoxy-beddehesulfdnarhide (Exdntie BOIHADI2Q) 0r4shmbD | S

concentr at eI dth qu ate interne To, t na

mtermecﬁ"gﬁ\g -agqhyl O‘Q‘eaéo&f {mﬂ?lbﬁz’l‘—ﬁ(’?ﬁldd?ﬁ 1‘?F“ B&ﬁg&é %Eﬂ'éfs(o 12
m, 1. 97rHemixure isoh&ntrhtddad tBé redidte Qreér?ﬁalh%cﬁ*érﬁ RtHXhSK tdlglvel s JIRWHRE 1 Nt o
wat er (400 and extract ed vvlth ethyl acetate (3 x 100 ). The conbi ned

or gani ¢ SPH¢ eMé’ *AEMgk M3 H&tCMySos, filtered and C concentrated. The

residue is left overnight in the vacuumoven to afford the titled conpound

as a viscous 0|I 47c) |
1- Br ono-Examgple Id5-33-d-Dimethy thylsulfe ‘_
1-(4- f'%?l.aéx Qanesulfonyl phenyl) propan 2-one (Exanple 47b) (0.23 g, 1

nol ) i (5 M) is added under inert atnosphere and dropw se a
sol ution of 2- car boxet hyl tri phenyl phosphoniumtribrom de (0.6 g, 1.05

mol ) e r rahyr g the rgaction mxture is filtered
t hen conceﬁtNﬁ‘i g“dﬂﬁeﬂl ﬁ?’%&lerg?)\%nﬁ:%h g]%%e)l?%’rl\ ql)aﬁe?amlg
-methoxyphenylacetone {10 g, 60.9 mmol), N- acetylthlourea (7.2 g, 60.9 mmol), iodine
C. (15.46 g, 60.9 mmol) in pyridine (50 ml) are stirred at 70° C for 16 hours. The mixture is
" concentrated and the residue is purified by chromatography on silica with hexane—ethyl acetate

(1:1) to give the titled compound.

31b) N-{5-[3-(2-Dimethylamino-ethylsulfamoyl)-4-methoxy-phenyl]-4-methy!-thiazol-2-yl}-
acetamide: :

To N-[5-(4-Methoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide {Example 28a} {0.0947 g, 0.361
mmol) is added at 0° C chlorosulfonic acid (3 ml) followed by dichloromethane (1 ml). The
reaction mixture is stirred below 0° C for 2 hours then poured into crushed ice and extracted
with dichloromethane (3 x 5 ml). The organic layers are combined and dried over MgSO.. The
solvent is removed to give 5-(2-acetylamino-4-methyl-thiazol-5-yl)-2-methoxy-benzenesulfonyl
chloride, which is dissolved into dioxane (2 ml). To this solution is added N,Né-dimethyl-
ethylenediamine {0.0636 g, 0.72 mmol) and 2M NazCOs (0.5 ml). The reaction mixture is |



which is purified by chromatography eluting with i sohexane-ethyl acetate
(4:1 then 2:1) to give the titled conpound. 47d) N 6 2006
N[ S- (4-ELdwoesgdskgthanesul fonyl - phenyl) - 4- met hyl -t hi azol - 2-yl ] - ac%tséﬁlrli (}g A
m xture of 1-brono-I-(4-fluoro-3-nethanesul fonyl - phenyl) - propan- 2-one
(Exampl e 47c) (0.17 g, 0.55 nmmol) and N-acetylthiourea (0.065 g, 0.55 nmol)
in ethanol is heated at 700 C for 3 hotfrs then at roomtenperature over two
days. The reactlon m xture i s poured |nto water (200 m) and extracted with
et hyl nbi-ned. ani.c er

Vosor, Tk RL P el 0F RERRD TRERERLAT e YRR o et 6 BF 1 1
m ni rrum insnwarat 20rhl andy:ktramed with diidnlcsomdxaﬁed} %6 ngil) VEhezosibipdnsgoic M&ferch is

t hen heate t|| S ssol ved then left to cool
{ onper actif S0 e AROS Mt GiifFien S EREAFF rERGHd  vpeid o Refy T o
af ford tdeengouhd edhichaspeied dverihriplvactin oven at 25° C. MH* (ESMS): Mp 413.0°C.
N-[ 5- (4- Chl or o- 3- et hanesul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-y1] - acet am de
Case 4-32348A/HO 53 2 5 AUG 2006 49 The title conpound is prepared
foll ow n;gm#lﬁsﬁr@@ute as N—[S—(4 Fl uor o- 3-
met hanesul f onyl - phenyl ) - 4-net h t hi azol | ]-acetam de_ (Exanple 47) by.
r epl aci nbhese campangpRERGY P&b%[%lﬁethmqﬁ (AMIX hﬁlﬁylfanwb)mbﬁ@ hregiitle 49:
N[ 4- Met

[ tmé%ol% ?I? a§é’l£f& i?ql {Sgﬁ' G ax ?(@ﬁ@%&yg P#}r‘%gﬁ %)-pﬁ%ﬁi}# -methyl-

ﬁ;-ul-)

1- Br onp-

3-nitr oﬁh@mqﬂ%ﬂéﬁmm@@ N) -(§-(31 dﬁnﬂhﬁElglnmprﬁplﬁsvélia@nmw-alleghr:ﬁmnheméh‘ber ature
s t reatlﬁ?xh%?f ﬁxfgaﬁgloi gg%{Eet&;HRBONt(%C{zaR{&; éls e&&l%ﬁ&%ﬂ;@%ﬁtﬁy@sﬁ!}?&? qe (1.49, 2

Br a on nmixture ove Itered and

concent rraethdxy -phenyBelunethfhhiazeb?-¢l)acetampde; NFf5efd :bgthokgr diptogplaginyt-plh silica

h h hyl . i h
o PRI b SRR it g N ST )
1- br om)-Ihpe(razumlt}ﬂppq@bszl@wlfa)m@ﬂ]@gﬂ&ﬁyIZAaﬁ&hﬂEhﬁﬁall-ByH%ae)tax(uﬂlc5Nq5 [4- n%hcmjm ) and

Foc S b o POl T SRy vl Rt Lt iR a 1 Dttt R gnedhb 0 ©

preci pi tﬁ(ﬁﬂeﬁhb@ﬂ@?&pﬂsﬁlfélﬁﬁﬂ)‘gﬁhr@lﬂ -f-inkihy BiHi £20]-234-acetalidt dﬂﬂ%"{S yaguumto
give the titled cgﬂjoun

N- [ 4- Mgtl}ygm)g e(tlgd FWBW‘“E‘;@ &eqyﬂr%g@ﬂwbdyqul -dbrasaiagide respectively, are
N-[ 4- Met éaré‘r ﬂﬁre@la%fn%‘ I@E@M&hﬂ&hﬁé@dla&lﬂé ‘]mtﬁQﬁ‘é rgﬁnz(taﬁim%llﬁ‘ 1K UDove S

converted Il ne usi'ng E}oce ure crib Exanple I a and

t hi s matrspeedpre deserihed don the prq@tatatnon@fl\& P%@pbwmhybmyaw@mmhfwﬂbﬁ owi ng the .

N (4 ot yﬂ?’égi‘%e“?%‘" HeIRRL0. 2y AR TERL L0 576 HAIRE fRTRRCT S, mamely
2-yl
N- %/S) [ g?(eg?grnet hyl am no- propyl sul f anoyl ) - phenyl ] - 4- et hyl -t hi azol - 2-yi) -

41a) 5-{2-Acetylamino-4-methyl-thiazol-5-yl)-2-methoxy-benzenesulfonyl chloride:

“To chlorosulfonic acid (25 ml, excess), cooled at =100 C, is added portionwise a suspension of
N-[5-{4-methoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide {Example 31a) (1.0 g, 3.8 mmol) in
DCM (10 ml). The temperature is kept below 00 C throughout the addition. The reaction
mixture is left to warm up to room temperature. After 2 hours, the reaction mixture is poured
carefully onto ice {500 ml). Once the ice is melted, the aqueous layer is extracted with DCM (3
x 200 ml). The combined organic layers are washed with brine {150 ml), -dried over MgSOy4,
filtered and concentrated to afford 5-(2-acetylamino-4-methyl-thiazol-5-yl)-2-methoxybenzene-

sulfony! chloride.

41b) N-[5-(3-Methanesulfonyl-4-methoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide:



acet am de,
N- (4- met hyl - S-[ 3- (3- nor phol i n- 4-yl - propyl sul fanoyl ) - phenyl ] -t hi azol2 Szm}/d ?ﬂf]ﬁ

acet am d@ase 4-32348A/HO 53
N-(5-13-(3 - met hoxy- pr opy! sul f anoyl ) - phenyl ] - 4- met hyl -t hi azol - 2-yl ) - acet am de

and
N-{ 5- [ 3- (2- hydr oxy- et hyl sul f anoyl ) - phen'ﬂ] 4- et hyl -t hi azol - 2-yl ) -acetam de
respectlvely, are prepared as described for Exanple 49 by repl aci ng anmoni a

oo TP EERSHLAM B R 8RR 0BRL 31 Sudlh A8 FXRRD Brcidh casborate |

benzenes(0.7bgd3 Hancdsia watd2A3084) HTBT 2 aﬂdé&ﬁ&ﬂﬂ@l ob${(Thetilarhine-4onpound

xampl o© BSOPLLa YRy PEdry R aneepishiorde (ommate A (b33 A hatmefln

Exanpl e 2A-diomtPé &l)> A fter 30 minutes, the reactxon mixture is concentrated to yield the
N[S(4- Fl uor o- 3- sul f amoy] - phenyl ) - -rre I-tglaz |-2-yll-a etam de The

title coffsbundulfigatgintprmedinte pyan affey euingtontgrgediate (0.5 g, 1.43
2-f 1 uor Op eI Bin IRAFRI ORY) 1 ad@&néa&ﬁaﬁsﬁegrww 541”943 Hﬁn&lﬁé 'zeh&&@)u 4@ ¢ ow ng

an identical sequence of reactions used for the synt hesi s of
N-[ S- (4- thetrbasxipn Buixtyre lamﬁytﬁdph@m]atyfr— 5%l hand extiagted with sthijl ageteted fixdd) ml).

(Exanpl e e
N[ 5- (4- Eﬁ%‘?ﬂtél?‘ ¢l o WF*%%‘}M %&gﬁj 15?%?%%‘? 5%1 ehfated i affard N-15
Repl aci n¢p- metﬂalau@nlﬁpﬂyéﬁyhethweﬁ plieay methyhtﬂliaaob&hk}fay«ttamabt one in the above
procedure (Exanple 56) affords the title conpound. Exanple 58 :

5- (4- Met hanesul f onyl - phenyl ) - 4- met hyl -t hi azol - 2-yl anm ne:

4- ( 2- AceEydmplesu? eo-4et hyl - t hi azol - 5-yl ) - benzenesul fonyl chloride (Exanple

3 0.5 1S d m d t t d
o o oorfee im0 4t s Rk o AL
car bonat ¢hi701-298-agetadid?, NAGHB-(Bh; waix@rpra@anzaos&onﬁljhaﬁetﬁmhppﬁen 0-4-m&hid-

br onpacet.i c g, i s, adde in cotlnudfor 1
rour at  higre e aberadin ehyeft gfxlgdg]-@@n%ﬂ&aﬂfe rr)wﬁ ) is
t hen addﬁﬂaz@ﬂ@-yl}%etaﬂd@r@d’;ﬁcﬂi\fél erel9Rth¥didel f&ldvhh%ﬂga s@hle%}&e@de% 416 hours.
The reaction mxture js all to coqol diluted with vvat%{l (100 rﬂ) and

ext r act efFPECHS r’éﬁﬂé)ﬂIIQﬁi‘ilfn’étth%ﬁ@VG:?f%e#B‘erWl} thy REPropRBte ey ¢ani ¢ extracts
are washed with brine (75 m), dried (MgSH), filtered, and the sol vent

renmoved to glvethetltle corrpound M—|2689 Exa pl e 59 :
1Ethy|-1 bid{3 e b g :-urea: Ethyl

i socyana 3 f.

5-(4- met esu nyzf mjcm%pe H }Hbgrbéta ﬁgf&eﬁa?’ég%@{’"ﬁﬁ‘ﬁ 2 UC%’Exéhé& mtoggsz (0.10
g, 0.37 mti.mll@usmg the pBIChddrf: df:acrabtdjm Ex(ampﬂz Td 9nd ﬂihenatemluse)nwsrt teethe 8itle 850 C
for 90 ncl.:or}}ilt esdff%hl omn/e éocecFRegescn{) dt xgol e‘ﬁb The residue is
crystal |1 S o e‘f"n?l Hah {118 ord the title conmpound. M
340.0. Ex. 60: {3-[5-(4-Methanesul fonyll-phenyl-4-nethyl-thiazol -2

- (uvr el d]c;)% acleELIGCN § fj ot h(}/metﬁasr}e(saurlfon I-phenyl}-4-methyl-thiazol-2-
" N-[4-Methyl-5-(3-nitro-phenyl)-thiazol-2-yl]-acetamide {49b) is converted into the aniline

1l-acetamide:

using the procedure described in Example 1a and this material is converted into the title

compound following the procedure described in Example 41b, replacing methyl iodide in this

procedure with iodoacetonitrile.

47a) 2-Fluoro-5-(2-oxo-propyl)-benzenesulfonyl chloride:

To chiorosulfonic acid (25 ml, excess) cooled at ~10°C is added dropwise 4-fluorophenyl
acetone (1.0 g, 6.57 mmol). The temperature is kept below 00 C throughout the addition. The
reaction mixture is then left to warm up to room temperature overnight. The reaction mixture

is poured carefully onto ice (1500 ml). Once ice is melted, the agueous layer is extracted with



Repl aci ng ethyl isocyanate in Exanple 59 wth ethyl isocyanoacetate affords
the title conpound as a white solid. M+ 398 Case 4-32348A/ HO 53 %SAL@%B
2006 S1oBxaipligafibiss

13-[5- (4- Met hanesul fonyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] -urei do) -aceti c acid:
Aqueous sodi um hydroxide (2M 0.5 m) is added to a stirred solution of
{3-[S-(4- nethanesul fonyl - phenyl)-4-nmet Ayl -t hi azol -2-yl]-urei do}-acetic acid
et hyl ester (Exanple 60). (0 14 g, 0. 00035 mol ) i n net hanol (2 m). After

stirring at ur r urs e Solv IS re and dilute
ra 1 s SRR G AT e osta i e i LT R O and
recryst atbrice@attd ednufédrdanetitlédeontfonnd at be offiwhite sshidpound. M 370. 0 Exanpl e
. 62:

3- (3-[5- (4-Met hanesul fonyl - phenyl ) -4-meth) : 1 _thiazol -2-yl|-ureido}-propionic
acid:  RapbRginFhi):58lmbhOsaIna; phé’hyﬁiﬁﬂﬁr}e}%gew th ethyl

3-isocyanat oprop| onate affords

met hanes dPfagigied ﬁﬁ]@ﬁWP spdiern fsyh nq(h,sa&& 29miio])-andspdigm hidspgearracborsted et hyl

ester a for
T8 hour o G2k 22 may) it (0w pd AMCR s QG Sf LI (RSN,
white sobe@endw-}fo@gdhlﬁrlﬁ( QExptr@leG‘B’/ a) (0.5 g, 1.99 mmol) in 1,4-dioxane (20ml ). After 1
N-[5-(3- anesul f on et t hi azol m de
N[5 (4. Do BieleR Rl IERAL bt AR Yielt AE bt ARG 4 HL IR
(1. 0 g, ht&hedimo|0)47 5 1c£tmmero1l)ed DME ((12(1 ) mmaldedsodmnhthgles(mlﬂmﬂyﬂ 9@hhmol)de by

th e proceg descr) for the conversion, of anil apple 1la) t

Sul T oyl ALK DBPHEs 02T eacsion mEBIH 5 R0 g 82t |40 ATARTBRGIRWER e
(1.0 g, &h{l demike (3i:51@b ﬁlﬂoTM@ébmmneﬂ SPsaie 1dySrshirg dﬂélﬂmiebMéS@;Jfﬂ&ér&Qaﬁdﬂ ution
'sgaddedtoasé ol .ution of sommsulﬂte(%&l{? 9 mol ) . and
odi-um hyAKeyEHe Bﬁﬁh eds feff, argrnight An the Faepym pRen iR sherﬁt ed compgpidas
After 1 RQuUtoRtoil/50 C brompacetic acid (0.679 g, 4.9 mmol) is added. The
reaction is stirred for an additional 6 hours at 750 C. Wen cool the

m xture is diluted with water (200 m) and extracted wi th dichl oronethane (3

x 100 ) I th brine (100 m,
8)4% %?oxﬁ&”it{h'ﬁﬁ’orB 39RAB NS "pﬁe fllcéga%hﬁ%n

dried (l\/gS and t sol vent rem)ve y chr onat ography on
silica (*ED@A(d)ﬂtwrrcbﬁrrdtsharkveulqul Bhenabmmﬂmeﬂ-om@mhmlee‘lﬂ?b) {0.23 g, 1 mmol) in
N-[5-(3- h h h y1l] - acet am de:
64a) 3-F Ja'oro Iiﬁua%%?ﬁ 8?1’31/1 nﬁeﬂ‘?#d%ﬁng%&ﬁ%ﬁ%nﬂgéur* ?flzznl c acid sodi um
sal t (20ca‘rngetmﬁlplhnmllphusph@ﬂdﬁdnbmnadstO_6 2,605 olrnutl). (Mteoﬂ 5hokis at room

di f1 uorobenzal dehyde (22.5. 15 l,) in dr O (20 at 75.C. After
2 hour s TRBCHERAN GACAG BRI QTG e cRRERYE3 BB # Mttt FPBEol tate | s
filter edwhmshpmfwdtuy dhedreitograghy elussoivith @lsohexahm@mfaeﬁme((m Qhed J:1) ﬂ')l’@ve
organic r@g is washed with water (2 x 200 m ), dried over MySH4,
flltered edh G CARPSWIYent is rempved to give the title conpd as a white
solid. Case 4-32348A/HO 53 2 5 AUG 2006 52

. 47d) N-[5-(4-Fluoro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide:

C A mixture of 1-brome-1-{4-fluoro-3-methanesulfonyl-phenyl)-propan-2-one {Example 47c)
{0.17 g, 0.55 mmol) and N-acetylthiourea (0.065 g, 0.55 mmol) in ethanol is heated at 700C
for 3 hours then at room temperature over two days. The reaction mixture is poured into water
{200 ml) and extracted with ethyl acetate (3 x 50.ml). The combined organic layers are dried
over MgSOy, filtered and concentrated to afford a viscous solid. This solid in a minimum
amount of ethyl acetate is sonicated to give a suspension which is then heated until all solid has
dissolved then left to cool to room temperature overnight. The white crystalline solid is filtered

off to afford the titled compound.

Example 48: N-[5-(4-Chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide




64b) 2-Fl uoro-I|-net hanesul fonyl -4-(2-nitro-propenyl)-benzene: A stirred

m xtureé of 3-fluoro-4-nethanesul fonyl -benzal dehyde (Exanpl e 64a) (24 g,
0.119 nol), nitroethane (70 m, 0.97 nol) and amoni um acetate (2. 755A9I3 ZU§§
mol ) i scheatmsesmumo sy ef | ux under argon for 24 hours. The mi xture is2
concentrated to give an oil which is dissolved in chloroform (200 nl) and
washed with water (2 x 200 m), followed by brine (100 m ). The organic
extract is dried (MgS™), filtered and the sol vent renoved to gi ve the

product as an orange oil . This was used i mediately in the next step. 64c)'
1- ( 3- Fl urOsde ' T a0 M5 14- yder (25 g, 0.45
R e e e R e e

met hanestmethgpssulianyl-phenyi k- bmsthybehigaol-2hdlacenmideExamiple $2By re¢placieg 40. 112 nol )
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Concentra?%g%%lg%%%ﬁﬁ%#%wg%%?*wq ?91?62 added slowy over 11 at 60-90 C

The reaction is then stirred at 100 C for 20 hours then diluted with cold

water (5 ng g hktened t hrouah el itelM fi) ter matgrial washing with

ol o of ol Ralid 4800 h NG YIS 4 QNG i tRasgamides o (200 ni)

foll owed by brine (200 mM). After drying (MgSX) the m xture is absorbed on

silica a rifi by chyonmat ography, eluting with hexane - ethyl acetate
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15 mi n i ¥eceos &he residyge isrpusifigd by clmemaresterhyeon slicarveith isptheuans—¢thylesetatet(6:1) oom
tel@eratw eatﬂgtifﬂe'@ccgﬂﬂd{ﬁm is removed to give a brown oil containing
starting terral and "1-

br ono- 1- ( 3-f | uor o- 4- net hanesul f onyl - phenyl ) - propan-2-one. This material is
di ssol vegylymg &t |« (33 | | et oyl 1 hi 2a (0.369 g, 3.1 mol) is
added i ngoﬂr%gngrB?‘?{gﬂ.s ﬁgﬁ%tﬁ&x}e@gt ‘?%?gt’?{]rércg%%g‘ﬁe‘aoo C for 30 mnutes then
al | oned Amnizood ofihrbrosupdii3-niteo-phagi)airopmy2bad (Exaegle 45) (0.5 g 1.94 nahdlpabs t he
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Ex le 66 :
N[5 ( 3-8 Q6+ Ml iadealimarhahepHitepl By BechEmidsii azol - 2-y1 | - acet ani de
The titl R—[ﬂ%&ﬁﬂﬂﬂ(j-ﬁtrBf;ﬁiéﬁ*lfﬂni?ébi—@%l]%@daﬁﬂ%x% Ledip) & coBverted into the

ge

=g

N-[5-(3-fluoro-4- nethanes onyl - phenyl ) - 4-nmet hyl -t hi azol - 2-yl ] - acet am de
( Exanpl eardlipe usipgrtherpracsdyge desgribed in Example 1a and this' material is converted into the

C ~ corresponding sulfonamide following the procedure described in Example 3.
Examples 50 to §4

These compounds, namely N-{4-methyl-5-[3-(4-methyl-piperazine-1-sulfonyl}-phenyl}-thiazol-
2-yl}-acetamide, N—{S-’[3-(3—dimethylamino-propylsulfamoyl)-phenyl]-4—methyl—thiazol—2—yl}-
acetamide, N-{4-methyl-5-[3-(3-morpholin-4-yl-propylsulfamoyl)-phenyl]-thiazol-2-ylj- |
acetamide, N-{5 -{3—(3-methoxy—propylsulfamoyl)-phenyl]-4—methy.l-thiaizol~2-yl]-acetamide and
N-{5-[3-(2-hydroxy-ethylsulfamoyl)-phenyl]-4-methyl-thiazol-2-yl}-acetamide respectively, are
prepared as described for Example 49 by replacing ammonia in the final reaction with the

appropriate amine.

benzenesulfonamide




di f1 uorobenzal dehyde wi th 3, 4-di chl orobenzal dehyde. Exanple 67:

N-{ S-[ 4- Met hanesul f onyl - 3- (4- net hLl - pi perazi n-1-yl) - phenyl ] - 4- net k?yg___md”uiﬂﬁszol
-2- yl] - casdilzagingde sA stirred m xture of '
‘N-[ S- (3- Fl uor 0- 4- net hanesul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de
(Exanmple 64) (0.05 g, 0.15 mmol) and 1-nethyl piperazine (0.1 n, 0.9 mvl)
indry DWVBO (1 m) is heated under argdéh at 1150 C for 1 hour. The sol vent
is renoved and water (30 m) is added. The product is extracted with ethyl

acetate 3 ngd. .t 0 e agls ar Wyt h brine
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rrre

er vacuumt

(0@ at 700 C for 2 hours. The reaction
m xture is cooled to ‘

Ethyl isocyanate (0.09 ml, 1.1 mmol) is added to a stirred solution of 5-(4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-ylamine (Example 58) {0.10 g, 0.37 mmol) in dimethylformamide

- (1.0 ml). The mixture is heated at 859 C for 90 minutes followed by removal of the solvent.
The residue is crystallised from ethyl acetate -~ methanol to afford the title compound. MH*
340.0.

Replacing ethyl isocyanate in Example 59 with ethyl isocyanoacetate affords the title
compound as a white solid. MH-* 398



roomtenperature. The precipitated product is renoved by and dried under
vacuumto give the titled conpound. Exanple 75 :

4- (2- Ace Igg’g Mog?t hyl -t hi azol - 5-yl ) - N- (2- hydr oxy- et hyl ) - benzam ded Abip2006
4-(2-ace yT m no-4-net hyl -t hi azol -5-yl)-benzoic acid (Exanple 74b) (0.1 g,
0.36 mol) in DW (1 m) is added HATU (0.14 g, 0.36 nmol) foll owed by

DI PEA (0.07 m, 0.36 mml) and ethanolamne (0.022 m, 0.36 mmol). After 5
hours, the reaction m'xture is filtered and the preci pltated product is
washed Wttt 8813 b e MR L AT S DN Ll e TR

4-(2- AceAth@m; Botidim R HiDKide (RMAZ0S nﬁrigla}idé&&?mmﬂ%ﬁhhmo} {Ppr@am de: The
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in the Tabl €2 below, the meth ﬁgé)reparatlo bei ng described thereafter.
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Replacing ethyl isocyanate in Example 59 with -ethyl 3-isocyanatopropionate affords {3-[5-(4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-ureido}-propionic acid ethyl ester as a white
, solid. This is treated with aqueous sodium hydroxide for 18 hours as described in Example 61
' C to afford the title compound as a white solid. MH* 384.0

Example 63 : N-[5-{3-Bromo-4-methanesulfonyl-phenvl)-4-methyl-thiazol-2-yl]-acetamide:

N-{5-(4-amino-3-bromo-phenyl}-4-methyl-thiazol-2-yl]-acetamide (Example 7a) (1.0 g, 3.07
mmol) is converted into the corresponding sulfonyl chloride by the procedure described for the
conversion of aniline (Example 1a) to sulfonyl chloride (Example 3a). A sample of this crude
sulfonyl chloride (1.0 g, 2.4 mmol) is dissolved in dioxane {5 ml) and the resulting solution is
added to a stirred solution of sodium sulfite {0.615 g, 4.9 mmol) and sodium hydrogen
carbonate {0.41 g, 4.9 mmol) in water (5 ml) at 75° C. After 1 hour at 75° C bromoacetic acid
{0.679 g, 4.9 mmol) is added. The reaction is stirred for an additional 6 hours at 75°C. When
cool the mixture is diluted with water (200 ml) and extracted with dichloromethane {3 x 100
(: ml). The combined organic extracts are washed with brine (100 ml, dried (MgSO4) and the

solvent removed, Purification by chromatography on silica (EtOAc) affords the title

compound.

64a) 3-Fluoro-4-methanesulfonyl-benzaldehyde:

Methane sulfinic acid sodium salt {20.1 g, 200 mmol) is added to a stirred solution of 3,4-

difluorobenzaldehyde (22.5 g, 158 mmol) in dry DMSO (200 ml} at 75° C. After 2 hours the
~reaction is poure& onto ice-water {200 mi). The precipitate is filtered, washed with water and

dissolved in chloroform (400 ml). The organic extract is washed with water (2 x 200 ml),

dried over MgSOs, filtered, and the solvent is removed to give the title compd as a white solid.
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64b) 2-Fluoro-1-methanesulfonyl-4-(2-nitro-propenyl)-benzene:

A stirred mixture of 3-fluoro-4-methanesulfonyl-benzaldehyde (Example 64a) (24 g, 0.119
mol), nitroethane (70 ml, 0.97 mol) and ammonium acetate (2.75 g, 35 mmol) is heated at
reflux under argon for 24 hours. The mixture is concentrated to give an oil which is dissolved
in chloroform (200 ml) and washed with water (2 x 200 ml), followed by brine {100 ml). The
organic extract is dried (MgSQ.), filtered and the solvent removed to give the product as an

orange oil . This was used immediately in the next step.

64c) 1-(3-Fluoro-4-methanesulfonyl-phenyl)-propan-2-one:

Iron powder (25 g, 0.45 mol) is added to a stirred mixture of freshly prepared 2-fluoro-1-
methanesulfonyl-4-(2-nitro-propenyl)-benzene (Example 64b) (29 g, 0.112 mol) in THF (50
ml). Water (110 ml) is added and the mixture is heated to 60° C. Concentrated hydrochloric
acid (50 ml) is added slowly over 1h at 60-20° C. The reaction is then stirred at 100° C for 20
hours then diluted with cold water {500 ml) and filtered through celite™ filter material
washing with chloroform (500 ml). The organic extract is washed with water (200 ml}
followed by brine (200 ml). After drying (MgSQO4) the mixture is absorbed on silica and
purified by chromatography, eluting with hexane — ethyl acetate {1:1) to give the title

compound.

64d) N-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide:
1-(3-Fluoro-4-methanesulfonyl-phenyl)-propan-2-one {(Example 64c) (1.0 g, 4.34 mmol) is
dissolved in dioxane (35 ml) and the solution is cooled to 100 C at which point the mixture is
semi frozen. Bromine (0.067 ml, 1.2 mmol, 0.3 eq.) is added slowly and the mixture is stirred
for an additional 15 min in a semi frozen state. The mixture is then allowed to warm to room
temperature and the solvent is removed to give a brown oil containing staﬂ:ing material and 1-
bromo-1-(3-fluoro-4-methanesulfonyl-phenyl)-propan-2-one. This material is dissolved in
ethanol (30 ml) and N-acetylthiourea (0.369 g, 3.1 mmol) is added in one portion. The mixture
is stirred at 60° C for 30 minutes then allowed to cool whereupon the product crystallised.

Filtration affords the title compound as a white solid.

Ex 65 : N

The title compound is prepared by an analogous procedure to N-[5-(3-fluoro-4-methane-

sulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 64) by replacing 3,4-difluoro-
benzaldehyde with 3-fluoro-4-trifluoromethylbenzaldehyde.

5
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The title compound is prepared by an analogous procedure to N-{5-(3-fluoro-4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 64) by replacing 3,4-
difluorobenzaldehyde with 3,4-dichlorobenzaldehyde.

yi}-acetamide 7 ,
A stirred mixture of N-{5-(3-Fluoro-4-methanesulfonyl-phenyl}-4-methyl-thiazol-2-yl}-

acetamide (Example 64) (0.05 g, 0.15 mmol) and 1-methylpiperazine (0.1 ml, 0.9 mmol) in dry
DMSO (1 ml) is heated under argon at 1152 C for 1 hour. The solvent is removed and water
(30 ml} is added. The product is extracted with ethyl acetate (2 x 30 ml) and the combined
organic extracts are washed with brine (20 ml) and dried (MgS0.). Removal of the solvent

and trituration with diethyl ether affords the title compound as a yellow solid.

Examples 68 to 71

These compounds, namely N-(5-{3-[(2-dimethylamino-ethyl}-methyl-amino]-4-methane-
sulfonyl-phenyl}-4-methyl-thiazol-2-yl)-acetamide, N-{5-[3-(3-dimethylamino-propylamino)-4-
methanesulfonyl-phenyl]-4-methyl-thiazol-2-yl}-acetamide, N-{5-[3-(2-diethylamino-ethyl-
amino)-4-methanesulfonyl-phenyi}-4-methyl-thiazol-2-yl}-acetamide and N-(5-{3-{(2-diethyl-
amino-ethyl)-methyl-amino]-4-methanesulfonyl-phenyi}-4-methyl-thiazol-2-yl}-acetamide

respectively, are prepared by the same procedure as Example 67, replacing 1-methylpiperazine

in this example with the appropriate amine.

This material is prepared from N-{5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-
yll-acetamide {Example 64) using hydrolysis conditions described in Example 26.

Example 73 : 1-Fthyl-3-[5-(3-fluoro-4-methanesulfonyl-
A mixture of 5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine {0.40 g, 1.4
mmol) and ethyl isocyanate (0.121 ml, 1.5 mmol) in dry DMF (3 ml) is heated at 85°C for 1

hour. The solvent is removed and the product is purified by chromatography on silica eluting

with hexane — ethyl acetate (1:1) to give the title compound.

b
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74a) 3-(1-Bromo-2-oxo-propyl)-benzoic acid:

A stirred solution of 4-(2-oxopropyl)benzoic acid (1.0 g, 5.6 mmol) in THF (30 ml) at room
temperature is treated with polymer supported pyridine hydrobromide perbromide (2.8 g,
2mmol Bra/g). After 3 hours at room temperature, the reaction mixture is filtered through

celite™ filter material and the solvent removed under vacuum to give the titled compound.

74b) 4-(2-Acetylamino-4-methyl-thiazol-5-y1)-benzoic acid:

A mixture of 3-(1-bromo-2-oxo-propyl)-benzoic acid (1.4 g, 5.4 mmol) and N-acetylthiourea
(0.64 g, 5.4 mmol) in ethanol is stirred at 70° C for 2 hours. The reaction mixture is cooled to
room temperature. The precipitated product is removed by and dried under vacuum to give
the titled compound. |

Example 75 : 4-(2-Acetylamino-4-methyl-thiazol-5-yl -ethyl)-benzamide:

To 4-{2-acetylamino-4-methyl-thiazol-5-yl)-benzoic acid (Example 74b} (0.1 g, 0.36 mmol) in
DMF (1 ml) is added HATU (0.14 g, 0.36 mmol} followed by DIPEA (0.07 m_l, 0.36 mmol)

and ethanolamine {0.022 ml, 0.36 mmol). After § hours, the reaction mixture is filtered and

the precipitated product is washed with ethanol and dried under vacium to give the titled

compound.

Example 76 : 4-(2-Acetylamino-4-methyl-thiazol-5-yI)-N-(2-cyano-ethyl)-benzamide:

The title compound is prepared following the procedure outlined in Example 75 by replacing

ethanolamine with 3-aminopropionitrile.

C/ Agents of the invention also include compounds of formula XIX where R#, Rb, Rc and R are as
shown in the Table 2 below, the method of preparation being described thereafter. The table

also shows mass spectrometry (MH?*) data. The examples are in free form.
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Preparation of Specific Exanples Abbreviations used are as follows: DCMis

di chl or omet hane,

HATU i s (el agakrngot ri azol
hexaf | uor ophophat e,

Exanpl e

77
1- (5- 13- [ ( 2- Di net hyl ani no- et hyl ) - met hyl®%ani no) - 4- met hanesul f onyl -

DI PEA i s diisopropyl ethylam ne
-1-yl)-N, N -N,
NBS is N bronosuccinimde and THE i s tetrahydrofuran.

N -tetramet hy

DVE i s di net hoxyet

| - uron

?nﬂm%ﬁ 2006

iu

phenyl ) - 4-

nethyl-thl azoI 2-yl)-3- ethyl urea A sti rred m xt ure of
1- Et hy| 7= \o Horord=rmetiranest |U||y| gncny:) t 2- y|]
urea (E Ie 73ha(0 0% g, bl4 rrm>I)Rand N, N, N - Efl met hyI bt iia_l_en[adl am ne -
(0.25 m 1 — ISR LS L 3—5_H||) rs—heated U|¢H\:| P ETh 120 C for
2 hours :wae sol Vent i§$ ingoPacuo|renpvefl and the oduct}is purjfied by
chronatti)graphy on silic¢a QJ//U'[\ g Wth ethanols Hi e Qyl am pe (98:11) to give
the titked ¢onpound. MH : 440 D511 Ex 78 :
N- [ 5- (44 Met hanesul f onyl - phenyl ) - 4- jret hyl - { hi az®l - 2 -2-tptrazolt 1-yl -aceta
m de 5{4%7 dethaggsutfonyt T phenyt 1 4-mepthyt=thrazot -2-ytannggeExfjanpl e 58)
(0.08 g} 0.8 mmol ) is adde 21’0 a $olutiop of HATUND:M13 p, 0.3 jmol) and
1-tetragol efacetic acid (@’03&49, D. 31 npol ) iny Tri et hyl amne (0.104
m, O0.7% mml) is thenjadded ard t he reaciion mg¥X e isjeft tg stir at
roomtefper qture overn{ght. The pré¢duct ip pur\irg/i ed by chrpmat ogrjaphy on
silica ¢ggiNg Wy h ne nanQ o (9% 4)1T0 giyve (jgg_ it edsm@rgound.
Exanpl e} 79 4 Y 2
N-[ 5- (44 Met hanesul f onyl | -pﬁ’e nmet hyl t t hi azoll+ 2-yl | - 2- pyr| din-3-yl -aceta
mde This Is preparedjas descr“’l be:i in Exhnple 78 by repl l-ftetrazol e
acetic dB¥U{withCB- pytidi Regoet i ¢ acHd. Exanpl e ; 359-9
N—C’S-(4- Met hanesul f ony| - phgﬁyl )-4-pet hyl -t hi az “Yhpy- 2-pyridin-l4-yl -acet am
ide” Thils 1§ prepared as G’escﬂ,lﬂsbed in Exapple 7§ by redl acj ng 1-tletrazol e
acetic gqcid{with 4- pytidineaceticlacid. Ex 80 © N-[5-(3-1|m dazol}-1
yl - 4- me{hamesul T gnyl -p1enyl\) 4-met hyl Ht hijpzol - 2-y3H, - acet anfi de3.9A |stirred
m xturefjof N-[S-(3-Fl uaro-gsrfet hangsul f onyl - phenw) - 4- net hiyl -t hi gzol - 2-yl ) -
acet ami fle (Exanple 64)| (001 tuO. 3p mml ) in‘i%’ézﬁo e (0.0609 g, 0.J]90 mol)
and caegi un carbonate|(0.198 ¢, 0|60 mo{) in ary O i s| heateg under
argon al—140C for 2 holirs The solvent ik renoved afH watler (’2() m) is
added. TA&! produbt is pxtracped wifh Brhyl acetape\ (2 x 304 197 dnd t he
conbi nedl organic extragts aﬁe vvash=d W t hf bri . W and dried 5 AUG 2006
Case 4-82348A/ HO 53 63 (P/gs@ﬁa Renoval lof thjg solvent and tritdration with
met hanob_affords the t|tled conpound as jan or@nge solid. |VH : 347.9721
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N-[ S- (41 et hanesul f ony| - 3- [7$ 2 4]tr| azol -{1-yl ophenyl ) -4- mdt hyl -
143 Cl \ .0 H N M 431.99
> Y
C 0" cH,
’ 144 Cl \ L0 H 411.9
P A\
o “cn, \"/ \INQ
H .
145 cl \ 0 H ¥ | 386.95
| //S\ : \n/ W
| ©" CcH, s .
146 Ci \ 0 H n 3739 |
o/’s‘. W \I |
| CH,§ 0 CH, |
| 147 cr o H CH, 3739 |
‘ ;57 :!1
°" e, \[( “cH,
o . .




t hi azol

N-{5- [ 4- met hanesul f onyl

t hi azol

N- { 5- [ 4-awed4aBevHd sy |

t hi azol

t hi azol -

N-{5-[4- net hanesul f onyl -

-2-yl]-acetam de,
-3-(4-net hyl -i m dazol
-2-yl }-acet anm de,
-3-(2-nethyl -i m dazol
-2-yl)-acetam de,
N-{5-[3-(2-ethyl-imdazo
2-yl)-acet am de,

3- (4- et hyl

- pyrazol

-1-yl)-phenyl ]-4-ne

met hy

-1-yl)-phenyl]-4-net hyl -

25 AUG 2006

-1-y|)-4-netha&gsulfonyl-phenYI]-4-nEthyI-
-1-yl ) - phenyl ] - 4- net hyl -

t hi azol -
N-{5-[ 4

2=y
B 1

y-acetram d
anesgaf onyl

- 3- (2gpr opy!

-i medazol - 1-yl gt phenyl ] 4

mis
4pet

t hi azol
N-{5-[ 34
met hyl -t
pr ocedur
t he appr

%28

(2-i
hi az
e as

T-acetam O
sopr | -1
ol 07- Y1) - ac

Exanpl & 8(

i ate 5- nenbe

- ana
ndazoﬂ 1-yl

et anmjie resy
W

H
- 4- et
pecti vel
1- met hy
rogen

Y,

H
anesul f onyl
are prepared |
| pi perazine in tl
heterocycle

- phe

Ex

334.9
1]1-4 ~
py the
i S exa
Tple 83

n-i

al

5 ane
ple with

5- (4- Chilasg
S |made

conpoung
N- [ 5- ( 4-
(Ex. 48)

| .y
O IIEL 1'nalics |
vPa ar

FOU? hane

epl aci N-

r i ng
br ed ni t
f ||y| pllcll)
a

|7F obwyt™™ ¢

acet'yl t hi oun

|)-H1

henyl ) -
ea Wt

L A L IIyI = L IIII__FlLUI = A yl
| ggous pProcedufe to
4- et hyl -t hi azol {2-yl ] -
t hi our ea.

Exa

THTTE

bl e 88

ki <

hcet am de

1-[5- (3
- eth 1-
5-(3-fl(
5-(3-Fl
72) (1.7

r o- t harn
88a HB

4- Rét Pamest

4- met hanesl

ol, 0.5 Q)

| fo henl

| fo

y)-2-i4

henyl ) - 4- met hyl -t
dto acetonitrile:(lS m) a

esulf?nyl phenyt) - 4- net hyl --

bocyanat
i

azol

thigzol -
4-sret h

_2_y

-t hi az
am ne

y

- §30.2 3}

hd treaf

(2- hydr oxy

bl e:

| Exanpl e
ed with

phosgend
i s {heat 6
t he "sol \
nmet hanes
88hb) '

% sQl upi on

ref)s@x (84
i sofedmyed [i
nyl - phenl y)-

in toluene
(3 fo 30 m

> fgorgns

6.199
nut es.
| eave %

anat o- 4- nef hyl -t

ol ,

Nter
5-(3-

PH
0- 4-

|azole as

The
Hco ling t

P A&t
D room

AN O an

on m xture
[ enper at ur e

je solid.

1-[5-(3-
-ethyl) -
t hi azol g
treated
m Xt ure

ja) 60.
2- am ndet |

ro-4-
a:

Tham
-fld
g

tirred and

lesul f nyl
jor o- 4 nethar

ol W
NLd+¢o 8(

64 i

phenyd ) -+
nesul f of

is dis
mol, O
C for

1 hour.

hy |
5sol v
039 m)

-p

-nmet hyle-thi azol -

N

n = L]
3 !

uH€er

The sol ve

is
xa

O ]
ne (5 m.
afgon. T
ht ist

U yid9 3t
Cyanat of 4-

(2- hydr oxy
nmet hyl
and

e reaction
hen

renoved
f ol | owed
sol vent
resi due
net hanol

|
“%?
isr
pur i

br Nee®( 20
engre

in \
fied by xhro

:1) to give

theresidug

ano
hea

UI SS IVErU I
m ) apd drié

acuo ﬁ d t hg
T?phy

le ¢

pd over |
2 Case 4
on sili
onpoun(

m i OAT

My SOz
- 3234
ca eluti
.

andwWaghed Wi th
Rﬁkgr fi

HO B3 2
ng with

Exanpl es 89, 9

[tratio

L to 94

Wb EE [

n
b AUG gt
bt hyl

2 x 20 m)
t he

06 64
etate -
and 96

These cd
1- (2-cyqg
nmet hyl -t
1-[5-(3-
(3-fydrd
i az

2y

1
IIUO

t hyi\)S/,Q (5

- un
ro 4 shar
ropyl)-urea,
A_

(3-f|¢oro-4a
ea, _N

ne#hane

- CH,
asulfonT-

henyl

NS
| - phienyl ) - 4- methyl - t hi a2l - p-
f | gior o- 4- ret hanesul f onyl

-p

74496

)| 4°

nenyl ) -

yl]-3}

4- et hyl -t h

pyridin-
i azol -

nethybourec
3- %Z*\

3

L, 1-

L, 1-
[5{(
N
Q

Iuor514 nethanq§hr¥onyl P

TN

NeRyT -

4- met hyl -t h

1156

\57
20N
0" “NH

HO

0

g

389.9




pyridin-2-yl -ethyl)-urea, 1-[ 5- (3- Fl uor o- 4- net hanesul f onyl - phenyl ) - 4- met hyl -t
hi azol - 2-yl]-3-(2- pyridin-3-yl-ethyl)-urea and 2.5 AUG 2006
1-[5- (3- HLugrosdametanesul fonyl - phenyl) - 4-met hyl -t hi azol - 2-yl | -
3-(4-hydroxy-butyl)-urea respectively are prepared by the sane procedure as
Exanpl e 88 C repl aci ng 2-am noet hanol (part 88b) in this exanple with the
appropriate amne. Exanples 97,99 to 162 and 105 to 116 The conpounds

namel y, 1- [ 5- (4- chl or o- 3- et hanesul f onyl - phenyl ) - 4- net hyl - t hi azol - 2-yl ] - 3-

propyl -urea, . .
D5 (4 ERsbarasion of SPRBEEXATRIS, | - pheny! ) - 4- et hyl -t hi azol - 2-y1]-3-fur an- 2-

yl met hyl - ur ea,
; L)S/ |- § 4u§«2>g(r)erv?anons use %rrlg,‘ 25" o[lowg D(Bltl/le 1rs]>c/1£c]ﬂodr'onqgtthhge Dlptgzlso (lzlnsopi}()pl'leaay a%mge yano-

1-[S-(4- @Nmﬁ@dﬁm&mxbanmﬁmhs Ohraydbenfot AR Lyl F R, Bz 08 - 19-¥tchmdth§R, 5- di et
hyl - 2H pyrazol -

1-[ S- (4- CEHwE by xzrélqﬁ%ﬁwgﬂ%ﬁ?ﬁ ipNdngmpsuccigispidy pod JFHLp ferpahydrofugan.

pyridi n-2-yl met hyl -urea, 1-[ S- (4- chl or o- 3- net hanesul f onyl - phenyl ) - 4-net hyl -th
i azol -2-yl]-3- |soprOoyI

1- but yl - 3XpBple l-Qrig=13

1 [ 5- ( 4- Sp5eh 2012‘1 F5h yI-phen 1) - 4- met hyl - t hi azol - 2-yI ] - 3- cycl obut yl

-urea, aZettirgdmaixtte oél—lﬁﬂw-& a{ﬂud;ro-4-methanesulfonyl phenyl)—4—methyl-th1azol~2—yl]
[ 5-(4-chlo net [S
(4-chl oro- %q%?rﬁ lﬁtgg qml‘lh qg% I‘r%’g}rf?&hheégzﬂ yl dl'ﬁ]%{lgl yr I EE zlh yI met
hyl - ur eamifel) ﬁi—((r#-DMSO 0 5 ml) is heated under argon at 120° C for 2 hours The solvent is in
chuéro 3- net hanesu, f%ﬂ% Bpun 1).- 4ﬁgygygl-th|azol 2- yhkaehgxr i di,n-3- inethyl

_urea, 1Yfgogmoveda ct'is purl hromatography on’si g with etharo

chl or o- 3tghylanasubs.ony siphwe yitlkd domiBslnd MIH: a20/1081 yl ] - 3- (3-i mi dazol -1-yl -p
ropyl)-urea, pyrrolidine-1-carboxylic acid

[ 5-(4- chIoro-S-nethanesqu? yI | i am de
1- [ 5- (4- EBZ8: -5 anesnliogriophenyli-dimathyl-thiarol A-yll-2itetyazol-d-yl-acetamide
| met hyl - sUB&@ethanesulfonyl-phenyl)- 4 methyl-thlazol—z Iamme (Example 58) (0. 08 g 0. 3mmol
1-[ 5- (4- chi or o- 3- net hanesul f onyl - phenyl ) - 4- met hyl - t hi azol - 2- yil -2 '8 et
yl - pyr r etldedi taaxsolitionaf FHATU (Q- &5 g, 0.3 mmol) and 1 tétrazole acetic ac1d 39g,

fl [5-(4- ndlf ﬁly clE! H%g@wrﬁlﬁé‘w Bdﬁsrﬂm%wﬂ{gntaﬁ QFRd the Yabeicl mixture

uran-3-y -urea r pectlve y ar repared e sane procedure as
Exanpl e $deft regiratirogm temperature overnight. The product is punﬁed by chromatography on
5(3f|u t y 2y|amne(ExarrpIe
72) %ﬁlga é(-ﬁHHE ﬂﬂ%?egh %P hié’r‘%?gﬁl?’{‘))“’%’%ﬁfé% 3&%%%#91 -thiazol -2-yl am ne
(Exanple 83) and by replacing 2-an noethanol (part 88b) with the
_?_Egr gg:r;)%tu .uéw. u?gra.'N E??‘F Nf'et ?a%g’sﬂﬁ ony QhCﬂVl?‘dr-mM tﬁ:azcﬁ-z-a?Z%?i% £31- alc%t7an;[1 € 147
1-[ 5- (4- Thisas preﬁaﬂ&&tah aaeabdd mrﬁxbn@lbem/lb}) reflading ytetrhvlodetie 2eiy |w]1t-1133-( 2-

hyd(g ethél ure -[ 5- (4- chl or o- 3- met hanesul f onyl - phenyl ) - 4- met hyl -t hi azo

gypgne -propyl ) -urea,
[ 5- (4 chloro 3- nethanesulfonyl-phenyl)-4-nethy|-thiazol 2- yI] 3-((S)-

hydr oxynet h L- , .
[5- ( 4- Eerpls 531 : sovl)-4umeghl ezl g e

3-( 4‘[‘1:%% ﬁfégal%ﬁ %& Q%ﬁbféd)mlﬂxﬁﬁlple 78 by re lacmg 1-tetrazole acetic acid with 4-
5- (4-chl or o- 3-net hanesul f onyl - phenyl’) 5 met hyl -t hi azol -

| | - 3- pyringacejccsk) r - 1- net hyl - et hyl ) - ur ea;

1-
1-
1-
y
1-
2-
1-
ne
1-
p
1-

]-

[

{5 (4-chl or o- 3- met hanesul f onyl - phenyl ) - 4-

thyI-thlazoI 2 13 ((S)-2-hydroxy-I-methyl -eth If urea, )

[ 5- (4- &kl -] ridazeldivldrméthanestlfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide
henyl

ng ()4 éﬁ O%_C%%Xm ﬁ[zlqefﬁ'%3ﬁllor§ 4[Iaetggn£é(lﬂ5n%¥h§1tyn%%eﬂl?f m{;lzl)fﬂryﬂa

acetamide (Example 64) {0.1'g, 0.30 mmol), imidazole (0.069 g, 0.90-mmol) and caesium
carbonate {0.198 g, 0.60 mmol) in dry DMSO is heated under argon at 140°C for 2 hours.
The solvent is removed and water (30 ml) is added. The product is extracted with ethyl acetate

{2 x 30 ml) and the combix_ied organic extracts are washed with brine {20 ml) and dried



sul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] - 3-(3-di et hyl am no- propyl ) - ur ea,
1-[5-(4-chl oro- 3- . o 75 AUG 1008
met hanesuld @AaydasDheny! ) - 4- met hyl -t hi azol - 2-yl ] -3-pyridin-3-yl -urea,

1-[ 5- (4-chl or o- 3- met hane- '

sul fonyl - phenyl ) - 4-net hyl -t hi azol - 2-yl ] - 3-pyridi n-4-yl -urea, 1-[ 5-(4-chl oro-3
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phenyl) - 4-net hyl -t hi azol - 2- yI ]-3-(2-met hyl - 2H pyrazol - 3-yl ) - ur ea,

1-[ S—(4 . . . .

sul fony 0l B00T Ry e rorens and sinprepion with wethapo affopsyibe ke sompands. g1
urea, P5a1@ drange solid. MH* 377.9721
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rTE'E hyl( 1 azo Ygf_ BLIMIENG E@Léﬁ%laﬂlgﬂe%ﬂwaﬁﬂ@ #2: >}‘:irs)pyl-umdaiol-is-yle Ehermljoflr gleg.‘yne t han
S
[
|

e-sul f onwlazoybﬂeyrh}ydc)etamndesariWN-{ﬁﬂB a%cslopﬂ)pyl-]mlﬂaioﬂmé)t hoevhapysulfdnyl-heyil)-4ur ea,
1-[\5-(4- Ch

sul Tonyl TSRS Z 2 R femids ssmsrtsely are arepayed by the e Rapes v g oy maledd

[ 5- (4- chlrapiaa:nig 1- nﬁtﬂyaﬂmadﬁimnyhxs planyle ywidhk thee b pydoptikte SzabmBeryd fing higdbgen
1-[5-(4-¢hl or o 3- net hanesul f onyl -

phenyl )-5- HEEESIF- t hi azol - 2-yI ] - 3- met hyl - ur ea,

3-[ 5-(4-chl oro- 3- net hanesul f onyl - phenyl) 4-

met hyI -t hi h

(R) - 3- hye#&Ry : e :

[5-(4- chfrﬁrs%é)peﬁﬁchﬁ@@aﬂeIvﬁaomiﬁam%aybaotém@wmt[:st(lalcaﬁ@[lo-s?n%{}]laan%l-

1-[5-(4-

chl or o- 3pheyhahmsthyt-digzel-piBragetpmidefExidd) by Fipkasing-I¥-agqtyliigopuge withrthiepregut v ) -
urea, 1-[5-(4-

chl or o- 3- net hanesulfonyl phenyl ) -4-nmet hyl -t hi azol - 2-yl ] - 3-(5- hydr oxy- pentyl)
-urea, 1E 88 : 1-[5-(3-Fluoro-4-methanesulfon | 1-thjazol-2-yl]-3-{2-hydro

chl oro- 3- _Q@&esul fonyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] -3-(1H pyrazol - 3-yl) -
urea, 1-[ 5-(4~
chl or o- 388t Waenicf-@n;ethapmtfyhgl-phcrﬂut-hydocymlaazﬁmezh}wtijuaaﬂcycI opropyl -urea, 1

[ S (34[ g_@-((g Clm%%_ﬁ ?a{zget%ﬁyongpgyenyﬂmgmxm))rf-éllazof QX’ amine %amp?e ﬁ)](l 33 & héil urea
suI nyl 0phe ﬁWd(Dded-tWeh)tht-rﬂd’lGléZﬂD a2d ptkdted whithdihomiehy {2006 ecluriespetoluensgl y, are

r epar ed t he e,.4:32348A/ HO.53 Z rocedure as
o o638 gl ThA Fehcom e s BeA s on (OB L RSO aS et e
appropri aécgmgl% Péona RgnRyataRphasi gt d;I Iemami Mvhlfucdﬂoﬂﬁivla)ﬁl-(?affhfoﬂﬁi—m de. Exanpl e

T s & ethenrlom PR R oA e RS 18 AR Haheo. - V1 Tacetam de

N-[ 5- ( 3- Fl uor o- 4- net hanesul f onyl - phenyl) 4-met hyl - thi azol - 2-yl ] - acet am de
(Exanpl e 64) when_excess nget han sul fi n C ac salt i.s added in the
i rot st 88Piot-TTFEF S A SarsreoNir Y Fisay estheh hig el Hebhyae hrdresg gtk eq

|nto the,fhti | € conpound by the procedure descri bed in parts 64b-d. Exarrpl e

N- f5-(3. 5 ®iflpreot-methanesuilfandsthenls hijtisqsymaye-f-uethid thiprole ([8anBi5 8 myel, 0d8dt ani d
e The t, tlg ﬂlss?o‘?ﬁ% }faﬁe Wg a‘ﬁ}:l%e%d%ﬁl ?Qﬂlﬂﬁ)eﬁ{aﬂs%%ﬁnﬁﬁl 0.039 ml) under

N[ S-(3-Fl uoro- anes
argon. The reactxon mixture is snrred and heatéd to 80°C for 1 hour. The solvent is then

u

removed and the residue dissolved in EtOAc and washed with water (2 x 20 ml) followed by

‘brine (20 ml) and dried over MgSQO4. After filtration, the solvent is removed i vacuo and the



phenyl ) -4-net hyl -t hi azol - 2-yl ] -acetam de (Exanple 64) by repl acing

3, 4-di fl uor obenzal dehyde in part 64a of the procedure with 5 AUG 2006
3, 4, 5-trid,l.uchoRkpicitdehyde. Exanpl e 98: 25
3-[2-(3-Ethyl-ureido)-4-nethyl-thiazol-5-yl]-N(2-hydroxy-ethyll-
benzenesul f onani de 98a) 1-Brono-I-(3-nitro-phenyl)-propan-2-one: A stirred
sol ution of 3- ni trophenyl acetone (2.5 g, 6414.0 nmmol ) in dry THE (50 nml) at
room tenperature is treated with poI yrrer supported pyr| di ne hydrobrom de

per brom n nae Stl r i on

ni xt ur e ?gsuﬁlﬁep ?iefljbg ed n%g%ﬁ% 1\ﬁen un%o %Ce%ag% ume&'fﬁgl (?Zlgi%lﬁ‘@ei s
puri fi ed thytittdheampdrogk aphy on silica eluting with 1 4 ethyl acetate - hexane
to give the titled conpound. 98hb)

4- Met hyl -S-(3-nitro-phenyl)-thiazol-2-ylam ne: A stirred solution of

1- Br ono- M@Mg@BQ%hﬁﬂ_{hﬁd%opan 2-one (98a) (2.4 g, 9.3 mmol) in ethanol

(20 m) roomte eratu s treate hi ourea, (0.71 ¢ 3.mmol ). The
react i on LHFSGOHROUR e Eorseneinr %&nﬁmpésmethﬁ%espégrmﬁpﬁﬁgﬂ -
preci pi t gh&h ﬂ&h{a%@tfﬂtu@é , L5 X 3-ahb-nbthnBhil By ILSHRY ) MasdiRchR- Qing) Bhe

titled conpound
1- Et hyl - 33 adieaytpyepd)-pmat-15-G-fresayk metanesalonyk-phegyld-sthyrHeazol 2vd-3-

conmpound Bl ﬁ@ﬁg@ Vehiab b f all,
repl aci néJyﬁ ?;ng tﬁyl%eﬁqqhg%g}géffon pﬁgur%fow- - t)q r?gthﬂ azoi31 %S’l]%arzn ne
(part 88a?)frldant-2ryl-ethmzﬁtﬁ;ll, 1453 Fhiore-4 -rpfttbmtbl)lf@bﬂ -plzeolyl) %lylttawi ﬂh@zahﬁyﬂée(dﬂdl Y,
Zy 3rzgzgiﬁak'%gxg?-ggétﬂggﬁge%%%l IYTSE@-FIS&QYJ-%W CS(.ng -p% ))l) 4-me%1y’f‘lt‘gilazo?96yl] Case
1- [ 5- ( 3- SnrAydphrgrlydtyh-4rematipettively @z prepareg Hy-tBe etrwyprovednae asExstmple 881
sol{ution of 1- .- 4- et h (3=nitros t hi azol | ]-urea (98c)
(0.@5 5%?6?’5‘ (i’eﬁl[%EF i%ggrl?? F’@lfpw’?gé’e)rﬂp}”%&éera‘%‘%on is treated
wi t hl 0% paI | adi um on  car bon (1.0 g9). The reaction m xture was placed under
an at nosp ereof h ! 52 hogrs The m xture was then filtered
through &€F ; itz t he solvent renoved in vacuo to yield

the titl %e%@ﬁ@@h&% na&&ﬁ) 1-[5-{4-chloro-3- methanesulfonyl— henyl)-4-methyl-thiazol-2-yl]-3-
3-[2-(3-Ethyl -urei do) -nmet hyl -t hi azol -5-yl]-N (g hydr oxy- et hyl ) - benzenesul f

onami de: Promy&uggas o %ﬁhlﬁah%ﬂnqﬂéam nyl- Eheaml)énartbgloth Telddnend
N-[ 4- et I}}ﬂletﬁys(lﬂe§ yl [fSQ(HQﬂﬁloroBt}ﬁ&lﬁﬂesEf%ﬂ ghelﬁl 14 ]ncﬁlgﬂlﬁﬁgo‘fig Yq]%(-@BJaﬁo?’) by

repl aci ng 4-"am no- pheny azol acétamde wth

1-[ S (3- arhyﬁoupmeln[,ﬁr(ﬂ dalqmﬁhwﬂlwﬁsuliwil zhw]lx%n@thyyr}n 3 yé]phf%s dgegthdnd by

replacin & e n ) [5

S-Di chl orgglf1 enyagﬁwﬁma ??ﬂpﬂlﬁé?zoo ﬂ% F aceylﬁégﬂpl%ﬁré&{gﬁ lgg%on}{)l&und S

made vi a pandlafﬁi}'lugadué uprag ¢ € 5hi#-ehlpoo- Bd-n[lﬁa4r@sﬂf0m¢kpi}cnyh=étmahﬂsthia&dn3ﬁyl] -3-
isopropyl-ﬁrea, 1-butyl-3-[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-urea,

1-[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]- 3-cyclobutyl-urea, azetidine-
-~ l-carboxylic acid [5-(4-chloro-3-methanesulfonyl-phenyl}-4-methyl-thiazol-2-yl]-amide, 1-[5-
C" (4-chloro-3-methanesulfonyl-phenyl}-4-methyl-thiazol-2-yl]-3-pyridin-4-ylmethyl-urea, 1-[5-(4-
chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-pyridin-3-ylmethyl-urea, 1-[5-(4-
chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(3-imidazol-1-yl-propyl)-urea,
pyrrolidine-1-carboxylic acid [5-(4-chloro-3-methanesulfonyl-phenyl)}-4-methyl-thiazol-2-yl}-
amide, 1-[5-{4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-3-cyclopropylmethyl-
urea, 1-{5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-y1]-3-[2-{1-methyl- |
pyrrolidin-2-yl)-ethyl]-urea, 1-[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-
furan-3-ylmethyl-urea respectively are prepared by the same procedure as Example 88 | |
replacing § —:_(3-ﬂu’oro-4-1ﬁethanv;sulfonyl-phenyl)—4—methyl-.thiazol—2-ylamine {Example 72)
with 5-(4-chlore-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 83) and by

replacing 2-aminoethanol {part 88b) with the appropriate amine.



phenyl ) -4-net hyl -t hi azol - 2-yl ] -acet am de (Exanpl e 64d) by repl acing

1- (3- Fl uor o- 4- net hanesul f onyl - phenyl ) - propan- 2-one with

1- (3, 5- Qe -proaphsry! ) - propan- 2-one. Exam |l e 148: 5- Imidazol - 2 3 AUG 7006
| - 4- met hanesul ffon | -hen D-4-me th 1-thiazol-2- lamne p 13mY Yp YY Y A
stirred solution of -

N-[5-(3-i mi dazol - 1-yl - 4- met hanesul f onyl €phenyl ) - 4- et hyl -t hi azol - 2-yl ] -
acetam de (Exanple 80) (0.80 g, 2.13 mmol) in et hanol (15 m) and 7M aqueous
Ha (20 i) i I:}qgtﬁg at 90C for 2 hours. The solution is allowed to cool,
br ought dition of aqueous NaOH and extracted w th n-butanol.

The or gé&Thecogiouads nansely] m-§d4(dm864@-meﬂiaﬂesukfah}xl’-@hényl)s4-n&ﬂw&-ehiama -WRs-(2-

;gls: guer__liy i tHyI?;[Jr%g W[g P4—c orabr—lg methangsu\{f%nyl- qlenyls hggetﬁﬁﬁtggg&%-%? 36‘(3- yel I ow
S- 14- NEt}hzalE@@u;brbpﬁy hired; {-£5-P4- &ﬂwc-Bﬂithﬂ%nyﬂ-ﬁheﬁWﬂ}ﬁh&dzﬁl tﬁﬁtsz-y!mL @ol - 2-y
:\f[nS[I?S THycg‘a g&ﬁ% cl) l?%a,a P [ba A? cl?lggou:?—me l%(r::ggx onyl—p%er%fl -4—methyl-tﬁ1 c?l??_l—ng

. rre; haFi sHj- Bw}wd@kw—eydwhe&ylrjr%}éayh (5 hit- 3Bk 6-3-nd tharRGRERYI- Sieeny BXARRLS!- tﬁ)azw h
s uI f ony|2~3ﬂ(32ﬂ1?s)r%1byqlrom1dafztbﬂeihxl) “eeghbhr{4-chioreed-myrhappiulfeayl-phegyl)-4acet ani de

10 | AHIL l ure a 11 : -
3 [ 5- (3%%1% )c’il : f lagg(sr)rg %ﬁ%@éﬁ??ﬂ &hyt e)dﬂd) ’-1 lségtcﬁdqm A Iﬁetgz% 81-1159 III -urea
Case 4 mnﬂmﬂmtbﬂ-thla@lﬂﬂ]-zdeﬁz h@érolmd)owmmal}otee, 1- {Mwm -3-eneglping-

[Sgdl( 3m| hygg&’gé)-hf %% | g&%r & ?“"?Oslli );lfg}flé“dﬁ)%ﬁy?%l}l)llo-péo%gﬁwf:a i-ﬁ_@é&éocfea#![ L :m’ de:

St irred IBtth:}ilmsslfcmyl-phenyl)-4—methyl-th1azol— -yl}- 3—pyndm—3 yl—urea, 1 [5 (4-chloro-3-methane-

R S T e A R e e P e

tg gpgr at%lfeﬁ;ﬁpndﬁerthﬂrtmm Zlyl}B-(Mﬁé@BﬂﬂH pgzlﬂatcma;lﬁmfe? (9s5- ?zEZhlg];]o -Fnfethai®ol ) i S
added and, t tirr ensi 0 Ter ction
i xt ur 6 FEORTohER %—ale?fwi-t @%%XIL-S-Q«?% tamffaﬂmlé?‘gaﬂa ‘Qﬂ% 4 R-DOM and

et her tdhl(ﬁfﬁ?:%&hﬁﬁ@uﬁéﬂ -Bh. Hath l—ﬁﬁ%l 2-yl]-3-(5-meth l—1soxazol 3-ylmethyl)-
1-(2-Cyano-ethyl)-3-[5-(3:i mdazol -g-yl - met hanesul genyl ),- 4 net hyl -t
hi azol - 2weds| 1 Spifehlore3 mthanesplfenyl-e mwcmalethyl- ightal- %&ﬂf EdhrPypBcedur e

as exanplg) 8fa, i‘fﬁ'(@ail%@meﬂ{ﬂn@&%ﬂﬁl’}%lenflﬁl@%etﬁﬁ%ak&l AP 3-@xAaRie With

3-am nopr opi onitrile and replacin

4- met harrysdint-iiturgsa dripf- r@émhmeeulﬂorwéphwl)ﬁwmtb@l hiqzeBa Y Iwi-{(H-2-

hnldazol X '

'S (31 AL ARyl B 15 (4 chloro-S metbnesulfontphenyl drmethyl thingel2- 1 o

(150a) y&é(ﬁbhysko&ﬁﬂethﬂ-&@@th’fhgb@ybmllr’(é&) sen—&n’e'll)yﬁi [5 ~(4-chloro-3- methane-

1- (3- hydrp)cy-pro - 3- N _azol__ ef 1 }

ohenyl ) SHH%)TQ%I ﬁgfnﬁ%‘%‘%‘fﬁ]y&'@éﬁ? HEdtea, 1! ES M’f chf'orro’ﬂa:)‘t %ﬁéjsuff&@f phenyl)-4

1-(4- hydﬂﬂkﬂ-tbidfzgil-?)—yl]}%{ (6-nfeBhoxytshaitiin-3 3 yhred] 1ﬁ[i§t(|43:hk>ro—3-methane sulfonyl- :

sul fﬁg% g%-)x;{;ethyl—t laz JZZ);IPI,% -metf%ox‘\;r Jyrfﬂm- yﬂ)—uré/aaqct‘i?tfl [cglog?) I_Hqg e I-1-yl-4
i" - sulfonyl—phenyl) -4-methyl-thiazol-2-yl}-3-(3,3,3-trifluoro-propyl)-urea, [5-(4-chloro-3-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea, 1-[5-{4-chloro-3-methanesulfonyl-

phenyl)-4-methyl-thiazol-2-yl]-3-methyl-urea, 3-[5—(4—chloro-3_—methanesulfon’yl—phenyl?-él-
methyl-thiazol-2-yl}-1-(2-hydroxy-ethyl)-1-methyl-urea, {R}-3-hydroxy-pyrrolidine-1-
carboxylic acid [5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-amide, 1-[5-(4-
chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(4-hydroxy-butyl)-urea, 1-[5-(4-
chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(5-hydroxy-pentyl)-urea, 1-[5-{4-
chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-y1]-3-(1H-pyrazol-3-yl)-urea, 1-[5-(4-
chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-cyclopropyl-urea, 1-[5-(4-chloro-3-
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-ethyl-urea and 3-[5-(4-chloro-3-methane-
-sulfonyl-phenyl)-4-methyl-thiazol-2-y1]-1,1-dimethyl-urea respectively, are prepared by the |



phenyl ) -4-nmet hyl -t hi azol - 2-yl ] -urea, :
1-(2-cyan-ethyl)-3-[5-(3-imdazol -1-yl - 4- net hane- ‘ 5 AUG 2006
sul f onyl cpbeshdxdoret hyl -t hi azol -2-yl ] -1-net hyl -urea and 13 ‘

1- (2-cyano-et hyl)-1-ethyl -3-[5-(3-

I m dazol - 1-yl - 4- met hanesul f onyl - phenyl ) - 4- net hyl -t hi azol -2-yl ] -urea
respectively are prepared by the same pfocedure as Exanple 150 by replacing
3-am nopropionitrile (part 150b) in that Exanple with the appropriate

am ne. Exanple 156: . . o .

N[5 [ 4 ORorEeie e Eampls B8 roritcinn T o inenl pret ASRLPHbis TAPR Tty
acet am depprbpridte bintnecoridgueplatisg divkany withaimedhsl fogrnaaider ocedure to :

N- [ 5- (4- Met hoxy- 3-sul fanoyl - phenyl)-4-met hyl -t hi azol -2-yl ] -acet am de

(Exanpl e 30) by replaci ng 4-net hoxyphenyl acetone (in exanple 30a) with ‘
4- chl or opkanpk 96CNL[918.4-BikcheatiiNedl fan i ﬁlﬁn%j—ﬂ%&ﬁgl&bﬁ@@@-ﬂ]ﬁ&bﬁiem t he

I nvention, al so i ngl ude _corrpo&%gs of fo naﬁa_ YdX where Ra, Rb, Rc &nd Rl are
as showhhisis isqlated app aninonly prgduetin thesyresis f Brlap drfkeersrt-wethapesabenii bed

t her eaf t ghenyllaEmtdd i—&iaz@l—ﬁ-ggSa'&&‘éﬁﬁd@(ﬁ%ﬁ@l%%&%ﬁ EXcebMMIthERH QifinkO &g xanpl es
are in free'form se 4-32348A/HO 53 2 5 AUG 2006 69 TABLE 3 Conpounds of

t he i nvesadivn salt is added inrthe Rrst Rrep RE thergynthegy (64p). Hllg regulting ¢ldehydeiss nveted / p
“CF3 H\; A \ = 9 1 4 0g CH3 3160 \S p |
HO o GRS Ble Rompoghd by idoRt b gkl ffd, 0 8, P P 100655
,p HOH 402.2 0 CH3 3 163 Cl p -H N 508.3 :

Example 95: N-[5-(3.5-Difluoro-4-methanesunlfonyl-

The title compound is made via an analogous procedure to N-[5-(3-Fluoro-4-methanesulfonyl-

C phenyl}-4-methyl-thiazol-2-yl}-acetamide (Example 64) by replacing 3,4-difluorobenzaldehyde
in part 64a of the procedure with 3,4,5-trifluorobenzaldehyde.

Example 98: 3-[2-({3-Ethyl-ureido)-4-methyl-thiazol-5-v1]-N-(2-hydroxy-ethyl)-

benzenesulfonamide

98a) 1-Bromo-1-(3-nitro-phenyl}-propan-2-one:

A stirred solution of 3-nitrophenylacetone (2.5 g, 14.0 mmol) in dry THF (50 ml) at room
temperature is treated with polymer supported pyridine hydrobromide perbromide {7.0 g, 14.0
mmol) and left to stir overnight. The reaction mixture is then filtered and the solvent removed
in vacuo. The residue is purified by chromatography on silica eluting with 1:4 ethyl acetate —

C hexane to give the titled compound.

98b) 4-Methyl-5-(3-nitro-phenyl)-thiazol-2-ylamine:

A stirred solution of 1-Bromo-1-{3-nitro-phenyl}-propan-2-one (98a) (2.4 g, 9.3 mmol) in
ethanol {20 ml) at room temperature is treated with thiourea {(0.71 g, 9.3 mmol). The reaction
mixture is heated to 70°C for 10 minutes. The resulting precipitate is removed by filtration

and dried under vacuum to give the titled compound.

98¢) 1-Ethyl-3-[4-methyl-5-(3-nitro-phenyl)-thiazol-2-yl]-urea:
The title compound is made via an analogous procedure to Example 88 by, first of all,
feplacing § -‘(3-Fluoro-4-me’thanesulfonyl-phe-nylj)44-methy1—thiazo’l—z-ylamine {part 88a) with
4-Methyl-5-(3-nitro-phenyl)-thiazol-2-ylamine and secondly, by .Ieplacing 2-aminoethanol with
ethylamine {part 88b).
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98d) 1-[5-{3-amino-phenyl)-4-methyl-thiazol-2-yl]-3-ethyl-urea:

A stirred solution of 1-Ethyl-3-[4-methyl-5-(3-nitro-phenyl)-thiazol-2-yl]-urea (98¢) (0.55 g,
1.8 mmol) in THF (25 ml) and EtOAc (50 ml) under Argon is treated with10% palladium on
carbon (1.0 g).The reaction mixture was placed under an atmosphere of hydrogen for 2 hours.
The mixture was then filtered through celite™ filter material and the solvent removed iz vacuo

to yield the titled compound.

98e) 3-[2-(3-Ethyl-ureido)-4-methyl-thiazol-5-yi}-N-(2-hydroxy-ethyl)-benzenesulfonamide:
The titled compound is made via an analogous procedure to N-[4-methyl-5-{4-sulfamoyl-
phenyl)-thiazol-2-yl]-acetamide (Example 3) by replacing N-[5-(4-amino-phenyl)-4-methyl-
thiazol-2-yl}-acetamide with 1-[5 ~(3—amino—phenyl)—4-methyl—thiézol-2-yl]-3-cthyl—urea {part

C-- 3a) and by replacing ammonia with ethanolamine {part 3b).

Example 102 : N-I5-(3,5-Dichloro-phenyl}-4-methyl-thiazol-2-yll-acetamide

The title compound is made via an analegous procedure to N-[5-(3-Fluoro-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl}-acetamide (Example 64d) by replacing 1-(3-Fluoro-4-
methanesulfonyl-phenyl)-propan-2-one with 1-{3,5-Dichloro-phenyl)-propan-2-one.

Example 148; 5-{3-Imidazol-1-vl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine

A stirred solution of N-[5-(3-imidazol-1-yl-4-methanesulforiyl-phenyl)-4-methyl-thiazol-2-yl]-
acetamide (Example 80) (0.80 g, 2.13 mmol) in ethanol {15 ml) and 7M aqueous HCI {20 fni)
is heated at 90°C forl 2 hours. The solution is allowed to cool, brought to pH 10 by addition
-~ of aqueous NaOH and extracted with n-butanol. The organic extract is dried (MgSQO4), the
C’ | solvent is removed and the residue is triturated with ethanol to give the titled compound as a

yellow solid.

Ex. 149: 5-[4-Methanesulfonyl-3-(2-propyl-imidazol-1-yl)-phenyl]-4-methyl-thiazol-2-ylamine

This is prepared by an analogous procedure to Ex. 148, replacing N-[5-(3-imidazol-1-yl-4-
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (example 4) with N-{5-[4-methane- -
sulfonyl-3-(2-propyl-imidazol-1-y1)-phenyl]-4-methyl-thiazol-2-yl}-acetamide (Ex. 103).

thiazol-2-yi]-urea
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150a) Imidazole-1-carboxylic acid [5-(3-imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-
thiazol-2-yl}-amide:

Sodium hydride (60% dispersion in oil, 0.137g, 3.42 mmol) is added to a stirred suspension of
5-(3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine {148) (1.04 g, 3.1
mmol) in dry dimethylfermamide (10 m!) at room temperature under argon. 1,1’-Carbonyl
diimidazole (0.757 g, 4.67 mmol) is added and the stirred suspension is heated to 40°C for 1h.
'The reaction mixture is cooled and the resulting solid filtered and washed with DCM and ether

to afford the title compound.

150b) 1-(2-Cyano-ethyl)-3-[5-(3-imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-
yll-urea:

(; The titled compound is prepared by the same procedure as example 88, replacing 2-
aminoethanol (part 88b) in this example with 3-aminopropionitrile and replacing 5-(3-fluoro-
4-methanesulfonyl-phenly)-2-isocyanato-4-methyl-thiazole (88a) with Imidazole-1-carboxylic
acid [5-(3-imidazol-1-yl-4-methanesulfonyl-phenyl}-4-methyl-thiazol-2-yl]-amide (150a)

Examples 151 to 155

These compounds, namely 1-(3-hydroxy-propyl)-3-[5-{3-imidazol-1-yl-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl]-urea, 1-(4-hydroxy-butyl)-3-[5-(3-imidazol-1-yl-4-methane-
sulfonyl-phenyl}-4-methyl-thiazol-2-yl}-urea, 1-cyano-3-[5-(3-imidazol-1-yl-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl}-urea, 1-(2-cyano-ethyl)-3-[5-(3-imidazol-1-yl-4-methane-
sulfonyl-phenyl)-4-methyl-thiazol-2-yl]-1-methyl-urea and 1-(2-cyano-ethyl)-1-ethyl-3-[5-(3-
imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea respectively are prepared
by the same procedure as Example 150 by replacing 3-aminopropionitrile {part 150b) in that

Example with the appropriate amine.

acetamide

The title compound is made via an analogous procedure to N-[5-(4-Methoxy-3-sulfamoyl-
phenyl}-4-methyl-thiazol-2-yl]-acetamide (Example 30) by replacing 4-methoxyphenyl acetone

(in example 30a) with 4-chlorophenyl acetone; and ammonia with 2-amino ethanol.

Agents of the invention also include compounds of formula XIX where R2, R¥, Rc and R! are as
shown in the Table 3 below, the method of preparation being described thereafter. The table

also shows mass spectrometry {MH?*) data. The examples are in free form.



o~\ OCH3 178 FHN453 o CH3 0 s o( 179 OF H~N453.3 0/ \CH3 0 OJ
CH3 180 OF H ~H 439.03 O S\ 101 1 ~N(~\/ GH3 T\ CH3 181 0 F H HN 439. 07
%\ ~ CHgase PhiR46NHOsYNI Preparation of Specific Exanples Exanple 157 5 AUG 2008
2-Chl oro- N-[ 5-(3-i mdazol -I -yl - 4- et hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2- .
xll-acetam de C

S-(3-1mdazol - 1-yl - 4- met hanesul f onyl - phéhyl ) - 4- et hyl - t hi azol - 2-yl anmi ne
(Exanmpl e 148) (0.537 g, 1.60 mmol) and chl oroacetyl chloride (S m) are

heat ed together for 2 hours. The reag%hgﬁ m xture is allowed to cool to
roomtenperature and the solid filter C?washed Wi th saturated sodium
bi carbonate solution (3 x 100 Gompadyef the ifv2ntiorbO M) to yield the titled
conmpound. Exanpl e

158: 1-[ 5- (4- Met hanesul f onyl - 3-trifl uoronet hyl - 12henyl ) - 4- met hyl -t hi azol - 2-yl

]-2- methoxy}acetam de [158a) mis
5- (4- Met hBresul f ardyl - 3t|ri f | RS onetjhyi® ghenyl ) - &'net hyl - tjhimge! {2- yl ami ne:
The titl e1570|£rpo ndd s grepared by [anHanal ogoys ocedurd ta :
N-[S-(3-Fl uofo- A}-sﬁ‘ét hane- sul f onyl|- phenyl ) - 4- Rgt hy®l-t hi 4zol - 2- \l ] - acet am de
( Exanpl €] 64)| by’ eglacing M di f l{uor obenz Casgb 4- 32348AI HO 532 5 AU6 2006
72 al dehlyde With 3-ffuqro- -t%fl yor ongt hyl benzal dehyde |(part §4a) and by
repl aci ng N-facetal - thilour Wi th|thiodrea (part 64d). 158b)-
N-[ S- (4- Mgghlanesul fodnyi =3 TIg, T uororgt hyt = plenyty = 4-mettjytzggngzol - 2-yl | -2-m
et hoxy- jcetjam dgz ' 0
S-(4- Met hanesuld‘%h&h- 3-{trifluoronmgt hyl -|phenyl )-4- réﬁt hyl 4t hi azolf- 2- yl am ne
(158a) (b1, 0. 373 3
159 \ 0 F H 343.1
& | 7 CH
C 2 Y\ :
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3
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\ 20 | CH
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mol )

(0.046 n ,
reaction mg(&ﬁ[tﬁ\ﬂ)f@

reaction mxture is
in vacuo and the product

with ethyl acetate-hexane (3:1) to give7the titled conpound. Exanple 159: .
N- [ 5- ( 3- Fl uor o- 4- met hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2- yl.I - propi onam de
5-(3-Fl 4-FetRanestt-Honry—pheRyH) fFethyt—t-hi-azel | e (Exanpl e
72) (1 q, 139 ) ils su ndej [ proplonl 1anhydr|ce .4 m) and
heated t E§7 S |CEF01 et %Pe 1 a\.g:l\_n =%t ufhc =S oot cu4§4u foom
t enper at } and ™ B& sol|vent énoved in vacuo;;The.i$§|d is™%trilturated with
ether tg yigld e titlled compound. Exgnpl :
N—15-(3-Inidazol-favﬂ-4-nethanesu|fony|-phe yl }-4-jmet h3l{-t hi az¢l - 2-yl | -
propi ongm dg The title conpound IS prepared via anal ggous pfocedure to
N-[ 5- ( 3-f 1t88dazok - Tyl H o Lc 478
nmet hane ulfonyl:pﬁényl)-4 me hyI-thlach-Z\VWT cetam d¢ (Exampl e 80) by
repl aci N[ 593> CH,
f1 uor o- 4 metlhanesul fonyl - ignj?) 4-nEtFyI-th|azoI yI] acetamjde in this
exanpl e with hL[S-
(3- Fl uorjore®- 6gsunonyl Fnenylrjq—rerny1-tn|azo Z-YT Tagpr opi onam de
(159). anuIIeQ% _
N-[ 5- (4-JFl udaro hoxXy p | ) - 4-netryI:\WTa oIO viil-acetam de 161a)
1- (4- Fl yor o-|3- nethoky-phen |') yprogan- 2-{one: g T | e copnpound]i s prepared
via,_ an nalogous procedure N1- ((|3-f 1 goro- 4- net an@sulfonyl-
phe@yl)- TRHa=2=gne (64t) (Steps [64y=84T) by He Idbl ng A46.2
3-fluor g 4- nethanesulfcnyl\géﬁz- gl dehyde i wit h
4-f 1 uor o 3- Net hoxy- benZal ¢éhy, 161b)
1- bronmo-{ - (4-f | uor o- 3- fet hoxy- ﬁheryl) propan 2- A sf{irred gol ution of
1- (4-f 1 Uoro-|3- nethoxy phenyl) - propgan- 2-one (161a) 0 5¢, 2.74|mol) in dry
THE (5 1S ted—-gropw e —wtj otut+on;of
2- car bo Q?hylhhﬂghenylphosp oni urh égse 4- i 53 P ngbG 2006 73
per bromijde (|1 @6 \g:CH. §8 mmol ) in(THF. (The rjpactji on imi x{ure is}allowed to
stir at jroom e eratyre for 1.5 (hourg and @ hen Qered. Theffitrate is
concentrjated in vacuo tio yield thg titlled conmpound. 161c)
N-[ S- (4-[ELudro- 3- net haXy- phenyl)-4-nethyl -thiazol 2-yl 1 {acet an] de:
1- Br ono-J11784- £ | to0- 3- et hoxfy- pherjyl ' - gr opan,2- one 61b) 42 7 g, 2.74
mol ) i dlssobyéd infethanol (2Q m) ian cetykthioyrea (0}324 g, 2.72
nmol ) ig addedin @he pgortion. Thg mxturellisistijrred at 80C pverni ght then
al | oned jt o qgool mhereupon t he product (ryst%lli Yo Filtratioh affords the
title c UMt a@sga Whifte saiji d- EXgypie 1627y 413.2
3- Hydro -azetugrne | - qar boxylic 4dcid N
[ 5- éf chl or g- Eanwﬁ%be<ulfonyl-phenyl)- 4:;%:hyl-tnﬁpzo -2-vl]}am de
H,C |
174 cl e H H 458.3
! Ng?
o~ \N \[r ]
Q -
.N\.
CH,
[175 \.340 -CN H 336.1
0//_\
CH,
| 176 H \s?o H 4121
0// \
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for 3 days at
iltered through basic alum na. The
is purified by chromatography on silica eluting

is added to a solution of HATU (0.226 g,
0.6 mol) and DI PEA (0. 1m,
left to stir

0.6 nmol)

0.6 mmuol ),
in DMVF (7.5 m).
room t enperat ure.

net h

sol ve

oxyacetic acid

ThE AU 105

nt is renoved




162a) 1-Benzhydryl-3-(tert-butyl- diphenyl sil anyl oxy) -azetidine: A stirred
sol ution of 1-Benzhydrylazetan-3-ol (2.0 g, 8.4 mmol) in DMV (20 ml) at 0C
is treapgdswibniigisgazole (0.57 g, 8.4 mol) and t- butyIchIorodlphérﬁyt\‘*UGwﬂﬁ
silane (2.31 g, 8.4 nmol). The reaction mxture is allowed to warmup to
roomtenperature and stirred overnight. The mxture is poured into water
(250 M) and extracted with EtOAc (3 x D0 m ). The conbined organic
extracts are mashed W th mater (2 x 100 nt) brine (100 m) and dried over
I\/gsm T:IC UI VUIIL I k) I CIIUVCU 'I_II vaovu l. U yl C: d thC t'i_tl gd \YAVA| pound 162b)

3-(tert-BELy -dngenyI S|Iaq¥40xy) qﬁetldlne sttlrred soﬂﬁiicn of
1- benzhthyf =S (Ctert=tutyt= u]-_-pllcuyl 'ﬁi trerrry UAY}'ﬁﬂCLI ot 2 ) (4.0 g,

8.4 mmol) i DCE\ m| at room tlenperlature g treat ed mj?ﬁy :
1-chloro thy chybﬁ formate (1.2 nmi, 14.9 mmol ¥ and the |reactiqn m xture is
heated tp_8oC. Aft&s 2 hours, the |solvgnt is renmoved in vacuo land the

resi due | $7&j ssol ved in met hﬁnol ([OHN|) _amid heated to rief #5x%. |[After 1 h
the reacfion nt&ﬁﬁ?e i§ poured intlo wat \HYZ O m), acidified With

hydr ochl pricl add d ¢a sol ution) gnd wgsh@d Wi Et OAc (}3 x 75im ). The
aqueous solutlon is badified with [satur|at ed 1 um bi cgrbonat¢ sol ution and
extract eg mﬁth EtOAc (3 x 75 m). |The qonbi ned ani ¢ |l ayerslare washed

wi t h wat pts P50 )1-brhre—{50r)- dribq ovcr—kuSCﬂ. The—sgl vent is
removed trg\acuo M8 yidld the titlled cq 162c) 4533
3-(tert-puty| - qFﬁkenyl si | anyl oxy)|- azet|i dhpe- -carboxyllc acid

[ S-(4-chy orof 3- nme ngsul f onyl - phenyl )|- 4-net h azolie- 2-yl Jam de: Case

4 32348 HO b3 2 5 AUG|2006 74 Ajstirred sol utd ofcH,
= chl pTagyr B~ N@nesurfonyg-phenyly- 4-1TSocygnat o- 4- e nmknmhﬂazole

[pr pared by theséane dr ocedur e as exanpleiaﬁa repl aci ng

S-(3-flupro-@4- nﬂthgqesulfonyl- phgnyl ) -4- netthyl ™ azol - 2-y|anﬂne (Exanpl e

72) in this lexanpl e %itlh 5-(4-chl dro- 3- o4

nmet hanespl f oyl - phenyl)-4-nethy|-thiazcl-2-y|anineﬁﬁExaane 83}] (0.2 g,

3 L PDM—t-s—tir cattﬁ wtH H 439.07

3-(tert-pp I-dﬁgh@nyl Isi | anyl oxy)|- azet|i di g b) (0.25¢g, 048 mvl) and

the reackion mgétnre i 4 heated to(120C. Aft@rﬁgf— nutes, the feaction is
pr oduct 0og y on(silicajeluting with

conpl et

is purified by ¢hr omat

et hy| - _____________________ s TR L ad Dnn‘nnnnrl 1 R’)rl)

3- Hydr oxy- azetldlne I-carboxyllc aC|d '

[ 5- (4- chl or o- 3- net hanesul f onyl - phenyl )-4- nethyl -thiazol-2-yl]-anm de: - A
strlrred.solutlon of "

3-(tert-DEpy Shelit Boxy) -azetidine-|-carboxylic acid [5-(4-

chl or o- 3- nethanesulfonyl phehyl) 4-met hyl -t hi azol e-2-yl ] am de (162c) (0. 15
g, 0.23 nnDI) an :THE (2 nt at roonttenperature is treated mnth‘

m nut es, Qgﬁrﬁggtlon was conplete Purlflcatlon by preparatlve LC—NB
affotds trtred conpound.
5 -(3.-Imidazol—1—yl—4—me_thanesulfonyl—p'henyi)-4-methy.l-thiazol-?.—ylam'ine (Example 148)

{(0.537 g, 1.60 mmol) and chloroacetyl chloride (5 mi) are heated together for 2 hours, The
reaction mixture is allowed to cool to room temperature and the solid filtered and washed with
saturated sodium bicarbonate solution (3 x 100 ml} and water (2 x 50 ml) to yield the titled

compound,

Example 158; N-{5-(4-Methanesulfonyl-3-triflnoromethyl-phenyl}-4-methyl-thiazol-2-yi]-2-
methoxy-acetamide

158a) 5 -_'(4~Methanésu1£onyl'—_3~ftfiﬂuorome-thyl—ph_eny.l)-4-_methy!-t_;hiazol-2-ylamine:
The title compound is prepared by an analogous procedure to N-[5-(3-fluoro-4-methane-
su!fonyl?phenyl)~4-methyl-t}1iaz'ol¥2-yl]Q'acetamide {Examiple 64) by replacing 3,4-difluorobenz-



Exarrpl e 163:

: [5- (4-Chl oro- 3- et hanesul f onyl - phenyl) - 4- et hyl - t hi azol - 2-yl I - 2§£ ;
m)rphol I NeadeaydrsRWidadian-il ) -urea The title conpound is prepared by t AQ@JP@
procedure as 1-[5-(3-fluoro-4-nethanesul fonyl -
phenyl) - 4-met hyl -t hi azol - 2-yl ] - 3-(2- hydroxy et hyI) urea (Exanpl e 88)
repl aci ng 5-(3-fluoro-4- nethanesul f onyl?phenyl ) - 4- net hyl -t hi azol - 2-yl am ne
(Exanmpl e 72) with S-(4-chloro-3-

net hanesu) 4. d

Fepl aci nol AT s Bl ok PR RGBT e RSB
Exanpl e ZIIBﬂmrea with thiourea (part 64d).

4-{3-15- (:3- Fl uoro- 4- et hanesul fonyl phenyl ) - 4- et hyl -t hi azol - 2-yl | -urei dol -
butyric acid ethyl ester

5- ( 3- FI uakS8by Nrfs- mamwnkmh[phylphﬁifyio):exﬁetll’rﬁlt-llshelny]t)hnﬁahyl-tﬂrayblalnyl}e hEkegpl e

72), (0.1 g, 0,31 rmmol) DIPEA (0.039 ni, 0.34 mol)

et hyl - 4-i% (,ydq’?atobutyrate (0.046 m, O. 31 nmol ) |n DCI\/I(2 m ) are heated
t oget her R{4- Memaue@uﬁuﬂﬂra-gmuor&hahﬂqafehﬂpn xﬂ&tlﬁrltthﬁzblsl sﬂhinmee(dssu)t(b 1[CHI3 (20

m d h th 1M hyd d b
(123 ?ﬁn) ‘ow PR 2 \%e‘éfow E;?}é ' C@ai%'r%s:&%ﬁ?@gﬁ%)p at\ﬂegtfxwalfevaeﬂé Q- 84%/% QriIGt he
tE;( ; Ime)fiec%ﬁaeyeﬂd BEPEA (@1 fn] VB EftnolS R DRI (7. PmDUShE 088 o A auft w4484 H 53 75

3- 13- [ 5- (f8t fHaxsras raomdempgiaks- fwaﬁm@mm%ﬁéteﬁgd theonghdgpic aluymina.yThe do)
pr opi oni

or ocedur ééogrghtgf fetnts_l%()et_i (%g {z&bﬁgﬁlg tlzé ;?ijgﬁu i ﬁh?&rﬁmgﬁghwn Gifi€a SRR
phenyl ) - 4wﬂe¢thyhaccthtedmhne2(3y1)]tosrveuthmtlesimyrmwnécu d ethyl ester (Exanple
164EL by replacing ethyl-4-isocyanatobutyrate with 3-isocyanato-propionic
acid ethyl ester. Exarrpl e 166:
3- 13- [ 5- (Hkaivk y 4

PLUGLYE DM

ur ei do) Oni Gy ac sLer ound Y he
sane pr ocr:%:a%ph‘éorg i hfn lﬁ%gyl e@d});{iﬂ eﬁ%’f‘ﬁé‘ﬁ@@%émlqe (Exa'gp le fﬁ lgsgt
phenyl ) - 4nmel) Enyshs;telndatﬁi propioinic-anhedride) (1 D15t ml) iaad aeateld &i Ty/1C katldiourEXaepl e
164) by repl.acin

¥ ubr o 4 HAAHAARSHT 5 59Ples AT ComRsEitRy and AhesYens reptars Hevacksta Tt 01

W t h 5- ( 4riturated with ether to yield the titled compound.

nmet hanesul fonyl -3-tri fl uoronet hyl - phenyl ) - 4-net hyl -t hi azol - 2-yl am ne (158a)
and replacing ethyl-4-isocyanatobutyrate with 3-isocyanato-propionic acid
et hyl  estmsmplexauP Ne(516 Aimidazol-1-yi-4-methanesulfonyl-pheny!)-4-methyl-thiazol-2-yl]-

4-13-15- (4- Met hanesul tonyl -3-trifluoronethyl - phenyl') -4-net hyl -t hiazol -2-yl | -
ur ei dol - m&%&é%i d ethyl ester The title conpound is prepared by the sane

pr ocedur ] i o
phenyl ) - 4 R F"%P pnd &gkl %plf’ﬁ? gﬁmaﬁﬁﬁtﬂﬁ‘%@wgfl\f[t%l)n:gasztderl T eaml e

164) by rx@qgh@@;uﬂ@nﬂ, plgnyl)-4- met yl-thiazol-2-yl]-acetamide (Example 8 yreplacmg N—[S 3-

f : uor.e- 4- fﬁ%w@mﬁanean%nyppﬁ&wp4 - fedft ol Ry B2l dide iR Bl S piawRh X [2)
rret hanes \§B-Fbroyd-43nd¢tharidsuléonyirphényl)-bmetiyl-thiagoh@tytlyropienamice { PS3)! ani ne (158a).

161a) 1-{4-Fluoro-3-methoxy-phenyl)-propan-2-one:

The title compound is prepared via an analogous procedure to 1-((3-fluoro-4-methanesulfonyl-
phenyl)-propan-2-one (64c) -(stepé 64b-64c) by replacing 3-fluoro-4-methanesuifonyl-benz-
aldehyde in step 64b with 4-fluoro-3-methoxy-benzaldehyde.

161b) 1-bromo-1-(4-fluoro-3-methoxy-phenyl)-propan-2-one:
A stirred solution of 1-(4-fluoro-3-methoxy-phenyl)-propan-2-one (161a) (0.5 g, 2.74 mmol) in
dry THF (5 ml) is treated dropwise with a solution of 2-car_box'yethyl-t’r.iphenylphos_phonium



Exanpl e 168:
3-13-FS—(3-Inidazol-1-y|-4-nethanesu|fony|-phenyl)-4-nethy|-thiazol-f-%éh
ur ei dol - pr:0pBRdeE8s d ethyl ester The title compound is prepared by"§ 2006
sanme procedure as 4-{3-[5-(3-fluoro-4-nethanesul fonyl -

phenyl ) -4-nmet hyl -t hi azol - 2-yl ] -urei do)-butyric acid ethyl ester (Exanple
164) by repl aci ng 5-(3- 73 A

fl uoro-4- nethanesulfonyl phenyl) - 4- et hyl -t hi azol - 2-yl am ne (Exanple 72)
with 5- ( | & I yl am ne
(Exarp] SThRpAGER 68 £ SEIRANACONH, TRE e ANEREieds TRON Bl BeRoat

3- i socy areatperature rﬁmohiS (hoem aahdehhyfllt@ed eThe ﬁﬁxla ngxtoelcdxﬁﬁrted in vacuo to yield the

4-( 3- 18-% (f&hg%ggh 1-yl - 4- net hanesul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-yl | -
ur ei dol ?yrr acrd ethyl ester The title conmpound is prepared by t he sane
procedure as 4-{3-[5-(3- quoro 4- et hanesul f onyl -

heny L) - fafir e BREeh Aoy R DB SoPE - aEhlacest o (Bxanpl e

fl uoro- 41mlhanqstﬂﬁo@dslslm&hwbﬁenﬂ)@b;bwz-bm- azaby @rvy.zl 8. Temafotaaissolved)

th 5-(3 4- et | fony! -phenyl ) thyl -t hi azol - 2-yl
\(MExarrpI fam A éﬁ ﬁ&ﬂé%ﬂ%ﬁﬂ&@@éﬂu@ %02 A&Jép%?%o 763@9%%‘3 m#@ég y'amne
3-13-[5- ﬁlﬁas}@h@rter&mbh@ee&mgh@méh 2ABRAY bd edbi Wk R%bork mecgreiruc% cwsdaﬂrgécﬁl do} _

propionic acid et ester The tjtle conpound is prepareo samne

pr ocedur &l té@l%a{f@rﬂisshe gitle rerppennd ape Whitesalidf ony | -

phenyl) - 4-nmet hyl -t hi azol - 2-yl | -urei do}-butyric acid ethyl ester (Exanple
164) by replacrno 5-(3- '

f | uor.o- AExample 462 3-Flydg petidime pexitid acid iS4 ¥iat:le Fonyirphe
with S (4 g& I8 aﬂ§2~ Bﬂﬂ@sulfonyl phenyl) 4- nethyl-thrazol 2- ylanlne
( Exanpl e _g%}J%H@—repgggrng‘ et hyl -4- isocyanatobutyrate with

3-i socyanat o- propronrc acid et hyl ester Exanpl e 171:

o o - it R IR S AR R dinet TRt 1 - TRt azol-2-yiT-

N- [ 5- ( 3, A-sBiredbelnwordefdl BEizhydl@lﬂzér&Mydl-(bb@gﬁM)mﬁwhﬁh DNF (20 ek 02€ ¥ | - acet am

5. (3 et F S BoE T S au S Ra Ry A ROk RS oo e
( Exanpl eTH) rebdtionGRixa k0 lRRFE Rd ¥ avintup todbaiatt&yrb@muﬂeandl&&mi overmght The _
4- (2- Am no- 4- et hyl -t hi azol - a%%ab 2, 6-dich di net hyl gzenesuh{onam

N-
de:  The™i¥twicds pHpbme vater b ¥hmbeadsytact ?&ﬁ-@@ﬁﬁéé&dﬂ@% The combine

4- (2- am Higadic BREA ark W3R with Water (2;;610%51')1Irﬂﬁermﬁ&meat&re@qugs@ﬁ anpl e
26) by replacing N-[S-(3,5-dichloro-4-sul

phenyi ) - ﬁhWW$BFﬁP9‘?éI‘“24%OIWQ&é4 ahra'éect@uammé 6) with
N-[5-(3,S-dichloro-4

di et hyl sul f anoyl - phenyl ) - 4- et hyl -t hi azol - 2-yl | -acetam de (171a). 171c)
3-{3-[5-1&@b5- ﬁtm%dwnﬁalﬁwl@m}-faaﬁm&phenyl) 4- et hyl -t hi azol -2-yl]-ure

Ok R84 AL A BB B R GOMRIEd SifPRES (R0 1e same

8.4 mmol) in DCE (60 ml) at room temperature is treated Wlth 1-chloroethylchloroformate

(1.2 ml, 10.9 mmol} and the reaction mixture is heated to 80°C. After 2 hours, the solvent is
removed i1 vacuo and the residue is dissolved in methahol (60 ml) and heated to reflux. After
1 h the reaction mixture is poured into water {250 ml), acidified with hydrochloric acid (1M
solution) and washed with EtOAc (3 x 75 ml). The aqueous solution is basified with saturated
sodium bicarbonate solution and extracted with EtOAc (3 x 75 ml). The combined organic
layers are washed with water (2 x 50 ml), brine (50 ml), dried over MgSQ4. The solvent is

removed in vacuo to yield the titled compound.

162¢) 3-(tert-Butyl-diphenyl-silanyloxy)-azetidine-1-carboxylic acid {5-(4-chloro-3-
methanesulfonyl-phenyl)-4-methyl-thiazole-2-ylJamide:



phenyl)-4-met hyl -t hi azol -2-yl]-ureido)-butyric acid ethyl ester (Exanple
164) by replacing S-(3

f1 uor o- 4cpei bagesubiseny! - phenyl) - 4- et hyI -thiazol -2-yl am ne (Exarrpl el 5é}15 2006
wi th 4-(2-am no-

4-met hyl -t hi azol - 5-yl') -2, 6-di chl oro- N, N-di met hyl - benzenesul f onam de (171b)
and replacing ethyl-4-i socyanat obutyrat"'é wi th 3-isocyanato-propionic acid
et hyl ester. Exanple 172:

5 e DS PRY b TR B G Y |

added t o[mested b)et:he$9ina tprasadue a5e(i:8n§1b B8a @eptlacmg 5 (3-fluoro-4-methanesulfonyl-

2. 69 mobJ S TR Heh e e s R S ACR Felol s & ol oued

to cool hﬁt}raﬁénﬁlfbﬁﬂgﬁkﬁﬂpnen&hﬂ-tﬁildﬁ)lmﬁﬁmuﬁaigaxﬂpﬁ%4]8(912-@%631 Ffol)and t he

sol vent Ved I C The r washed t ed_ sodi

o1 car bon N SOt BR f3ie BEYFheaasiadelon pesciss (HidP) (0.3 F Gemel and

extract etcheWedcdfiof initur@ieeaded td 220°C. S8fted 30 @Nhtdsthe LA ‘iﬂ:oﬁﬁlﬂééﬂ Thextracts

dried (MgS04).  Renpval L[the sol vent foll owed b recrystal l'isation from
14

ethyl acBiosie irrusitiad by shramategrapkooem silisrelumeish gthy b acetate-hexane (1:2) to give

3 {3-[5-4- tgegeg}%b%fanoyl phenyl ) - 4- et hyl -t hi azol 2-yl | -ureido]-propioni
acid To a stirred sol ution of

3 (3-[5-(4-di net hyl sul fanoyl - phenyl ) - 4=net hyl -t hi azol - 2-yl ] - ur ei do) -

pr opi oni AL B e a4 dr opw se

sodi um y%ﬁogllﬁhp%éﬁ\ﬁ%é&%? (l%ver Zé}&&j & Z@Blggﬁa?lf?{)@l@on#@ ure?lqs heat ed

at refl umedlyétlna@hﬂ yz!a]mimdehen al | ovved to cool to roomtenperature. The

ture i,S 1se r I’l dth sul ting
L A o i e RS (R
yield t hehlbnot3aﬂt}mmamﬁonﬂ—plﬁnﬁméhﬁethy?l&hxazole-z ylJamide (162c) (0.15 g, 0.23 mmol) in

1oL T R DR B S S RS o AR T TR e~
To chl or pg8luflpa. I,ZG @bl ﬁ&ér m midKes tife) ref@dn6hsaonmplddé) Purifisatati8CorepRpides €

4-chl oro 0 5.93 mml ). The tenperature is kept bel ow 00
C thr ougﬂgw¥ﬁﬁ8§‘a§&£§‘?¥‘§ Comlﬂ? ndr eaction mixture is then left to warmup to

room tenperature overnight. The reaction mxture is poured carefully onto
ice (1500 m). Once_ the ice is rrelte the aqueous |l ayer |s extracted wth
di chl or o3 L_P_g'»n o] EA VS hI nathanes) X pRERY H ethy] 378 H - {45

MySH4, Hokéfﬁ,qlgd‘_?g%rﬂgpg _tlﬁ@al ed to afford t he t|tled corrpound as an

of f-white soll

1- [ 4- Chl Shetite ¢companndyis pispared &7 |tlnresamesmp¢ednyq a&lplfeﬁyﬁlqorpﬁotpgthmzeselﬁml-

2- Chl or oz 0 ____ela,:.alﬁ,gp | g N rrm)l)
is di sso? gﬁ T I)ﬁ g@?ﬁbrggﬁ%e? th'st #: Qﬁgﬂﬁylgﬁﬁgge} % @' ﬂu70:§4 ,
sol ut i onmeﬂxaaq;n)fon)sl -phelad B4t hyd weadzol - 2-ylamme (Example 72) with 5- (4 chloro-3-

C methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 83) and by replacing 2-

aminoethanol (part 88b) with 6-morpholinopyridin-3-amine.

Example 164: 4-{3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-ureido}-

butyric acid ethyl ester

5-{3-Fluoro-4-methanesulfonyl-phenyl}-4-methyl-thiazol-2-ylamine (Example 72), (0.1g, 0.31
mmol) DIPEA (0.039 ml, 0.34 mmol), ethyl-4-isocyanatobutyrate (0.046 ml, 0.31 mmol) in
DCM (2 ml) are heated together at reflux overnight. The reaction mixture is diluted with DCM
(20 ﬁlli) and washed with 1M hydrochloric acid (15 ml), water {2 x 15 ml), brine (15 ml), dried
over MgSQs, filtered and concentrated in vacuo to yield the titled compound as an off white
solid.



by 1-methyl piperazine (0.75 g,7.5 nmol). After 30 mn the reaction m'xture
is poured onto water (250 m) and extracted with ethyl acetate (3 X
Thec %941% %anl c extracts are washed with water (2 x 100 rﬂ‘jAUﬁ 2006
foIIovved rine ?i O m) and dried (MyS04). After filtration the solvent -
is renoved and the product is purified by chromatography on silica, eluting
wth et hyI acetate / hexane (1:2) to afford the titled conpound. 174c) _
1- Brono- 1-[ 4- chl or o- 3- (4 met hyl - pi perazi ne-1-sul fonyl) - phenyl]-propan- 2- one:
d sol uti r} f

seliugeidol: (174p)

(0.5 g, ’ﬂ_gggam d ﬂ edtey THE(5 n1) IS treated dropwi se with a sol ution of
1.44 n THF.

2- carboxyet, hyI triph phos um per braom de (
The react oWt sAmpaynd i§ %reaalqeg@égl'wc %nmwceépreaﬁ&n{%lénﬁagﬂa?rer‘bm"@\gn@fu omdur s
and theny ﬁdn%ﬂﬂtlﬁ&hylﬂﬁ?azﬁl L3 5 AhReillS)-bit PREAR bl Bt TENARMO 169) By RpHcihge titled

conpound.

5- [ 4- Chl ﬁhﬂ%memneqohwrw paétha isperapateurppiayic pcidreehiliejten - met hyl - t hi azol - 2-yl
amne: The title compound is prepared as an HBr salt by the sane procedure
as N-[5-(4-fl uoro 3- rret hoxy phenyl) 4 rret hyI-th| azol - 2 yI] acetan de (161c)
by repl aBxampld 166:G4{3-]5- anesolfG i aegl-PeiR) with

1- br ono- | K I%q (ﬁ4th e¥| pl pera2| ne- I- suI fdnyl ) henyl] propan 2-one
(171c) a%%%—yq—f—%l—m%rggﬁthh t hi ourea. 174e)

1-{5-[ 4- "ﬂnd miaxo&a;(oﬁndﬁ ﬂityj)arpd pe klazdane- ;ire&dhzfecmW{B-[[Sktérildo}e4—mh£fr;ekulfdmlyhzoI -
-yl)-3- t t

57 14 o gt iR ot S naS Poba s At beshrhests Giaperela L6 myeelasine -

t2 ylLam tnﬂu(ﬁ)ﬁdﬂ’ﬁi@ﬂhﬁﬂdsdlfor(ylﬁ?ﬁ)yé))l(-gnibtlgrgﬂg%ﬁﬁﬂﬁmhﬂle I(Bxda\{ﬂe (1) with sqn- room t
enfperature is Wi soc anat e
(0.025 pApet n%ﬁsm ﬁ'“‘%ﬁ%m‘rf‘-‘él%’t WHW&?Y@#%ZO%@@( agmedl ﬁagS@l EﬁPaflqggur and

then al | guad EQcy%ﬁ&bbﬁ@rJt@&ﬂhtﬁ@@&Eﬁ’étHf opmxl?%uﬁleggq eQB. by preparative LC- M
affords the titl'ed conpound. Exanpl e

N- [ 5- ( 3- Cyano- 4- net hanesul f onyl - phenyl) 4 met hyl -t hi azol - 2-yl | - acet am de

The titl ' -2-y1]-
N[5 (3 B R DR AR s IV ST

( Exanpl euitp}-bepyrigacidgtty] dsterdi f | uor obenzal dehyde in this procedure wth

3 (3 16 T W S PO of o R BEoqs e an 2453 pre s e ooy omi o
acid et hpﬂeng]lsw?netﬂlﬂ&fhba;dl Zﬂ}ﬁﬁl@}d&ﬁywcmquah(ﬁmh}gbhmIﬁg-rmlmqmg\schl Og{:i?,-gge '
A 1QON 0

Cor i i8R Rp R Rb ey B S R SR astie TERETR A RS 4F oy oo (300
m) at 1 goiih@IBeABUFfub®meydphag M- hi&tlﬁ}rb&ﬁzhuﬂ-aqﬂlarﬁfnefemﬂaMm sul phite (18.9

g, 150 mmol ) and sodi um hydrogen carbonate (12.6 g, 150 mml) in water (200 -
m ). The reaction mxture is heated to 75C for 10 m nutes

Example 168: 3-{3-]5-{3-Imidazol-1-yl-4-methanesulfonyl-phenvl)-4-methyl-thiazol-2-v1]-

C ureido}-propionic acid ethyl ester
The title compound is prepared by the same procedure as 4-{3-[5-(3-fluoro-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl]-ureido}-butyric acid ethyl ester (Example 164} by replacing 5-(3-
fluoro-4-methanesulfonyl-phenyl}-4-methyl-thiazol-2-ylamine (Example 72) with 5-(3-
imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 148) and

replacing ethyl-4-isocyanatobutyrate with 3-isocyanato-propionic acid ethyl ester.

ureido}-butyric acid ethyl ester

The title compound is prepared by the same procedure as 4-{3-[5-(3-fluoro-4-methanesulfonyl-

phenyl)-4-methyl-thiazol-2-yl]-ureido}-butyric acid ethyl ester (Example 164) by replacing 5-(3-
fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72) with 5-(3-
imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 148).



and then allowed to cool to roomtenperature. The solvent is renoved in
vacuo and the residue dissolved in DM (200 mM). The solution is stirred at
room t enperakyyga @kt r eat ed 25AUG2006 Case 4- 3234SA/ HO 53 79 wi t & 5-AUG 2006
i odonmet hane (21.2 g, 150 nmmol ). After stirring for 20 m nutes, the reaction
mxture is diluted with water (1000 m) and extracted with ethyl acetate (3
X 250 m). The conbined organic |ayers7are washed with water (2 x 200 nl),
brine (100 m ), dried over NgSCﬂ and concentrated in vacuo to yield the
titled cg -ougq_ol --_5__E r Me q sulnnon I;-h nyl ) -p gpans 2- gne: . A

OLO- 1: -etityL-Lh) l- -yl]- lﬂ

sol ution™6 of B e g,

22.28 nngggymﬁcaﬂﬂkﬂgﬂaka(ZSO n1) IS stlrred under hydrogen in the presence
of 10% Pd,on. car bon for,,2  hours rea xtur d and
concent r gq’@&‘ lFﬁo’\T/‘BB\H‘%?‘F g‘%ﬂaéqdobyafh%ﬁm%woﬁ? urg ps ﬁ%% ﬁ B‘Fré’a 176c)

1- Br onD- bhésddpeideaiyeshibanony] nefdepBhiyrie ke 28D steAEKhinpleel@4 .
1-(3- net%eeggulphonyl henyl roganwg gne:é 76%mﬂ Ee ¥B&Hﬁ%ﬂﬂ1 B

di oxane (ngrar-meshanseulioayk phsavlid-rasthi-thiaaol éla{renel xagpl eg”%mboﬁ 4- etd@r@d | n
two port '3%&haneml?or{yﬁgﬁédyﬁfh-in%tféf HidR0230hiak (BUeGI Qsd%awgqﬁge&l
tenperature. The solv I's renbved 1n’vacuo to yi an orange o of the
titled cdwppramatpbutyzatd)with 3-isocyanato-propionic acid ethyl ester.

5- ( 3- Met hanesul phonyl - phenyl ) - 4- net hyl -t hi azol - 2-y|l am ne hydr obrom de: A
stirred sol ution of 1- brono-1I - ( 3- nethanesulphonyl phenyl) propanone (176c¢)
(0. 32 g, Exafj 5 -Ehdhdakovy j & d ; by ISR i3 il

one portion, The react:o le'x}ure is allowed to stir at roon1tenperature
over tmo33%944L$H8*ﬁr6gvgpr*%c ipitates out and is filtered to yield the
tlttle conpound as whi | e SO|Id 176e) 3 {3 [5-(3-Methanesul fonY

st f@? ngl)g %ﬂnﬁéd} g SIOE cﬁf oro- 4-d1m%1]hyf§|ul?zlmqull-pheny P«Q -me ml—chlg'gcltl% yq]t— hf.}étannﬁst er: A
S- (3- net m@eaek&hgawﬂ&le@e@yfe)i tﬁ-a@ﬁnmé%oﬁﬁ‘i 102&dur 2ty NFHI(B,S-didhskoos

WS-
176d 0,172 t t ed th H b 0. 45
( , 2) 3§5Phﬁ%ﬁﬂ1))‘9 fl}ﬁfh@@bé%& Yé}rmqaﬂsdq Exepy aﬁ@psrréﬁgege@%“m@emog@ g? oaesszex (

nnDI) TREn&RASHiRN mxture is stirred and heated to 60C for 10 hours and
then the solvent I n renmoved in vacuo. The product is purified by
chronatography on silica to give the titled conmpound Exanples 177:

[5-(3-Fly 9%65 g%hfi&%ﬂ&ﬁgﬁﬂaz&bﬁw 1)6-GichBEN, M dHnBdI-berzdidkbal Brthide! )

| m dazol e car
{5-(3-fl Jbe mldcmp«tmardes ptedporeyd|byphessyphOprécadmrdias 4-{ himpot4-dethyl-thizwl-dgl)2 5 AUG
2006 Ca§e6 éicl;ﬁoro §enzene51§§onam1de {Example 26) by replacing N-[5-(3,5-dichloro-4-sulfamoyl-

phenyl)-4-methyl-thiazol-2-yl]- acetamide (Example 6) with N-[5-(3,5-dichloro-4-

.-p

dimethylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (171a).

Q 171¢) 3-{3-[5-(3,5-Dichloro-4-dimethylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-
) propionic acid ethyl ester:
The title compound is prepared by the same procedure as 4-{3-[5-(3-Fluoro-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl]-ureido}-butyric acid ethyl ester {Example 164) by replacing 5-(3-
ﬂuoro-.4-methanesulfonyl—phenyl)-4—methyi—thiazol—l—yiamine {Example 72} with 4-(2-amino-
: 4-mcthyl—thiazol-57yl)—2,6-dichloiro—N,N—dimethyl-‘benzenesu:lfonamide (171b) and replacing

ethyl-4-isocyanatobutyrate with 3-isocyanato-propionic acid ethyl ester.

butyric acid methyl ester
Methyl-4-{chloroformyl) butyrate {4.0 mmol) is added to a st1rred solution of 5-{3-fluoro-4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72) {0.77 g, 2.69 mmol) and

heated to 60°C for 1.5 hours. The reaction mixture is allowed to cool to room temperature



80 The title conpound is prepared by the sanme procedure as

i m dazol e-1-carboxylic acid [5-(3-

i m dazol - | -yl - 4- net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] -am de AUG 200
( Exanpl eCJsc.S@@)sﬁ’MHors?p' aci ng

5-(3-imdazol - 1-yl - 4- met hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl am ne
(Exanple 148) wt h

5- (3-fl uoro- 4- et hanesul f onyl - phenyl ) - 47het hyl - t hi azol - 2-yl am ne (Exanpl e
72) 177b) ,

,E :5 t I( 2 Egﬁgc(‘) ﬁlﬁ &oﬂfgnt rt:‘xncr?el’clll B VR %uot E@-lenr\émbue is Bvaéh Laaf:tzlr%tedz so\éurﬁ lecgr bnz-xl;re]e
asl - [ S- ( Selfficrof20x élﬁn’ﬂ&):dmlnmeﬂ flonyd ml) . The product is extracted with ethyl acetate (2 x

phenyl ) - 45 et h thla |-2- 1]-3-(2- ea ( Ex 8

repl aci néomi aﬁ WS&?’H f%&%‘texgéﬁtf Ia%/‘ éﬁﬁ&&éxiﬂ%ﬂ"gabﬁ% é‘i %Pi‘%’h? “’?‘Eﬂ%pl es
178: recrystallisation from ethyl acetate affords the titled compound. .
1-12-(5- Et hyl -oxazol -2-yl)-ethyl]-3-[5-(3-fl uoro-4-net hanesul fonyl - phenyl ) -4

- methyl -t hi azol 2-yll-urea The title conpound is prepared by the sane

phenyl) - 4- e ' y np y placi ng ammonia (part
177b) w a¢idt he hydrochl oride salt of 2-(5-Ethyl-oxazol-2-yl)-ethylam ne
(det ai | sQf _ﬂu _ i ne with
DVE. and 38 a J-QIE;%H@ Irﬁllééﬁ’ﬁf ﬂsﬁfsﬁe &a;gaea ygéuifQ}A’éyltb‘?Jeﬂ;‘/l’) 4R 1EGR1BG 291 A
2-(5-Et hyﬂopmmczamd chyll e);teeﬂimha:rhq 28)in n8tlspoll {5 ml) is added dropwise sodium

2 2 SN S AP G e A S SR ey Tt

hyr doxy bﬂmﬂ atlowad fd (E)o( m xéﬁngzm@&a&uanﬁh& mitiifedt hwtmhsetbw(tﬁ hsdmchloﬁa adid rrrml )

|n DCM ( stirred at. 0C 30, m nutes., 1- Am no-2-bytanol. (4.2 nl,
ol D fad e g prhupR i s reragh St et R i four

The r eacidcad t@yxldihe titled eichpded. Wi th water (150 nl) and extracted with

di chl oronet hane (2 x 150 nl) The organic layers are combined, dried over

MyS04, filtered and concentrated in vacuo to yield a crude Wmte solid. The

pr oduct E}"Eam J 5 . : - et hyl

acetate . to glvet et|t ed .

[ 2- (2- OxBliBbfty Loz Hbanoyl ) - et hyl ] -carbam ¢ acid benzyl ester: To a stirred

solution of oxalyl chloride (2 Min DCM (13.35 mM, 26.5 mol) in dry DCM at

- 78C is added dropwi se DVSO (2.5 m, 35.4 mmol). Aft er stirring for 15

m nut es, 174s¢ 2-Chkat-ddd- ompmouvlebﬁszenc@ézhed}’lwhtdm : sol uti on of

|22 gt ol R s s s RSBl SRShRGEE 0 1)

1 hour ancttariet{ 210 gs 6193 mmgl).dfhe-td@@erfaorre Blkept balde ° G tlheou@act the additixt.UFe i s

allowed 2 5. AUb. 2006 Ca 4-32348A/ HO 53 m oom er ature

e T e ion e it B oA TR L5k onm e BReaRe e e P RteSist

sat ur at el ppabduatdinlbasnie Ra ESahl)t Once the @@ iginglredyeieeiquedidQayer )s exndctbd i ne
C . with dichloromethane (3 x 250 ml). The combined organic layers are dried over MgSOs,

filtered and concentrated to afford the titled compound as an off-white solid.

174b) 1-[4-Chloro-3-(4-methyl-piperazine-1-sulfonyl)-phenyl}-propan-2-one:
2-Chloro-5-(2-oxopropyl)-benzenesulphonyl chloride {174a} (2.0 g, 7.5 mmol) is dissolved in
dioxan (50 mlj with stirring. Sodium carbonate (7.5 ml, 2M solution, 2 eq.) is added followed
by 1-methyl piperazine (0.75 g,7.5 mmol). After 30 min the reaction mixture is poured onto "
water {250 ml) and extracted with ethyl acetate (3 x 100 ml). The combined organic extracts
are washed with water (2 x 100 ml) followed by brine (100 ml) and dried (MgSO4). After
filtration the solvent is remeved and the product is purified by chromatography on silica, -

eluting with ethyl acetate / hexane (1:2) to afford the titled compound.

"1‘74c) 1_-Br~omo-1—[4—ch10r0-3-{4—methYI—pipera-zine-1-sulfon}?l,)-phenyl]_—pro'pan-Z—one:



(200 mM). The organic portion is dried over MgSH, filtered and concentrated
in vacuo to yield the titled conpound as a white solid. Step 3) 5 7006
[ 2- (5- Et Byt 39953801023y ) -ethyl ] -carbam c acid benzyl ester: To a sti%ﬁfg‘g :
suspensi on of pol ymer supported triphenyl phosphene (19.6 g, 58.9 mmol) in
DCM (250 m) is added iodine (14.95 g, 58.9 mml). After stirring at room
tenperature for 10 mnutes, the mxturédis treated with triethylamne (16.4
m, 117.5 mol) followed by a solution of '

2- (2- e b3 6. 88
o 3. 5 Aol SEREREIP LA R LR Resfiety RV SR e pel S g anc
then fil {1Hb(ONHgoLYN el pini dre THIRESNAY it enediiropiviss WEM ¢didomdH2-and t he

sol vent Leld the t ound, own solid.
Step 4) SHRPRRFRBSES e By n geriipmided $ g, SATBIED i L 7 SeRTEBI Ut i on
of [ 2- ( Snekiawd is alewed roktiy by rde»hmélﬂpesaaqﬁﬂazfm T.5ausk dnE GlestRr ThehieRe &) -
(0.41g, 1.49 , 2M HCJ] g@ ‘:‘f?jgl in ethanol (40 m) is stirred under
hydrogenc‘i"}?e‘i‘tFPém;gF’e‘éaéH‘&EpYiFdf bitlescaRPRadhon (0.041 g) for 5 hours. The
reaction m'xture |s flltered and concentrated in vacuo to yield the titled

conmpound. Exanp
1-12- (4- EV4I S Mcé?b&me (ﬁrryctbxltwpqm@nq tsplforyl)epheny 4 meathidribiseslf oylgmingheny| ) - 4

;rzﬁzzziehggﬂwjraﬁw@d'w 58T VRO s B e

(3-fluorme edrﬂr-lthl yﬁl}awtmﬂhwé—lt)rbyazpﬂaelﬁg JHhromoea(4¢ faacid- e

178) by e i hyl d hloride (step 4)
W th themh &E‘?"‘Jr% er sa?t})¥l 1(?32(1%? ﬂlz{ﬁc%n I(J{% }fﬁlpéﬁ?faﬁgl 1g’hi S is
pr epar edsﬁgontyh@hmippqopmédmeélm) 2nd H—ﬂbﬂ‘ﬂthmﬂmmth ﬂnm;té@ et hyl am ne
hydrochl oride (step 4) by replacing 1-am no-2-butanol (step 1) W th

2-am no-1- butanol. Exanpl e 180:

1-[ S (3- erpmmnemaﬁswkﬂeaﬁwpm@mnm -sidforpl-phbmllid-aeeyl-Brivdo] -2 34 2- (5- met h
yl - oxazo ﬁ )-ethyl]-urea The title conpound is prepared by the sanme
procedur 8% ffa[z (5-et hyl -oxazol -2-yl)-ethyl]-3-[5-

(3-f1 uor a-cfirRBEHRAGS Hf X Pﬁﬁhto%l%f(ﬂrﬁetﬂylflﬁ%éﬁdmé-i‘%ﬁ?&iyi)%h)é%}l}ﬂfn%h}(l@ﬁﬁmﬂ e

178) by re | aci ng. 2- - | - oxazol - -et hyl am ne ochloride (step 4)

with they IB%hY‘BPb@@@%“tﬂ@f(oé-&:@ ZG@mv})Im&ME&I nﬁlgﬂr))@mr’@mmww isThis is

. Shsasar R LAREIAPEAROBY BOAE iRl s ek M AE R0 0 Sidinel) The 20°

1- ami no- Eapigramitaeds ﬁqateﬂ)m\ﬂﬂﬂ?ﬂ iora]nhmazd themogblamwed to Ex:émat@nl&mperature :

1 [5-(3-§ + aﬁPﬁ'bg?hJ;?ja?%h&%%'aff%?&’}}ﬁ: Yinds IR Ghat hi azol - 2-yl ] -3-[2- (4-meth
0 yl') - -urea _

- OXaz

Example 175: N-[5-(3-Cyano-4-methanesulfonyl-phenyl}-4-methyl-thiazol-2-yl]-acetamide

The titled compound was prepared by an identical procedure to N-{5-(3-fluoro-4-
(, methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide (Example 64) replacing 3,4-

difluorobenzaldehyde in this procedure with 2-fluoro-5-formylbenzonitrile.

Examples 176: 3-{3-[5 -(3-Methanesulfonvl—phenvl)—4—methvl—thiaz-ol-2-vl1-ureidol-nroni.onic

acid ethyl ester

176a) 1-{4-Chloro-3-methanesulphonyl-phenyl)-propan-2-one:

A stirred solution of 2-Chloro-5-(2-oxo-propyl)-benzenesulphonyl chloride {prepared as
described in Examplé 174a) {20.0 g, 74.9 mmol) in dioxane (300 ml} at room temperature is
treated with a sélution of sodium sulphite (18.9 g, 150 mmol) and sodium hydrogen carbonate
{12.6 g, 150 mmdl) in water (200 ml). The reaction mixture is heated to 75°C for 10 minutes
and then allowed to cool tc'\.r-'oom_ temperature. The solvent is removed in vacuo and the

residue dissolved in DMF (200 ml). The solution is stirred at room temperature and treated



The title conmpound is prepared by the sanme procedure as

1-[2- (5-et hyl -oxazol -2-yl)-ethyl]-3- [5- AUG 7006
(3-fl uor@asgagg‘,lglgﬁ@%yl fonyl - phenyl ) - 4- et hyl -t hi azol -2-yl]-urea (Exa7h?)

178) by replacing 2- (S-ethyl-oxazol-2-yl)-ethylam ne hydrochl oride (step 4)
wi th the hydrochloride salt of 2-(4- nethyl-oxazol-2-yl)ethylamne. This is
prepared by the sane procedure as 2-(5-é&Phyl-oxazol-2- yl)-ethylam ne
hydrochl ori de (step 4) by replacing 1- am' no- 2- butanol (step 1) with

2-am no- 1- angl. %éSA 006 e 323?8%% 53 88 CLAIMS., 1. A
conpound 6tfh aie { aimoly "Nty stirnpgior 2 minjites, the re3ftiQiL mixthis if,
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Cl - Cg- halk&itlekithied BF vddo td yitk Bk kMEd @d%p&ﬂﬂ' ly substituted by hydroxy, or Rl
is Cl-Cg-al kyl am nocar bonyl optionally substituted by hal ogen, hydroxy,
am no, Cl-C8- al kylamno, di(C -Cg-al kyl)am no, carboxy,
Cl - Cg- al yc )RR, hal oal kyl , or by Cl -Cg-al kyl
optl onal F?ésugs(?l tut%ngmlgﬁddyﬁphmnﬁb arph |O?CI - Cg- al kyI car bonyl or
Cl - Cg- al Iﬁyﬂomomxfelr(lé@;h!plr0§rm¢réamt§fllphnmd+phmlhy09m-2m|(5 $#9 gub3 28 muneliin by

C3- Cg cy I d X r
G- G- o BuRRahzeORLE YL SRR B B OIS 108 P o Hiben G g
opt i onal hymsu bt idaatiedmisiyreGs filtered lakd xyncopdrated i M,cms tbgitldtanted dwhnil dff}tﬂdf oXY,

)

or R allg%‘l carbonyl or C -Cg-al kyl am nocar bonyl either of which
bei ng opflf q‘l‘éﬁ'? bstituted by phenyl optionally substituted by hydroxy or
CI -C8-al kyl, or Rl is Cl-Cg-al kyI carbonyl optionally substituted by a 5- or

nber nsat ur at e hetero g having one or nore ring hetero
atom; seﬁgé"y f]'%f%?ﬂt(ﬂé“e@'?%ﬁ fglﬂ‘?‘ﬁ “BPPELYGgen, nitrogen and sul phur,

that ring dpigiedGolRBbA 8NE 3 YneshHRsdul SHEIn Hp iy I %Y2-ofd (188b130KY! ¢, 2118 mmol
Cl - Cg- al koxy, or Rl is Cg-al k lIsam n%ca?tg‘)gngﬂg g?l oﬁal I)q subgstl tul%né]c(i) )by a
g0

5- or 6- Hefigsaned 1%%%%9& freated wgth brapingdVdA #opelradded Heper pPrEPBTTS
sel ect edht QI §diPis QP a P AR wd B Rn Pe6%Y68m r&hf»&gﬂﬁ& Bisolvent is removed

in vacuo to yield an orange oil of the titled compound.

176d} 5-(3-Methanesulphonyl-phenyl)-4-methyl-thiazol-2-ylamine hydrobromide:

A stirred solution of 1-bromo-1-{3-methanesulphonyl-phenyl)-propanone (176c¢) (0.32 g, 1.01
mmol) is treated with thicurea (0.067 g, 0.88 mmol) added in one portion. The reaction
mixture is allowed to stir at room temperature over two days. The product precipitates out

and is filtered to yield the tittle compound as while solid,

176e) 3-{3-[5-(3-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-propionic acid ethyl
ester:

A stirred suspension of 5-(3-methanesulphonyl-phenyl)-4-methyl-thiazol-2-ylamine
hydrobromide {176d) {0.172 g, 0.64 mmol) in DCM {15 ml) is treated with Hunigs base (0.45
ml, 2.36 mmol) followed by ethyl-3-isocyanatopropionate (0.092 g, 0.64 mmol). The reaction
mixture is stirred and heated to 60°C for 10 hours and then the solvent in removed i vacuo.

The product is purified by chromatography on silica to give the titled compound

Examples 177: [5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea

177a) Im_idaiole-l-carboxyi-ic acid [5-(3-fluoro-4-methanesulfonyl-phenyl0-4-methyl-thiazol-2-
yl]-amide; :



sul phur, that ri ng being optional Iy substituted by hydroxy, C-Cg-alkyl or

CI-C8 al koxy or is -(C=O-(NH e Het where a is 0 or 1 and Het dengoigg 1me
4-, b5- gﬁﬁgxs dsheterocyclic ring having one or nore ring hetero atomns
sel ect ed ?romt group consi sting of oxygen, nitrogen and sul phur, that

ring being optionally substituted by hydroxy, Cl-CB-alkyl, Cl-C8-al koxy or
by a 5- or 6- nenbered heterocyclic ring0dhaving one or nore ring hetero
atons sel ected fromthe group consisting of oxygen nitrogen and sul phur,
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Cl - Cg- al kyl am no, di (Cl-Cg-al kyl)am no or a 5- or 6-nenbered heterocyclic
ring having one or - nore ring hetero atons selected fromthe group

consi st EM{’M 2-(9iBth ethpIPBLLS-(B HRdord-# 38k th B Rbl Jm?pﬁlhe(ﬁﬂﬁd-y
subgti tuted oé_CI-Cg al kyl', and R10 i1s hydrogen or Cl-Cg-alky R9 and
RlOtoge!:I‘ﬁﬁ!l' 2 trogen atomto which they are attached forma 5- or

6- ”E”ber?ﬂeﬁﬁé&f H'1§ fe Ngd ?Qﬁe saﬁ{%’Bréééaﬁreod%ﬁ{s% flﬁ@f@ﬁn’:&lﬁiﬁ%&ulf&&pro at oms
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R12 and fllews bgiewheh}' wplating divang WnbgﬁviFandﬂvvmngmmhylam aandast.t ached form
a 5- or 6- nenbered heterocyclic ring that contains one or nore further
hetero atons sel ected fromthe group consisting of oxygen, nitrogen and

sul phur, 2-(§idiyl-biavel-Baiaghdamimepal | y substituted by Cl-Cg-al kyl; and R14 is
Cl-C3-al kyl optionally substituted by hydroxy or -NR 12R13. 2. A conpound
according to claim1 wherein RL is am nocarbonyl optionally substituted by
nitrile, Swep 1RR2ABHGUrGS-1irdydbambaRyhyQrbibamad 4qd behsl éstet ed by hal ogen,

hyd : b Cl
ydroxy %r?i;tu?é( gompnsu%g Z-Beta-Ala-OH (9.0 g, 40.3 mmol), EDCLHCI (10.0 g, 52.4 mmol),
hyrdoxybenzotriazole (5.45 g, 40.3 mmol), triethylamine (7.3 ml, 52.4 mmol} in DCM (150

C\. ml) is stirred at 0°C for 30 minutes. 1-Amino-2-butanol (4.2 ml, 44.3 mmol) is added in one

portion and stirring is continued for 1 hour. The reaction mixture is diluted with water (150
ml) and extracted with dichloromethane (2 x 150 ml) The organic layers are combined, dried
over MgSQOs, filtered and concentrated in vacuo to yield a crude white solid. The product is
purified by chromatography on silica eluting with ethanol-ethyl acetate (1:10) to give the titled

compound.

Step 2) [2-(2-Oxo-butylcarbamoyl)-ethyl]-carbamic acid benzyl ester:

To a stirred solution of oxalyl chloride (2 M in DCM) {13.35 ml, 26.5 mmol) in dry DCM at -
78°C is added .drprise DMSO (2.5 ml, 35.4 mmol). After stirring 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

added after 1 hour and after stirring at -78°C for 90 minutes, the reaction mixture is allowed



al koxycarbonyl, nitrile, phenyl, C-Cg-haloal kyl, or by Cl-Cg-alkyl
optionally substituted by hydroxy, or R is C-Cg-al kylam nocar bonzgl ;
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yield the titled compound.

Examples 179: 1-[2-{4-Ethyl-oxazol-2-yl)-ethyl]-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-

methyl-thiazol-2-yll-urea
The title compound is prepared by the same procedure as 1-[2-(5-ethyl-oxazol-2-yl)-ethyl]-3-[5-

C (3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-urea (Example 178) by replacing 2-
(5-ethyl-oxazol-2-yl)-ethylamine hydrochloride (step 4) with the hydrochloride salt of 2-(4-
ethyl-oxazol-2-yl)-ethylamine. This is prepared by the same procedure as 2-(5-ethyl-oxazol-2-
yl)-ethylamine hydrochloride (step 4) by replacing 1-amino-2-butanol {step 1) with 2-amino-1-

butanol.

Example 180: 1-[ 5-{3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-[2-(5-methyl-

-oxazol-Z-yI)—_cthvl]~urea

. The title compound is prepared by the same procedure as 1-[2-(5-ethyl-oxazol-2-yl)-ethyl]-3-[5-
(3-ﬂuoro-4—me_thanesu‘lfonyl—ph-enyl)—4—methy1—ﬂ1ia_zol-2-yl}-urea {Example 178) by replacing 2-
{5-ethyl-oxazol-2-yl)-ethylamine hydrochloride {step 4) with the hydrochloride salt of 2-(5-
'methyl-oxazol-Z-Yl)ethylaminé. This is prepared by the same procedure as 2-(5 -ethyl-oxazol-2- |



with the nitrogen atomto which they are attached forma 5- or 6-nenbered
heterocyclic ring that contains one or nore further hetero atons th%ﬁ%%@ﬁ
fromthe qr oy 4@9€6g§ting of oxygen and nitrogen, that ring being '
optionalF& substituted by Cl-CB-alkyl; either Rl2 is C -CB-al kyl optionally
substituted by di (Cl-C8-al kyl )am no, and R13 is hydrogen or Cl-C8- alkyl; or
R12 and R13 together with the nitrogen &8omto which they are attached form
a 5- or 6- nenbered heterocyclic ring that contains one or nore further

hetero at Qg sel ecjed fromthe group .cqQnsisting_ of oxygen and nitrogen,
that ringlisaw ‘B%E’Y%ﬂ&‘rlwd% et PUFERla g8 brmias aihesanol (irp Rwith Lamino-2-
Cl - C8- al kydnandl. A conpound according to claiml1l or 2, in free or salt form

wherein Se 4-32348A/HO 53 2 5 AUG 2006 86 R1 is am nocarbonyl optionally
substituted by nitrile, or RL is O -C4-al kyl carbonyl optionally substituted

by hal Oglgsz@@Glrs?xy-{swfﬁmem-n%ac;éguwn@gly&&n-%- XJhFl-{EiiaIzBi—ﬁ-il]-ﬁg&@l’&mthyl-
C, - C4- haloal'kyT, or by -C4-al'kyT opti1on Yy subs ute y "hydroxy, ~ or

i s O - CAonidolRybiretdhntsany| optional |y substituted by hal ogen, hydroxy,

di(d-c4 n . - CA- Ny i triley, fpf l4 s
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opt | onal 14Nty Plsind byd2ar Bacide et nain 9° buarSebp e P g ke oxy.

or Rl i Snﬁkdhyﬁéh x@klok—ilyd))laﬂ@lhﬁiw_le. letrx]ih anatpaced bp el shink @eodyure ab 2-(Gretliyl wRatb2ed g
unsat ur at terocycli i ing.one or nore.rin etero .gtons, se| ecte
from t heYlredupraianarderhigrids (S bk iehlseine Laminaerbu 310%9,1)%31 £Pﬁ“H§"Jo'ei ng
optional byopanfistituted by C -C4-alkyl, or Rl is C-CA-al kylam nocarbonyl
opt(onal y substituted by a 5- or 6-nenbered heterocyclic ring having one
or nore ring hetero atons selected fromthe group consisting of oxygen,
nitrogen and sul phur, that ring being optionally substituted by

C -C-alkyl, or RLis -(C=O-(NH); Het where a is 0 or 1 and Het denotes a
4-, 5- or 6-nmenbered N-heterocyclic ring having one or nore ring hetero
atons selected fromthe group consisting of oxygen, nitrogen and sul phur,
that ring being optionally substituted by hydroxy, Cl-C4-alkyl, C, -C4-al koxy
or by a 5- or 6- nenbered heterocyclic ring having one or nore ring hetero
atons selected fromthe group consisting of oxygen, nitrogen and sul phur,
or RLis -(C=O-NHT where T denotes C3-Ch-cycl oal kyl optionally substituted
by hydroxy, Cl-C4- alkyl, or by C, -C4-al kyl substituted by hydroxy, or T
denot es phenyl substituted by hydroxy, Cl-C4-alkyl, or by C, -C4-alkyl
substituted by hydroxy; R2 is Cl-C3-alkyl; one of R3 and R4 is R6 and the
other is R7,

C



RS is hydrogen or hal ogen; R6 is hydrogen, hydroxy, am no, SO2R8, SO02NHZ2,

SO02NROR10, NHSO2R8, nitrile, carboxy, OR8 or C,- C4-hal oal kyl; R7 is%SAUBZ%B

hydr ogen, caRizzadalHooi ne, chlorine, brom ne, cyano or C -C4-hal oal kyTl,

when R4 is R7, R7 can also be -NR 12R13 or -OR14; R8 and Rl1 are

i ndependently Cl-C4-al kyl; either RO is g C4-al kyl optionally substituted

by hydroxy, C3-C5-cycloal kyl optionally ﬁbstltuted by hydroxy,

C, - C4-al koxy, nitrile, di(C -C4-alkyl)amno or a 5- or 6-nmenbered

het erocyclic ring having one or nore ring hetero atons selected fromthe

group consisting of oxygen and nitrogen, that ring being optionally

substituted by C,-C4-al kyl, and R10 |thﬁﬂﬂ§gen or Cl-C4-alkyl; or R9 and

R10 together wth the nitrogen atomto which they are attached forma 5- or

6- menbered heterocyclic ring that Case 4-32348A/HO 53 Z 5 AUG 2096 87

cont ai ns dneéd wmpawidoffermulkdr hetero at ons sel ected fromthe group consisting

of oxygen and nitrogen, that ring,being optionally substituted by

C -C4-alkyl; either RI12 is O-C4-alk ptionally substituted by

di (C -C4-al kyl)am no, and R13.is hydffogen gt C, - C4- al kyl; or R12 and R13
S ey are attacHed forma 5- or 6-

menbered heterocyclic ring tha ns ol or nmore further hetero atons

selected fromthe group <c g of oxygen and nitrogen, that ring being

optionally substituted by -4 ?Ikyl; and R14 is Cl.4 alkyl. 4. A conpound

of formula I according toclainRl in free or salt form wherein R is

anlnocarbon <ot tf? gﬁC: C8- al kyl carbonyl optionally substituted by

hydr oxy, % 056 8- am no, carboxy, C, -CB-alkyl optionally

substitutddx@wmhyﬂﬂﬂmwppwmmmymmahm@ﬁMynﬂﬁbJ? is C, -C8-al kyl am nocar bonyl

optional | ubsti rox no . = C8-al kyl am no,
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substltutéwmﬂg‘ﬁgﬁﬁo ¥*¥:C, - CB- al koxy optionally substituted by hydroxy,
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hetero at I&g@g@t@ﬁmﬁm@@h&M@mgm?mpmﬁgpS|stlng of oxygen nitrogen and
sul phur, that ring being optional gﬂﬁubstltuted by

h G -C8-al kyl or
C, - C8- al k&Y, s§n-tralkylcagonyter G-kyrhylrpBesrisarherthes of v g’ﬁBP?‘?g %RP@Q%HYtSH‘PSé‘é‘WSy a
5- or 6-nqgmgmng&@ﬂ@n@ﬁﬁﬁhhﬂmbﬁmgaHQQWURﬂyOne or nore ring hetero atons
sel ected fromthe group con5|st|ng of oxy nitrogen and sul phur, that
a

ring bei ng* Bptsﬂ‘oﬁmallvl%%@tl of G- edalkylamip yl e@hereéwa1ck 9¢fng>9ptena1@@ulasﬁlre@@y,
by C;-Cs-alkoxy optionally substituted by hydroxy,

or R' is C;-Cs-alkylcarbonyl or C;-Cg-alkylaminocarbony! either of which being optionally substituted
by phenyl optionally substituted by hydroxy or C,-Cg-alkyl,

or R! is C;-Cg-alkylcarbony] optionally substituted by a 5- or 6-membered unsaturated heterocyclic
ring having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by hydroxy, C,-Cs-alky! or C;-Cs-alkoxy,

or R' is C;-Cs-alkylaminocarbonyl 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, that ring being optionally substituted by hydroxy, C;-Cs-alkyl or C,-Cg-alkoxy,

or R is «(C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered heterocyclic ring
having one or more ting hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by hydroxy, C,-Cs-alkyl, C;-Cs-alkoxy 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 -(CO-(NHa Het where a is 0 or 1 and Het denotes a 5- or

6- menbered heterocyclic ring having one or nore ring hetero atons @glp@gtmg
fromthe @gsoupisemeissti ng of oxygen, nitrogen and sulphur, that ring being
optionally substituted by hydroxy, C, -C8-alkyl or C -C -alkoxy;, R2is

C -C3-al kyl or halogen; one of R3 and R4,is R6 and the other is R7; R5 is
hydr ogen or hal ogen; R6 is hydrogen, hydroxy am no, -SORB, -S02R8, -SO2NH2,
- SO2NRO9R10, -CORE, -CONHR8, -NHSO2R8, nitrile, carboxy, -OR or

C, - C, - hal aak kiy!-¢C=R%-(NE),hy #h@g 81k 0 cmland T@hotestalQ.c @xamamgn&ngﬁ%f&m@y olgr
or -
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88 either Gl J’tﬁlélqg?} or C3-C8-cycloal kyl, optionally substl tuted by

hydr oxy, Gne &R ah&kRXN R® Bhd thé bifer is R no, Cl - Cg- al kyl am no,
di (C -C3-alkkyl)anm no or a 5- or 6- nenber ed het erocyclic ring having one or

more ri ngRh#thetieeanBhlosws ected from the group consisting of oxygen,

ni trogen @A hi hydréR@minb N9ORD S BE’, 050 alg ﬁiﬁml OHRS
Cl - C8-al kyl, @sgayyrﬁa 1ro en or% _%\?ﬂ b¥N ¢ziér)]}g&%t())together
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fromthe group c Jng oxygen, nitrogen and phur’, that ring e| ng
opt i onallylsgh%ﬁffg?ﬁi{; %yOE{ Cs-al kyl ; either R12 |s CI-Cg al kyl or

C3- C8-cycl® h t kyl am no
G- OB SO REIA Bk Al coBSi | S IR Wpfon iy gy 2 1
t oget her Wdrpxy, Eh@s -AliexYo giérKle. i, Cocwhlkblhlninh@ydléﬁlecasﬁlkyébhﬂm forma 5- or 6-

menber ed Pf%ﬁe?kg ltc-d kgl &Q:}d“ clSQE’}ladp%naqu@os%teH‘B g%JerEr%Eeb Qlﬁ%&r fﬁtr?%g{m

sel ect ed romt consi'sting of 0oxyg nitro
ring bei ngmuptﬁidﬁzaalk)yarsmbshﬁ(%ﬁheﬂtybgmlmb oS-k ﬁyiembatmdhmrAGychc tmghaginaloks/d)r

ti |
2P o AP SRR o SR el RRATOEGH 0
substit ut ednn@ypttwdtycsnwmwruyds«;cs-aauyl @8d Bl lisftydmygen oraldayalkybiop & aucm m»gmrer
hyd : | Kk
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optional | yoxﬁaxhﬁsdinetoume& ﬂnyhehhdcrow)ms @eslednqd fiovml thg gmup osnsBling of oxygen, nitrogen and

Cl -C8-al k K 0 ei ther of which being
opti onal | ulgu%’ts%ﬁﬁllﬂggﬂng%p cgﬁ@ég%&@éﬁd%éﬁﬁﬁ a@% ‘i onal |y substituted by
hydroxy, EitheEB ’dd RpRyalloyitor Opal-tyclamikybdritivndlle duligituted bglhodryxy, amino, C1-Cs-
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the nitrogen atom to which they are attached form a 5- or 6- membered heterocyclic ring that contains
one or more further hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
that ring being optionally substituted by C;-Cs-alkyl; and

R"is C;-Cg-alky! optionally substituted by hydroxy or -NR"?RY,

2. A compound according to ¢laim 1 wherein

R' is aminocarbonyl optionally substituted by nitrile,

or R! is C;-Cg-alkylcarbonyl optionally substituted by halogen, hydroxy, carboxy, Ci-Cs-
alkoxycarbonyl, nitrile, phenyl, C;-Cs-haloalkyl, or by C;-Cs-alkyl optionally substituted by hydroxy,
or R' is C;-Cg-alkylaminocarbonyl optionally substituted by halogen, hydroxy, di(C;-Cs-alky})amino,
carboxy, C;-Cg-alkoxycarbonyl, nitrile, phenyl, C;-Cg-haloalkyl, or by C,-Cs-alkyl optionally
substituted by hydroxy,

or R! is C;-Cg-alkylaminocarbonyl optionally substituted by Cs-Cs-cycloalkyl,

or R! is C;-Cs-alkylcarbonyl or C,-Cg-alkylaminocarbonyl either of which being optionally substituted
by C,-Cs-alkoxy optionally substituted by hydroxy,



al kyl, or Rl is Cl-Cg-al kyl carbonyl optionally substituted by a 5-.- or

6- menbered unsaturated heterocyclic ring having one or nore ring i giiH7006
at ons sel get edifgmomBhe group consi sting of oxygen, nitrogen and sul phur,
that ring being optionally substituted by Cl-Cg-al kyl or Cl-Cg-al koxy, or R
is O-C3-al kyl am nocarbonyl optionally sybstituted by a 5- or 6-nmenbered
heterocyclic ring having one or nore ring hetero atons selected fromthe
group consisting of oxygen, nitrogen and sul phur, that ring being

opti onal | y aui@ﬁlidgmk@@amnﬁbpmaw Japdtin@éd Byl o Lor 8nteRbY¥red Qhsaffratddhetekdey@e- (NH) a
Het where a is or 1 and, Het denotes a 5- or 6-nenbered N—heterocycllc ring
opt i onal | yng{ipdrg %lﬁpéalowlﬁgf}eﬁewmwle d fipR fhe ggRupcpussiing Pkegen. pgroges and

Cl - C3-al k)é{ll hlgntﬁatqf oIy sibdrut ¢, hg.- aqq@yher is R7; R5 is hydrogen or
hal ogen; 323 5 AUG 2006 89 IS hydrogen hydr oxy,
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C, - G4- hal eglikybn OE% beSt R8s sefdtted FhmURY ﬁmtﬂlﬁ@x 9{9 & an@yano or
C - C4- hal oa |lkg e Owrlmﬁe@rqrg& 3 goeted oM IR LD oot Syt Al e re

and R11 arsglphlﬁdbﬁéwaéﬁ*ps9ptenalwuhstw¢d byéht%#kmg | S G.CBal kyI optional Iy
substi t ut Q)gRbié—tU C{NH)a ﬁé&ﬂre%’&bgﬁi ki aeR BEdore gkl ¥- Mﬁgﬁlﬁéf&ﬁd h@%rocﬂ)'lgr oxy,

C, - Cg- al koxy, n|tr|Ie di (C, - Cg-al kyl am no or a b-
het er ocyclring hayipgots ey maty rlrrsrbé‘rematW@ eptiedmgoméhe@r@lpe@p@mmg ef @@g@u mtrpgemap%e

Il
group CO”%hl%Bli}'nlgathn kg yﬁmaag s'ﬁb§tﬁx9?§d}hhygx}3§§ g’llld;%lk&p@&@-a}%gﬁ mgr Hars

substi tuted y

t oget her mginbiaretl hetewpwlg gemhayingrone or mpre chg hﬁ@y atgme seledtesciman the growp gorBisting

6- menber eqh Eﬂeﬁldr that contains one or nore further hetero atons
sel ected froﬁg@’ﬂ oup csg gli]rstl ng of oxygen and nitrogen, that ring being
optional | y)rgubs{ﬁ@t}éﬂ Tb‘yhf@ T dgnotels KrCy-cmlastiat obRallysu@tinGgl talliggioxp ShiCenal |y

substi t ut g g‘y%giﬁgcs'%%‘ u}eﬁrl%lﬂgdroﬁnd R13 is hydrogen or C -C8- alkyl; or

R12 and Rl t'og e ni atomto which they are attached form
a 5- or 6-or ffelnwse:rlieltyés@smtmyd by hydmxmrgClt -Gadlkyd.ombpiCn€s-oligl sobstitmedebyfhydtorgr
hetero at d fromthe group consisting of oxygen and nitrogen,
that ring el ng op |onaIIy substituted by C -C8-alkyl; and R14 is

C, - CS- al kydne ofR® apd 8O impSundithebthois Rl a | according to claim1, in free or

sal t form 5 S C Cg- al kyl carbonyl or C, -C3-al kyl am nocar bonyl|
optionally Wnlﬁ'df gfm?rjhgi y ’am no, carboxy, C,- C8-al koxy,

d - C8-al k(ﬁ?ys:]@ﬁbxgay lhydrokyt, piine, -Sﬁ)ﬁRgbﬁGaHHggmleﬁRmRNHSQZﬂ, efage aalopks a0y |
optional | yC tﬂ% %yulred by a 5 or 6-nenbered unsaturated heterocyclic ring
havi ng one'o q hetero atons selected fromthe group consisting of
oxygen, n|R7nsalgﬂfbgam dOR', fluorine, chlorine, bromine, nitrile or C,-C,-haloalkyl, or, when R* is R”, R” can

also be -NRR" or -OR™,

R® and R" are independently C;-Cg-alkyl;

either R? is C,-Cs-alkyl optionally substituted by hydroxy, C;-Cs-cycloalkyl optionally substituted by
hydroxy, C;-Cg-alkoxy, nitrile, di(C,-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 and nitrogen, that ring
being optionally substituted by C,-Cg-alkyl, and R'® is hydrogen or C;-Cg-alkyl; or R’ and R'° together
with the nitrogen atom to which they are attached form a 5- or 6-membered heterocyclic ring that
contains one or more further hetero atoms selected from the group consisting of oxygen and nitrogen,
that ring being optionally substituted by C;-Cs-alkyl,

either R'? is C;-Cs-alky] optionally substituted by di(C;-Cs-alkyl)amino, and R" is hydrogen or C;-Cq-
alkyl; or R*” and R" together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclic ring that contains one or more further hetero atoms selected from the group
consisting of oxygen and nitrogen, that ring being optlonally substituted by C,-Cg-alkyl; and

R"™is C;-Cy- alkyl.

3. A compound according to claim 1 or 2, in free or salt form, wherein



sul phur, that ring being optionally substituted by C -C8-alkyl, or R is

Cl - Cg- al kyl am nocar bonyl optionally substituted by a 5 or 6- menbereng AUG 2005
het er ocycldag 43tmgpHdEBYi Ng one or nore ring hetero atons sel ected fromthe
group consi sting of oxygen, nitrogen and sulphur that ring being
optionally substituted by C, -C8-alkyl; R23 is C 'C3-al kyl or hal ogen; one of
R3 and R4 is R6 and the other is R7; R5 Ps hydr ogen or hal ogen; R6 is

hydr ogen, hydroxy, am no, SOR8, SO2R8, SO2NH2, SO2NRIR10, CORY, CONHRS,

NHSO2R8, i j§ 5&1%@@&%%%1%ﬁ¥nallgs%§s%te§by %Ilgal oal kyl; Rr is hydrogen, RIL1,
OR', hal o, é%{ano car box , hal oal kyI or, when R4 is R? Rr

can also ® m@@i@ylmlwnﬂropwuy Sl#lstltath@ibmlw% hydigapeadens Cy-CE, - Cg- al ky !
or C3- C8- cyfiedxPaktonit, nitfll, ipRAAA, |C%C§ %Ql%&lkilu&r%? Cb3C4~|aﬂclyp Bnallégﬁﬂg'ﬁ%@é’bg rr?'droxy,

C, - C5-al koxy, nitrile, amno, | aii no or

25AUG2006 Or @4 deliAC 3tigdmmingqerbsmyl gptiongly bstitywer lryshamge ok Idl(Gr-C4 alkyl)ammo
3- Cg- cyclaa'fuoks 'o cqamo WAJQ%( 1%9%3 %fél-éyhﬁ %{;@Wgy 61-c Ay N trile,

am no, C, - Cg am no Yam no ere
het er ocyclsu Stntlit%é?yﬁadmm; one or nore ring hetero atoms sel ected fromthe

Opt 1 bl 1 30r L AR B R AR PRHC L Badi0 2 M eyt
or RO and @Iﬁ IStGJg%xtdﬂe'ﬂcarhmﬂwrChl@rnilwlamg@wrmmilﬁlcr Qfmh@fh beheyptmnelbeaubamheh
forma 5 CF ggﬁﬁgﬁﬁhgﬁ Jphyrd}og that contains one or nore further

hetero ator¥s sel ect consi sting of oxygen, nitrogen and
sul phur, ta& ivCHY- dﬂealqagnooritmbmrally yubstmtmgd by uf-eut 6hyenereGgmentieytbd hatdrodyelic R12

ICS %_ an %J)}Mavfﬁ or%gorﬁtf%%(%@ %{ttning getrléc%g%loln%leﬁ%?%} éotn!s}l%{s?n% OQX@%XQ nH¥en A3 no,
C, - C8- al kydujphar, thmmmdlglaizﬁormh:gatbbt&ute&\b)tﬁl-Ciztllg;lni trogen atomto which they
are At L achet Lo Ay o S IRIBRS I SRSV L £ o KRR0R 16E0LALTS,, one of

nmore further 'eF'e" 2t ONk Fom t consi'stin
ni trogen alradmguhq:)dirunqre rm@hﬁtern htogs bedong fopt the gralip gbnslulﬁlfgtdfbm;t@d, nityogen and

Cl - Cg- al kyl ; 4.is -al kyl optignally substituted by hydroxy or
NRLZ2R13.  FUIPROE g‘ﬁ?ﬁ?&‘“&é’@%‘%@l“ﬁﬂﬁ%“%‘%ﬁ G thdrein RL i<

Cl - Cg- al kydr@alibgayD)-NH)HeGghead :kaOa)ml lamctﬂétblemtyés aoqp t3- onéureynbersd Sitheterticeelicby
car boxy or CI- - al koxycar one of. R3 and R4 is R6

on ﬁ :
TRy O iR pl of S R RS Hge s oG B o W SR SR AR,
am no, SO02&HhuSEANHY, be GANRHRND subMHRER RBhy dEk& O, -C LAk N.OXYC,-AR&y of byG 5- or 6

membered heterocyclic ring having one or more ring hetero atoms selected from the group consisting
of oxygen, nitrogen and sulphur,

orR'is ~(C=0)-NH-T where T denotes C;-Cs-cycloalkyl optionally substituted by hydroxy, C;-C,-
alkyl, or by C;-Cy-alkyl substituted by hydroxy,

or T denotes phenyl substituted by hydroxy, C,-C;-alkyl, or by C,-C4-alkyl substituted by hydroxy;
R%is C;-Cs-alkyl;

one of R® and R* is R® and the other is R:

R’ is hydrogen or halogen;

R is hydrogen, hydroxy, amino, SO,R%, SO,NH,, SO,NR’R'®, NHSO,R?, nitrile, carboxy, OR® ot Cy-
Cs-haloalkyl;

R'is hydrogen, -OR'Y, ﬂuorine, chlorine, bromine, cyano or C,-Cy-haloalkyl, or, when R*isR’, R"can
also be -NR'R" or -OR'%;

R® and R" are independently C;-C,-alkyl;

either R® is C;-Cy-alky! optionally substituted by hydroxy, Cs-Cs-cycloalky! optionally substituted by
hydroxy, C;-C,-alkoxy, nitrile, di(C;-C,-alkyl)amino or a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen and nitrogen, that ring
being optionaily substituted by C;-Cq-alkyl, and R" is hydrogen or C,-C,-alkyl; or R” and R'® together

with the nitrogen atom to which they are attached form a 5- or 6-membered heterocyclic ring that



C4- hal oal kyl ; R is hydrogen, OR', fluorine, chlorine, brom ne, cyano or

Cl- CA-hal oal kyl, or, when R4 is R, R7 can also be NRIZR13 or OR14; 5 R85 angl
R11 are i Adepepdemidlsy Cl - CB-al kyl; either RO is C -Cg-al kyl or

C3-Cg-cycl oal kyl, optionally substituted by hydroxy, Cl-C8-al koxy, nitrile,
di (C-CB-al kyl)am no or a 5 or 6-nenbereg heterocyclic ring having one or
nore ring hetero atons selected fromthe group consisting of oxygen and
nitrogen, that ring being optionally substituted by C, -Cg-alkyl, and R10 is
hydr ogen oéntdias dag vkl furttRef hdtSo aldshs Rl&tdagaat tIH@gro% E(fhsisfﬁ% 47 iokjfgéﬁ e @&t O

whi ch they are attached form a g or 8 gﬁbnbered het erocyclic ring that

cont ai ns gRENgbefpgoRtignaly pbstituigd by Cal sel ected fromthe group

consi st i ngitiet REXYGED,-aKd opiidnaBgaBstithtbdby dil I, Ry e RBL in@ R ik Hydr?éﬁ stctoted
by Cl-C8-al kyl; gither Rl2 is Cl-C8-alKyl optionally substituted b

di (C, - C8- awﬁjlpl)%n? 3 ogerherpythythe rﬁ%ﬁ%@éﬁi tg pvhish ey areqttached fosm aRt 91 éing R1.3

t oget her WelBerbdRetdtbdyc ROBKY BAtQRBAthiIRs ¥WRioE ot TB¥hR h&erdlaforGREIE:HE Pl ot BheDrdp 6-
menbered heterocyclic ring that contains one or nore further hetero atons
sel ect ed FoISHiiRa ogyasngnd pgpgsnsthatiige Seing eetigaslysnbrtifited tyderCralyhiand i ng bei ng
opti onal | gustaityut ed by C, - C8-al kyl; and Case 4-32348A/HO 53 2 5 : AUG 2006
91 R14 is Cl-Cg-alkyl. 8. A conmpound of claiml, that is also a conmpound of
formula XIX H3C R HN, RARSRXX Roinfree or salt form wherein R
Rb, R and4RA d%ﬁngoﬁﬁ of RRMRILalT Qcctohﬁn%_t{guam ROkrdeRPb A fornRRvnBRR R1 NHSQ2CH3 H H
CH3 O NHSQRCAH9 H H\ /CH3 O\ HNCH3 o S\ N2 O NH2 d H\N /CH3 10
S, O CI H GH aminocarbonyl,

or R! is C,-Cg-alkylcarbonyl optionally substituted by hydroxy, amino, C;-Cg-alkylamino, carboxy,

Cy-Cs-aiky] optionally substituted by hydroxy, or by halogen, _

or R! is C;-Cg-alkylaminocarbonyl opticnally substituted by hydroxy, amino, C;-Cg-alkylamino, di(C;-
Cy-alkyl(amino), carboxy, C;-Cs-alkyl optionally substituted by hydroxy, or by halogen,

orR'is C,-Cs-alkylearbonyl or C;-Cg-alkylaminocarbonyl either of which being optionally substituted
by Cs-Cg-cycloalkyl optionally substituted by hydroxy, C,-Cg-alkoxy optionally substituted by
hydroxy, C,-Cs-alkoxycarbonyl, nitrile, halogen, phenyl optionally substituted by hydroxy or C;-Cs-
alkyl,

orR'is C,-Cs-alkylcarbonyl optionally substituted by a 5- or 6-membered unsaturated heterocyclic
ring having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by hydroxy, C,-Cs-alkyl or C;-Cs-alkoxy,

or R! is C-Cg-alkylaminocarbonyl 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, that ring being optionally substituted by hydroxy, C;-Cs-alkyl or C;-Cg-alkoxy,

or R! is «(C=0)-(NH),-Het where a is 0 or | and Het denotes a 5- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by hydroxy, C;-Cs-alkyl or C;-Cs-alkoxy;

R? is C;-Cs-alkyl or halogen;

one of R® and R” is R® and the other is R';

R’ is hydrogen or halogen;

R is hydrogen, hydroxy, amino, -SOR®, -SO,R?, -SO,NH,, -SO,NR°R"’, -COR?, -CONHR?,
-NHSO,R?, nitrile, carboxy, -OR® or C;-Cg-haloalky!;

R’is hydrogen, RY, -OR", halo, carboxy, -SO,R?, cyano or C;-Cg-haloalkyl, or, when R*isR", R’ can
also be -NR’R", R™ or -OR™;

R® and R"" are independently C;-Cg-alkyl or Cs-Cg-cycloalkyl, optionally substituted by halogen,
hydroxy, C;-Cs-alkoxy, nitrile, amino, C;-Cg-alkylamino or di(C;-Cg-alkyl)amino;
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either R? is C)-Cg-alkyl or C3-Cg-cycloalkyl, optionally substituted by hydroxy, C,-Cs-alkoxy, nitrile,
amino, C;-Cg-alkylamino, di(C;-Cg-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, that ring
being optionally substituted by C,-Cg-alkyl, and R' is hydrogen or C;-Cg-alkyl; or R® and R'° together
with the nitrogen atom to which they are attached form a 5- or 6-membered heterocyclic ring that
contains one or more further hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by C,-Cg-alkyl;

either R is C,-Cg-alkyl or C;-Cg-cycloalkyl optionally substituted by hydroxy, amino, C;-Cs-
alkylamino or di(C;-Cg-alkyl)amino, and R" is hydrogen or C;-Cg-alkyl; or R and R*? together with
the nitrogen atom to which they are attached form a 5- or 6- membered heterocyclic ring that contains
one or more further hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
that ring being optionally substituted by C,-Cs-alkyl; and

R™"is C;-Cs-alkyl optionally substituted by hydroxy or -NR¥R",

5. A compound according to claim 4 wherein

R' is aminocarbonyl,

or R' is C,-Cg-alkylearbonyl optionally substituted by hydroxy, carboxy, C;-Cs-alkyl optionally
substituted by hydroxy, or by halogen, '

or R! is C-Cg-alkylaminocarbonyl optionally substituted by hydroxy, di(C;-Cs-alkylamino), carboxy,
C,-Cs-alkyl optionally substituted by hydroxy, or by halogen,

or R! is C-Cg-alkylcarbonyl or C-Cg-alkylaminocarbonyl either of which. being optionally substituted
by C;-Cg-cycloalkyl optionally substituted by hydroxy, C,-Cs-alkoxy opticnally substituted by
hydroxy, C,-Cs-alkoxycarbonyl, nitrile, halogen, pheny! optionally substituted by hydroxy or C;-Cs-
alkyl,

or R! is C;-Cg-alkylcarbonyl optionally substituted by a 5- or 6-membered unsaturated heterocyclic
ring having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by C;-Cg-alkyl or C;-Cs-alkoxy,

or R! is C;-Cg-alkylaminocarbony! 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, that ring being optionally substituted by C,;-Cg-alkyl or C,-Cs-alkoxy,

or R' is (C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 5- or 6-membered N-heterocyclic ring
optionally substituted by hydroxy, C,-Cs-alkyl or C,-Cy-alkoxy;

R? is C;-Cs-alkyl;

one of R® and R* is R® and the other is R;

R’ is hydrogen or halogen;
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Réis hydrogen, hydroxy, amino, -SO;R?, -SO,NH,, -SO,NR°RY, -NHSOZRS, cyano, carboxy, -OR® or
C,-Cs-haloalkyl;
R’is hydrogen, -ORY, fluorine, chlorine, bromine, cyano or C;-Cy-haloalkyl, or, when R'isR", R can
also be -NR"R" or -OR'%;
R® and R" arc independently C,-Cs-alkyl;
either R® is C;-Cg-alkyl optionally substituted by hydroxy, Cs-Cs-cycloalkyl optionally substituted by
hydroxy, C,-Cs-alkoxy, nitrile, di(C,-Cg-alkyl)amino or a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen and nitrogen, that ring
being optionally substituted by C,-Cg-alkyl, and R' is hydrogen or C,-Cs-alkyl; or R’ and R'® together
with the nitrogen atom to which they are attached form a 5- or 6-membered heterocyclic ring that
contains one or more further hetero atoms selected from the group consisting of oxygen and nifrogen,
that ring being optionally substituted by C;-Cg-alkyl;
either R' is C,-Cs-alky! optionally substituted by di(C,-Cg-alkyl)amino, and R is hydrogen or C;-Cs-
alkyl; or R'? and R" together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclic ring that contains one or more further hetero atoms selected from the group
consisting of oxygen and nitrogen, that ring being optionally substituted by C,-Cs-alkyl; and
R"is C;-Cg-alkyl.

6. A compound of formula I according to claim 1, in free or salt form, wherein

R' is C;-Cs-alkylcarbony! or C;-Cg-alkylaminocarbonyl optionally substituted by amino, carboxy, C,-
Cs-alkoxy, C,-Cg-alkoxycarbonyl, nitrile, or by halogen,

or R' is C,-Cg-alkylcarbonyl optionally substituted by a 5 or 6-membered unsaturated heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by C;-Cs-alkyl,

or R! is C;-Cs-alkylaminocarbonyl 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, that ring being optionally substituted by C,-Cg-alkyl;

R?is C; Cs-alkyl or halogen;

one of R* and R* is R® and the other is R”;

R’ is hydrogen or halogen;

R® is hydrogen, hydroxy, amino, SOR?, SO,R®, SO,NH,, SO,NR’R', COR®, CONHR®, NHSO,R’,
nitrile, carboxy, OR® or C-Cg-haloalkyl;

R is hydrogen, RY, OR“, halo, cyano, carboxy, SO,R*, or C,-Cy-haloalkyl, or, when R'isR’, R’ can
also be NRR", R or OR™,

R® and R are independently C,-Cg-alkyl or C3-Cg-cycloalkyl, optionally substituted by halogen,
hydroxy, C;-Cg-alkoxy, nitrile, amino, C;-Cg-alkylamino or di(C;-Cs-alkyl)amino,
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either R’ is C;-Cs-alkyl or C;-Cy-cycloalkyl, optionally substituted by hydroxy, C;-Cs-alkoxy, nitrile,
amino, C;-Cs-alkylamino, di{C;-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, that ring
being optionally substituted by C,-Cg-alkyl, and R" is hydrogen or C;-Cg-alkyl; or R® and R'® together
with the nitrogen atom to which they are attached form a 5 or 6- membered heterocyclic ring that
contains one or more further hetero atoms selected from the group consisting of oxygen, nitrogen and
sulphur, that ring being optionally substituted by C,-Cs-alkyl;

either R'? is C;-Cg-alkyl or C;-Cs-cycloalkyl optionally substituted by hydroxy, amino, C;-Cs-
alkylamino or di(C,-Cg-alky!)amino, and R" is hydrogen or C;-Cg-alkyl; or R'? and R" together with
the nitrogen atom to which they are attached form a 5 or 6- membered heterocyclic ring that contains
one or more further hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur,
that ring being optionally substituted by C,-Cg-alkyl; and R' is C;-Cg-alkyl optionally substituted by
hydroxy or NR"RP,

7. A compound according to claim 6 wherein

R'is C;-Cg-alkylcarbonyl or C,-Cg-alkylaminocarbonyl optionally substituted by carboxy or C;-Cs-
alkoxycarbonyl;

R? is C-Cs-alkyl;

one of R® and R? is R® and the other is R’;

R’ is hydrogen or halogen;

R’ is hydrogen, hydroxy, amino, SO,R?, SO,NH,, SO,NR’R'®, NHSO,R?, cyano, carboxy, OR® or C;-
Cy-haloalkyl,

R’ is hydrogen, OR", fluorine, chlorine, bromine, cyano or C-Cy-haloalkyl, or, when R'is R’, R" can
also be NRR" or OR™:

R® and R"! are independently C,-Cg-alkyl;

either R’ is C;-Cg-alkyl or C;-Cs-cycloalkyl, optionally substituted by hydroxy, C,-Cg-alkoxy, nitrile,
di(C,-Cg-alkyl)amino or a 5 or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen and nitrogen, that ring being optionally substituted by
C;-Cg-alkyl, and R' is hydrogen or C;-Cg-alkyl; or R? and R' together with the nitrogen atom to
which they are attached form a 5 or 6- merﬁbered heterocyclic ring that contains one or more further
hetero atoms selected from the group consisting of oxygen and nitrogen, that ring being optionally
substituted by C,-Csg-alkyl;

either R'? is C,-Cs-alkyl optionally substituted by di(C,-Cs-alkyl)amino, and R" is hydrogen or C-Cs-
alkyl; or R and R" together with the nitrogen atom to which they are attached form a 5 or 6-
membered heterocyclic ring that contains one or more further hetero atoms selected from the group

consisting of oxygen and nitrogen, that ring being optionally substituted by C,-Cs-alkyl; and
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R" is C;-Cg-alkyl.
8. A compound of claim 1, that is also a compound of formula XIX
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in free or salt form, wherein R, R®, R® and R! are as shown in the following table:
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10. A compound of claim 1, that is also a compound of formula XIX
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11. A compound according to any one of claims 1 to 10 for use as a pharmaceutical.

12. Pharmaceutical compositions comprising a compound according to any one of claims 1 to 8.

13. The use of a compound according to any one of claims 1 to 10 in the manufacture of a medicament

for treatment of a disease mediated by phosphatidylinositol 3-kinase,

14. The use of a compound according to any one of claims 1 to 10 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 iransplantation, diabetes, stroke, obesity or

restenosis.



:x1 2 wherein R and R2 are as herei nbefore defined, with a conpound of

formula Il R5 B(OH)2 Il R3 wherein R3, R4 and R5 are as herei n&esfgﬁﬁemﬁ

defined, icasubsipuessnce of a transition netal catalyst; (B) for th
preparation of conpounds of fornmula | where R3 or R4 is -SO2NH2 or
- SO2NR9R10, reacting a conpound of forrrulog IVRZ N Rb\ SN+IV O R
ClSAO wherein R, R2, R5 and R are as K&r

ei nbefore defined and the -SO2C

group is neta or para to the thiazole ring, with anmonia or a conmpound of

formul a R9R1 D’Hﬁroa@@ssi%r the ﬁl%gé}%n%@aééngouﬁé\!:ﬁo%gﬂ@l as HeEndd @ b 1,liDRedUrgRAr At i on
of conmpounds of formula | where R3 or R4 is NHSO2R8, reacting a conpound of
formul a | fawerbichpenpsiseste gerioR4 is NH2 with a sul fonyl chloride of fornula

R8S2Cl; (D) for the preparation of conpounds of forrmula | where R4 is
NR12R13, reacting a compound of forrmula | where R4 is halogen and R3 is

SO02R8 wi t Hda cdipdonilie prepargiomef epmpomnds offerpula RyBg¢rewher e R12 and R13 are as

her ei nbefore dQ{‘iié‘éd%ﬁ@chr%ngﬁ &%dﬁfé%%ﬁﬁ%%}b vI GRRANNABstRlted WY MDA |

where Rl is opti onal substitute <yl am nocarbonyl, réacting a
conpound of f oraathosy, ICikrelkexRL:{Cs-alkpeicadperyLviitrite ai helogasound of formul a Vi

N=C=0 VI R15- N5CRO;s (E’Q?faﬁ’lyﬂcgfﬁjofi 1lopti n@mﬁhﬁ%& byPR5 %P&ﬁfslnﬁeré?’@f%&ﬂuia‘t&ﬁied by

carboxy or (] -C3- al kKoXycar onyY; (l or the preparation o

formul a | wher eeeneydic rR3 havidg fuei oz merd ning hatedd atdras selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by C,-Cs-alkyl,
or R' is C)-Cg-alkylaminocarbonyl 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, that ring being optionally substituted by C;-Cg-alkyl,

reacting a compound of formula II

2
NG
| \>—-N\ I
Br S R’

wherein R! and R? are as hereinbefore defined, with a compound of formula III

R3 B(OH),
i

R4

wherein R?, R* and R’ are as hereinbefore defined, in the presence of a transition metal

catalysf;

(B) for the preparation of compounds of formula I where R? or R* is -SO,NH,
or -SO;NR°R, reacting a compound of formula IV
R2
: ’ "{ H
RS
s>\ N\R1 v

wherein R!, R%, R® and R’ are as hereinbefore defined and the -SO,Cl group is meta or para to

the thiazole ring, with ammonia or a compound of formula R°R!NH;

conpounds of

R15



ot her is hydrogen or hal ogen and at | east one of R3, R4 and R5 is hal ogen,
hal ogenating a conpound of forrmula | where R3 or R4 is am no and thfi O&Uﬁ\ina
i s hydrogemse 43®4s48a6t i ng a conpound of forrmula VII R3 0 Rs VI Frl
wherein R2, R3, R4 and R5 are as hereinbefore defined and X is hal ogen, with
a conpound of formula VIII NHz S C-NI~-H VIl R wherein R is as

her ei nbef ore defined: Case 4-32348A HO 53'% 5 AUG 2006 111 (H) for the
preparation of conpounds of formula | where R3 or R4 is -SO2R8 and R8 is
nethyl, reacti 1Br O PREMAGHNQI oS diHisD MR &ILBreRE or RZis NRSRRY 1 &dtidfe as

herei nbefore defined and the -SO2Cl group i,s neta or para to the thiazolyl
ring, with an ateepopndeitfenmuia fivhsre e shR 2 R & W vithasubionyichlarifif deraula
fol l owed by reagiggp;;wi th bromoacetic acid or an alkyl halide; (1) for the
preparation of conpounds of fornmula | where RL is G -C8-al kyl am nocar bonyl
optionally substituted by a 5- or 6-nenbered heterocyclic ring having one
or nore ring heﬁ[grfgr b ?f‘é%arﬁﬁdne&wrﬂpcfuh@smftfé}%u&rI%Erqu%NﬁtZRﬁQre&ftin%é}é d
nitrogen and su fphur, hat rJ_ng being opti onaslvlqé][ substituted b}/ | - CB- al kyl
or Cl - CB- al koxyof fogpulahuhese Riis igogen@ad- is RHR Eta sppwpendpfifgmglagng Het |
denotes a 4-, 5- or 6-menmbered heterogyelic ring having one or nore ring
hetero atons sel ected fromthe group cons\gti ng o oxygen, nitrogen and
sul phur, that ring being optionally subst} Hied b hydr oxy, Cl-C8-al kyl,

Cl - CB- al koxy or by a 5- or 6-nenbered R@(gr ocyclic ring having one or nore
ring hetero atons sglaagt ed fromthe group consisting of oxygen, nitrogen
and sul phur, or "ifieRe ad R are gshergpbelRfgdstinedyhere b is 0 and T denot es

C3- C8-cycl oal kyl optionally substituted by hydroxy, Cl-C8-alkyl,

Cl - C8- al koxy, or by Cl-C8-al kyl substituted bﬁ hydrgxy,  or T denotes Cphenyl
substituted by @d%bsbyprem@f@-%w@un@mf&mgla Fobgre Ry is epiopglly subsgiuged| Ci-Cs-

substituted by Elkﬁﬁlﬁﬂaarlgo%?ﬁ;eia&ﬁg% cﬁﬁgﬁﬂﬂﬂﬁfo%ulﬁ oomth R siyher& R s
hydrogen with a conpound of formula | o]
with a compound of formula VI

R'*—N—=c=0 Vi
RY -N=C=0, wherein RY is C;-Cs-alkyl optionally substituted by carboxy or C;-Cs-

alkoxycarbonyl;

(F) for the preparation of compounds of formula I where one of R* and R* is amino and the
other is hydrogen or halogen and at least one of R*, R? and R’ is halogen, halogenating a

compound of formula I where R® or R* is amino and the other is hydrogen;

(G) reacting a compound of formula VII

Vil

wherein R%, R®, R* and R® are as hereinbefore defined and X is halogen, with a compound of
formula VIII
1"
C H
s~ >N VIl

R1

wherein R is as hereinbefore defined;



R1I6 QO I X OH where R16 is Cl-Cs-al kyl substituted by a 5- or 6-nenbered
het erocyclic ring having one or nore ring hetero atons sel ected fr?@"&uﬂ%ﬂﬂ
group congest-PHPAGIO Bxygen, nitrogen and sul phur, that ring being
optionally substituted by Cl -C8-al kyl or Cl-C3-al koxy, or Rl6 is a 4-, 5- or
6- menbered heterocyclic ring having one gr nore ring hetero atons sel ected
fromthe group consisting of oxygen, nitrogen and sul phur, that ring being
optionally substituted by hydroxy, Cl-CS-alkyl, Cl-CS-alkoxy or by a 5- or

6- menber ed het eHpet e feepatatitn oﬂb%lﬂp&gld@ aiefoﬂﬁumpmeeré RN Fhﬁsi -%OQR%Q I8 1s$@tmt ed
p ur

fromthe group consisting of

C3- C8- cycl oal kyi2Y53 Cﬁﬂﬁg‘ﬂf @gﬁég*at ng‘ h§d|Ro§I§inC§'Fe @@eﬁﬂ?ﬁfo’e deﬁned and

Cl - C8-al koxy, @fe b®2c1<§fou§%1ﬁétm paﬁd&b%étﬁiﬁo@d riRY, withthh QX4 nfefal %ﬁB&uﬂeﬁn@ﬁenyl
substituted by hydro Cl - fa Cl - C8-al koxy, or by C - al kyl
substituted bya]rlfﬁlélP’S'i?tjlblc%'i"m@@) %‘P""dttﬁéeaﬁf"@bar ation of conpounds of fornula I
where Case 4- 323hGPIrh¥acaR adid P kg1 2006, 112 R is C -Cs-al kyl am nocar bonyl
optionally substituted by hal ogen,” hydroxy, amino, Cl-Cs- alkylam no,

di (Cl -Cs-al kyl )arri no, carboxy, Cl-CB-al koxycarbonyl, nitrile, phenyl, Cl-Cs-

hal oal kyl , or fg;lth@reﬁgfgtydn&%m&mg&sloyfﬁﬁgﬁtp%%ed by hydroxy, or R i's
Cl - C8- al kyI am ngcar bon optionally substituted by C3-Cs-cycl oal kyl

optionally s utBsﬁ Qlc@seackk%@rmnwbs%g) op@crnaMwagtlt@Fd '@sa %rl%?’rl%ﬂﬁhﬁtﬁééﬁ%@ﬁxﬁhc
optionall'y SUb$ﬁ1Fh%l?gdonQ36r ﬁ;bre%gqak%won%%vegs@ﬁwthemtcbﬁs%ﬁ 0 FEéﬁdFOX%

or R is Cl-Cs-alkyl am nocarbonyl optionally substituted
optionally sub§tﬁ°€i‘:ﬁ@ésﬁl§?h‘3fh®@fﬁ@ﬁ§w@$ otiongfy-sybskipted IUrch@s-qU@l Or Cl- s-alkoxy,
C - Cs-al kyl am RpgALDRNKL( @Rﬁ'(‘ﬂﬁ{?' Haevafeﬁsdtlsbﬁwﬁetkaxno@eséc; %roﬁs %g.pgr@@d
heterocyclic ring having one nore ring tero atons selecte romthe
group consi sti hgewtydizyigehavingring poges raa detenalapimsseleqt¢rafrom thegrdweicongisting of
optionally sub t y ) i's
(=0 -(NH) a %;&%tﬁﬂeﬁ%égﬂ ?@sgfp% hagi“&%%%g E%#Sﬂ’re%“%‘tﬁ@d bﬂ"}a%y sr@g’rl’ed
het erocycl i ¢ riCagstalekner bore- or 6-membered Merbfembcrmgdta@ms omrewedng Ietamo t he
group consi sti n m(gf

optionally subs |tl§%l?a éﬁ%@o‘?ﬁthg%%o%?&@lﬁ ?%F%?ﬁek%g& é‘mggybglr ngy a 5- or

6- menber ed het erobsre R & —|(GJ=F@ (]NHM - gvheree 190 anioF denpferm gs—ﬁetjeﬂaalkyhd)MMBalkyel ect ed
fromthe group i 0 i en a u
(C=0) - (NH) b- T SRR Al 208y, -LARSE, 418 %Lstl B s“bftkt“tfd ]c%][? A 1y

or T denotes phenyl substituted by hydroxy, C,-Cg-alkyl, C;-Cs- alkoxy, or by C;-Cyalkyl

substituted by hydroxy,
reacting a compound of formula I where R' is hydrogen with a compound of formula IX
0
18 =
R —C\ IX
O—H

where R' is C;-Cg-alkyl 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,
that ring being optionally substituted by C,-Cg-alkyl or C,-Cs-alkoxy,

or R'® is a 4-, 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur, that ring being optionally
substituted by hydroxy, C;-Cg-alkyl, C,-Cs-alkoxy 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 C3-Cg-cycloalkyl optionally substituted by hydroxy, C;-Cg-alkyl, C;-Cg-alkoxy, or by
C-Cg-alkyl substituted by hydroxy,

or R'® is phenyl substituted by hydroxy, C,-Cs-alkyl, Ci-Cs-alkoxy, or by C;-Cs-alkyl
substituted by hydroxy; or

(1) for the preparation of compounds of formula I where



substituted by hydroxy, Cl-Cs-al kyl, C-C8-al koxy, or by Cl-C8-alkyl
substituted by hydroxy, or T denotes phenyl substituted by hydroxy,

Cl - Cs- al kydase 4GbxEGBu@bkoxy, or by Cl-Cs-al kyl substituted by hydroxy”‘tmﬁzm]E
reacting a conmpound of formula X R N RS N=CCO S X R3 R wherein R2, RS,
R4 and R5 are as hereinbefore defined, wth a conpound of formula XI R17 NH
Xl R18/ where Ru and RI8 are selected fo m hydr ogen, hydroxy, am no,

Cl - C8-al kyl am no, di (Cl-Cs- al kyl (am no), carboxy, Cl-CB-alkyl optionally
substituted by K'Mﬂépéélalkﬁ%&g%onﬁ%p%alwX%%Jeﬂw h&l@éehol{}@ny ARyt ed by
hydr oxy, Cl-Cg-al koxy opti onal substituted by dr oxy

Cl - Cs-al koxycarqﬂﬁyﬂmmo SHEr elkyl iefy 61boxyhen(d- ﬂlbchP?éWi pitdlgpdentl e da- by
hydroxy or Q- GgGR§E oy 3R 348N RAaEy sobHRARAR drokk3 al kyl, and a 5- or

6- menber ed heterocyclic ring hdving orde or nore ring hetero atons sel ected

fromthe group €& GtGsralkybminseptpeny! optiqnalbyehstiied BUFphotycloplligkoptipiagdy bei ng

optional Iy suhgpdiid droxy C]-C3-al kyl or C]-C8-al koxy, or when Rl
is -(CO-(NHa He1 cﬁ%ﬁ}}{ro ydrogen and R18 is a 4-, 5- or 6-nenbered

heterocyclic ring km@nr@ngallﬁ'rlﬁemmcarbgmé Opmqmgllmb@ﬁwiethhmﬁcs@k%mwmﬂbm t he
group consi stingyo gﬁ nitrogen and sul phur, that ring being
optionally substl tute %’rox d -C8-al kyl, Cl1-CB-al koxy or by a 5- or
6- menber ed het erd@eysclir@ aikyrlﬁgnlh@arbngyl@nteon@hly sbstiuted Ingphisat| epiionaliy owstiteted bict ed

fromthe group n joxygen, nitrogen and sul phur, or when Rl is
- (C=0 - (NH) b- T]ﬁ@[lz%yﬁttth@ Iggen and R18 is either C3-C8-cycloal kyl

optionally subfstPi tisuE ek~ dﬂwlmdmcawnyl@ﬁncaﬂhasmsﬂmtem :(:Bmﬁkm;bered thetgpeyclic
CIC5- 1 0 Suay o e S R o BB P

hydr oxy; and (i mt)rogeaamwphng tltahmgtemglopamallymfmpmumdibpnydfr@aynﬂi @a -dlkylor €1-€e or
salt form alkoxy,
or R' is «(C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by hydroxy, C,-Cs-alkyl,
C-Cg-alkoxy 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=0)-(NH),-T where b is 0 or 1 and T denotes C;-Cs-cycloalkyl optionally
substituted by hydroxy, Ci-Cs-alkyl, C,-Cg-alkoxy, or by C,-Cs-alkyl substituted by hydroxy,
or T denotes phenyl substituted by hydroxy, C,-Cg-alkyl, C;-Cg-alkoxy, or by C;-Cg-alkyl
substituted by hydroxy,

reacting a compound of formula X

wherein R%, R?, R* and R® are as hereinbefore defined, with a compound of formula XI

17

R\
NH Xl
18/

R
where R'” and R" are selected from hydrogen, hydroxy, amino, C;-Cg-alkylamino, di(C;-Cs-
alkyl(amino), carboxy, C,-Cs-alkyl optionally substituted by hydroxy, halogen, C3-Cs-
cycloalkyl optionally substituted by hydroxy, C;-Cg-alkoxy optionally substituted by hydroxy,
C,-Cg-alkoxycarbonyl, nitrile, halogen, phenyl optionally substituted by hydroxy or C;-Cs-
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alkyl, and a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms selected
from the group consisting of oxygen, nitrogen and sulphur, that ring being optionally
substituted by hydroxy, C,-Cs-alky! or C,-Cy-alkoxy,

or when R! is (C=0)-(NH),-Het, R" is hydrogen and R'® is a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by hydroxy, C,-Cgs-alkyl,
C,-Cs-alkoxy 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 when R' is «(C=0)-(NH),-T, R"" is hydrogen and R'® is either C;-Cg-cycloalkyl optionally
substituted by hydroxy, C,-Cs-alkyl, C,-Cs-alkoxy, or by C,-Cg-alkyl substituted by hydroxy,
or R™ is phenyl substituted by hydroxy, C;-Cg-alkyl, C,-Cs-alkoxy, or by C;-Cg-alkyl
substituted by hydroxy; and

(i1) recovering the resultant compound of formula I in free or salt form.



