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WD 2006/ 125803 PCT/ EP2006/ 062592 1 Thi azol e

derivatives and use thereof Field of the invention
wabios/ipssesent invention is related to the use BPET/EP2006/062592

thi azol e derivatives of Formula (1) for the 5

treatment and/or prophyl axis of autoi nmune di sorders

and/ or inflamuatory di seases car di ovascul ar

di seases, neurodegenerative alseases bacterial or

viral infections al | , ancreatltls

mul ti-organe fai FBP@OI%K‘%\&'@?V%@@&&@% eretflot el et

aggregation, cancer, transplantation, spermnotility,
F1eldroftﬂermw1t1endefi ciency, spermnotility, gr aft

ection or l.un i.njuries. eci fically,
hif St Srervion, i ieted ohe o o REvals fioyaliyes OF EBigie b for the
treatRer1OAMH/Gt ipddphyRRfsaE Yadidigmudoi BisbideRs @hd/bh Enfdihmiioly diseascs,
or function of the phosphoi nosi ti de-3- kinases, PI3
cardiaaseiHeru Ageases, tnearadaganstative diseasesh bagierigl targeirat lvaqua@,ress allergy,
aStthﬁ,l ﬁlggfi reQ@tYse Iﬂul?lr FAII% tﬂllﬁl‘eg rlé!iﬂe:yn gls&ﬁlase félgtefé?ldggregatlon cancer,

proliteration, SUfvi v vasculari zat
transplaﬂtmmre speraf rfnonllnyng'ythgdoymiﬁﬁcienqn sparnt motilityy gk rejection or lung

injufh. P SR B o v e SRS dorieBye dGptsgies for e

modiBatfne @otaBBO thel Dhibitldd éf @{Hjaéfﬂﬁﬂ?a&s aRcHEL lof @he Phosphoinositide-3-
2001, Annu. Rev. Biochem, 70, 535-602). The term

kingsegRI3KS. gi ven to a fami |y of |ipid kinases which, in
manmal s, consists of eight 20 identified PlI3Ks that
are di vi ded into three sub-famlies according to their

Backprouud of the aventiduei r sub?t rate speci fici tyd d ass |
Pl
e 00Tl L Rl SR,y R, <o

surdidl} vak@sgdatoh)| enchidianer @faﬁldkmg[ oglatdie ﬁmpaﬁt ln@ﬁﬁtev lo@tgrowth,
the interaction of Src hagnol o 2 (SH2) . domajn wt
merﬁ praas Fetikine, Srp@o¥ide nedistion lﬁeweorgzslzwoat #dy gl}er%m%m% (Cantley,
200@6‘3(%%%' $963 qk355‘ ks 7 Bhd :t’&gh‘aggebrg&?cee? af ab@dl%’ Yinfiu. fﬁérvr@zochem 70,
(pl00(x, pl10(3 and p1108) and five regulatory
535|-@Bf orns (p85a, p85(3 p55y, p55a and p50(x) exist for
| S I in .

The tegg Pﬁél?ﬁ g;fvgﬁg 2 o oef' lﬁ)ti FI’IPO sevgthugly ﬁﬁlgangr ?l}s,, co§1§1¥ts of eight
idertited PEIES thaeﬂ'enﬁ\ﬁ&ﬁmﬂf thﬁe&ﬁlﬁ fArBilics addondig (dothdit Qifucture and their

cat al yt| C. sub-unit conplexed with a 101- kDa
Sub?t%"tﬁpgf Woprotein, p 101). 30 Class Il Pl3Ks
Cl BUSSPIEKs bohsARh b SR CM3b €A afd Elass IB.

agsqr?oxrfrmt el §/ oS 170 VI‘<,Da a%gﬁﬁschar acteri zeaglS by the
Clapﬁr eomsists off ann 8§ kNarmagHatprycmitggespdnsible for protein-protein interactions via

the interaction of Src homology 2 (SH2) domain with phosphotyrosine residues of other

proteins) and a catalytic sub-unit of 110kDa. Three catalytic forms (p100c, p110p and p1103)
and five regulatory isoforms (p85a, p85p, p557, p55a and p50a) exist for this class.

Class IB are stimulated by G protein By sub-units of heterodimeric G proteins. The only
characterized member of Class IB is PI3Ky (p110y catalytic sub-unit complexed with a 101-
kDa regulatory protein, p101).

Class II PI3Ks comprises o, 3 and y isoforms, which are approximately of 170 kDa and
characterized by the presence of a C-terminal C2 domain.

Class III PI3Ks includes the phosphatidylinositol specific 3-kinases.
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Cass Il PI3Ks includes the phosphatidylinositol
speci fic 3-kinases. WD 2006/ 125803 PCT/ EP2006/ 062592

W@ 200ha2800| uti onary conserved isoforns pl 10a BCTER0AS/@2592
ubi qui tously expressed, while 8 and y are nore
specifically expressed in the haematopoetic cell
system snooth nuscle cells,, nyocytes and endot hel i al
cells (Yanhaesebroeck et al., 1997, Trends Bi ochem

s i S S S e

are GRbre Wpdéifically SRptEssty RE (A qla&hhtﬁ?@étlc a<_§311V\@5lsban§1Ssrﬁ’éo‘l‘!l? amiicle cells,
context. PlI3Ks ‘are enzynmes invo

ved in hol i p
myeqytps and prdothelial %ilé(fé@ﬁwab@éclq 41 af. eéﬁf%n@@nd&)glach%w ee3(7), 267-
72).0&%‘182‘“6 egs%r{ Wi t aﬁé(g B@l ?(F' 11?5&ngﬁ181%1 Elgl'l%¥ %ependmg on the
mto en egrins (cel nterac Fons
cellhlar—nﬂmestypeyﬁdmnmﬂsas welrasshseawmbnmur otransmtters and
also by intra-cellular 10 cross regul ation by other
signalling nol ecul es (cross-tal k, where the original

PI3E} GRAbnAyaes 11@\Qil¢édaﬁleplﬁ>§§[ﬁ>h?ﬂf ﬁhﬁsﬁim &ﬁ&ﬁ\@y&tﬁﬁt@& ith ResPonse to a
second step transmt si s to PI3 by intra-

varigly o) etraselidan (sighglse t§§ graythh fﬁorg,wwlltogma@@gﬂns (cell-cell

550 OSBRSS S At by, et

cross| wgulafigr byrmhwrnslgmlmg modecules ((srdSS}tallt i whate th(n otiginal signal can

st Jp8 sty e hpho Ut & Lol e mgaly simals p 3K by inir-
cellﬁﬁﬂﬁ@ﬁtﬂﬁ@ cv8hi8)) Budhtas @mall YA THaysCkithses dhghospiasdstOfor Baameple.

group of Ptdins has five free hydroxy groups and
three of these are found to be phosphorylated in cells

Pho's%l}) gg%ﬁrﬁfsﬁ&t P 52 i@k b3R8 bufilidd Bﬁ)cfi”f& thé ?ntracellular 1nos(1jtol lipids in

oryl ate derivatives are collectivel referre
eukaas'otm oells; ebnsirting pif dP-npioeigositol-1phospbihi (ﬂméP) liglesl YiRlits) phosphate

ool Sl PR, e IR R0 PR 5 KR e

three®F Hdaﬁe ard fomdao a@ﬁ Phosphoryddied mueH} fradiBrehtddombinalidss PidIns and its
pos atases an I pas [n vitro, Pl3Ks
pet y Mg elvRS srehwﬁls%welygr@we&f henpHi95i PRespholipids  or

phoEI?IHb‘ih()'sfﬂldEJ1 reR).dis rPl" PPeﬁééb%H/@t‘r%ﬁn documented in eukaryotic cells
phosphati dyl i nosi

(Vaphuesetimaedhast| aln 2901, odzbozqze)pﬂ’dgp}i a‘@gde( B (pybrangm@nd are substrates for

. ph I bi ph hat Pl (4, 5) P2),
kmaPs é’g,RQ@hth%’es'aHEE ra‘Jtl ng thlrgeolspp?depgodl(mt s) 2)5

In \nan;ePBKrsr;ﬂmpﬂstatyldw tha Gsh;t&xbxyB -grmmophtephadie] ¢k (id) t(Ryee different
phosph |.inosit ol I

subBriSpraa RS Bidisy. phRreBRphaE -t oRpghachERDP) and
hokiafdyl FoiRdbPhite 210D rekgRBWSly generating three lipid products,
P ﬁﬁc%lfﬁzooaloéz% 5?’ gﬁ‘ Fpkas VE & pric proct
namely  phosphatidylinositol 3-monophosphate (PI(3)P), phosphatidylinositol 3,4-
bisphosphate (PI(3,4)P,) and phosphatidylinositol 3,4,5-trisphosphate (PI(3,4,5)P; (see
Scheme A below).
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Inositol ring O O Ptdl ns (Phosphatidylinositol) P13K
w@200022580p1, O O OH HOHH O HO 3 HO 2 H O P- CPCHEP205/062592

H2ZQAt: 0 O0i O PI(3)P (Phosphatidylinosito

3-nmonophosphate) Schenme A The preferred substrate for

Class | PI3Ks is Pl(4,5)P2. ass Il PlIKs have a

strong prefererence for Ptdlins as substrate over

Pl (4)P and Plgﬁ¥§)P2. Class Il PI3Ks can only use

Ptdl ns asy busjupstrate in vivo and are likely to be

r esponsiol thq?generation of nmost PI(3)P in cells
(Vanhaese -mlo, 2001, above). The
phosphoi n iHO dés ignt racel lul ar signal ling pat hway

begi ns mﬁt%ithe Ridi ng of a signalling nolecule

(extracellular |19 LA s

(e zammmpgangwww%w
rosine”ki masej) to

receptor (e.g. receptofl t

G protein linked transfrenbrane receptor 10 integrated
into the plasma nmenbrane re@tdinsi(Plpsphatidyhinosite) | vat i on
of Pl 3Ks. Once activated, PI3Ks convert the nenbrane
phospholipid Pl (4,5 P2|into PI(3,4,5)P3 which in turn
can be further converted pIsSK0o anot her 3'
phosphorybat ed form of |phosphoi nositides by 5'-

Ozlll/o
|
H 0O OHH
HO 0
1
HO —P-
3 H02H o (II; 0]
H /
H,C 00 y NG x
O\H/\/\/\/\/\/\/\/
0]
PI(3)P (Phosphatidylinositol 3-monophosphate)
Scheme A

The preferred substrate for Class I PI3Ks is PI(4,5)P,. Class II PIKs have a strong prefererence
for PtdIns as substrate over PI(4)P and PI(4,5)P; Class III PI3Ks can only use PtdIns as
substrate in vivo and are likely to be responsible for the generation of most PI(3)P in cells
(Vanhaesebroeck et al., 2001, above).

The phosphoinositides intracellular signalling pathway begins with the binding of a signalling
molecule (extracellular ligands, stimuli, receptor dimerization, transactivation by heterologous
receptor (e.g. receptor tyrosine kinase)) to a G-protein linked transmembrane receptor

integrated into the plasma membrane resulting in the activation of PI3Ks.

Once activated, PI3Ks convert the membrane phospholipid PI(4,5)P, into PI(3,4,5)P3 which in
turn can be further converted into another 3” phosphorylated form of phosphoinositides by 5’-
specific phosphoinositide phosphatases, thus PI3K enzymatic activity results either directly or
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speci fi c phosphoi nosi ti de phosphat ases, thus P13K
enzymatic activity results either directly or WO

WQ 61186803 PCT/ EP2006/ 062592 4 indirectly iPCT/BP2006/062592
generation of two 3'-phosphoinositide sub-types that
function as second nessengers in intra-cellular
signal transduction (Token et al., 2002, Cell Mol.
Life Sci. 59(5) 761-79). 5 The role as second

sen rs of hos or rod ts ,0
md‘F‘??@& Vege %?“%{a Fé%vﬁ}yg 8§P&ﬁ ﬁ%ﬁ%‘&b&’f’? g*ﬁ’t Fufiflon'& second
mesRéerigdersaiy Sntrd-0él lulkdisiighal feseudDagTdienler D L) Cell Mol. Life Sci. 59(5)

prollferatlon cell differentiation, cell growh,
7611 size, cell survival, apoptosis, adhesion, cell
notility, cell magration, chenotaxis, invasion,

cyt oskel etal rearrangenent, cell shape changes, _
Theveed¢ e$ eccond andssaigensgofaphysphordbiofl iptodyatshelaPtd{rst asit ns involved in a
vanggloec:%l% r%roa\lr\}/g%é:tﬁ?n %?ﬁll §' m%&czm gﬁoase Cg;%glg%lﬁ)él (?ell Iglif’epa%ion cell

diffgrentititionf celf gedvah) cel sﬁétcfeﬂ0§m1ilsl apbmesis, Calhbsich, cell motility, cell
chenDkLnes is invalved in nportant dis ases such

miggation, CRAPKAYISo HIVAHIOD - cxt?ﬁlfaﬁaaé fearfﬁ@aﬁlaa@g &Rk rshERc ghanges, vesicle

trafBOGhO ARGk Bolid &quﬂleﬂﬁtzééé AFbISAMRAITNR ngé t3‘@?’-15'7)1 @hemotaxis —
Wman et al. | nmrunol Today 21(

the direefedhmeyement of zgtkotov@gd @ ferceagI{BUE8] 1e11t01fg:h§131ca1 attractants, also

call@e rczl(ré 0 %esa is ’1nv%)8%% 1{@::?1%? i}n ot tl%fz‘fsgsl%gglﬁ 613 %Ejlmmatlon/auto-

1mnﬂﬁﬁtyknme®gamtratmt aiogenssid, hevasioamectdsedsiseand dvdund iealing (Wyman

i.n ved in ran f.cellylar p i nc in
et aéeﬁfmg desiol” tod & il adict gl opole) Sgleeﬁfa%%ﬂ%t) 1049-33;
Hirsdh- et 199001, GUIEBNY. @5]%‘6%9-25 sandGdraPPet JRRODY, Bht Immunol. 2(2)
1995, Sci ence, 267, 3-05 20 Recent biochem ca
108sk5)di es reveal ed t hat, Class | PI3Ks (e.g. Cass IB
i sof orm Pl 3Ky) are dual-specific ki nase enzynes, i.e.
they display both Iipid kinase activity
PI3{1q11’mss pbtmaydbm,tl'sal‘nerefore ptleypd te badsvdlvadem)a amgemficchdar responses

inctFigl 5 S GREM it indeaniont ePare dhes (R Rt Biolomy 5

577.9% lvd6end., 2990 SeRR&DDOT, Yha3-DoN as i nt ra 25 nol ecul ar
regulatory mechani sm Pl 3Ks appear to be |nvolved in a

nunber of aspects of |eukocyte activation.

Rec@ OBiBeH J:a‘rlltsﬁféhesp eaﬁ r‘@ e tCEﬁésg gﬁ%%? g@% éﬁ%;l@ hé%%}frf 9I3Ky) are

yS|ca y associ a

duaCEpRBificiinash ehsynaas, 1. embdf}t display bethit lipial ki s gctmly Qphdsﬁhorylatlon of
f r the ctlvatéﬁn of T-c g!ls i n.response 30

pho obh 28 el 1as PG indSe dBHVIDD, T Ly adiEs bl ppinduce the

phoﬁﬁlﬁpﬁ%dnp bf Yihf ﬁ)_t@te'ﬂﬂ i efub@fat@e NRQudihg Ciuwjbﬁlﬁphorylatlon as intra-
, an inportant T cell growh

interl eukin-2 $en
molpeilargegylsprrsuechanism| . 1991, Sci ence,

PI3KSs appear to be involved in a number of aspects of leukocyte activation. A p85-associated
PI3-kinase activity has been shown to physically associate with the cytoplasmic domain of
CD28, which is an important co-stimulatory molecule for the activation of T-cells in response
to antigen. These effects are linked to increases in the transcription of a number of genes

including interleukin-2 (IL-2), an important T cell growth factor (Fraser et al., 1991, Science,
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Mut ati on of CD28 such that it can longer interact with
wPi®ek2sase | eads to a failure to initiate |LPQI/EP2006/062592

production, suggesting a critical role for P13-kinase

in T cell activation. Cellular processes in which

Pl 3Ks play an essential role.include suppression of

apoptosis, 5 reorgani zation of the actin skel eton,

251y 30 P8 MRRSOR S ERa o Bl L3R ¥ g igh Rk eads 10
failgre peinitidtSIH.-Y pfaﬂuaidno Buggadithglacuikiosiyrble forRIG katas©im Rl activation.

adhesion to endothelial cells. PlI3Ky has been
identified as a nediator of G beta-gamma-dependent

Celfu‘ﬁﬂ r8des Q8 iR fwhl <PTIRG! rgl%@ LY MORLHA f1GnRRHE sgﬁgdﬁ@mﬁrﬁ‘ afpoptosis

nits of heterotrinmeric G proteins. 10 Recent
reorigamzzttmrpfdb@ estinbekgletdna cardiag Kyy acgicagrewi fielyenpen %mehase stimulation

by isdpparybd Ry Rougusn e, 0y B e G B o Teukooyte

mlglrétﬁ)nfé.ﬁ&h&lfb'sloh@o bRfthetigl dells.f unction, stinuli in context
of | eukocytes, immunol ogy includes cytokines,

PI3K 1 baro keave lentifiee A 8i mediaton e @dmtaegammarﬂngndm regulation of JNK

act1ﬁ%}? wﬁgr%}n (? I;;c.ata %%}n(ﬁj a al‘re akbﬁ%m%qoff h%ﬁa%&:[lﬁ‘ferlx E{&Lﬁt%ﬁlj or el 1.

RecSﬁﬂly, it Ha'b”oeér?ﬂeslﬁbecﬂ&@@@l(y rdlbysSademiatory Bighdls t@6Sgh various G(i)-
ai nst individual nmenbers of a faml

4y of enzynes
coup 8 vecgBlovELaBersue eigtl 003, olmmaeily JREY i ér Lt oregtrak to mast cell

T

adekosnws,anltlhbdlm tirgegins, Taggsagatomfaoions grcmth favtors, speiséesf archormones for

gui sh anong the
I 4 gPo gt B P L dei i et S e

O NOO OP OIl OLY 294002 Wrtmanni n | C50 values

of  wortmanni n agaj nst each of the various Ca
Spepifig inhibifers against dividwal memhres ofra familyoficrrymes nreﬂée valuable tools

br&ahﬂﬁﬁnéﬁﬁw&M%Qﬁggguﬁgﬁh@st each of these P13-kinases
are about 15-20 t

CXi

P’.

Two compounds, L.Y294002 and wortmannin (cf.hereinafter), have been widely used as PI3-
kinase inhibitors. These compounds are non-specific PI3K inhibitors, as they do not

distinguish among the four members of Class I PI3-kinases.

LY 294002 Wortmannin
ICsy values of wortmannin against each of the various Class I PI3-kinases are in the range of
1-10 nM and ICs values for LY294002 against each of these PI3-kinases are about 15-20 uM
(Fruman et al., 1998, Ann. Rev. Biochem., 67, 481-507), also 5-10 mM on CK2 protein kinase
and some inhibitory activity on phospholipases.
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481-507), also 5-10 nmMon CK2 protein kinase and sone
WO edvch28803 y activity on phosphol i pases. WO 2008¢/RBRIOB062592
PCT/ EP2006/ 062592 6 Wortmannin is a fungal netabolite
which irreversibly inhibits PI3K activity by binding

covalently to the catal ytic gormi n of this enzyne.
Inhibition of P13K activity by wortmannin elin nates

B RS R SPAE (SRR RSy o
covhloftly Qﬂthe 420611i6 ddmainxdTehis RRASe. ThHibitioR bf FEBKNAvitS B Wortmannin

_that P13K 5 acti vi t])F/1 in cells of hemataqpoietic
clinyingigs, e, supsaapent Aetlirlay rotBRRSP dpHRS §Xtr%%&ryfaé§>r (Bhtden et al., 1994,

Pro@t R&H1. YR Sci. Usd, 1K 9oy0- Sﬁ) Bxperifdfd WEd W oruRNn, O§ho$vhtﬁat PI3K
non- Menory | Muné r espons ociated with acuté and
actigity ongedls iof h¢raatppri¢tisrlinemges ealrtlgnlalslr u@ntmhus imagocytes, and other types
of lé’\ﬁ( E n r115| ﬁVolvch I emelegr o“:f\ﬁlledr‘?o%gr%eﬁ*lorslt k' n%r?s% afs o%%édovlv’]ith acute
r sone aspect’s ocyte
and&hgma:lmﬂgnmhﬁ@ugh G protein coupled recept ors (Thel en
10 1994). MNbrever, it has been sho t hat, )
Baswipv stadlics Hs1g wortpanuip obens)ihevidence thab BRi- km?ﬁeam%ﬁosﬁs glppyrequired

for §Mﬁ@ B&ebd O IMEIKSBSE sidnAaMRY ﬁﬁoug'hrt}%%té‘fﬁ%uﬁ‘l%d Y QRpRrs (Thelen et al.,
mpounds do not” di stingui sh anong the various

1 99|4L- (Mqrpmr, ibhasppegshown th@trvmrﬁsarmntar@dﬁmp%blpak neugnephil migration
ééoxﬁg fr&é owg'\%l; % ea,s 'tﬁ]esg gx&g?m‘gi tdﬁ qt%? nglkgulsh among

nonena. oI r’esu t ave In
the Ivalthxblm ikafosys diibPBKg( #npinains X184 00RIch parmiculac PEXS sofdim drnisoforms

gmntttEl r activity of certain cytotoxic agents
aretnéfog' PGP G ant , 2003, Current Drugs, 6(10),

946- 948) Recently, thi azol e derivatives have been
recently devel oped as P13K inhibitors (WO 20
Someygsylts hpnq grdicaddhst P8¢ suzhibites, \fgy caopBy & Y2943, can increase the in

Fiit) SFLORP il AOhGnile iPLGIE, 2

o FSRBLARISIA ) SEL558P R0 SRHUERRIOHE, g, o

Drigf) QYA0)0IB¢8)di scl oses thiazol e derivatives of the
following structure: R2 ~ S~NRH Rs

Recently, thiazole derivatives have been recently developed as PI3K inhibitors (WO

2005/021519; WO 04/078754 and WO 04096797).

WO 2005/021519 discloses thiazole derivatives of the following structure:

R2

RS s%—N R®
S>/~N

R4

WO 04/078754 discloses thiazole derivatives of the following structure:

\ H
R | »—N/
s R

WO 04096797 discloses thiazole derivatives of the following structure:
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R3 4 25 WO 04096797 di scl oses thiazole derivatives of
the followi ng structure: WO 2006/ 125803
WERODLERBAD6/ 062592 7 R2 N H R4l \ SN\ R N RCT/EP20062852592
The high rel evance of the P13K pathway in sonme w dely
spread di seases stresses the need to devel op
i nhibitors, including selective inhibitors, of PIKs. 5
Summary of the invention One enbodi ment of the present
i nvention provides substanges which are suitable for
the treatnment and/or pre non of, disorders rel ated
to phosphoi nosi tide- 3-4i nas 5,%PN3Ks. Anot her
enbodi nent of the pres f\'nvéntibﬁ1provides
subst ances which are sui le for the 10 treatnent
and/ or prevention of autogemune and/or inflammtory
di sorders. Anot her enbodi nent of the present
i nventi onprovi des substances which are suitable for
Thet ligh rdlevaatarefithe RN pathpap wesimowidely spacadi dscasssstrasses the need to

i seases. 15 Anot her .enbodi nent t he present
‘hvgﬁggﬂﬁwgﬁ&ﬂﬁ% ﬂ%§i§HB%P§ﬁ@8§’Wﬂﬁ%ﬁ'are suitable for
the treatnment and/ or prevention of neurodegenerative

di sorders. Anot her enbodi nent of the present invention
j nces which are suitable for the

1
r . .
ool BB SRR NRIT, B Dbl apuSi i o
treagraertt mad/oppmeengian of disqrders kdlated togrhosphoaidsiinde-3-kinabas PI3Ks.

di seases, platelet aggregation, cancer,

transpl antation, spermnotility, erythrocyte

Andidri ditiinyent 9F éel préghemiveivn provides substhnd@s which are suitable for the
respiratory diseases and i schem c_conditigns. Another

treaipgst andrarprevntion al gyle-dmppng spdinlanpatey; digdetheni cal
conpounds which are able to 25 nodul ate, especially
inhibit the activity or function of

Anpthes phbedimsitt ¢fdhe Breiént dmentionPir@idesi substatioss adhichsarg seigable for the

in ls. especial l.y in - -humans In a preferred
weel e A a o Op b PR esi nase y- W0
2006/ 125803 PCT/ EP2006/ 062592 8
Another embodiment of the present invention provides substances which are suitable for the

treatment and/or prevention of neurodegenerative disorders.

Another embodiment of the present invention provides substances which are suitable for the
treatment and/or prevention of a disorder selected from bacterial and viral infections, allergy,
asthma, pancreatitis, multi-organe failure, kidney diseases, platelet aggregation, cancer,
transplantation, sperm motility, erythrocyte deficiency, graft rejection, lung injuries,

respiratory diseases and ischemic conditions.

Another embodiment of the present invention provides chemical compounds which are able to
modulate, especially inhibit the activity or function of phosphoinositide-3-kinases, PI3Ks in
disecase states in mammals, especially in humans In a preferred embodiment the PI3K enzyme

is PI3Kinase 7.
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Anot her enbodi ment of the present invention provides a

new cat egory of pharmaceutical fornulations for the
wo ewatizdnd of and/ or di seases nedi at ed sel ect eRICT/EPI006/062592

aut o-i mmune, inflammatory di sorders, cardiovascul ar

di seases, neurodegenerative disorders, bacterial and

viral infections, allergy, agthma, pancreatitis,

mul ti-organe failure, kidney diseases, platelet 5

at.l on cer transpl ant at.i.on er il .

Anglf: SBRR ARG Pisrety Mo By e p gR Calbgtpy of phimacoutica
forrhiilatigrs efor mea:matrﬁérm rof sidssradiscasen ehodineddesdlected from auto-immune,

condi tions. Another enbodjnment of the present.

inflprpaiery GHofsiersy iCardiovasaHir (iisgasesy nqurRdegenesativs rilisosdray, dracterial and
v1raﬁ’ rlﬁ‘é@cﬂ)tnk ozﬁle?éy thﬁﬁfa ?ﬁrﬁ:réaﬁ{@ Ched- Jr% D AR kIIHMP Biseases, platelet

I"amat or y~"di sor de car di ovasc 10’ di seases
aggregatucud egegeer ansplantdiien rspems mabisity, earythltocatn dleficienty, graft rejection,
i nfecti | | S titis,
tung By 4Fhfo B3y GROEEEEC ' i el et
aggregatlon cancer, transplantatlon spern1nnti|ity
eryt hrocyte defk0|ency,,graft rej.ection,

Angt rLﬁrplgginneqftégfpt ¢ é)(qﬂng; igvention groyides 2 %@ﬁ tor the treatment and/or
preFc@digh lof ARBrdedsdsdidtiANBoR HSinBMe, it MEnhAYENdisQ8ers cardiovascular
provi des thi azol e derivatives of Formula (1): RN
disagsqRp nqu@dmene(altl)/e wiiserders, fracteridl and Rsalaue“eq!i@fm,neﬂergn asthma,
et cr on | ow. In he
pan&ﬁ_gtlt%r 1%13 %tr%%gl n%gélljﬁ o%p%lr Vi éaéé%g 8 ﬁ[&%t ggregation, cancer,
tranapimﬁatabmgsﬁe&nFmomﬂltﬁ éﬂy)hré@lte uﬁicwasy,agrﬁdlrejaamm luhg injuries,
anot her enbodj.nment, t invention provides a use of a
res TGRS (B TG MR & (1) 28 For the
preparati on of a pharmaceutical conposition for the
treatnment of a disorder selected from auto-inmune,
i nfl ammat ory di sorders, cardiovascul ar di seases,
neur odegenerati ve disorders, bacterial and vira
infections, allergy, asthma, pancreatitis,
In onel dmbodingant ethe dnveutien prodd20BEZA12 986t RESToHr2MOR/ (062592
9 ki dney di seases, platelet aggregation, cancer,
transpl antati on, sger nDtN |ty 2erythrocyte
deficiency, graft rej ﬁg Injuries,
respiratory di seases ahd em ¢ conditions nd other
di seases and di sorders as oci ed with the
phosphoi nosi ti de- 3- ki nases, PI'S8Ks, conpri sing

(1)

wherein R, R? and R? are defined in the detailed description below.

In another embodiment, the invention provides a compound according to Formula (I) for use

as a medicament.

In another embodiment , the invention provides a use of a compound according to Formula (I)
for the preparation of a pharmaceutical composition for the treatment of a disorder selected
from auto-immune, inflammatory disorders, cardiovascular diseases, neurodegenerative

disorders, bacterial and viral infections, allergy, asthma, pancreatitis, multi-organe failure,
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PI3K a and y. 5 In another enbodinent , the invention

provi des a pharnaceutical conposition conprising at
wo emsti2ssne a conpound according to Fornula (1)PEIEPR06/062592

pharmaceutically acceptable carrier, diluent or

exci pient thereof. 10 In another enbodi nent , the

i nvention provides a nethod for treating a patient

suffering from a disorder selected from auto-i nmune,
inflanmmtorny dj sorders, cardi ovascul ar di seases,....
kidgey P8t rPé%/tlei GEETGE LGPy SpTECT b%%‘?@?‘i‘ts'im% R Fagulity, erythrocyte
deficitheg lgtafin@jecadd, tirg)injudiss, rodpiraandik€déd dnidsschBimid donditions nd other
. organe failure, kidney diseases, platelet aggregation, .
discasgicantd, disprgdpis ssoniated grth b arhosphoimositidg-3-kipgsgs, WilgKys gomprising

jci.ency, graft rejection, lung injuries,

Pnggi%ﬁtgtory di seases and i schem c 15 conditions nd

ot her di seases and di sorders associated with the

hosphoj nosi ti de- 3- ki nases,.. Pl 3Ks. The. net hod .. .
in BaREF PERaRRgRH «ihe TREM BroLidh B BRMAERIR spRogiion comprising st
least @h84l @nigolnd labeodial A6 FoiRRAD &AL a phétthablliRANY @eteptable carrier,
_provides a nmethod of synthesis of a conpound
dilugptccgeipgnttyereek nul a (1). 20 Brief description of the

draw ngs Fig 1: K/ BXN serumtransfer nodel of

arthritis after treatnent with conpound 39. Fig 2:
In a@othkageiodimehic ¢tk iav¢rtiontpravidasausahodfar éreatimgempatient suffering from

wi th compouynd 39Shows the cldnical core vari,ation .
» kil (RIeRRH "ot PSR migr RBftre, PG BB b e giscascs
neuRlc G AIDING diRbRAtsBacttefal MMd vifil fnf&tiohd) Ql1rgy, d3thenaC paitdadlis, multi-
noi eti es that make u t he conpounds according_.to the .
organgvlateteokidasindiseases, magieteageragatigny Icgncshi tiagppipgpation, sperm motility,
g - | h i.f1 C i . i. Nh: a . .
QU P SELLE S R, S ESE hon
conflitionsled ottBd disshsasi andodisorde®y -as@ciatedkyith the plospheipositide-3-kinases,

val ent. al kyl gr.ou having 1 tq 6 carbon.ato

sk he dugiiod SmblivenistiiRettigy ceopd sberrfingle TR .

ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

tent-butyl, W) 2006/ 125803 PCT/ EP2006/ 062592 10
I gnateer, smbadimente the gayentgn preyidsgya m‘i’éﬁ‘@‘bi’% syathgs)s wof a compound
aCC(@;I.afn%rtg,Fg,lq,mnp(’myaIent_alkyI groups having 1 to 12

carbon atons, "including "Cl-C6 -al kyl" groups and

heptyl, octyl, nonyl, decanoyl,

Brief description of the drawings

Fig 1: K/BXN serum transfer model of arthrisis after treatment with compound 39.
Fig 2: Collagen-induced arthritis (mouse) after treatment with compound 39Shows the clinical

score variation.

Detailed description of the invention

The following paragraphs provide definitions of the various chemical moieties that make up
the compounds according to the invention and are intended to apply uniformly through-out the
specification and claims unless an otherwise expressly set out definition provides a broader
definition.

“C1-Cg -alkyl” refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is

exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, ferz-butyl,
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undecanoyl and dodecanoyl groups "Heteroal kyl" refers
to Cl1-Cl2-al kyl, preferably Cl-C6-al kyl, wherein at

wo emsti2ssne carbon has 5 been replaced by a heP@r/Bpi006062592
selected fromO, N or S, including 2-nmethoxy ethyl.
"Aryl" refers to an unsaturated aromatic carbocyclic
group of from®6 to 14 carbon,atons having a single
ring (e.g., phenyl) or multiple condensed rings (e.qg.,

napht hyl ). | _i,ncl ude henyl , ~.napht hyl .
R R e i Bt e e B3 ropBE R NGl ey grgups having 1
to 170 6&BYic latoind) hchiding CTRIT G-alk§t” grodps Yifd ilep®l, étyl, nonyl, decanoyl,

tricyclic fused-ring 10 heteroaromatic group.
undecanpylagd dpdecangy) BEWIPSHT het er oar omati ¢ groups i ncl ude

. ona Stit ; VALl :
ABLRPaLY 5 QOB Ltk DY G Mt o on o o
been seplasedby h heteroatoay ssflaeied frave O Ner @, iricludingrZamethpky ethyl.
“Ar%l”%fe%{é :t;)olxgz i%lggalzt‘gf‘t%fl 2&%&%5%&%%%1 %:lgcz %{oilps'foi)r(ﬁglf)atzooﬂl L arbon atoms
havg:l.g& éhfagl& afﬂl'ga(z.[gl, pherijlﬂﬁorﬁmhﬁtigﬁédﬂ?énse«ll riﬂgﬁ(éé)g.,i @@'fhﬂnyl)i Aryl include
enzof ur 2, 3-di ro] benzof uryl, isobenzofuryl,
Phe@n&%%‘ﬁ\yiri’}‘ﬁ}an%%ﬂ&?ﬁlﬁ@ﬂ’%?y! , i sobenzot hi enyl
“H IR refekd td 8 ThaRb e hédbtohddaliy) or HRFLIT G@éq}iw{olic fused-ring
i mdazo[ 1, 2-a] pyridyl, benzothi azolyl, benzoxa-zolyl,
hetegoarpmpiic i gigup; igvdaropxampiles of Helcsodromatic @ueups xucludg | optionally

nnel invl, n Ayri di [l 4~ [ .
w0881t HASHYpi i, 9. SR kg, o,
thiazelgh) uisothlayblyl, t graatyd] WL2,3-Eridzol§],84 2t4etriaadlyllr Q2 Qioxadigtolyl, 1,2,4-

6 8-t.etrahydr.oj sogui nol.yl rjnyl teridinyl
oxagigBbol 91 RHEIEy s st i laginy L 5653 iy, benofuryl,
[2,3'l<ﬁﬁyc§5]b@ﬁi6%ﬂ'¥i, 'isob&fzﬁf&{)ﬁ Berébtlﬁﬁz'ﬂyi, bEHZBIHAZOIR, @sfoﬁéﬁb{h‘fenyl indolyl,

g from

havi n to 6 carbon atons and having at | east 1

isoipdolyl, sHtindplylf beniziceidg4olylnisridanobk.2-6dpyridy b benzetiierolyl desngoxa-zolyl,

it PiT, SRR CHIF At pin il oot Rifipiaim. pyricors -
blpyridyprito]33- Kpnvidyl 05yeidpR, PO Ry HAADLYindIgY isdguiho g ratzelyh 5,6,7,8-

car.bon, at ons and avi ng at ast, 1-2 sites of al kynyl
tetrﬂwémqmngiylio-‘n@7 ér%vagwﬂ%soa}lwy@mugpﬁu peridiny ,&a@a@hﬁy #§thenyl or
beng%%lﬁﬂo CH), propargyl (-CH2C=CH), and the |ike.

"C3-C8-cycl oal kyl" refers to a saturated carbocyclic

“Cofrecalienyt” fofasnta atkongd granpsopreferably hiveng dipm 2 toi (hgarbon atoms and
i Qs | | t4 0 n '

a1, 2 SHELRIERY bl RS CREREE Bt crony

CHegHbpperirypenyL@tlylo HEBYCH=Cldy) landriHe likod t he | i ke.

o erocycl oal kyl" refers to_a - C8- cycl oal ky oup

Cofesc sa}yﬁ)érqf%; s 19 @lkyBy} &WOPP%HWQ%‘&% hayipg frgm %h'ioc% C%O? gtoms and

havihgCATIBRR 18 QA% & Sk | ASRekalon, NRéREERE i\ inclu@8ethynyl
avt I'%e group consi st n%reygf 0, aS, Ir\tlﬁ NR, Rﬂ(ggsl,n%g%ﬁnned ey
(-CzsHh petargyh (-6H.GeCHY. and et lkeocy cl oal kyl i ncl ude

"C3wgr-cry%ioiaﬂgyp’efefe}/s\QO%,osca),g{ra 62&5 gacl)' oc?rc 1<{ gErE)?i;? 815 {”rgrgzjst%% ca%blon atoms having
a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). C3-Cs-cycloalkyl
include cyclopentyl, cyclohexyl, norbomyl and the like.

“Heterocycloalkyl” refers to a C3-Cs-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting of

O, S, N, NR, R being defined as hydrogen or methyl. Heterocycloalkyl include pyrrolidine,
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pi peri di ne, piperazine, norpholine, tetrahydrofurane,
6, 8- di oxa- 3-azabi cycl o[ 3. 2. 1]octane and the I|ike.
wO 2oyliisspefers to the group -C(O R where R i nCPCMER20BL/062592
"Cl-Cl2-al kyl ", preferably "Cl-C6- al kyl",
"C2-C6-a|keny|", " C2- CB al kynyl ", "C3-C8-cycl oal kyl ",
"heterocycl oal kyl". 5 AlkoxMr refers to t he group
-O- R where R includes "Cl-C6-al kyl" or "aryl" or

oty b, BSHBR LB SB s

the fikdé.kKoxycar bonyl refers to the group C(O OR where R
includes H, "Cl-Cg-alkyl" ar " or "heteroar

“Acyt” ol & Bl srgwp ~COW; WB%fﬁr%af}?% oS r}]ef“@ﬂ'glrblkillﬁeprg%(%@éy “Cr-Ce-
alkyl’c(‘@ '&R'_h’"lkeﬁ@ﬁr‘% e@Hlkﬁryl’R“C& % 'c%i@eﬁkﬂzlﬂ d‘ﬁ@éf&?él%élléyl”.lo

drogen or or aryl - or hetero
“Alkmr”beﬁmtte ther gbep sOtlbthre Ryinglndes MREL R ovrhe'ls'le g &betero-aryl”.

PrefR Eﬁ(liq 6]%'0)‘35[ 'ﬁr%9§$ 1%{:‘1918%%)'_1‘ &2{%@&,&%& Qxy, ﬁtggx&hcyc |11ke

“Alkbsicaborylt kefeds ky the, groupr@{O)OR' Whire RoREdés H, Arm G@alkyl” or “aryl”
“Lefers to. ﬁjpe group - NRR V\/nere each R R is
or “heSOBBH deh S‘?“H‘yﬁ’ ogen or "Cl-C6- 15 alkyl" or "aryl"

“ArﬁﬁlocJﬂS‘J ORIt fo fHe grb Lo R’ widre cach R, R’ includes independentl
"het er%cl oal kyl " ,graer[r% e)FBeﬂ R and R, together w te% y

hydragen ar Cr-@g*éﬂ(}’h@fcﬁwlt(@ hejeraatylt hey are at tached, can
“ ; l.oal k
Caf} ttﬁa?@n’ialje O*Q}g?ou? @@‘B?r %e&eéa%fé%g )g; i ﬁldﬁ%éndéﬁtﬂlghydro gen,

“Cl-G\J#HHIIR “Cy»ﬁieraﬂ:eeﬂt'h “RQ-RG-aHEynyB’ ‘1(]3((&@0%&11@1’ 'y “heterocycloalkyl”,
Cj“h lf or "cycloal kyl", or "heterocycl oal kyl ",
“ardnd 9\5ﬁ‘é’ f8'R and R, 20 together with the nitrogen

Arﬁﬁ@"’nréf@rs‘w 'tlfehgﬂohf VNRIRE vﬂretf@sdmok RE i’sﬂmﬁﬁﬁiadnaé}ﬁiyl nydf AoR “C;-Cs-
he

- 8- mer,rbered erocy cI oal k rin | ogen ers i
alkst of f‘ysF or “Gntceas]” pr o%loaﬂmr ¥:ls oh%trgwloalksxdﬂ raedry\rhere R and R’,

sS4 ' B 88 AR R tahe, A S S S om o 35
membﬂrsdh&tetbegblaalkyhnhgl ogens, e. g an -S02- CF3 group,

AR ST %ﬁ?@wﬂtwﬂ%t%ﬁ&&%%ﬁ D R o e gy R R is
indépBuddntly | “C 1" top ‘ngégyﬂ oﬁ(@a&ggmﬁ(ryﬂ B Wifere R and R’,

selected fromH, "C1l-

tog&bssvith lrhedutwaeh qrarldgewhlch éh@; areaattas@mng%@pally form a 3-8-
mem eﬁet@oéﬁﬁ%{“fg’lrmgz C6- al kynyl " C3- C8-cycl oal kyl "

terocy ‘aryl ", "het er oaryl". "Sul fanyl"
“Halegea? sltre tcgﬂwp,s:hlo@a frovhe nrd Rdp amsdes H

“SuH'C %}6 éeffgrs l% grgo‘up “%o%‘a' k}/eét} Bdglgﬁt c&fl %ﬁdé‘la% ’r’w eteroaryl” “C1-Ce-

alky'l@z“(gfcf,adlkylmshbstltut@w% K‘a)l&éeﬁ§|é<g’| an —SOz—CF3 group, “C»-Ce-alkenyl”,
 heterocycl oal kyl ", "3 % ‘heterogaryl". Preferred
Codesraligryt”s grotpsysiealind o ﬁteroriwleqlrr rlpteroalky

“Sulfinyl” refers to a group “~S(O)-R” wherein R is selected from H, “C;-Cg-alkyl”, “Ci-Ce-
alkyl” substituted with halogens, e.g.,, a —SO-CF; group, “C,-C¢-alkenyl”, “C,-C¢-alkynyl”,
“Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”.

“Sulfanyl” refers to groups —S-R where R includes H, “C,-Cg-alkyl”, “C;-Cg-alkyl” substituted
with halogens, e.g., a —SO-CF; group, “C,-C¢-alkenyl”, “C,-C¢-alkynyl”, “Cs-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”. Preferred sulfanyl groups include methylsulfanyl,
ethylsulfanyl, and the like.
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et hyl sul fanyl, and the Iike. W 2006/ 125803
PCT/ EP2006/ 062592 12 " Sul fonyl am no" refers to a

wW@e@ap2s8NRSCO2- R where each R, R includes PCT/EP2006/062592
i ndependently hydrogen, "Cl-C6-alkyl",
" C2- C6- al kenyl ", "C2-C6-al kynyl", "C3-C8-cycl oal kyl ",
"het erocycl oal kyI ", taryl", jheteroaryl”

" Am nosul f onyl " refers to a group -S02- NRR where each

“Suﬁﬁﬁ@m&g :{g ot I nde ﬁ%@pﬁl{’ W %gr 2 e%l l&lnw:ludes independently

hydl'(@l‘l,c8 W@C@ﬂkﬂy J “Cz—b@hlﬁéﬁ}ﬂ’yc' OEZKS/GLalkynyHT yl “Cg—Cg—cycloalky ”
w . heteroaryl" "het er oal Kyl" ‘and where R and R,
hetegpgaelnalkyly Ty ltndeteranlogen at om to Whl ch they are

" ArRinb @R r@ﬁps ﬁp‘é' Qﬂ\? Lol RRR awisrS HEHTRE "includes independently

het er ocycl oal kyl "Substituted” reférs to groups
hydsagien,t i t {€1eds-alkylfl, f r n-Co-2 lbelﬁ’lsubsi%t@seaik}slykel ecﬂa*@s-cycloalkyl”,

“he{e%f%mega RySr ;éfl ‘%%Egoaeé" thﬁyny 1""5%@'3%9'11“ dolgl, jagether with the

mtrogbﬁt Qtdmytd Qﬁﬂ]lkb{| they " alfey|attachebet(ﬁ,hoapt§((bnally Ifaho g N3-8-membered

E’G ‘am nosul fonyl " ammnl um',

heter%ﬁi‘ic ExteRgyl v, "sulfnyl ", "sulfanyl”, "sul fonyl"

“SuBMﬂﬁt@&’%efer@H‘@&&bs’subs’t‘itﬁ’t&i(%ﬁﬁ R0 'S subst@tﬁérﬁ@é@éc@ed’ ﬁ'om the group
tri hal onet hy yano, mercapto, nltro and the like

consisling matel Qu-@aﬁll‘y accé?pt%kﬂlléenyhlt Cmcs@diwm’bxe ‘C5-Cs-cycloalkyl”,
“ »S s Qr le » Lhe below. »
he{eg;g:ﬁ%lﬁ?llicgl , ?a 12, et 90 451 ?II ]—?m?ﬁa‘? %&fony ammomum

oun FOF ITH
“amdescarbedyld] tdubfyd’gl “s&h‘iny‘lﬂ t Ssulfcﬁtydimﬂyﬂmng “alfkux,yh S‘alkaycarbonyl”,
. Lncluge,. kiut tﬁrf not restricted t acid addition salts
carbgmaice Hihalpmethyl, Ao meerRie, mt"%v henlﬂrlifr ochloric acid,
hydrobrom ¢ acid, sulfuric acid, phosphorl c acid,
“PhRtnidce@ioally dcce@fadlet dalts of tdifiplexa@n( dofsR tb SaOEMESpAAcS of the below-
organi c acids such as _acetic _acid, oxalic aci

identificd gpmpowndsce! Fosmele; (B talerctain theedosEedbiolpgicaliagtivity. Examples of
sucK Gl m%h@' But 3Fd Hot %%g{eg'ts afdl ghdi Rﬁnél‘ﬁh ?Iﬁféﬂdwnﬁ ﬁfb@%ﬁuc acids

acl 0 panoi ¢ aci ginic aC| pol yglutam ¢ aci
(e. gnérwﬂtohhllosn eciduhydyebiroméiccacad, nkfgm arad, enhesrdlogq Iacldnmmc acid, and the
like n% {rgrnr(%elhc?/ : el (grgérlﬁé Oaré{d%a éu cle cl:ca 1:1 nd'iic’cu%atélrtanc acid,

sucﬂﬂlatae{m a{a‘,lﬁc 28id} ﬁmkd?ﬁvhl&ﬂ;)yna@el@ ac¢id oascobid io@dj Heﬂzdich @cidy tannic acid,
whi ch speC| fically include the quarternary ammpni um
pamoig geidyalginig a?lémﬁ!wéutam ad, paphthajene sylenie a¢idrraphthalengisulionic

acid, S ah@dﬁﬁfglﬁa’aﬁllr&u@y Qél@geﬁlnd alw unG§ @ﬁPZMEo be administered as
kenyl, C2-C6-alk I, 25

phamaoeﬁtlcatlllkwccmta,hle qwematyawtyIlmh@nebsoarnﬁrsonoﬂ}(dledamk% art, which

ol AP iRt ST Rl chAEK A, g
R’ Rﬁnmmuqa&lﬂmlgu@dmgm fatkyditoe benzghoi}‘.fﬂ];adllqd @—C&aﬂ(bl@l,)’ﬂ:ﬁ@&alkynyl,

R 85 RSREed e B G il i  counron,

1nclg§1ﬁ réﬁﬂ{rﬁ’le tBl‘otﬁﬁjaéTqa&lﬁe RSl Qethhes@Mhate, methylsulfonate, sulfonate,
i phenyl acet at e
phosphate, or carboxylate (such as benzoate, succinate, acetate, glycolate, maleate, malate,

fumarate, citrate, tartrate, ascorbate, cinnamoate, mandeloate, and diphenylacetate).

“Pharmaceutically active derivative” refers to any compound that upon administration to the

recipient, is capable of providing directly or indirectly, the activity disclosed herein. The term
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"Pharmaceutically active derivative" refers to any
conpound that upon adm nistration to the 30

WO e@op2wnt , i s capable of providing directly OPCI/EP2006/062592
indirectly, the activity disclosed herein. The term WD
2006/ 125803 PCT/ EP2006/ 062592 13 "indirectly" al so
enconpasses prodrugs which npy be converted to the
active formof the drug via endogenous enzynes or

Py f d
ind BBy e Mg actey W5 ny 3 B RTBEAERG o af e e
via BRdbgbisug ehzyddes ohmefIboBgpmat oi nosi ti des 3- ki nases

(PI3Ks) conprising P13K a and y. When the 5

Ith %PH at O%Oﬂy‘flfl]tﬁllég%g %ggc%e i Sﬁ%rp‘g&f %iimf thepggscniginvention are

mo&{ﬂﬁglls%f (1% ﬁfé@ﬁﬁatdlﬁ&ltﬁﬁ; 31@11 lals & EI@) %h%%l g'ﬂil@h and y When the
phar macol ogi cal effects. The oonpoun s “of Fornul

phosghainlisitgics 3-kitrse HPISKe ehzyme sninhibitcdibg théreorepamds of Formula O,
th { { d
Pl @ e oA MelCBry S s AR e

cardi ovascul ar di seases, neurodegenerative di seases,
bacterial or viral infections al I ergy, asthna,

pancre It I -organe |Iure ki dne eases, .
é %‘Jd:&f@ggt th)o?FCO the Prescri{ dpyegHe f“ie crelopepipful in the
trea&ﬁéﬂtl lahd, pRIV¥ATYNO Coft eudﬁlhhﬁhenamordgfsafa&ldroﬂ %ﬁla'nﬁﬂat@ﬂy diseases,

lung injuries. Fornmula (I) according to the present
cardipaseitlaroflisedse negrpdeganemtive gliseaseso hgierial jqrsviral infections, allergy,

astiIR0 hbAcGidtls da&lﬁ'fﬁé e lilfire? H&Jg&?t lideREL r%l?tgfe? rilg%eﬁétéogl, cancer,

ena oners I ast Br eoner s’ an S race

trangplantetion, alsen;nhmtdng,wustthmayﬂe yehaoey; grbft ecjeaion ©r tungngofics.
Preferred pharnaceutically acceptable salts of the

Fo a (l) are.acjd
Forigla ] Rshtabnglo 8 el il L P BE ilir s gomerrica
isorhatelr issmitalte actbag! fofthe as)énﬁh&ﬁibtﬁﬁﬂﬁsteﬂébﬁé@hﬁﬂﬁts&ﬁcemate forms, as
dr ogen pho hat e, at e, ben oate su00|naﬁ
wel¥I @ceup[%ﬂ ]g(aa[c%eptq f ttséherg} 1+ g ogre tpgilrp}agelglcal y acceptable salts

of B 6N ) 2PRINEREE ] QN med RERZ Héeﬁﬁé@fyeacceptable acids like

andpar a- toluenesulfonate salts. 20 The conpounds

hydsm"b ey draprewideusudfatel or biswdfatey phesphate oo hydrgen phosphate, acetate,
ben%‘?ia,g(—l:J ﬁ&{u?a@e ARhAR éémi‘l_ag la{cwé Q:'tgéi%%r?rfatf:h gﬁlcgr?atté Vrh«%}ﬁan%gulfonate

ol AoSI T rnases conpadunds
benkdresul fonais carid pammmdnesulﬁnmsdtsng to Formula (1) are
al so parti cul rly eful r the t ment ang/ o
They, peryp bricerrdiesty; Baraula () ek siitablse a&hsdma@ﬂw%nxgwtably the

1nh1|Bﬁfoh' SiUthd rdciziw%l 3K pﬁoﬂiﬁgdoﬁfo 5191335K3 ékmaséaﬁ‘t&lt)é ePc"Bdthpounds of the

i nvol ves the nodul ation - notab he I nhibition or
presepeingention aeenidiag ito Rormudg (1) #re alszwaﬁmbplmans@fuhf@s thei tepagment and/or

o B PO MR 98, S ) e o 1
SaidPéddtmBRGRE IO odulldtion — notably the inhibition or the down regulation — of the

phosphatoinositides 3-kinases.

The compounds according to Formula (I) are suitable for use as a medicament.



In one enbodi nent, the invention provides thiazole
derivatives of Formula (1): RI_NRs HS R3 (I)

wob@ra23803 R is selected fromH or acyl; optiPCEEP200&062592
substituted acyl; R2 is a Cl-C6-alkyl; optionally a
substituted Cl-C6-alkyl; 5 R3 is selected fromthe
follow ng thienyl groups, defjned as Ti and T2: R6 r4
Sor RSSR4 RS/ R4 R6 T1 T2 wherein: R4 is

B SEtirrt B o Hor BRI R RGeSl "

nmet hyl sulfonyl) 9§ aIkyI substituted with

hal ogens, C2- CR'alM R%- al kynyl , C3- C8-
cycl oal kyl, heter y oaI het er oal kyl ; optionally
a substit ut ed aryl’, oaryl C1- C6- al kyl ,

C2- C6- al kenyl, C2- CB aIkynR? C3-C8-cyc|oa|ky|,

heterocycloalkyl such as piperidin (e.g. 3-

hydroxypiperidin 1-yl ? pl fonyl,
hydroxyplperldln 1-yl" sul fonyl,

net hoxypi peridin-1-yl 15 sul fonyl,

R' i4 setedtéd/framiHhopicyk bpﬁimmllﬂz aghbssitdtédauyl;,

2_i erj din-4- ter l t anate) yl
R Eﬂéiﬁ;?;“sy fil {tlé“tgg%ﬁﬂ% n-4-yl  sul fonyl ),
R® iB s 1661 EE frbm i1 ﬁllomﬂ%%l@ *l'fkr&up‘é' defibd &1 and?T2:
acetyl pi perazi n- 1-yl onyl, 4-nethyl pi perazin-1-yl
rolld&n (e.g. 3- pyrrogupyn - vyl
ydr ox®pyrrolidin-1-yl N onyl ),
Kcyclo[3.2.1]oct-3-yl (g
(hydr oxymet hy 8- di oxa- 3yazabi cycl o .
]oct 3- ylg 8- B*4-ioxa-8 20 azagp A Rdecane
, heteroal kyl;” WO 2006/ 125803 PCT/ EP2006/ 062592 15
an anlnosulfonyl group S02-NRR wherein Bach R, R are
i ndependent |y %flected from -

whe£e1

sul fonyl), p
sul fonyl ,
6, 8-di oxa- 3-a

wherein:

R*is selected from

a sulfonyl group SO»-R, wherein R is selected from aryl, heteroaryl, Ci-Cs-alkyl (e.g. methyl
sulfonyl), C,-Cg-alkyl substituted with halogens, C,-C¢-alkenyl, C,-Cs-alkynyl, C3-Cs-
cycloalkyl, heterocycloalkyl, heteroalkyl; optionally a substituted aryl, heteroaryl, Ci-C¢-alkyl,
Cr-Ce-alkenyl, C,-Cs-alkynyl, C3-Cs-cycloalkyl, heterocycloalkyl, such as piperidin (e.g. 3-
hydroxypiperidin-1-yl sulfonyl, 4-hydroxypiperidin-1-yl sulfonyl, 4-methoxypiperidin-1-yl
sulfonyl, 4-methylaminopiperidin-1-yl sulfonyl, piperidin-4-(tert-butyl methylcarbamate)-yl
sulfonyl), morpholin (e.g. morpholin-4-yl sulfonyl), piperazin (e.g. piperazin-1-yl sulfonyl, 4-
acetylpiperazin-1-yl sulfonyl, 4-methylpiperazin-1-yl sulfonyl), pyrrolidin (e.g. 3-pyrrolidin-1-
yl sulfonyl, 3-hydroxypyrrolidin-1-yl sulfonyl), 6,8-dioxa-3-azabicyclo[3.2.1]oct-3-yl (e.g. 7-
(hydroxymethyl)-6,8-dioxa-3-azabicyclo [3.2.1]oct-3-yl ), and 8-(1,4-dioxa-8-
azaspiro[4.5]decane ), heteroalkyl;
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hydr ogen, C1-C6-al kyl, C2-C6-al kenyl (e.g. allylam no

sul fonyl), C2-C6-al kynyl (e.g. prop-2- yn-1-ylam no
waoborsghy , C3- C8-cycl oal kyl, het erocycl oal kyl PCEHER1006/062592

het eroaryl, heteroal kyl; optionally a substituted

Cl- C6-al kyl (e.g. dinethylam no sul fonyl,

(2- hydr oxyet hyl )am no 5 sul fﬁnyl

2- (et hyl am no) et hyl am no sulfonyl,

I RO TN BN P m———

hydeageh QDY s-alRyl( Gb-Telatkeh @At g OsityMohiho sulfinkl)) @ﬁCB@lkynyl (e.g. prop-2-
sul fonyl , )ﬁls i met hyl am noet hyl ) et hyl am no sulfo
&

yl,
-5 e SR ek hielos b IR T Sex eIkl v Rpteroaryl, heleroalkyl;
optI%ne(lgEzf QB3N ﬁlm&mgy N fifehiilab ’[]ﬂu)llflonyl, (2-hydroxyethyl)amino

nmet hyl am no) pro am no” sul fonyl
sulany;, %{-(mgthy]gmpx)@bxlIa,mmon;glfglml,f%@ﬂnethylamino)ethylamino sulfonyl, 2-

NG R BN AT T

metb?la@uno?su[fbﬂi)ﬂImtdﬂneﬂiyhkmncﬁtﬁyy)eﬂiﬁdhﬁms sulfoayply b (dlethylamlnoethyl)

metsylﬁlélll Dot ogly yq Yrgﬁﬁﬁt)ggl%lt o iqnlnﬁlg galllfonyll 3 mcsilmethylammo)
profyl S Ao QUNEWE 120181y H&H}qg?npyﬁg&hfn@@mfanyl L H}ldroﬂ%}(ﬁ)'y%ﬁﬂ& sulfonyl),

sul fonyl),” het'eroal kyl ,

é 1(;1 1Ht étrazol -
CrGndl Wyé,r(érfﬁs #kynd, (F? -@)@g@ilfyéﬁwwqcbrclphléyﬂmgr ngmmlmlmrﬁ-yl-

eth@?rg onyf' ?Y?%ggl{ecﬁ% ? ?111}1(9 Qﬁlfo%gﬁgl_%ﬁ&ﬁ gﬁ%ﬁ?ﬂg’lA—lyl—ammo
sulfbmyi%hy:lﬂ‘zmdyyloheiniImd sﬁlfdmljr})khryﬁllhet%a@ﬂ kevgd., 1H—t|etrazol -5-ylamino
s e Erred s e nd b soastier R o Basaiohyg wpich they

are GHRUBE opfichall) FBIELEE-BEmBGed Btbrodyeldalisy] giggnet ri cal
i somers its optically active forns as enanti oners,

di astereoners and its racemate forns, as vveII as
5 | S
R BERTIRE Yl SRR I LRCLURSEAL LIy, oty
groutsst | optibnallys aokutisatutad &1{Ts}alkyie r@iCs- al]RI:nyi s Ca€htalidynyl2 groups and
ha 1I n_anot her specific enbodi ment, the invention provides
388Mazol e derivatives of Formula (1) wherein R2 is
methyl . I'n another specific enbodi ment, the invention
provi des thiazol e derivatives of For mJI a (1) 30
as Wlasdis igepmetrigaliippangrs jits ,Qypcaﬁy acys Hopsasicmepidamers, diastereomers and
/ odi ment ,
its %ﬁgﬁ%%%tglagg%g%eh%g ({hﬁ gﬁ%&‘éépéé& i@\%dé{s:tlseégfgf For rrul a
(1) wherein R3 is the thienyl T2. In another specific
i nvention

In aosgpft\%gtep'@gg 'gaer mFrglo(llargwges tguazole I'cllerlvaglves of Formula (I) wherein

R' is acetyl.

In another specific embodiment, the invention provides thiazole derivatives of Formula (I)

wherein R” is methyl.

In another specific embodiment, the invention provides thiazole derivatives of Formula (I)

wherein R? is the thienyl T1.
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5 wherein R4 is a sulfonyl group SO02-R In anot her

speci fic enbodi nent, the invention provides thiazole
walerbuzsiyes of Forrmula (1) wherein R4 is an PCT/EP2006/062592

am nosul fonyl group S02-NRR . 10 In another specific

enbodi nent, the invention provides thiazole

derivatives of Formula (1) jwherein RS and R6 are H

In anot her preferred enbodi ment the conpounds

8% b St b SR A AR bRl ormute
whéfmﬁazéestaeﬁﬁynymfrzequal or lower 15 than 0.5M

preferably 0.05M Conpounds of Fornmula (1) the present
invention include in particular any of the follow ng

In éh%{H%P Qﬁ%:?ﬁcr @rﬁﬁ&ﬁﬁ@ﬁte ﬁle' RvditRhSrbvil& BRbR' derivaivel B Formula (T)

wherqm-&reqmwﬁoayl{g’ommnb 2-yn-1-yl am no)sul fonyl]-2-thie
nyl}-1, 3-thiazol -2- 1)acetam de 2
4-(5-{5-[(4-acety|piperazin-I-yI)squonyI]-Z-thienyl}-

In #hothiet Bydcific, Snbddidem| the-indgmivatmoevides thiazole derivatives of Formula (1)
4- {54 5-({[2- éﬁ}nethylanrnoéethyl]anrno}sulfonyl) 2-th

whergif i fis oL 3rinpgilionylerogpSQr-NBRy) "1 acet ani de 4
4-[4-rmet hyl -5- (5-{[ (1- net hyl pi peridi n-4-yl)am no]sulfo
nyl}-2-thienyl)-1,3- iazol-2-yl] acetam de 5

In apofhgr peciliq meqﬂlmemth meammyoetmyvl]irmmle) dpmvaidyos alffkogmula (T)

wh%%%l@ah@k@ﬁ%&i 4- ethyl - 3 -thiazol-2 -yl] acetam de
5-(2- anino-4-nethy|-| 3-thiazol-5-yl)-N(2- norpholin-4
p&%{_}%&%&g@ glgntitlje g‘%&’?ﬂ%ﬁ Y c({mgw\éng % 06/ &12 ?I% according to the

present invention have an IC50 as measured by the PI3K lipid kinase assay of equal or lower

than 0.5uM, preferably 0.05uM.

Compounds of Formula (I) the present invention include in particular any of the following

compounds represented in Table I hereafter :

Table I
Example
Name
NO

1 N-(4-methyl-5- {5-[(prop-2-yn-1-ylamino)sulfonyl]-2-thienyl}-1,3-thiazol-2-
yl)acetamide

’ IN-(5-{5-[(4-acetylpiperazin-1-yl)sulfonyl]-2-thienyl } -4-methyl-1,3-thiazol-2-
yl)acetamide

3 N-{5-[5-({[2-(dimethylamino)ethyl]amino} sulfonyl)-2-thienyl]-4-methyl-1,3-
thiazol-2-yl}acetamide

4 N-[4-methyl-5-(5-{[(1-methylpiperidin4-yl)amino]sulfonyl}-2-thienyl)-1,3-
thiazol-2-yl]Jacetamide

5 IN-[5-(5-{[[2-(dimethylamino)ethyl](methyl)amino]sulfonyl } -2-thienyl)-4-
methyl-1,3-thiazol-2-yl]acetamide

6 5-(2-amino-4-methyl-1,3-thiazol-5-y1)-N-(2-morpholin-4-ylethyl)thiophene-2-
sulfonamide




NO et hyl

5-{[4-nmet hyl -5- (5-{]
woy0pA 803 enyl ) - 1, 3-t

- 5- oxopent anoate 8

4- (4- et hyl - 5-{5-[ (4- et hyl pi perazi n-1-yl)sul fonyl]-2-

thienyl}-1, 3-thiazol - 2- 1)acr7tam' de 9

4 [4 nmet hyl - 5- (5 {[(2 m)rpho i n-4-vyl ethyl)am noj] sul f on

(2- nor phol i n-4-yl et hyl )am no] sul fo
hi azol - 2-yl ] am no} PCT/EP2006/062592

+ hi a2l ) 1 Aot am Ao
L BLAL bllyl / .I. U T uLUI L U O LU AT UG -I-\J
EX&'{‘?“’[ 5- ({[ 3- (di rret hyI ani no) pr ] ani no}sul fonyl ) -2-th
u\enyl ] - 4- et hyl - - iazol - FH]} acetam de 11
{A-mathvl B- rq (nl perazin- 1 visulfonyl)-2-thienyl]1-1

athy] 5-2[4-methrled-Er{ [§& mpppholin-4-ylethyl)amino]sulfonyl}-2-
- 2- - Iﬁ:@nm-lé%&wvl ~%ivl I inod=Snexopgianoag: t hi azol - 5-yl ] - 2-

12;1 rEﬂ(}l ngahyfl Sn{A-)(4-niethylpiperayin g -ylsutfamy H2-thigny1}-1,3-thiazol-2-
Iacttafmide( acet yl am no) et hyl ] am no} sul fonyl )-2-thie

{amndiy1-51(53( (3-moPholn Wyl dthAReiiasTsaieonyB 2-thienyl)-1,3-
5 [ iz L1 1] dcethinii®d hy! - 1, 3- di oxol an-4-yl ) et hyl ] an no

TS U TRIVEL = 4TRSS W i s 2RIy T bty 13-
det atma%-zl.%}ﬁ Wthide

VA

DAY A TR 2 SRS T R S a2 2~
ilany| 1}§%n gqyff’ | s@ll?éx%% -1 ]%éuﬁﬁhyl}z thienyl Ff,3 thidzel 2k

HQF&FEL il eang é%pfg) Zﬁé“thylf@ glgazpl B S e sy )

r(7’”-ﬂ KNS e N an no hi en -4- e

hy! - INSS-PALBHC tylﬁqu%féhﬁ]ﬁna@}felfony) 3-thienyl]-4-niethyl-1,3-
- ( 5- {|ibigzol?-Beenaraide no) sul f onyl ] - 2-t hi enyl } - 4- met hyl - |

,1§ t NaDel5-(2H2,2)dimethphk] .3 eliok@lan-4-yl)methylJamino } sulfonyl)-2-thienyl]-
-{4- yi-B 3HhiagdlibyHgddidnideret hyl am no) et hyl ] am no} su

[ onyfindthigk KK S akety Bntind)Bi-metly- 23yhihzalSeyTpsi de 20
4315 fnj1} sulfonyl)scrinate

162 (IQL(ES IO (RBIy RS W TR BMhihAINL I S Uhie RN sulforyhdatifie

Nyt rgs 5 '{{(2 iy oty ProRy Bamtno by S RICny 4 hkethyl-1,3-
47 5-
[(2 lt %]%Q¢Fa¥ruﬂ§:f hvlYam naolcsilfonvul 1.2 fhl epvi -4
AN IR S R R e
[[2- (Mdacetemideani no) et hyl ] (et hyl)ani nolsulfonyl}-2-thie
Ayl ) - - {4-methyl-5-[5-({methyl[2~(methylamino)ethyl]amino } sulfonyl)-2-thienyl]-
1,3-thiazol-2-yl}acetamide
20 IN-[5-(5-{[[2-(diethylamino)ethy]](methyl)amino]sulfonyl}-2-thienyl)-4-
methyl-1,3-thiazol-2-yl]acetamide
IN-[5-(5-{[(2-methoxyethyl)(methyl)amino]sulfonyl}-2-thienyl)4-methyl-1,3-
21 . .
thiazol-2-yl]Jacetamide
2 IN-[5-(5-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl}-2-thienyl)-4-
methyl-1,3-thiazol-2-yl]acetamide
N-{5-[5-({[2-(dimethylamino)ethyl]amino} sulfonyl)-3-thienyl]-4-methyl-1,3-
23 . .
thiazol-2-yl}acetamide
N-[4-methyl-5-(5-{[(2-morpholin4-ylethyl)amino]sulfonyl} -3-thienyl)-1,3-
24 . -
thiazol-2-yl]Jacetamide
N-[4-methyl-5-(5-{[(2-piperidin-1-ylethyl)amino]sulfonyl}-3-thienyl)-1,3-
25 . -
thiazol-2-yl]Jacetamide
26 N-{4-methyl-5-[5-(piperazin-1-ylsulfonyl)-3-thienyl]-1,3-thiazol-2-
yl}acetamide
N-{5-[5-({[3-(dimethylamino)propylJamino } sulfonyl)-3-thienyl]-4-methyl-1,3-
27 . .
thiazol-2-yl}acetamide
N-[4-methyl-5-(5-{[(1-methylpiperidin4-yl)amino]sulfonyl}-3-thienyl)-1,3-
28 . -
thiazol-2-yl]acetamide




ethyl-1, 3 -thiazol-2 -yl] acetam de 23
4-{5-[5-({[ 2- (di met hyl am no) et hyl ] am no}sul fonyl)-3-th
wo envghi2s8ds met hyl -1, 3- iazol-2-yl } acetan de Z2BECT/EP2006/062592
4-[ 4- met hyl - 5- (5-{[ (2- nor phol i n- 4-yl et hyl ) am no] sul f on
yl'}-3-thienyl)-1,3- iazol-2-yl] acetam de 25
4-[ 4- met hyl - 5- ( 5- {[(2 pi perigin-1-ylethyl)am no]sul fon
yI} 3-thi enyI) 1,3- iazol-2-yl] acetamde 26
n / [y n-1 | N _ 2 _+ h Al
etriyr L‘-’ \IU'IU"'U”—"' -'-)" EAERLEAZLD &
Ex?—"ﬂ’lﬁ azol -2- 1}acetani de 27 nName
Ao 5-|[ 5- ({[ 3- (di met hyl am no) propyl ] am no} sul fonyl) - 3- t
hienyl]-4-nmethyl -1 3- iazol-2-yl } acetanide 28
4| 4-Préfmathd=5¢ 63 E(ﬁ(rqethryéplnwﬁpﬂeylbsulfﬁnﬂl Frithyigmsil hrd Psthiarel-2-
nyl } -@acplaeide ) -1, 3- iazol-2-yl] acetani de WO
§806/ 23863 [ PCA-BR2009A06RF 3 2nethd- 1, Etteamol-6-yib2e NO 29
( 4-|thoieigl} bulonyBpiprddindtyijrhghylearbamate 1- yl ) sul f onyl ] - 3-
t3h I enyl(3-{5.[B-hydrewgyrratidin.)1a@ ubomnyd B3 -Ae8i f -4 ahidtiyl-1,3-thiazol-
[1 ({fr.y[)&;e(a@ﬁgéyl am no) 4-met hyl -1, 3-t hi azol -5-yl ] - 2-
I enyl J }ﬁ mir ljf ﬁﬁlm[e -"! —hl 7 1—
15}2(5-]$I gﬁe’iﬁ roxypyrro |00}éhl&§/§ll1 ngt}Iﬁfé%nyl] 9ﬂyElsh|3etnyal °
3

j = L|- I L - _ _
T T e T STy
4a[ 5- ggjpﬁ’é@w%ﬂaﬁsﬂm}lﬁmm}sfbmﬂm-ﬂ p-iagol-
hieny &1 -1 3- jazol-2-vl1l acetam de 34

43-5( 5- ﬂ4ﬂe4h>ﬂe’>?ﬁ§o£{§1§mﬁ@w ammfz)plpymé@dwlbﬁlfprpdk—’*t@ﬁ%ﬂ?ﬂl33
kagpl-2-yHaqelimide)| - -yl ) acet am de 35

3% - st B(F~{ H2¢(Binfcfiddmimo YesHydltineiby Parpia sdlforyl }-§thisup T -6n
} 3mtthiyeh§ithiadql2-yllacetamide
IN-[5-(5-{[(18S,58S,7S)-7-(hydroxymethyl)-6,8-dioxa-3-azabicyclo[3.2.1]oct-3-
ylJsulfonyl}-3-thienyl)4-methyl-1,3-thiazol-2-ylJacetamide
IN-[5-(5-{[(2-hydroxyethyl)amino]sulfonyl } -3-thienyl)-4-methyl-1,3-thiazol-2-

aul £ ANy 1 1
o\.nlu_y 7 =

38 -
yl]lacetamide

39 IN-(5-{5-[(4-hydroxypiperidin-1-yl)sulfonyl]-3-thienyl } -4-methyl-1,3-thiazol-2-
yl)acetamide

40 IN-[5-(5-{[(2,3-dihydroxypropyl)amino]sulfonyl}-3-thienyl)4-methyl-1,3-
thiazol-2-yl]Jacetamide

41 N-(4-methyl-5-{5-[(1H-tetrazol-5-ylamino)sulfonyl]-3-thienyl} -1,3-thiazol-2-
yl)acetamide

42 N- {4-methyl-5-[5-(pyrrolidin-1-ylsulfonyl)-3-thienyl]-1,3-thiazol-2-
yl}acetamide

43 4—n.1ethy1—5 -{5-[(4-methylpiperazin-1-yl)sulfonyl]-3-thienyl}-1,3-thiazol-2-
amine

44 methyl 5-[(4-methyl-5-{5-[(4-methylpiperazin-1-yl)sulfonyl]-3-thienyl}-1,3-

thiazol-2-yl)amino]-5-oxopentanoate
45 1-{[4-(2-amino-4-methyl-1,3-thiazol-5-yl)-2-thienyl]sulfonyl} piperidin-4-ol
N-{4-methyl-5-[5-(morpholin-4-ylsulfonyl)-3-thienyl]-1,3-thiazol-2-

46 .

yl}acetamide

N-(5-{2-chloro-5-[(4-methylpiperazin-1-yl)sulfonyl]-3-thienyl } 4-methyl-1,3-
47 . .

thiazol-2-yl)acetamide
48 IN-(5-{5-[(3-hydroxypiperidin-1-yl)sulfonyl]-3-thienyl } -4-methyl-1,3-thiazol-2-

yl)acetamide
49  IN-(5-{5-[(allylamino)sulfonyl]-3-thienyl }-4-methyl-1,3-thiazol-2-yl)acetamide

The compounds according to Formula (I) and any of compounds 1 to 49 of Table I of the

present invention are useful as medicaments. They may be used for the preparation of a
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i azol -2-yl] acetam de 36 4-[5-(5-{

[[2-(di met hyl am no) et hyl ] (et hyl ) am no] sul f onyl } - 3-t hi
we@eyb)i25803 et hyl -1, 3 -thiazol-2 -yl] acetam dePGIEP2006/062592

4-[5-(5-{ [(1 | |

S, 5S,7S) - 7- (hydr oxynet hyl ) - 6, 8- di oxa- 3-azabi cycl o[ 3. 2.

1] oct-3- |]sul fonyl} 19

-3-thienyl)-4-nethyl -1, 3-thiazol -2-yl]acetam de 38

-15-(5- . . .
me‘f}f‘l??eﬁ’yg df"%x}}é"t HRIPB IR0 A0EHOF o HGRUReRL 1§ BRI IGredifgrricry and/or
mﬂarﬁmhibi'}aaﬁéases chidasadcalir d&caks, neurodegenerative diseases, bacterial or viral
(5 [ (4- hydroxypi peri di n- I-yI)squon I]- 3 thlenyl}
mfesuor}fet HQPQM dsqapgsazbiplelel agegesstign gancen 4ra[ﬂ§1 fnatjon, ~ erythrocyte
deﬁEfeﬁcﬁgPdﬂ%j%E&&&Y&fl&P%/ﬁuﬁ‘{&no] sul fonyl }-3-thienyl) - 4-net
yl

- 1azol-2 acet am de 41
4 (4-nmethyl -5-{5-[ (1Htetrazol - 5-yl am no) sul fonyl ] - 3-t

| en 1. 3-thiazol -2-, 1 ] 42
in S Bbboeec 4 SERpoue: A FOARH 36, #E e ot e andrr
proph?yldxﬁﬁ az @htoﬂnmﬁﬂléidﬁbm @e idffammatory diseases such as mu1t1p1e sclerosis,
psoéi_l.p;,'g3 ;tgrﬂql 7 5t?1,4|5 Lt‘rls,gg}s?%rlﬁgl ggeprsgetzrlﬁtglprlrﬁt%lsl)s Sllfllﬂg.rcr)lpn%ltgry owei disecase,

lun@-ih{1dmARLSY, | trodibosis( Hr MBraAY ifbRRARAANhaidn) SHEH %@y{nlanﬁgms or

-thi enyl } - 1,3- iazol-2-yl)am noJ - 5- oxopentanoate
encgphaliti§. 4- ( 2- ami no- 4- net hyl - 1, 3-t hi azol - 5-yl ) - 2- thlenyl]
sul fonyl } pi peridin-4-ol 46
-{4-nmet hyl - 5-[ 5- (nor phol i n-4-yl sul fonyl )-3-thienyl]-1,
In dhother ambbdithent] jthe edrapoutids 47 Formula (I) are useful for the treatment and/or

proélliy(l%_%/ %}fcrgugcréﬁﬁ%e['a& ivg r‘rglﬁ%l Pl %?gqa c%l%léq%qn) 3 uiés%gzel ] ﬁgﬁtington’s
discsd, ENSirdunt; Sydkc @ YsehdiicicBditibnsy | ) sul f onyl | - 3-thi enyl }
-4-methyl -1, 3-thiazol -2- 1)acetam de 49

4- (5-{5- [(aIIyIan1no)squonyI] 3- thlenyl} 4- et hyl -

-4:hi -2 . t
o 5414 o VA 0 T SRR, AR g 0
usefuh éor thnr emmemiand/en piophylaxie oﬂmdlmizasa;slarmhshamrmdt &s atHdresgclerosis,
hea%%ﬁ%@%ﬁé@é gt%lr(])cyltg Ei}g 1?15 1on eleva[edatl)lcy\g p%gscs)l?r/e %Izéa?sggonstnctlon

In still a further embodiment according to the invention, the compounds of Formula (I) are
useful for the treatment and/or prophylaxis of erythrocyte deficiency such as an anaemia,

including haemolytic anaemia, aplastic anaemia and pure red cell anaemia.

In still another embodiment according to the invention, the compounds of Formula (I) are
useful for the treatment and/or prophylaxis of chronic obstructive pulmonary disease,
anaphylactic shock fibrosis, psoriasis, allergic diseases, asthma, stroke or ischemic conditions,
ischemia-reperfusion, platelets aggregation/activation, skeletal muscle atrophy/hypertrophy,
leukocyte recruitment in cancer tissue, angiogenesis, invasion metastisis, in particular
melanoma, Karposi's sarcoma, acute and chronic bacterial and viral infections, sepsis,
transplantation, graft rejection, glomerulo sclerosis, glomerulo nephritis, progressive renal

fibrosis, endothelial and epithelial injuries in the lung or in general lung airways inflammation.
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medi canment for the prophylaxis and/or treatnent of

aut oi mmune di sorders and/or inflanmatory diseases,
wa@2noditzsgascul ar di seases, neurodegenerative di BERERE)6/062592

bacterial or viral infections, kidney diseases,

pl at el et aggregation, cancer, transplantation,

erythrocyte deficiency, grajt rejection or |ung

injuries. 5 In one enbodi nent, the conpounds of

in s Rontrhed nConte ik e S EBREY h sty proparation o

thiadb1s QlRfi eftive Weborditig bl [Fotrhle (BCtahmiirg, the BRPrdf@sdcting a compound of
rheumatoid arthritis, systemc. |upus erythematosis
Formyla (Rihwith ydesigaiéve ofiFosnule (P2) inmgesensq ofraslladiam complexes, such as

ThOST 1 G- s . . . !
Pdd)rri\;}%3 ?‘hglﬂt’} ?lsgélppélr%lﬂglﬁ kcﬂeil%rﬁéfefr??i#ejﬁag an ogl!rﬁ)gpc enbod?ﬁn%gg{)?ﬂ Ch)
PAGI{BPlsdrBa@r): ofd ateaserul a (1) are useful for the

treatment and/or prophyl axis of neurodegengrative

di seasB§ | | udj ng Al zhei LR diBaasamﬁﬂnﬁ“nghon'g

di seaseN Raunm, sktoke or ischenic.congdityonsR 15

In stHll gfUurther enbodi niraccor di ng toHt hes

i nvention, the conpounds of Fornula (1) are usef@&

for the treatnent and/or,_prophylaxis of cardiovascul ar

di seases ‘such as atheroigglerosis, heart hypeﬁ rophy,

whet@ih N afay e Brydrel, BY Shay Bel LOMr bEFoRIAcRE deHvaadesPbESSUCECS alkyl or
or vasoconstriction. 20 In still a further enbodi nent

substiteterl Giinly alley! ereups Horebrrprin estenderivgtipRsandsvlsreir dharesionp -B(OR'),
can Q)Hiorﬂlﬁl? fortSEhéthrol Qie $udf b b&BRTERH bR OPhy ! axi s

of ery hrocytelge I clency Juch ‘as fan anaem a,

i ncl udi ng haenol yti c anaem a, aplastic anaem a and

ure red cell anaem a..In still .another enbodi t .
in oty g e ARG G O o, SR ERGP LG} fiprpparation of
thiaGdlp defiPativé Eacbtﬁ'&iﬁlﬁ lto FFOrmu1N€T)! E@arivaipt tha R AT reacting a compound of
prophyl axi s of chronic _obstructive pul nonary di sease
Fo i) with jpdinsdesivptive of Fosmyla (Babinjpseseace ofinafladjim complexes, such

as iﬁg(?ﬁg%e,s[l,1aﬁfsﬁfﬂéeingfﬁ),ﬁ%ﬁm%ff:ﬁﬁéséﬂaﬂl%dﬁﬁﬁW) ¢8kde (Pd(dppf) Ch),

a-repe [atele
PdCG4BPlspaPd@¥act i vati on, skel etal nuscle

atropg¥/hypertrophy, | eukgcyte recruitment ,in cancer
tissu€ll angi ogenesis, invdsion met agdi si s, Rin )
parti ﬁu'Na(/ anama, arfiosié s sarcomm, aclterapdR
chronic b erial and vira% i nf ecti ons, sébsiss 0
transpl ant at xon, graft rejRction, glomerulo sclergrsis,
gl onerul g_nephritis, progressive renal fibrosis,
endot hel fF} and epithelﬂ ) injuries in the Iun@)or in

wh@SR Ahy bs/BE ol dniRSs indinyRormbign. WO 2006/ 125803
PCT/ EP2006/ 062592 20 | n anot her enbodi nent accordi ng

to the invention, is provided a process for the
TheP IR hERAH0s according to Formula (I) exemplified in this invention may be

prepared from readily available starting materials using the following general methods and
procedures. It will be appreciated that where typical or preferred experimental conditions (i.c.
reaction temperatures, time, moles of reagents, solvents etc.) are given, other experimental
conditions can also be used unless otherwise stated. Optimum reaction conditions may vary
with the particular reactants or solvents used, but such conditions can be determined by the

person skilled in the art, using routine optimisation procedures.
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t hi azol e derivative according to Formula (1),

conprising the step of reacting a conpound of Fornul a
w@ BRbp/12d8vh a derivative of Forrmula (P2) in preBenEr2006/062592

pal | adi um conpl exes, such as Pd(PPh3)4,

[1, 1' - bi s(di phenyl phosphi no) f errocene] pal | adi un(11)

chloride (Pd(dppf) Cl2), 5 BdCl2(PPh3)2, Pd(QAc)2 and

a base: RN NR2 O R7 Base, "Pd" RNNR H + R3B

/S - HS XOR3 (PI) (P2) (1) wherein X may be Br

or I, R7 my be H for boronic acid derivatives, or

Whe ¥mploy€® agipkiyrinadsuticals ot i dottipdandslactérdiighis| Faginalapg) hrertypically
boroni c ester derl vatives and wherein the group
ipistered) on  then Tyt | O InampacRytical, e‘toé‘?RS’é&t/’ePe 1%%% Fharmaceutical

cong)%lﬁghsc c&i} ﬂsﬂ% '&a&ﬁh dundl &1 F&Qld@é?%ﬁh§ mgﬁtﬁﬁm acceptable

cordlng ein entlon I's pr process
cartidredihyenp ar axdipianiotherefdne arcotleo gkithin, thei sgepeaelc thediresgnt mventlon A

perso% srﬁélheﬁ dl'gll %le a%ogpa[vlra ¢ ()% ! h Ho tvea,Pie fofr § é%ﬁ.t ;/a sgil%efnt or excipient
conﬁ)@ﬁﬁﬂd sait4iiS)o fbﬂnmate&qmﬁna@éutmal éozmbdsnioﬁorrpl exes, such

Pd( PPh3) 4,
Fi, 1 Sbi s(?ji phenyl phosphi no) f errocene] pal | adi un(11)
S gL ) MY S g o
carnigr, GlueniRer eipiqat maypg)plgcey intoiies firm ol phaiynageutigel epmpositions and
unltaCC o@g théci'e(ge 211:1}% in rr%]\rchr}%&l)l”hya% eT‘%}ﬁgla\Eéélagsoio ﬁg esu:ﬁ/n %e Ea}é?e%s or filled

capsugs, be 11q1iiﬂs mohmrselﬂmbnsg rsuspem%ﬂsyemumOhatdlmus,tcﬁrcapsm@s filled with

the e ot i G B B SR UG R (nuding

sub&litarRo8d 8§d) e JudhX pPedrindBintiad]l oaipdbitioMNand unie dosdg8aetth® thereof may
tenperatures, tinme, noles of reagents, solvents etc.)

comprise gingesdientst e r conypriiangk mreportiensn awith oors veitheuk| additisgal active

contb‘gﬁgd sd Oﬁﬁf?m E?Sa[g?" s%‘él\}m‘:t{nﬁtt (?cﬁag Og(%&tn% AL eac%gniultable effective

amamt vé mesacmrye dngrbdlbntsmnhnmnﬂtd wﬁh she anerlded diafle rdosage dange to be
Iﬁ the 25 person skilled in the art, using routine
e éfqdm sation procedures.

Pharmaceutical compositions containing thiazole derivatives of Formula (I) can be prepared in
a manner well known in the pharmaceutical art and comprise at least one active compound.
Generally, the compounds of this invention are administered in a pharmaceutically effective
amount. The amount of the compound actually administered will typically be determined by a
physician, in the light of the relevant circumstances, including the condition to be treated, the
chosen route of administration, the actual compound administered, the age, weight, and

response of the individual patient, the severity of the patient’s symptoms, and the like.

The pharmaceutical compositions of the present invention can be administered by a variety of
routes including oral, rectal, transdermal, subcutancous, intravenous, intramuscular and
intranasal. The compositions for oral administration can take the form of bulk liquid solutions
or suspensions, or bulk powders. More commonly, however, the compositions are presented in

unit dosage forms to facilitate accurate dosing. The term “unit dosage forms” refers to
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WD 2006/ 125803 PCT/ EP2006/ 062592 21 \Wen enpl oyed as
phar maceutical s, the conpounds according to Formul a

W@ bgocarsoz ypi cally administered in the form OPCHEP2006/062592
phar maceuti cal conposition. Hence, pharmaceutica
conmpositions conprising a conpound of Formula (1) and
a pharmaceutically acceptablg 5 carrier, diluent or
excipient therefore are also within the scope of t he

ent |nve erson skille
oy ReAIRE RS i BBl s BBt Sty E Py Sobfheh dng, Sagr mammas,
cacle @it Rofaining @ Relétimiredi quahiit¢ dfcactios Fakcdiab calculated to produce the
pharmaceutical conposition. The conﬁoundsaccordlng
desm%ﬂr thenapeyticyeffect slgaém&twwmw %sUEable @RTTBRRIICY ERPIBY éfc/plcal unit
dos | {8MANIncludd Pl fEmedtited SRipotles BX %g@@ bt #BYiqBfl compositions
aced 1nto the formof pharnuceutica onpositions
or mﬂﬁ;l tawm;i,tcam@ﬁsg@sthq kg mothe casedofisnlig uemptbmannhysubb compositions,
the ﬁlnpzo ﬁy ge%vgﬁ’ves lusuasl’la SIH%%F] gdc’nsléo%%%lte omoar,bou{ b 1%9 about 50% by weight
[ S such as' sol utions, suspensi on
peél fUlll afBly(‘ﬂ*‘(ﬁn a‘iﬁim Aitd shoud 40%&@8\%#@1&) Mt? |tlﬁ£i'emafn|ﬂer iy mb ﬁl s vehicles
a or. oral  use, or e form sterile |nJecta e
or carsiety 4ném§°qeaﬁlnqo%¢%hﬂ1%¢1§for ?qrwerr&faP ﬁ@weé dexing R@ous
use). Such pharmaceutical conpositions and unit dosage
forms thereof may 15 conprise ingredients in
Liqeidrioens suitable for ofabpdmisistration may dnclude heuitabledaiiupousner| nonaqueous
| r e
vehggr vr‘fisltﬁ rl?ggfggp&[légeqﬁm%nana dlgil) sg+% g%e%n?sé g?lﬁ%ﬂ gi?r‘{)oﬁ?] ?&% ?nglke. Solid
formmag dddlude, fon @kaﬂpleMnyaﬂnh@fwluwaIgemgnedientsha adm;muddx:bf a similar

dai | S ran e to eppl oyed. 20 Ph
natigy i, B BHE 6 SHOPR AEIA LDIBr BBy PRI G ERistne an excipient
suclr &Y CR of Jadto§2 B dintélr %@nﬂ sich & dIBRRSICidVHInokE O totstarch; a
t he pharnaceutlcal art an nprise at | east one
lubrigant \sucte gsp@agresiumGsirarais;| ¢, ghdn@t senhpaurredoigal sikicgn dio-xide; a

t] d ter I
swoBHR9, deph Gl & WA LF L TP Ra VRS ek ich o poppermin
methylrsalicyddteroz drangt Flatorimgcal | y be determ ned by a
physician, in the light of the relevant circunstances,
including the condition to be treated, the 25 chosen
InjecblcCcodposiéidhd et t&?ﬁ:hl%n basfeﬂ Qipek tuhj@étalﬂ@ ¥RGUNShline or phosphate-buf-
adm ni stered, .the age, ight, and response of the
feredrrgling giathen mjgetable Carfiers é@wmm yheoprtt Ag abfavleu geptioged, the thiazole
der ¥R %’onﬁﬁ}lg (; hlﬁ slul:llf %omégk‘?tldﬂg 3§ &‘ﬂ&' Lk Ig)r component, frequently
conpositions of the present Inverntion can be
rangidgrbetivetre.06l td1/0% by awcight yitbfthe reoaindsr hamg thd injeptahl@carrier and the
lkrectal transder mal , subcut aneous, intravenous,
% ntramuscul ar and 30 intranasal . The conpositions for
oral adm nistration can take the forn1of bul k I'iquid
sol utions _or, suspensi ons, powders.  More

Qr
The abaysnfisperibeduesraponeris ok erallys P‘i‘P’é‘i‘%ef%f’r &r Jriseighlcegpninpsitions are
meﬂélé" ﬁ@%@ﬁﬁef BirlRr i@k ds v & ;ﬁ%@éﬁlﬁ% ?ﬁé}%ndm@ like are set
r unit dosage forns" refers to 006/
out RCPAEBXIFeh62&9'2 Pharmaceutical Sciences, 20 Edition, 2000, Marck Publishing
Company, Easton, Pennsylvania, which is incorporated herein by reference.
The compounds according to Formula (I) of this invention can also be administered in
sustained release forms or from sustained release drug delivery systems. A description of
representative sustained release materials can also be found in the incorporated materials in

Remington’s Pharma-ceutical Sciences.
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22 physically discrete units suitable as unitary
dosages for human subjects and other mammal s, each
W@ 200b/12380m3 ai ni ng a predeterm ned quantity of aPCT/ER2006/062592
mat eri al cal culated to produce the desired
t herapeutic effect, in association with a suitable
pharmaceutical excipient. Typical unit dosage forms
include prefilled, preneasured anmpoul es or syringes of
the liquid compositions 5 or pills, tablets, capsules
or the like in the case of solid conpositions. In such
S nt ichi aﬁndsstch@rdii_ng' ﬁﬂ&hﬁuﬂﬁﬂ)‘\/atlve is usually a
nor _conponent. (from about_ 0. 1 to about 50% by me%%
Thedlovslrtéxaé(?l%?@vaﬁ%%ﬁcswdmg tg Fpsméaélapamwplﬁyarwé gmryadily available
starﬁh HlaEelPﬁlsr &q}% }Eﬁ%'tl@ QP Iﬁﬁdhgé‘%siﬁ?hdoﬁ{ &ﬁutld?lr Hagd Eﬂcﬁ&ﬁld-phase

an processi ng a| for fo esired
chedl@éﬂyrlgotbmlm(BwnLqrdmt dllf 674% JUC 4] é72f3of7269 dixamples of synthetic

adm i,ncl ude a suitabl e aqueous or
pathwaﬁa?(l’fzt%us} l\%ﬁe eS gdw th buffers, suspending and

dlspen5|ng agents col orants, fIavors and the like.

d f | ude,. f le, f th
Therlg 0¥ AGPT P OMTEHT SSPSHVEIS 08 AOBM BN | ar
A algiksn), %lﬁ"(t@éiﬁfme%éf?hatf‘%edﬁn‘?aﬂ&ﬂ W8 {(@ddr), e (gﬁhJ)UMS(ﬁ]olar) MHz

gum tragacanth or gelatine; an excipient such
(Megabereh, dr(microlitogemim (Wingioht g Kmlllg@nagm(mdmam)Mm (millimeter),

al gi nj.c i d I i, 70 or, corn.s a, 15 | ubr t )
mud) BrHiGoR, st FiTROIED; nP S it fionE chtperatite), BN Bovine
Ser@xﬁ | AlBisia), €D|I I(NQm-odtb@nymﬁﬁ;daaoleﬁ \(@Mtemaﬂg)x@ﬁﬁﬂiyl eundnose) DCC
sucrose or sacchari n, ring agen nt such

(dl%’@'ﬁb"é‘ryl fArhediimide); REM é‘é‘P‘iﬂeW@mb PIEAa(ﬁ@%DPFQPéR/ @hyhglme) DMF
(mﬂl&hﬁcfoﬁﬁ%uglde RO '(ﬁﬁﬁetﬂleSJIKRicféZl EBCP Ets-e»‘_jdﬂéﬂgﬁglearme%opropyl) -3-

I nj'ectab erlle sal 1 ne or phosphat e-
ethssl@mbne <bun1dthyéro ¢hiprids),a HOBE ar(t-hpdroxyworm irtazokl HPLC (High
derj vat.

Perésg}l%?ﬁ% 61‘(& n; n%au%qgapglgﬁdy?[‘ f‘ mgr%lohlgto 131/6;5111 tgf\selsnsg{’ Igi) r{1(‘9{0-1n051t01-

-pmmﬁé)ge LC h(mﬁmd eatrbmatggﬁp%y)n gvIse Emm n s&c@&gfetﬁy),’l ¥B®Y(N-bromo
t wit t he remai nder eln telnjecta e carrier
Sucgwantifﬁe NI§ &-iode sHeemypigel Eyg%r {Dsdear oMiagRftiGe Regqgance), PBS

(Ph&pRhicY adBhfired e eXKafihe) N eqi(ﬁhbﬁ?@ﬂnpos{[ﬁ '1Qﬁ§ﬁdﬂfh%ny1phosphmo)
merely representative. Further naterials as
ferrpeenelpgBadim{lB chlviride eempley), PPhe (Rhokphoiositides), PBMs (Phosphoinositide

ykiég{e@, %%@515 @g{?sﬂ%@@kﬁ%@ﬁ Jg‘%ﬁﬁ%&h;ois S%;[/@'l@g% (Pl%o%};ﬂatidylinositol

3,4-Bphssphate))i a PIGM, SP;i S (]Phtxsp]iemdyﬁﬁcsdo]her334,5—tbsphosphate) PI(4)P

CrisrgiRosoF rcamigh.soP A S 1 Sewull ) ggold sbiphospha)

PtdEMsS L @hOPHaticNiBEsHR]) OPYBOPT (ﬁé&mrfaﬂauayleﬁybuﬁﬁn%ﬁaﬁo%ugmomum
delivery systens. A escription of representative

hexaflunrephesphated) SBAe (Beinidllatioh sProximity SAssapg, Idik d(trigthylpmine), TFA

it RAGLR A TaE Bals et AT, LR Endeiithy), UV

(Ultraviolet).

The thiazole derivatives 1 to 49 (see Table I) exemplified in this invention may be prepared
from readily available starting materials using the following general methods and procedures.
It will be appreciated that where typical or preferred experimental conditions (i.e. reaction

temperatures, time, moles of reagents, solvents etc..) are given, other experimental conditions
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23 Synthesis of conpounds according to Formula (1):
The novel thiazole derivatives according to Fornula

w@ bgosazasobe prepared fromreadily avail abl e sSPEI/EPI0G6/062592
mat eri al s by several synthetic approaches, using both
sol uti on-phase and solid-phase 5 chem stry protocols
(Brummond et al ., 1999, J.0,,C, 64, 1723-1726).
Exanpl es of synthetic pathways for the will be

descy i be hefollovm Q?Pewatlo ith th
can S FRImIF o et D et o RSrdiions, popyary with the
part@dlﬂla(rﬁeiﬁtaﬂiﬁéble §0lvers] uged(] butvailck itonditibng EedUbe det@rniifiédBY the person
(mylar), MHz 10 (Megahertz), | (mcroliter), mn
Skﬂt%lmeé}'t , USiRE TR ing ?@F%lﬁﬁtwnrﬂm“(eﬁiulei‘-i liter), mm
(mllimeter), mol (mllinole), MM (mllinolar), nm

(nanoneter), rt (roomtenperatur e) BSA } Bqvi ne  Serum
In tiag mmsn)lllus@g]]ed (b folbew b ehiettich 3 ,d]&z& ) RCersd R as above-defined
rb met hyl Cel lul ose), DCC (dicycl ohexyl
mtﬂeca%b el de), DCM (di chl oronet hane), DI EA
(dii sopropyl ethylamne), DVF (dinethyl formam de),

O (Di | f de)
Gen\eia 10'8&'8 tﬁgfcﬁg, glpsﬁjaﬁgg%( '%:ﬁsqd}n_g’stofge gqnﬁgﬂl Ferypyla (I) could be obtained by
sevéthl §PndRAY dpfrosdles rdsﬁ'@ both st tiénlp e bR X&gdlﬁl?dse chemistry protocols

tri azoI e PLC (Hi Per f or rmnce Li
(Kodprmerinat r%’ﬁﬁyﬁetralh 0(1 iLattuddhl 7s’t7dc,7ﬂ@m1%1pr by convirtignal methods or
hosphate), LC (Liquid
by ré‘?(;wnag’tec?gér}% hn (mass spectronmetry), NBS (N-brono
succi ni m de), NI S (N-iodo succini mde), NI\/R ( Nucl ear
netic .R sonan c PBS . %Phos hate B ?r ed Sali
aalﬁﬁcfe}lgi y( cheata IBicgk“&ﬂl‘b %litﬁ,p ﬁ(gg]bq“nﬁ present 1n ention are

readlgr rOpREEDP Adab@l BThti)fofhY Rith AR aPHEPHAL basephﬁlally one equivalent,
hosphoi n03| tides), PI3Ks (Phosphoinositi de

in @cqcpqimsj‘qul (bg;qs e{rpﬁg@p@al@ydg%ldq; @gdlpm methox1de sodium ethoxide,

SOd%lnm)z(ﬂs phg(g%ﬁat e yﬁ}-”% {lg’@f E%?E@}?%ﬁos phat |%1 @%ql nosi t gll ide, calcium

hydﬁpdddi-bbmaﬁmhm&hhhtee)heﬂﬂn@lﬁ)rﬁle cthylenediamine, meglumme benethamine,

e R aPP e AR P PO EaTS: Hioiseb raleit by Sopifhzaton to dryncss o

by 4&3&%@&%&1}%]@&5 it §dnlo ca?é’sBQ?ts can be prepared by mixing a solution of the
Benzotri azol - 1-yl oxyetrl pyrrol i di no- phosphoni um 25

acidwithfa sobtioprHRISpe a%téan ssbmn(eﬁ@rlmamaé@,uwww qlgatg), employing a
rif Bl
solx/;égfgty)wmﬂlﬁﬁzé g%érng c ant) pr-gglﬁlgt%érh(?rnl: a)[},g ?ﬁ fse isolated by
conGntratien oyl aslditioh of wcnﬁdzlh/emaw olet). The thiazole
derivatives 1 to 49 (see Table |I) exenplified in this
invention may be prepared 30 fromreadily avail able

Meﬂioﬂﬁ bf maih iﬂt@hﬁediﬁte@ f édigpdudids OTF a ral rret hods
precl at e

ceaur e,
Dene%'in& an fhg naﬁvr@fOé p &1 4 Fer K ph gL é’h@‘?fﬁlﬂtéﬁgthﬁtﬂc gratogies may be
sele(:@:ﬁ%ﬂ ROsynkRIR ST BoHp&dds bf FlmulQes of reagents,

solvents “etc..) are given, other ‘experinental
Coropovaids pHRermia an @@ymmmcny Al 08Aly&5@@ss-coupling reaction. For

instance, they may be obtained by Suzuki coupling reaction between an aryl halide (P1),

where X may be Br or I, and a boronic acid or ester (P2), where R’ may be H, for boronic acid
derivatives, or any alkyl or substituted alkyl groups for boronic ester derivatives, including
optionally -B(OR”), forming a cycle such as boronic acid pinacol ester (Scheme 1 below)
(Bellina et al., 2004, Synthesis, 2419).
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reaction conditions may vary with the particular

WO e@etizisvs or sol vents used, but such conditi OPGT/ERP200&@652592
determined by the person skilled in the art, using
routine optimsation procedures. 5 In the process
illustrated in the foll ow ng,schenes R, R2, R3, R4,
R5 and R6 as above-defined 1in the description.
Generally, the thiazole derivatives according to the
general Formula (1) could be obtained by several

Diffeyoat hpdliadivaP Peodgldi@s , mdgi Bg tmtih shioh Usd m&(pm;a@ [a[ﬂd-bls(dlphenyl

sol.i d-phase_chemi stry proto
Phospino)f W@F?@MP@Hdefmoml?sﬁpd@PPﬁ%7ZIESCIE(P?]W@? PslgDAc)z, with the

posﬁ@fé‘éﬁ@ﬁlbﬂ BPhhdlgﬁJHQ@i arfdls su@b’as"plﬁflg YRR S BhRE BF; morgnamc bases may

t echni ques rmceutl cally acceptable catio
be wseds w@faSCﬁ%om sddiurh etlgohelotsn suémeeMaOdfe ar BaOEL, KF, or any
pr [ e i.dh faorns w an
carle SR sty WP BLAGCBYERTy SROCRIE Publ spllehi] ure may be
selecRd etweat THA Y PolGéle, mﬁe aMeOISIQMdﬂfN NYEIF) Xt atke, et O’liheu Bhoice of
nmet hoxj de, sodi um et hoxi de, sodiu rid
so mmrosﬁivagts TSR LAY ARFat AB MicHR IR R ng %&HQ %3’23 ¢ resulting
reactioh Ghitlire MG EAAR, REdRE abd ﬂﬁmsﬂﬂ:ﬁﬂ! a0 @ifferent temperatures, with the
di et hanol ani ne, et hyI enedi am ne, negl um ne,
poss;bheusnagﬁm@rowadp achgn. ol tlee d)fffem &th@la@mj; described above may be
used " onet ham ne. The salt is isolated by concentration to
dryness or Dby addition of a non-solvent. In sone

cases, salts can be prepaSelenw1m Xi ng a sol ution of
the 20 acid vvlth a solution of the cation (sodium

et hyl hBxan magnesi uml gat e) Ba@mqi(pyl rﬁ;:;
sol venpNn\Q& ?h the d 5| ed cationic sglt \(/
precipitat or can be erw se isol at edHf) _Z/

concentrationkand additi on ofR a non-sol vent . I\/Et heds
of preparing internedi ates of conpounds of Formula
(1). 25 ®Bending on thdPRature of X, R, R2, @8, R4,

1 f 1 involvin,
Sti lﬁﬁoﬁgt g §“bE ﬁé@@%nt%g{e ﬁ‘aﬂ&n &f Ecth &éof‘%@a (I involving the

or t he conmpounds of Fornu

reac(tio)l be@@npam agyd haiideF(Bl);mz[hare(X )namby Byer blandammdeagpmr(@ﬂhlwhere R®

s il gL PR [RREE S Rt R B3 PRy B8 cr R QR0 flenGpnadium

conploes,vath de PAEIPh;)., [ﬂhebs(dii)héﬁﬂpb@spﬁfno)ﬁrrdcen@]r}ﬁhlladmm(ll) chloride

or id or est re R7 for
aippfing, BePBhomBidaOn v (i possie afdkon ofplosphine ligands, such
as PPHDShd EMbARe ﬁht’éyshclgﬁs%i@? of ZhCIoroni c _ester
der’i vatives, including optionally -B(OR7)2 fornming a
cycl e such as boronic acid pinacol ester (Schenme 1

below) (Bellina et al., 4. Synthesis, 2419). WO
2006/ 125803 PCT/ EP2006/ OGMS
.

1 8
R \ R "Pd" R \

N 2 / N 2
N R N R
8

X R R®
(P1) (P3) M
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D fferent palladi umconpl exes may be used, such as

Pd(PPh3)4, [1,1'-bis(diphenyl
w@bwsptiso®) f errocene] pal | adi un{11) chloride  PCT/EP2006/062592

(Pd(dppf)C12), PdCl1l2(PPh3)2, Pd(QAc)2, with the

possi bl e additi on of phosphine |igands such as PPh3.

Di fferent organic or inorganjc bases may 5 be used,

such as TEA, DI EA, sodium al cohol at e, such as thh@ or

t, KF, .or_agn carbonate salts
It tﬁé%ﬁ? SGEQE&%Q LYSER (G EO ‘“%JF?F&RP H’&’?@P’iﬁsr & Wﬁprgcable to
obtfie | cefipeands eicesding TioFF orfldl ) esuitable xastRodsMChtepddiidd known by a
DMF, water, etc. The choice of solvent or solvents
persenskilied ity ap sheidibewsedhe nature of the base, (P 1)
and (P2). The resulting reaction mxture may be
heat ed, under inert atnosphere, at different

Compannds af Ufasgulaw(l) iran e ¢onvieded it¢a|aétemgéveofcomp@1mdﬂmfeForrnula @,

emp né)bhg rguitaﬁ\illel: ittgrg rﬂdeﬁsﬁo%&?egﬁ%&onbl agtkn%aﬁ § {nisgr? %k%gﬁlvuﬁl the art.

WhEh?Rl Hs H dKBrll;BuﬁdsSbf Forrﬁtlle(Ida)ﬁf\Qﬁére ﬁf(ﬂﬁh}} b(aF"IZl) of Ip, ;nay be further
til] e coupling m use or t reparati on_o

ﬁm@&%&ﬁdghrgvglrg?l?ﬁm%ag@n subshipriogs ng%ﬁﬁeg 35 beloxgs i ny  example,

chlRBSuIBBR AWK Yhlofdshfdhec Adid)foll VAST 18 reallioh Wwigh Be1.20d1, may afford
and a tin reagent (P3), where R8 “is nethyl or n-butyl

thee@cqspmlgsuﬂfenﬂw}ﬂorrdh@)r eaction rray be catal ysed by

Inte?x?g%gte E‘pjé)(rg ﬁ]?[ yfgé]ﬁ%g)ggﬂj %%F errocen el]as p aﬁq%]ﬁ)?g %}ll‘léﬁ )are selected

from HiI Odsptﬂbﬁall)( am(sdmmd) COC2alkyPECE. 24IBRhBhpdroRe{N; )®t1omullyh-NR9R1°
e possi bl e addjti hos hlne I and

ma;p a Hng | TR % S %ﬂt‘?‘L ﬁ'g styuted Slzﬁl%glz sucé]oas optionally

; +
subsceﬁﬁ‘t@&repléelﬁ‘fné\' (8gR3 kéyd?@xgiplﬂ%rldﬁ{) 1221 i M%‘O &80 G/é]_ﬁgélg(l) optionally

substitgted ppopholis? 5@3 nggpholm—4-y1) and optlonally substituted 8-(1,4-Dioxa-8-
azaspiro[4.5]decane), in the presence of a base, e.g. TEA, DIEA, pyridine, etc, yielding

compounds of Formula (Ib) (Compounds of Formula (I) wherein R* = SO,NR°R'®), an amino
sulfonyl as defined above and where R? may be T1 or T2. Other clectrophilic substitutions
may be performed on compound of formula (Ia), such as bromination, nitration, formylation,
acylation, etc. using conditions known by a person skilled in the art (for example, see Beafon

etal, 1976, J. Chem. Soc., Perkin I, 2355-2363).

Scheme 3
R{ R R{
.N\(,N R? Electrophilic substitution /N\(,N R? N\(,N R?
H S / e.g. H S / H s /
RS CISO,H, PCI,, POCI, kS 0 HNR®R'° oS O o
V H L Y ,,S§C| _— Z E _N'
R® R¢ O base R O R®

(ta) (P4) (Ib)
Formula (I)wherein
R*= SO,NRR"®
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If the above set of netal catal ysed cross-coupling

reaction conditions is not applicable to obtain
wa@eovparasds according to Fornula (1), suitabl e pet/hPme6/062592

of preparation known by a person skilled in the art

shoul d be used. 5 Conmpounds of Fornula (1) can be

converted to alternative conpounds of Fornula (1),

enpl oyi ng suitable interconversion techni ques wel |

kno a rsQn_skilled in.the art. Wen R4 is H .
CorBiH s ommRs el b pifined Alrpdivplbng MG iy Goss-coupling
readlidy, peefolmifighBé reattisicbdt@bel (PI¥and theauiisble b@tstitubdanthiophene (P2) or

substitutions (Schene 3 below). For exanple,

(®3%hl orosul fonation with chlorosul fonic acid, followed

by reaction with PC15/POC13 nmay afford 10 the

correspondi ng sulfonyl chloride (P4). Internediate
Borpmig peidwy csterr (PREmay bacammenchallzavaitabledronpmims Gourggsear simthesized,

.R9..and. R1 re. selec fromH { | ] . .
ss B, e B A s ok SRy o gy o inthe
art. @pboronialacid PREPIay be®ynsforisdantol the comesgodiyg beronic ester (P2b), by
heagli}e)g! fPS.’Zfargsq {1;12: %;n@%éjq%sc%fl o g(g]pggrtr § E}}%iigclthgglgwlgélovg)gc r2>r((;jln31c ester (P2b)
may bR AR hlérAativelororfc SYE! &XddédR@Ttiots RadwiYby a person skilled
_ optionally 15 substituted mor phol ine (e.g.
in thegrbhol i n-4-yl) and optional |y substituted

8- (1, 4- D oxa- 8- azaspiro[4.5]decane), in the presence

of a base, e.g. TEA, D EA pyridine, etc, yielding

conpounds of Fornmula (Ib) (Conpounds of Formula (1)

wherein R4 = SO2NROR10), an am no sulfonyl as defined

above and where R3 may begﬁhﬂgiiTz. Q her

el ectrophilic sugﬁtitutions may be gperforned on

conpound of fimml'a (1a), such as W onPnati on,

nitration, formﬁ &i on, 2Bokwtyrddidi on” usi ng

condi tions knoﬁnzgyk@gperson skilledHR ~art (for
exanpl e, see Beatopn et al'woé97€’ J. Chgm Soc.
Perkin |, 2355-2383). Schene 25 RR BN Rz

El ectrophilic sUBitution NNR2 RN NAR) HSe. g H
SH RS SCSBH PCS5, poci3 R5 S OHNRORIO S5 Sp 9
RR / Hg,d SN R6 RG Obase R6 0 R10 (la) (P4)

Pinddob)boronic ester (P2c) may be prepared by a metal coupling reaction between the

corresponding thiophene halide, (P4), where X = Br, I, etc, and bis(pinacolato)diboron (P5) or
pinacol borane (P6) (Scheme 5 below). This reaction may be catalyzed by different palladium
complexes may be used, such as Pd(PPhs3)a, [1,1*-
bis(diphenylphosphino)ferrocenelpalladium(Il)  chloride = (Pd(dppf)Cly), PdClx(PPhs),,
Pd(OAc),, with the possible addition of phosphine ligands such as PPhj.

Different organic or inorganic bases may be used, such as TEA, DIEA, KF, KOH, or any
carbonate salts, such as K»COs, NaxCOs, Cs2COs. The solvent or solvents mixture may be
selected between THF, Toluene, Dioxane, MeOH, MeCN, DMF, water, etc. The resulting
reaction mixture may be heated, under inert atmosphere, at different temperatures, with the
possible use of microwave action. All the different combinations described above may be

used.
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Formula (l)wherein R4 = SOZNROR10O WO 2006/ 125803
PCT/ EP2006/ 062592 27 Conpound of Forrmula (la) nmay be
w@bdoaiizesos di rectly froma nmetal catal ysed PCT/EP2006/062592
cross-coupling reaction, performng the reaction
bet ween (P1l) and the suitable substituted thiophene
(P2) or (M. 5 Boronic acidyor ester (P2) may be
commercially available fromvarious sources or
synthesized, as it will be detailed belowin the
exanpl es, using conditions known by a person skilled
inthe art. A boronic aciSchédi@s) may be transfor ned
into the correspondi ng boronl c ester (P2b),

heating (P2a) in the pr al coho or a di ol
(Scherme 4 bel ow). Borganl c st,rerj\/N

transfor into @rnatTve borongc ester 0—9 L&Qg
condi ti wn by a®ser son skilk@d 1 o iR gt
Schene 4 H r diol Ol¢

s RARe r34 R6 R7OH YRs M#¥2a) (P2b) 15 Pinafol
bor oQj.&e g‘gt,e{etg P2c) may be prepared by a net df2)
coupllng reaction between the corresponding thiophene

hal i de, (P4), where X = Br, |, etc, and
bi s(pi nél'é | at 0) di boron (P5) or pi nacol bor angr (P6)
(Schewge S5ybel ow). This regction rmy be cat alRyze@I by

differ é)al | ady sna), cc}gpé exes may be used, as
Pd( PPh@i Py 26 Icoholordnol %
bi s(di ph 'bhosphl no)ferr er?e] pal A ? fum(I1) ch ori de

(Pd(dppf)|€12) PAC12( PPh3) K* Pd( CAc with theR
possi bl gpaddi ti on of phosgfbhe | i gands such as PP,

Di fferent organic or inorgaMPc bases may be ysed, such
as TEA, DI EA, KF, KOH or pany carbonate sg]tsg such
as K2C03, Na2CO3, Cs2CGCs. Ehe sol vent or so MeEhtsé

m xture may be 25 selected betwe#nh THF, Tol

Di oxane, McOH, MCN, DMF, water, etc. The fesul @

(P2a)

Thiophene halide (P4) may be first transformed into the corresponding thiophene Grignard
reagent (P7), which may react with trialkylborate, e.g. B(OMe);, followed either by an acidic
work-up to afford the corresponding boronic acid (P2a) or by a treatment with a suitable
alcohol or diol R’OH to afford the corresponding boronic ester (P2b).

Direct 2-borylation may be obtained by iridium catalyzed reaction from 2-unsubtituted
thiophene derivatives (P8) (Scheme 6 below). The iridium(I) complex generated from
Yo[Ir(OMe)(COD)]. and 4,4’-di-tert-butyl-2,2’-bipyridine catalyzed the direct borylation of
thiophenes derivatives in stoichiometric amounts relative to bis(pinacolato)diboron, affording

thiophene-2-boronic ester (P2¢”).
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with the

reaction m xture nmay be heated, under

at nosphere, at different tenperatures,
w@owsilkises use of m crowave action. Al the difPEr/EP1006/062592

conbi nati ons descri bed above nay be wused. WO

2006/ 125803 PCT/ EP2006/ 062592 28 Scheme 5 0 0 or O

B-H4- 1)~ XSOB-BOO5 OOR S R Ra (P5) (P6) RS- R
a Rs .,Pd., Rs (P4) (P2c) where X =10Br, I, etc My RY
XOR B MSB(OVE)BOBS al cohol or diol OS R5 Ra
RRa RRa RS Rs ROHRs £2P2b') (P2b) R7=Me H
HO ~-OB S H R Ra Rs (P2a) Thi opheng, halide (P4)

may be first transforsgn in he corr di ng

t hi ophene Gui gnard g(e;ﬁ‘gént 2 P7), whighgmay react
with trialky rate, e©.9. B )3, followe it her by
an aci di cr® ~rfp to aff6Pd the corres | B9 Jeor oni c

acid (P2a) orgsby a tripabigon) ldbpg SUi tabl e

(P8) (P2¢")

If the above set of conditions combination is not applicable to obtain boronic ester or acid
(P2), suitable methods of preparation known by a person silled in the art should be used.
Organotin reagents (P3) may be commercially available from various sources or synthesized,

using conditions known by a person skilled in the art.

Compounds of formula (P1) with X = Br or I may be prepared by halogenation of the
corresponding thiazole (P9) with reagents such as Br,, I or NBS, NIS (Scheme 7, below).
Depending on the nature of R', protection of the secondary amine may be needed before the

halogenation, with for example PG = acetyl or any other group which is easily removable.

Scheme 7
) e.g. 1
R bromination (Br, or NBS) Ry N ,
N 2 n
N R® iodination (NIS) N~ R
W . WL
S S
H X
(P9) (P1)
protection step l [ deprotection step
e.g.
R! bromination (Br, or NBS) R
\N N e lodination (NIS) \N N g2
S S
H X
(P9a) (P1a)

Thiazole (P9) may be commercially available from various sources or synthesized, using
conditions known by a person skilled in the art, using both solution-phase and solid-phase
chemistry protocols (Kodomari et al., 2002, above). For example, it may be obtained in two
steps (Scheme 8 below), starting with a-halogenation of a ketone (P10), using for example Br,
for a bromination or thionyl chloride for a chlorination, affording an intermediate (P11). “Hal”
in intermediate (P11) can be also a tosyloxy group, which may be introduced with suitable

reagents such as hydroxy(tosyloxy)iodobenzene. Intermediate (P11) may be then added to a



al cohol or diol R7TOH to afford the correspondi ng

boronic ester (P2b). Direct 2-borylation may be
w@bdoaiizesos by iridi um catal yzed reacti on from PCT/EP2006/062592

2-unsubtituted thiophene derivatives (P8) (Schene 6

below). The iridium(l) conplex generated from 10

%[ r(Owe) (COD)]2 and 30

4,4" -di -tent-butyl-2,2" -bipyridine catal yzed the

soltgltogI gﬁ s ht?%rg.{ &thg)n%%];ﬁ w%sg?ﬁ%/@lggfnl avs%gt!al%ee %olvent preferably a polar

solveht ([t TA0OH| Rhdhgitd atemediald @l THE rebligp itdittredialrqPON) May react
ester (P2c' WO 2006/ 125803 PCT/ EP2006/ 062592 29
withsfiyieuren, @flording thw@D]B (@1%) whash/may testurtpey substenigd pwitly R as defined
abo¥ét uélng/cgﬁdlﬁ&gl@l))‘vﬁ:gf%rson SRy inGhe 4£8) (P2c’) If the
above~set of conditions conbination is not applicable
to obtain boronic ester or acid (P2), suitable
nmet hods of preparation kn Wy bé(sa person silled in the
art should be used. 5 Og reagents (P3) may be

comercially avail abl e from vari o ources or
synt hesi zed, wusing conditions kn }gﬂ%ﬁé person
Skl||edII’L% ﬁat%ﬁs Conpounds of a (P1) th,\?(—2

Br of | Batidh 5 d by hal ogenatppn of thel j
co zr/gﬁponell ng ?thl az fi‘ E@‘}H\A h—Fegfgeg{—s—s-u alg_%
12 or NBS, NI'S (Scherre 7 behgow). 10 Dependi ng on the

nat 2 of R, protectiongal) the secondary am ne n®&§9) be

neede before t he hal ogen t| o with for exanple =
acetyl or any other group mh is easily renovabl
Scherme 7 e.g. R brom nat|il BH;Z or NBS) R N
Ri odination(NIS) ZN H Z v Sx S
HN—</
(P13)

Thioureas (P12) used in synthetic Scheme 8 above are either commercially available from
various sources or synthesized using conditions known by the person skilled in the art.

For cxample, thiourcas (P12) can be obtained by coupling a salt of an amine R'NH,,
preferably HCI salt, with potassium thiocyanate used in equimolarity in THF under reflux as

shown on Scheme 9 below, Pathway A.

Scheme 9
Pathway A
KSCN, THF H
1 reflux
R-NH, HZN\H/N\R1
S
HCI
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15

HX (P9) (P1) protection step deprotection step
e.g. bromnation (Br2 or NBS) RL RI N 2 iodination
w@ dog2dR 2 PG NS ~R PG N Sx ~// X (P9ayCHEPIN6/062592
a) Thiazole (P9) may be commercially avail able from
various sources or synthesized, using 15 conditions
known by a person skilled ingthe art, using both
sol uti on- phase and sol i d-phase chem stry protocols
PtéKOd mari et al., 2002, above). For exanple, it may be
MBPf&ined in two steps (Schene 8 below), starting with
a- hal ogenation of a ketone (P 10), using for exanple

Br2 for, a bvom nation or thiogihéﬁhlqri Sar a
RUwiyl er i ndtipoll_akf or dF¥RIan g et e &LL) Hyh\l[(ﬂ
in intermedi aCe (P11) can be al sB aHtosyhawy group,

whi ch may, cJ&;ﬁoduced wWith suitable 20 reagents stich
as hydr oxphib&adaeoxy) i odobenzene. Internedi ate (P11)P12
may be then added to a WD 2006/ 125803
PCT/ EP2006/ 062592 30 sol ution of a substituted
' ea R NHC(S)NH2 (P12) in a suitable solvent,
Pm%?%?giably a polar solvent, e.g. EtOH leading to
internediate (PY. The gecqsnd ting i 1 eryredi ate

(P 11) H
. may reésct  with JthiQur esfluxaf f oreivng Bl S%No@H) HN__N._
R0 ¢h [ebe fcihsubsﬁ*t ut h RH, agg:&eﬁused T
abovef‘qsing condit¥ons known by a person skilled in ,,
theA'E'F'?“.'“t“S Sowase dioside A RL e. gBerythiqure2  pr onri nat i on
(BrIY 8" R« N R chlorination (Cl2S02) (P12) N' J R~
R~ H S

R1

Pathway D
1. CHCI,/NaHCO, sat, Cl,SO H
2. NH, in MeOH
R-NH, : - P Nag
S
HCI P12
Pathway E
1. THF, DIEA, CL,SO
2. NH, in EtOH H
RLNHZ > HzN\n/N\R1
HCl S
P12

The amine R'NH, can be first activated with ethoxycarbonyl isothiocyanate affording an
ethoxycarbonyl thiourca intermediate, as presented above on Scheme 9, Pathway B. Upon
deprotection under acidic conditions, e.g. concentrated HCI, the desired thiourea (P12) is
relcased. The amine R'NH, can be also activated with benzoyl isothiocyanate, which is
obtained by addition of benzoyl chloride to ammonium thiocyanate, giving a benzoyl thiourea
intermediate, as shown above on Scheme 9, Pathway C. Upon deprotection under basic
conditions, ¢.g. NaOH, the desired thiourea (P12) is released. Alternatively, the amine R'NH,
can react with thiophosgene, followed by the addition of ammonia, as presented above on

Scheme 9, Pathway D. If the above set of synthetic methods are not applicable to obtain N-
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30

Hal (P10) (P11) (P9) S H2NNH2 Z N H2N-/\/ | S
(P13) Thioureas (P12) used in synthetic Schene 8
w@bwea2mox either conmercially avail abl e from PUBREPIN&G062592
sources or synthesized using conditions known by the
person skilled in the art. 10 For exanpl e, thioureas
(P12) can be obtained by coupling a salt of an am ne
R NH2, preferably HO salt, with potassium
sub IR YBRILE PRk dE Rl %&‘:Btg%)ﬁ%ﬂgig;[ FoWh B flereoncsfilled in the
art fHatlavieyas&. KSCN, THE RNH reflux 1-12N N 2 Y ' R1 S
HCl P12 20 WD 2006/ 125803 PCT/ EP2006/ 062592 31
Pathway B O os S' HJ conc H R-NH2 + N'k O

Me#fHofb gf‘&eBaHnEilﬁeﬁlﬁwmeBﬁf cdﬂlﬁéujnqg&' Férrhila 0.

According to a further general process, compounds of Formula (I) can be converted to
alternative compounds of Formula (I), employing suitable interconversion techniques well

known by a person skilled in the art.

If the above set of general synthetic methods is not applicable to obtain compounds according
to Formula (I) and/or necessary intermediates for the synthesis of compounds of Formula (I),
suitable methods of preparation known by a person skilled in the art should be used. In
general, the synthesis pathways for any individual compound of Formula (I) will depend on
the specific substitutents of each molecule and upon the ready availability of intermediates
necessary; again such factors being appreciated by those of ordinary skill in the art. For all the
protection and deprotection methods, see Philip J. Kocienski, in “Protecting Groups”, Georg
Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and Peter G. M. Wuts in
“Protective Groups in Organic Synthesis”, Wiley Interscience, 3" Edition 1999.

Compounds of this invention can be isolated in association with solvent molecules by crys-
tallization from evaporation of an appropriate solvent. The pharmaceutically acceptable acid
addition salts of the compounds of Formula (I), which contain a basic center, may be prepared
in a conventional manner. For example, a solution of the free base may be treated with a
suitable acid, either neat or in a suitable solution, and the resulting salt isolated either by
filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically acceptable
base addition salts may be obtained in an analogous manner by treating a solu-tion of
compound of Formula (I) with a suitable base. Both types of salts may be formed or

interconverted using ion-exchange resin techniques.

In the following the present invention shall be illustrated by means of some examples, which

are not construed to be viewed as limiting the scope of the invention.
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S ethoxycarbonyl isothiocyanate P12 Pathway C O
acetone OS, H SHreflux -R 5% NaOH H2ZNu NNR | |
WOR2005H25863 NH3 + Cl | ~ , HH80C NS AmoDni unP@ERP1Y$/062592
thi ourea P12 thiocyanate Benzoyl chloride 5 Pathway D
1. CHCI 3/ NaHCO3 sat, CI2SOH 2. NH3 in MMOHH 2N Y NR
1 R-NH2IlI S HCA P12 Pat;hway E 1. THF, Dl EA,
C2SO2. NH3in EEOHH R1 H2NYN, R1L HCI S 10 P12
Bx Thﬁe am ne RINH2 can be first activated with
xycar bonyl isothiocyanate affording an
ThegfbhOXing afahﬁf;IMhatéﬂiﬁlﬁbb"rﬁaeﬂcﬁllle avEbRivere asedpr esent ed
above on_Schene 9, Pat Upon depr ot ectl on. under

PYBOQR oi(Novabinghemhns?- (t@b@ylsméhpp%ﬂn@d (Adgrich),h > é@%yc}r@evboryl) -2-
thlogﬁéﬂéeé{rﬁéxﬁlelg&d v&%cr&szeggich 5-ERemBmyNe3 B%\lxﬁl%ﬁhnbﬁgl)tmophene

| so acti'vat ed |soth|ocyanate .
(Botan-Miobai ﬁmy2émqphe|ngbprmﬁc bagid ogAldum)or2-d@t¢rmd0-4-methy1thlazole

(AR ot {‘Alﬁﬁé@”@ﬁ&u@ s RaRAAS N .{?Tlt%ﬁr Zﬁldrlch& Pd(dppf)Cl,
(Avoe0),desiued egrbbiiic (PldRY), Hatissium ﬂuorlde (Fluka), copper acetate (Fluka),
allylamine (Fluka), morpholine (Fluka), ethanolamine (Fluka), 4-hydroxypiperidine (Aldrich),

3-hydroxypiperidine (Aldrich), ammonia in MeOH 2N solution (Aldrich), 1,4-Dioxa-8-

azaspiro[4.5]decane (Aldrich), chlorosulfonic acid (Fluka), phosphorus pentachloride
(Aldrich), phosphorus oxide chloride (Aldrich), hydroxylamine hydrochloride (Fluka).

The HPLC, NMR and MS data provided in the examples described below are obtained as
followed: HPLC: column Waters Symmetry C8 50 x 4.6 mm, Conditions: MeCN/H,O, 5 to
100% (8 min), max plot 230-400 nm; Mass spectra: PE-SCIEX API 150 EX (APCI and ESI),
LC/MS spectra: Waters ZMD (ES); '"H-NMR: Bruker DPX-300MHz.

The preparative HPLC purifications are performed with HPLC Waters Prep LC 4000 System
equipped with columns Prep Nova-Pak®HR C186 um 604, 40x30mm (up to 100 mg) or with
XTerra® Prep MS C8, 10 um, 50x300mm (up to 1g). All the purifications are performed with
a gradient of MeCN/H,O 0.09% TFA. The semi-preparative reverse-phase HPLC are
performed with the Biotage Parallex Flex System equipped with colums Supelcosil™
ABZ+Plus (25 cm x 21.2 mm, 12 pm); UV detection at 254 nm and 220 nm; flow 20 ml/min
(up to 50 mg). TLC Analysis is performed on Merck Precoated 60 F,s4 plates. Purifications by
flash chromatography are performed on SiO, support, using cyclohexane/EtOAc or
DCM/MeOH mixtures as eluents.

. . . . . ™
The microwave chemistry is performed on a single mode microwave reactor Emrys

Optimiser from Personal Chemistry.
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conditions, e.g. NaOH, the desired thiourea (P12) is

rel eased. Alternatively, the am ne RLNH2 can react
wowdoh/12dsvophosgene, foll owed by the additi on OPCT/EP2006/062592

amoni a, as presented above on Schene 9, Pat hway D.

If the above set of synthetic nmethods are not

applicable to obtain N WO 2006/ 125803

PCT/ EP2006/ 062592 32 substltuted t hi our ea (P12)

.b

(Intaﬁmaate Q’Pg)wnexemelds a;((e)zcmf Rémmmu'mdx Ist) For mJI a(l). 5
According to a further gen ral process, conpounds of

Fornula (1) can be conyg QTL al ternative conpounds
of Formula (1), enployln suilt abte i nt er conver si on
techni ques well known by a on skilled in the art.

If the above set of general synthetic nethods is not
appl i cable to obtain conpounds according 10 to
Fornula (1) and/or nechbuespediptédor nediates for the

To & ¥S1h6A5561 -RbetaRBU Ry RhiaFE E@Jg,gjz d)mmoB Yl efq16)tih %/IeCN (100 ml) is

net hods of preparation knomn er son 'ski
added N-igdesuetinimide (8H432d8.41 mm@}ehé ead- Therreswymhwmg@neous solution

is st\%%%xfﬁl%g %1{69% n?iﬂye% f{)}l%glg}&tg lilf%orrﬁgﬁt ?%ﬂua?éd %ls r g‘#h@d vat?l cold MeCN.

end-on I C subs

A firsd eattH ef amermodiae 1 hie 1$(ﬂ!aitdd/ ag\waiite @iff alidy (50072 g; 57%). The mother
i nt er nedi at es ecessar

such factaqrs bejn
lqua G ETARp PP ROR B P LRy R M o iEor g NasS:0;
IN %Mutlbﬁ] @ind driK06-RE INIRSO 2 rl&‘l’téil eRALGE bh® '%vffﬁ;rzmbqs@f ﬁl@esolvents the

hilip J. Kocienski, in "Protecting G oups",

resufting plidvisrsuspended.in EeCN, Misatedend dried snderriacua; rpéfsm@na a second
batéﬁl o%t%ﬁﬂ&hﬁg\/ F)h it Soﬁ o%ll(y\@if ﬁ{ febr‘yg); ?élg %g&agy%kgédﬂﬁﬁsteactmn is

77%9199N1»ﬁb@msme6, 300 tNiHs) smssn(ts; 3i), 002 (3 3H3 01240e@, 1H). M(ESI):

28135 P 05 Ro th g EC Lo o o OBy opr 1t o

sol vent. The pharmaceutically acceptable acid

contaln a baslic center, nay De prepare Tn a

YDacetapride (Ional nanner. For exanple, a solution of the
free base may be treated with a suitable acid, either
neat or in a suitable solution, and the resulting salt
isolated either by filtration or by evaporation under
vacuum of the reaction solvent. Pharmaceutically
acceptabl e 25 base addjti an<sal t summay be obtained in
an anal ogous manner @?;LLéaﬁ' S u-tion of
conpound of Formula (1)Hw h als it abl e base. Both
types of salts may be fornmed or interconverted using
i on-exchange resin techniqudd#) In the follow ng the
present invention shall be illustrated by neans of
sonme exanples, which are not construed to be viewed

SteppB N-[4vneihplyS{haehiaglple3-tiaiohe-ijavanmidon.

N-(5-iodo-4-methyl-1,3-thiazol-2-yl)acetamide, Intermediate 1 (2 g; 7.09 mmol; 1 eq.) and
Pd(dppf)Cl> (0.52 g; 0.71 mmol; 0.10 eq.) are dissolved in DMF (35 ml). 2-
(Tributylstannyl)thiophene (2.68 ml; 8.44 mmol; 1.19 eq.) is added. The reaction mixture is
flushed with argon and heated at 100°C for 1h30. Solvents are evaporated and the crude
mixture is dissolved in EtOAc (100 ml), washed with water (3x100 ml). The aqueous phase
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30

30 WD 2006/ 125803 PCT/ EP2006/ 062592 33 Exanples The

followng starting materials comercially avail able
wowooe/1288exl: PyBOP ( Novabi ochen), PCT/EP2006/062592

2-(tributyl stannyl)thi ophene (Al drich),

5- (di hydr oxyboryl)-2- thi ophenecarboxylic acid

(Acros), 35

3-(4,4,5,5-tetranet hyl -1, 3, 2- dioxaborolan 2- yI)thiophe

o i B R mP ASF CORGR AR s s wit

brinel and Qiicd ((»N:rdMl 50). Ai&érrdvﬁiﬁirﬂ)dnscbﬂ thid );aivaﬁs;mad Hadepedliuct is purified
sol ution (Al dr| ch) d&s@ pf)Cl2 (Avocad :{T cesium .
by pasngeixe e HPECukaliording: Neldrmethylr - thisayp e 1agzol-¢yplaegtamide  as

a0 |1 |
oGS gL 3 SIS D A, 50,715

J =034, 83 dn)1H), ?52ﬂ3(d|¢ eﬁwbllpéﬂlm,dél)(ﬁﬁﬁi(déﬁ)— Lankdhiza 1Hp, 12.19 (s,

B e e e T

(Fl uka), phosphorus pentachloride (Aldrich),
phosphorus oxide chloride (Al drich), hydroxyl arri ne
hydr ochl ori de (Fl uka). The HPLC, NWVR
Pp&o@'[%l'é‘éf"eﬂ’llf‘”l”ﬁ@ -LsHipl-bS-1higadrs HE@’OB@"&V? W@nﬂwﬁ&rﬁ%d

N- [ﬁ%r]letﬂ(% lr? d@%%nylﬁ?%@%ﬁ%ﬂzégﬁ%c\éﬁhﬁ&é %}H’x‘{é@ﬁ:ﬁn theﬁ (@X%szd?o mmol;

tions )
1 eg30s momaql ivVHIEMs (K g : THeEre8@idaXmAthre] BOcdeked( 4o to 0°C and

o @PgERIclsEid AT0eT, 4% BREILS ag LG aa BANTEIQ mbljs Pl aropwise

oveBrlS PR f’DllidnSﬂlutdbrlt fbeb'lﬂhﬁp )ﬁ&kﬁgts 1SPE)tﬁ-’rEe<L§C|5_I gﬁ%?tse&/ﬁt (g’gﬁ] Phosphorus
equj with colums Prep ak(r m
pen%ktlsaﬁmw g $68 mEPhot o & P%{S@F‘P%‘S oy abipriss, (078 m; 8.39
mmB); 4289300 9MaURcdeSsivdly - THR! rlt:acttltiﬁ nﬂk't'iﬁ'ef is Gatrb® 5 28dRitonnal hours at
pérformed wth a gradient of H20 0. 09% TFA. The
roometﬁmp@m@lpa liaisipperedndice embthasbmmowce iextraeted ovithed portions of

eBlo ParIIexF X m '

Eiofls HrledSo e MR a8 bl DERBE B aBRF ) dopetnyi-13-
th1aIzM ii;alqmﬁiphem-mmﬂﬁél chlonidenas PABwsalidf (660vnzE) 92P4)MVI(EST): 335.08;
0 mg). TLC Analysis is perfornmed on Merck
M(&;%i)cégﬂg%l 60 F254 plates. Purifications by flash

chromat ography are perforned on Si 02 support, using

cycl ohexane/ Et OAc or DCM MeOH mi xtures as el uents.
StepThe  #ilcr owdiv@-re¢tbyirSs{or§(pron-Zoen-1 ofavste)swlfoayE r%@re@ylﬁdd?ethmzold-

reactor EntrysTM Optim ser from Personal
yl)a@] {nn?dgﬂl WO 2006/ 125803 PCT/ EP2006/ 062592 34

5-[2-(acety1am1no)-4-methy1—1,3-thiazol-S-y1]thiophene-2-su1fony1 chloride, prepared in Step
IT (200 mg; 0.59 mmol; 1 eq) is dissolved in anhydrous DCM (10 ml). The reaction is put
under nitrogen. Prop-2-ynylamine (0.08 ml; 1.19 mmol; 2 eq), diisopropylethylamine (0.61

ml; 3.56 mmol; 6 eq) are added successively and the reaction mixture is stirred for 3 hours at
room temperature. Solvents are evaporated and the resulting crude product is purified by
preparative HPLC. Compound (1) is isolated as a beige powder (25 mg; 12%).
'H NMR (DMSO-ds, 300 MHz) § 2.15 (s, 3H), 2.43 (s, 3H), 3.13 (t, J=3Hz, 1H), 3.77 (q,
J=6Hz, 2H), 7.20 (d, J=3Hz, 1H), 7.58 (d, J=6Hz, 1H), 8.4 (t, J=6Hz, 1H), 12.31 (s, 1H). M’
(ESD): 354.2; M'(ESI): 356.1. HPLC (method A), Rt: 2.88 min (purity: 100%).
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Internmediate 1: Preparation of
N- (5-i odo-4-net hyl - 13-t hi azol - 2-yl ) acet am de

w@ bovbazsexii ate (P1l) wherein R is C(O CH3, R2 PGI/EPRI06/062592
and Xisl). H OCN-N S iInternediate 1 5 To a
solution of 2-Acetam do-4-nethylthiazole (5 g; 32.01
mol; 1 eq.) in McCN (100 HL% is added
N-i odosuccininmde (8.642 g; 38.41 mmol; 1.2 eq.). The
resul ting honogeneous solution is stirred at rt.
After 5 min, a precipitate is forned. It is filtrated
and washed with cold McCN. A first batch of

Exd ubtbi Ahitn A4 iHethPl-D32hiazol-2-
9, 5/ . er T1quors are evaporated an
yhacetamide @) i n Et OAc. They are washed with two fraction

of Na2S203 10 IN solution and dried over MgSO4. After
filtration and evaporation of the solvents, the
resulting solid is suspended i ®=MCN, filtrated and
dri ed under vacuo, affording a seeond batch of
Internmediate 1 as white-off soligff%.813 g; 20% . The
overall yield of this reagtion is—\77% 1H NWVR
(DVBO-d6, 300 MHz) %zil8§1ﬂ§ 3d), 2.02 (s, 3H), 12.02
(s, 1H). M (ESI): 281.%2; sM( : '283.09. HPLC, Rt:
2.55 mn (purity: 100% . 15 Exanple 1:
N-(4-nmet hyl - 5-{5-f (prop-2-ynej -yl am no) sul fonyl | - 2-t hi
enyl }-1, 3-thi azol -2- yl)acetamde (1) - ~\/ HN 8 s H
5-[25(acetylaggno)@imethyl- KB diyagol-5-yljthiophene-2-sulfonyl chloride, prepared as in

el GESH AT 1 DTy Ao AR .

readtioheisnpdi edder hittégey; 17/PipGazimalyl-cthasone (Zntl mg; 0.59 mmol; 2 eq),

diisgﬁgrg)gﬁg{l}&]gr%%}?( &wé_%‘(lgg& 1;1_%10?_18 leél) Qfelgddgg'shcc%gs?vely and the reaction
mixtuké liddtirdeld ToeR Ay bhicdRNRAPerlafir& ShdlsolvBntd 4rd@Rborated hAd the crude

eq.) is_added. The reaction mxture is flushed with

progicy drpusHied Y anreraraiive THYE £ ampaynd (2)5651ivrksied anp gale yellow powder
ey2pedgt ed and the crude 25 mixture is dissolved in

535 %6\2{/?100 m), washed with water (3x100 m). The

H T lyRe 2 SPhdss 30040 H20 8 6/80288318), PCTLBER2DBB (08U P82 (3% Jai Bz, 4H),

3.3%&52%1%‘? 6@2,276?‘{% ?%Qf% égﬁ,@jﬁ{d?f‘:%ﬁz?%ﬁ% 13 v s THEPMER): 427.1;

M'(ESI): 429.0. HPLC (method A), Rt: 2.86 min (purity: 99.8%).

Example 3: N-{5-[5-({|2-(dimethylamino)ethyl]amino}sulfonyl)-2-thienyl]-4-methyl-1,3-

thiazol-2-yl}acetamide (3)
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brine and dried over MgSO4. After evaporation of the
sol vents, the crude product is purified by
w@e@paravs ve HPLC, affording PCT/EP2006/062592
N-[4-net hyl -5-(2-thienyl)-1, 3-thiazol -2-yl]acetam de
as white-off powder (1.24 g; 73.5%. 1H NVR (DVSO- d6)
S 2.16 (s, 3H), 2.42 (s, 3kby77 15 (dd 5 J =3.8, 5.3
Hz, 1 H, 7.20 (dd, J = 1. 3.8 FE , 7.60 (dd J

= 1.1 5 3 Hz .1 9 37
St eincd [t e i iu&%ﬁy shlogde igppared as in
StepStIegT Hxhmpid E(K(Ia)oeﬁg,lm menol; A eptibssdlyv@r mmnaymbuﬁDCM (100 ml).
yl Jt hi ophene- 2- sul f ony chlori de
Theﬁﬂf%wﬁéf Ry} unsley pitfogeta @ylpymeihﬂar{lwp%@ﬂﬁmzwy@]9aé@k & lgamol; 3 eq),
trlelﬁ’i ﬁﬁﬁﬁee S mBLAD HarPY By aré- a&&drgﬁ%essw%l? ahd Bk deadtion mixture is
ssolved in’DCM (30 m ). The reaction xture i1s
stm@d overighb eirropm tempemdlre; hﬂfwr &8 hbmsnocompiate (he. rg@tiph,; tricthylamine
4 %c8 an\%I ggpmeth Qar%%gzatltrlyiaﬁﬁn%gf dgj el egggg{ﬂé long he oﬁlmd %e{j reaction is

com;ﬁetatTHerresbubﬁ riﬁkﬁlldé ESthai w@@ with 0HDIOD Kats (twikeh bad bhiay. iIThe organic
873.7 and phosghorus oxi de
layeaﬁﬁ gFirdy eV%roMs§0man éh%g’l"%%?fe cyapepatpd.ofhe Egpiige crude product is

dissdH@E 88 DM ahd kBEctER F5th 1801 TN XTRY SquleSusSpHaké f‘sdwis%d %ith DCM (3
addi tonnal hours at 15 room tenperature. It pour ed

times) apg basaﬁml witle Na©&! 32 gnish pld| U0+ Thesdesited nr@dw ls/\mtraclzed with EtOAc
3 ttgl?%sg Ir%%?% qéi_ctr nic, (:)atsé;‘islr Aa{‘r?n glhl%(;/ g\zf:_r ?&%r fi ’ %51%‘(18 %%p%traggd, affording

Comﬂsblmzlm)-aEa)Hejgbrsbhxpmnmgm%)f onyl chloride as yellow

' S0t i s AYeS bng 10 8D o B b 2, 2.3 6, 3m),

294/ftaJB9m{t%) QH} fromy@] F3HD 1 B Yl 35-(&; B-ovhi 8aR7-84-(s, 1H), 12.30 (s, 1H). M"

acet am

(ESH: %&1 % d\édﬁ§l)a§\$ HELGrEmethed A), Ry hoaman @erip: PBAYOphene

-2-sul fonyl chloride, prepared in Step 11 (200 ny;

0.59 mmol; 1 eq) is dissolved in anhydrous DCM (10

m). The reaction is put under nitrogen.

Pro - nylamne (0.08 m; 1.19 nmol; 2 eq),

dﬁ;metthnlﬂ lnﬁbn(e@h)dnlpgﬂdm-4-y9amq}ﬁﬂfonyﬁ-?et11)lenyl)-1 3-
O ﬁH@ sively and the reaction mxture is

th“%@f%?gggg%r iﬁgurs at roomtenperature. Solvents are

evaporated and the resulting crude Voduct is purified

by preparative HPLC. Conpound ( i solated as a
bei ge powder (25 nmy; O d6, 300 MHz) S
2.15 (s, 3H), 2.43 (s/ \ 3 ;3 (} J=3Hz, 1H), 3.77
(g, J=6Hz, 2H), 7. 20 7.58 (d, J=6Hz,

1H), 8.4 (t, J=6Hz, 1H), 123 (s, 1H). M 30 (ESI):
354.2; M+(ESI): 356.1. HPLC(gyrethod A), Ri: 2.88 min
(purity: 100% . WO 2006/ 125803 PCT/ EP2006/ 062592 36

S8V pif) ey b1 sl lhiophans g vy Sblopid,opigpared s in
Stept1 BB ERMhp1d 931 1(Mn@Z@B3 Amol] 1 8§ Bliddiksdved3n a mixture of DCM/DMF(1/1,
10 ml). 4-Amino-1-methylpiperidine (188 mg; 1.65 mmol; 5 eq.) and DIEA (0.17 ml; 0.98
mmol; 3 eq.) are added. After 3 hours, the solvents are evaporated. The crude product is
dissolved in DCM and washed with NH4Cl] saturated solution, water and dried over MgSOa.
After evaporation of the solvents, crude material is dissolved in DCM (3ml) and title

compound precipitated with Et20 affording after filtration, compound (4) as a white powder
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5-[2-(acetyl am no) - 4-net hyl - 1, 3-t hi azol - 5-yl ] t hi ophene

wo 2eosatf8enyl chl oride, prepared as in Step ||POF/EP2006/062592
Exanple 1 (100 ng; 0.3 mmol; 1 eq) is dissolved in
anhydrous DCM (5 m). The reaction is put under
nitrogen. 1-Piperazin-1-yl-efhanone (76.1 ng; 0.59
nmol ; 2 eq), diisopropylethylanine (0.3 mM; 1.78

2Tk 3o 9 NP YRS A ST 0 38 DAL BB e s o

2H)ha5%8)|61DNL 20 &, smvap@(rm Hd) ag (uhf @Hﬂ,elH)pv sdyéts 3 Hz, 1H),
urified b reparativ %ﬁ i sol at ed
12.23(my 1&)@@@31 ma}g)@%g@sn (4§§ 39gHPnB%§t 2 nNmﬁpunty 99.33%).
(DMSO-d6, 300 MHz) 6 1.80 (s, 3H), 2 (s, 3H), 2.30 (s,
3H), 2.82 (m J=2IHz, 4H), 3.38 (d, J=3Hz, 4H), 7.15
(d, J=6Hz, 1FD, 7.45 (d, J=3Hz, 1H), 12.18 (s, 1H).
: .15 le( ESI :1429 0. HFLC met, hohd A,

1&{ édﬁﬂﬁﬁ%@ﬂ anlno)ethylIan1no}su|fony|) 2-th
thi azol -2-yl }acetamde (3) N O~
\' '\ S HN " H S H 20 (3) W 2006/125803

PCT/ EP2006/ 062592 37
5-[2-(acetyl am no) - 4- nethyl 1, 3- théézol-S-yI]thiophene
-2-sul fonyl chloride, ed asN n Step Il of

Exanple 1 (1000 ny; o QZJT |s di ssolved in
anhydr ous DCM (100 n1) fe \ea tN i's put under

ni trogen. 2-D nethyl am noethylamne (0.97 nm; 8.91
mol ; 3 eq), triethylanine@y.66 nl; 11.9 mmvl; 4 eq)
are added successively and the reaction mxture is 5

irred ern| 0 er at Afte
S bR PREVE L iran - FRBhGe s oyl Shlggge. apgbited as in
Ste;ﬁﬂdif'l'ﬁ&ﬁipﬂeal%ﬂ@ﬁighy kg mmdl; { 3q %) dibR cd @t fthydohs BCM (59 ml). The
our the reaction is
reaction is put under nitrogen. N,N,N'-Trimethyl-ethane-1,2-diamine (0.58 ml; 5.94 mmol; 3
eq) and triethylamine (0.83 ml; 5.94 mmol; 4 eq) are added successively and the reaction
mixture is stirred overnight at room temperature. The reaction mixture is washed with NH4Cl
sat. (2 times), water (3 times), brine, and dried over MgSQOys. After evaporation of the solvents,

the crude product is suspended in ACN, filtered and dried under vacuum, affording Compound
(5) as a beige solid (309 mg; 41%).

'"H NMR (DMSO-ds, 300 MHz) § 2.14 (s, 6H), 2.15 (s, 3H), 2.40 (t, J=6Hz, 2H), 2.44 (s, 3H),
2.77 (s, 3H), 3.10 (t, J=6Hz, 2H), 7.28 (s, 1H), 7.63 (s, 1H), 12.33 (s, 1H). M'(ESI): 401.2;
M'(ESI): 403.3. HPLC (method A), Rt: 2.10 min (purity: 94.4%).

Example 6: 5-(2-amino-4-methyl-1,3-thiazol-5-yl)-N-(2-morpholin-4-ylethyl)thiophene-2-

sulfonamide (6)
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conplete. The reaction mxture is then wash with NH4ACL

sat. (twice) and brine. The organic layer is dried
wo@r@r/1243804 and t he sol vents are evaporated. TPEI/EP2006/062592

resulting crude product is dissolved in DCM and

extracted with HO IN The aqueous phase is washed

with DCM (3 10 tines) and bagjfied with NaOH 5N untiI

pH 10. The desired product is extract ed wi th Et QAc

o 111 T EETI R Sy KaarapRt s RIPARR TRl N?ﬁgg% ol

y1]abaame1es(9) (2Ql0(n4§Q) MQ% ¢q) I-addvR h@&iMSl@oﬂﬁ acid Qstl\leh FSOH (8.9
2.14 (s H, 2.25 (t, J=6Hz, 2|—8°, 2.43 | .
ml; (1325 §£|)11 2 gng& @Q e ']'éhqzmlxm s ?tn?gi ()}Serm‘ghtsﬂﬁ iJH)The mixture is
cooled Wwino rgmﬁlilémpérli{)ure Thg %esQﬁtmg%ﬁiQ:cl itde %Oflﬁtﬁted]aﬁh rln%d with cold
15 (ESI): 387.2; Mt(ESI): 389 LC (nethod A
E(OH, gording Cgrupaunyl (698 aO%IOWEh aoligl @445 mg, 94%).

R L LR A o R T e R R

(m, I’XHQ 37762@:1(24?) 3.93 (I;l 2H), 71%(<|1 J= 4th1H) 7|63 (d, J 4rI]{z 1Hh) 8.40 (t,J=
acetya no) - 4- met -1. 3-1hi azo { hi ophene o
6HZ’ ﬁéu%ﬁ%r@ﬂ e Qfelor &r%éaﬁ@&ca@lelﬂ}?d@e By 11 Zopin (purity: 99.8%).
(EZBMHEE09 M g Mgp 9. 33 Mol ; 1 eq.), is dissolved in
a mxturé o D%:M DMVF( 1/ 1, 10 m).
4- Am no- | - net hyl p| per|d| ne (188 rrg 1.65 mol; 5 eq.)
a Q. Q. 2

qﬂ.ﬁ.&lﬂfﬂy_}_

hlgygdgthmmla@lmmol-Sedomentﬂﬁlﬁhaml vvashed with NHACL

saturated solution, water and dried over MySO4. After
evapor ation Qf e solyents, crude teri aI i's
di ssol ved in an it
precipitated with Et20 Q g er let/}tlon
compound (4) as a whitéeipowder 26’06/ 125&0
PCT/ EP2006/ 062592 38 (120 ng; 90% . 1H NWVR ( DMSO- d6)
S1.25(m 2H, 1.55 (m 2H(@ 1.80 (m 2H), 2.05 (m
2H), 2.25 (s, 6H), 2.40 (s, 3H, 3.05 (m 1H), 6.95
(d, J =3 Hz, 1H, 7.52 (d, J = 3 Hz, 1H), 12.23 (m
To 1k) . ddyadsedl Jsoludidd. IT; Wﬁﬁh})—4—1ﬁéﬁy§ﬂ3—tﬂﬂﬁ’i@5 -y¥-N-@2-88pholin-4-

ety itophéne i kit A8 gy b g sy THE 60 mb, N-
[(112Y ,@?srlb&rzxsiriazéu-916km&mfemy%ﬁho)&emylm@pﬁt@émﬂele&é}la&m&h

tetrafluoroborate (104.4 mg; 0.33 mmol; 1.50 eq), mono-methyl glutarate (68 pl; 0.54 mmol;

2.50 eq) and N,N-diisopropylethylamine (148 pul; 0.87 mmol; 4 eq) are added successively.
The reaction mixture is stirred at room temperature for three days. Solvents are evapotated
under vaccum. The resulting crude product is dissolved in EtOAc and washed with NH4C] sat.
solution, water, brine and dried over MgSO4. Afier evaporation of the solvents, the crude
product is purified by flash chromatography (CH3Cl/MeOH gradient from 1/0 to 1/1 over 40
min), affording Compound (7) as a yellow solid (68.5 mg; 61.18 %).

'H NMR (DMSO-ds, 300 MHz) § 2.05 (quint., J = 6 Hz, 2H), 2.34 (m, 4H), 2.46 (m, 9H),
3.13 (m, 2H), 3.63 (m, 4H), 3.68 (s, 3H), 5.38 (br s, 1H), 7.01 (d, /=4 Hz, 1H), 7.53 (d, /=4
Hz, 1H), 9.17 (br s, 1H). HPLC (method A), Rt: 2.28 min (purity: 95.7%). M (ESI): 515.21;
M'(ESI): 517.40.
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5-[2-(acetyl am no) - 4-net hyl - 1, 3-t hi azol - 5-yl ] t hi ophene

wo 2eosatf8enyl chloride, prepared as in 10 St epPdT/EP{006/062592
Exanple 1 (500 ng; 1.48 mmol; 1 eq), is dissolved in
anhydrous DCM (50 ml). The reaction is put under
nitrogen. N, N, N -Trinethyl-efhane-1,2-diamne (0.58
m; 5.94 nmol; 3 eq) and triethylamne (0.83 nm; 5.94
mol ; 4 eq) are added successively and the reaction
m xture is stirred overnight at roomtenperature. The
reaction mxture is washed with NHAC sat. (2 tlnes)

1 ﬁu@ﬁﬁm@@% i n ACN, flltered and dri ed under vacuum
affording Conpound (5) as a beige solid (309 ny;
419% . 1H NWR (DMSO-d6, 300 MHz) S 2.14 (s, 6H), 2.15

(s, 3H), 2.40 (t, J=6Hz, 2H), 2. s, 3H), 2.77 (s,

3H), 3.10 (t, J= 7.28 (s, 2H), 7.63 (s, 1H),
12.33 (s, 1H). M(Esg[l/g. ; RESI): 403.3. HPLC
(rret hod A), Rt: 2.1® ! ‘dm%' 20 Exanpl e

5 (2-am no- 4- net hyl - 1,3-th|azol-5-y|)-N—(2-nDrphoIin-4
-yl et hyl )t hi ophene-2- sul fon8m de (6) H HM/ S O NN~

2 /12 CT/ EP2Q06/ 9T .
> [%xﬁaf%.‘/%aﬁfsﬁ @6%10?? %ﬁ%ﬁlﬁw Hh%e% 1‘?79)/ Fi-sPIcPERd as in
Step' I olQEid&hh;ﬁwl ()zsdn?g tolH42ftol; 2t e%ﬂ s2@i8doNddGa E@M (134&11,3 I':IA—Methyl

i s added drochloric acid 1

p1p¢rhz1g @.4 (ng, 8;4 nmlol 1& o) apd IQ_I@AQ( 1, 0098 wnol; 3rp@ are added. After
fou{%o 5 d@aﬂoe%istrﬁﬁ i$ gdcfé\&ee[ﬂa' &gtsoﬁztent%Taf?% e g@a%(?(trt% rd?yﬂ.e§s. The crude

to’room tenperature
proghuce ¢ mi—dlsbhzed $n DAM raad MShmidWIth N1 mmiataddowtmﬁ whteHand dried

ovel g0 RRgRApostics tthe 3oty Cngrod Rl s proshyiatsd Tn § ixure of

DCMThnﬁh’l)athyB cthér, (afforddd) afier. D&afion, (%ﬂc?ouﬁd{rﬂ) as(affbvhﬂé")sohd (173 mg;
3.76 (m 2H), 3.93 (m 2H), 7.17 ( Hz, 1 H),

51%.63 (d, J = 4 Hz, 1 H), 840 (t, J = 6 Hz, 1H), 8.72

'y 1(1MR a)Mé 6&%‘?0 ]Qﬁ{zégrl &% (s, 41y, 2105 3HTES. Q@@nA?H) R0 (m, 4H), 7.10

«, J 6Hz 1H) 740 (d J= 6Hz 1H), 12.14 (m, 1H). M'(ESI): 399.3; M'(ESI): 401.3,

HPLC (method A), Rt: 2.13 min (purity: 100%).

Example 9: N-(4-methyl-5-{5-[(2-morpholin4-ylethyl)amino]sulfonyl}-2-thienyl)-1.3-

thiazol-2-yl) acetamide (9)
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M (ESI): 387.20; M+(ESI): 389.20. 10 Exanple 7: Methyl
5-1f 4- met hyl - 5- (5-f
wo ¢@enrmasphol i n- 4-yl et hyl ) am nol sul fonyl } - 2- PCT/EP2006/062592
thienyl)-1,3-thiazol-2-y|Ianino}-5-oxopentanoate (7) O
HS~g NNSS-IV/~-N~ % ~O00 (7) 15 To a
degassed sol ution of 41
5- (2-am no-4-methyl -1, 3-thi azol -5-yl)-N-(2- nnrpholin 4

- bt RN S St s AT oo kil cffBiad Bgarcd as in

Step DENERdmplanqleds wighX V.Y (ithaktl hegh, ama)mai inydrmmbud\})m (400 ml).
yl met hanam ni.um_, tetrafl uoroborate

Therfﬁ%ﬂtlon 1s BY uBdyr nitieass- Irbtampholigry a?ﬂ@flém{ne M‘g‘% 0g; 5% 6 mmol; 3 eq),
tneﬂﬂ?ﬁknmez& @nﬁ04’?§1 )mrﬁ&d 4|\éqN afia' A RRR rsﬁ&‘)éks%éi‘* lcn?(mﬂéereé&i%ﬁ mixture is

87" mmol are added successl ve
stlmeé @@t:mtght A mpmrtemp@rablm HHdd Mis addedriat télmy@caoru mextﬁ@r The aqueous
hy ee S t t The
pha%eelss sﬁ%&/g cl:tPu dbMe@ 0F &p%lng Y)%I g écg stgc}\lam E@d&%q &'ﬂo 'ﬂw desired

prodvs iseﬁtMtédletﬂZEﬂ)As @ timeSPafidrdimg Congoand (22) amrhﬁdﬂ sblid (3134 mg;
O%Lied over MyS04. After evaporation of the solvents,
60%he crude product is purified by flash chromat ography

'H M@Mm QOQMHB} 8 brlqr@s 1419) ©%301¢nd, 41{')62 34Qt J%HE“ TH), 2.43 (s,
affordin oun as a yeéllow soli'd (6 ny;
3H)62.98 &, 9% nEJWQ(DNB@{a,@H)s%QO K12 1D).9.36 @5114);1 G{Sﬁt(s JH), 12.31 (s,

: 6 0
1H)%§E§§ %2%'? M*%ri$_'§ 43@‘ gl’f’%_c (%?“ﬁr’od@ gg'i)%s midr (%M%y %)
: 7.53 (d J=4 : 9 17 (br S,
:1- ‘- ".1 Thi ‘ othyl pmina}s u_L' igix)
(ESI) 517. 40 VO 2006/125803
Q“Bto Exanpl e 8:
N- (4- met hyl - 5-{5-f (4- net hyl pi perazi nyl -yl )sul fonyl I - 2-
thienyl}-1, 3-thiazol-2- yl) acetan1He (8 N~ ~N

AAﬁg

10)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in
Step II of Example 1 (280 mg; 0.84 mmol; 1 eq), is dissolved in DCM (10 ml). N,N-
dimethylpropane-1,3-diamine (0.89 ml; 8.4 mmol; 10 eq) and DIEA (0.17 ml; 0.98 mmol; 3

eq) are added. After one night reaction, water (1 ml) is added and the solvents are evaporated
to dryness. The crude product is re-dissolved in DCM and washed with NH4Cl saturated
solution, water and dried over MgSQO4. After evaporation of the solvents, crude material is
precipitated in a mixture of DCM and diethyl ether, affording after filtration, Compound (10)
as a white solid (105 mg; 28%).

'H NMR (DMSO-ds, 300 MHz) § 1.80 (m, 2H), 2.16 (s, 3H), 2.45 (s, 3H), 2.71 (s, 6H), 2.94
(g, J = 6 Hz, 2H), 3.05 (m, 2H), 7.23 (d, /= 6 Hz, 1H), 7.59 (d, J = 6 Hz, 1H), 8.08 (m, 1H),
10.22 (m, 1H). M (ESI): 401.4; M'(ESI): 403.4. HPLC (method A), Rt: 2.07 min (purity:
99.7%).
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S% / ONS O HS5 (8)
5-[2-(acetyl am no) - 4-net hyl - 1, 3-t hi azol - 5-yl ] t hi ophene
wo 2eosatf8enyl chl oride, prepared as in Step ||POF/EP2006/062592
Exanple 1 (280 ng; 0.84 mmol; 1 eq), is dissolved in
DCM (10 m). N-Methyl ©piperazine (8.4 m; 8.4 mol;
10 eq) and DIEA (0.17 m; 0.98 mmol; 3 eq) are added.
After 10 four hours, water (1 nml) is added and the
sol vents are evaporated to dryness. The crude product
Is re-dissolved in DCM and washed with NH4Cl sat ur at ed

Exaifple i 1 ON-(4 WadtRY1-52 igefalin-243)su 2-thieh @l -1.3-thiazol-2-yl
evapor at1 on o e solvents, crude matertal 1S
acetamide fil)ated in a mixture of DCM and diethyl ether,

affording after filtration, Conpound (8) as a white
solid (173 ng; 51%. 15 'H NWMR (DVSO d6, 300 MHz) S
1.95 (s, 3H), 2.05 (s, 3H), 2.28Hm 7H) 2. 80 (m
4H), 7.10 (d, J = 6 Hz, 1H), Aﬁ =6 Hz, 1H),
12.14 (m 1H). M (ESI); 399. 401 3. HPLC
(method A, Rt: 213 'n/gp Ht)é O% Exanpl e 9:

N- (4- et hyl - 5-f N S0

5-f(2- nDrpholln 4-yl eth")'/I)amn ul f%nyl}-z-thl enyl)-1

3- 20 thiazol-2-yl) acetamide (9) NN/ O-N~ S HS;O HS

\' 1 O (9 V\D2006/ 125803 POM)EP2006/ 062592 41

7 I net t hi 0

5-[2?%19&31 ﬁﬂ(ﬁ?o))}ﬁ ﬁnt}h e 1a%orlléyg1t&18’pghene72aszu%§{1§1 ¥+11>I’1&é Bljgﬁﬂgd as in
SteIEXIa@mEﬁn%)lé 40080 Ii’@, 0184. Aol £q)] iediysolved idiBESM (10dni)NN-Methyl

prarerabehs Eheviord Ry DB SR 468 Ao She tded. Aer
one Rt reattiBA) watet (1 i)Y laadddhd(Be Boltnts gap'éra‘@m!o’ dr§né%§l)The crude

areé added successively and the reaction mxture is
prodyuct i wecrlisppbied i CM tand yeavhadeyrile NHLGH saturad soltios, mlt@e gnd dried

ovek R/Igtslaa Aﬁé%daS&aHMB%@ solTlléllﬁs %%'(?e Haterial is precipitated in a mixture of
DCM and diethyl ether, affording after filtration, Compound (11) as a white solid (125 mg;
40%).

'H NMR (DMSO-ds, 300 MHz) § 2.17 (s, 3H), 2.47 (s, 3H), 3.24 (s, 8H), 7.38 (d, J= 6 Hz,
1H), 7.70 (d, J = 6 Hz, 1H), 9.12 (m, 1H), 12.39 (m, 1H). M(ESI): 385.3; M'(ESI): 387.3.
HPLC (method A), Rt: 2.09 min (purity: 100%).

Example 12: N-2-({5-]2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-2-thienyl}sulfonyl)-N-

methylglycinamide (12)

12)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared in Step
IT of Example 1 (110 mg; 0.33 mmol; 1 eq), is dissolved in a mixture of DCM/DMF (1/1, 10
ml). 2-Amino-N-methyl-acetamide (145 mg; 1.65 mmol; 5 eq) and DIEA (0.17 ml; 0.98
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phase is washed with DCM (3 tinmes) and basified with

NaOH 5N until pH 10. The desired product is extracted
wowrdh/1E8QAC (3 times), affording Conpound (22)PEEHERIWE/@2592

solid (3134 ng; 60%. 1H NVR (DWVSO-d6, 300 MHz) S

2.14 (s, 3H), 2.30 (m 4H), 2.34 (t, J=6Hz, 2H), 2.43

(s, 10 3H), 2.98 (t, J=9Hz, ,.2H), 3.50 (t, J=6Hz, 4H),

7.20 (s, 1H), 7.56 (s, 1H), 4;' 83 (s, 1H), 12.31 (s,

111 ESI),., 429.3;: M:(ES . 3. HPLC h A
mmﬁﬂ;: g 16%(5&% %ﬁld%% lWlfi?ry?‘ Y o%@)g atnB§ eA{tﬁr 3( ﬁgt Oﬂle gdlvents are

evaporhifedf Thé {chade( priotrdt hiy | dissoned plhODQJM ant nwgshied fwathy NH,21 tsaturated
hi enyl | - 4- et hyl - 1. 3-thi azol - t}acetamde(lO) -N
solytjon,_ WR{eL amg grl oxer Mg&04. B'Xf(te[(ﬁvapora ion of the solvents, crude material is
1 hene
puréheh %ﬁ ﬁ’?eg’ﬁ‘tﬁ%%ﬁ?g% %Ifﬁor ?eparpl) gllil) Qszeﬁlsc%lg('%% ja/%)op
H lEMslhﬁPMS@ d:2300 M17) 6. 1699 (e, 2.80 g )i 2551 dol Ve, 3, 3.50 (d, J

- SRS Ak e T Y PSR o g -

6 HZ,Ol}B)qlz 32 em adte N (BATY: 887.00eM(ESHE 38%EHE HPLIC (nvedticdr A), Rt: 2.37 min
i s added and the solvents are evaporated to
(P“‘a'iyyh(g)s@ The crude product is re-dissolved in DCM and
washed with NH4Cl saturated solution, water and dried
B over MyS04. After evaporatlon of the scl)I vents crude
XAl g D B i V- 4

- ffordi ng after f| It rat| on, Conpound
M(@ solid (105 my; 28%. 25 1H NMR

(DVMBO-d6, 300 MHz) S 1.80 (m 2H), 2.16 (s, 3H), 2.45
(s, 3H), 2.71 (s, 6H), 2.94 (q, %#6 Hz, 2H), 3.05
(m 2H), 7.23 (d, J = 6 Hz, 59 (d, J =6 Hz, 1
H, 8.08 (m 1 H, 10.22 (m 1H) HESI): 401. 4;
M-(ESI): 403.4. HPLC (nmethod A), Rt} 2.07 min (purity:
99.7% . WO 2006/ 125803 PCJLEP2006/,(62592 42 Exanple
11: / S_ _sa-

N- (4- et hyl - 5-{5-f(p())i pe¥azsh-THyl ssgéq onyl | -2-thi enyl }
-1,3-thiazol-2-yl) acetam de

13)

15 |l(

5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in
Step II of Example 1 (110 mg; 0.33 mmol; 1 eq), is dissolved in a mixture of DCM/DMF(1/1,
10 ml). N-acetylethylene diamine (168 mg; 1.65 mmol; 5 eq) and DIEA (0.17 ml; 0.98 mmol;
3 eq) are added. After 3 hours, the solvents are evaporated. The crude product is dissolved in
DCM and washed with NH4Cl saturated solution, water and dried over MgSO4. After
evaporation of the solvents, crude material is dissolved in DCM (3 ml) and title compound
precipitates with diethyl ether, affording afier filtration, Compound (13) as a yellow powder
(14 mg; 11%).

'H NMR (DMSO-ds, 300 MHz) § 1.75 (s, 3H), 2.15 (s, 3H), 2.35 (s, 3H), 2.90 (q, J = 6 Hz,
2H), 3.10 (q, J = 6 Hz, 2H), 7.21 (d, J= 3 Hz, 1H), 7.53 (d, /= 3 Hz, 1H), 7.90 (m, 2H), 12.31
(m, 1H). M'(ESI): 401.20; M"(ESI): 403.20. HPLC (method A), Rt: 2.41 min (purity: 92.1%).
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5-[2-(acetyl am no) - 4-met hyl - 1, 3-t hi azol - 5-yl ] t hi ophene
wo 2e0satfsenyl chl ori de, prepared as in Step ||POCI/EP2006/062592

Exanple 1 (280 ng; 0.84 mmol; 1 eq), is dissolved in

DCM (10 m ). N-Methyl ©piperazine (1.4 g; 16.8 mmol;

20 eq) and DI EA (0.17 m; 0.98 nmol; 3 eq) are added.

After 10 one ni ght reaction, water (1 m) is added and

xglan2 g
-nﬁﬂi;&_u;mlazwn@]aaadm@ud (qd) over l\/gSO4 After
evaporation of the solvents, crude material is
precipitated in a mixture of Qi et hyl et her,
affording after fil{ratN-e, Compoun /(g) as a white
I O

solid (125 ny; A5 M _Nh , 300 MHz) S
2.17 (s, 3H), 2.47 (8§, :-‘ﬁ4),4 05, 8H), 7.38 (d, J =
6 Hz, 1H), 7.70 (d, J = 6 Hz, 1H), 9.12 (m 1H),
12.39 (m 1H. M (ESI): 385@, M(ESI): 387.3. HPLC
(method A), R: 2.09 mn(pur|ty 100% . Exanple 12:
N-2- ({5-f2-(acetyl am no) - rrethﬁ/l-l 3-thiazol -5-vl|-2-

5- [%(@p@tml)an}usq)%mﬁ% L&hthlz@lﬁexl]ﬂyllon gpeiZnaiond chlosidg pparpd as in
A
Steﬁo_h 05 EI(J &lg?yﬁlﬁ% T \) %P S s@avzeglm ?CB{I 1(“no) % e2ﬁ%1methy1—

1 3—dﬁ}x91ahé-émyéthanahme @é6 npg' dﬁrmthol b &f)epd DIEAo(fO 1E-Zxr§amﬂL£{8 mmol; 3

eq) 8126: z?%ﬁl %GT(OIIF %ormgh ?% eﬂfp are eéap%lra e<P ll'Ylee: g:ruldg p{f'lodm ctxits lfigs%olved in

DCRf AAd RPashedBEithy NTHG@tsaﬁitéﬂ&i céKifioOwatdr Gad A over MBSO, After
and D EA (0.17 m; 0.98 WD 2006/ 125803

evapgratiqpod ey sdventsp crude material is dissolved in DCM (3 ml). Title compound

precipitates with addition diethyl ether, affording afier filtration, Compound (14) as a white

powder (65 mg; 46%).

'H NMR (DMSO-ds, 300 MHz) § 1.30 (s, 3H), 1.35 (s, 3H), 2.30 (s, 3H), 2.50 (s, 3H), 3.10
(m, J = 6 Hz, 1H), 3.30 (m, J = 6 Hz, 1H), 3.70 (m, J = 6 Hz, 1H), 4.05 (m, J = 6 Hz, 1H),
4.25 (m, J= 6 Hz, 1H), 4.93 (t, J = 6 Hz, 1H), 7.05 (d, J = 3 Hz, 1H), 7.55 (d, /= 3 Hz, 1H).
M (ESI): 430.2; M'(ESI): 432.3. HPLC (method A), Rt: 3.06 min (purity: 95.44%).

as)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in
Step IT of Example 1 (110 mg; 0.33 mmol; 1 eq), is dissolved in a mixture of DCM/DMF (1/1,
10 ml). 2-Amino-3-hydroxy-propionic acid methyl ester (0.2 ml; 1.65 mmol; 5 eq) and DIEA
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43 mmol ; 3 eq) are added under a nitrogen atnosphere.
After 3 hours, the solvents are evaporated. The crude
w@emdazisod s di ssol ved in DCM and washed wi t h NPEIZLEP2006/062592
saturated solution, water and dried over MgSO4. After

evaporation of the solvents, crude material is
purified by preparative HPL af f ordi ng Conpound (12)
as an oil (4 nmg; 3%. 5 'H N1\/R (DMSO- d6, 300 MHz) S

.17 g 0 mijeh 3 & 3 dieq Ao ofe i e saiveis gty o dryness.

The( diudelﬁroaudtﬂs reldﬁsolvzadaﬁ HGM a.ﬂlé whshit, withINH,81 24turlated sdkation, water
6. Hz, 1 12.32 (m (ESI): 387.10; M+(ESI):

andgfytpd1qyer 8@4( dich guap/gfatlomof the golverts, crtl%mateylal @cm'%lpltated in

ACf'JOaf!l‘_'&ﬁﬁglaﬁelli%tratlon Compound (15 as a white powder (54 mg 39‘V
N (5-{5-f(2-(acetyl ampno e& ) a‘;vn nOII)S“lI,I [ fonyl - | eny

'H NMM(DMSW@ 3_0Q3MHZh odz2 (523H') ?é@és,éﬂﬂ)d%ﬂ 153)51{@4 (anI\’JHiII-i4 15 (m,

1
10 75 N ke Sty AR A 2090 7461 = 34 11001858 110 M
(ESD24 K12 fo(ESI)cur:m IHZELC h&hat &Y Ras). Smmnﬁ@pﬁﬁtyl D9.a1%).
Exanple 1 (110 ng; 0.33 nmol; 1 eq), is dissolved in a
m xture of DCM DMF(1/1, 10 ml). N-acetyl ethyl ene
diamne (168 ng; 1.65 mmol; 5 eq) and DIEA (0.17 m;
Exsdinfi8 187R.(}5-[23(aR6ky Iadiifio P4LARAh 1A 3 -Bia o150 [-3-thiei (1} sulfonyl)serine
solvents are evaporated. The crude product 1s
(16}ji ssol ved in DCM and washed wi th NH4C1 sat urat ed
solution, water and dried over MyS@t. After 20
evaporation of the solvents, c material is
di ssolved in DCM (3 m) and title ound
precipitates with di ¢t hyN—et her HMf fording after
filt ratl on, Conpou@ ISI:@W powder (14 ny;
119 . HNI\/R(DI\/ISOdGHBO?) S 075 (s, 3H, 2.15
(s, 3H, 2.35 (s, 3H), 2.90 (g, J =6 Hz, 2H), 3.10
(q, J= 6 Hz, 2H), 721(d r6)3 Hz, 1H) 753(d J=3
Hz, 111), 790(m 2H) , 1 25§T . M( ESlBJ)
Methgl . Det{5HA-(asty)aminost z@thym@ah{aﬁelr wd- 2A§llenr7&}sulﬁ>n¥ saminpte  (15)

(48 &%%}1 Yo 1, is HoRBIH FAR YD Hhrf” Fhe FERA5ABEAR coltda down to

0°C|\krfd550(dﬁmﬁ myarpziddi(ﬁM) QBmL, B+ dinoolpll 26 -oqy fi§) adztelysldveli Tilos reaction

mix | Ia?sng/t d at room Iwmznarature for 30 minutes, then neutralized with HCI (1M). The

solvents are evaporated to dryness and the expected compound is extracted with EtOAc (3
times) and dried over MgSOs. After evaporation of the solvents, crude material is precipitated
in ACN, affording after filtration, Compound (16) as a white solid (5 mg; 10%).

"H NMR (DMSO-ds, 300 MHz) § 1.75 (m, 2H), 2.16 (s, 3H), 2.43 (s, 3H), 3.83 (m, 1H), 7.17
(d, J =3 Hz, 1H), 7.53 (d, J = 3 Hz, 1H), 8.39 (d, J = 9 Hz, 1H), 12.37 (m, 1H). M(ESI):
404.2; M"(ESI): 406.2. HPLC (method A), Rt: 2.23 min (purity: 93.44%).

thiazol-2-yl) acetamide (17)
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4-met hyl -1, 3-thi azol -2-yl |l acetamde (14) O QN S HN
N<S O HS(14) 5
w®2¢0aAtmext yl am no) - 4- met hyl - 1, 3-t hi azol - 5- yl | p¢ii/apivesies2592
-2-sul fonyl chloride, prepared as in Step Il of
Exanple 1 (110 ng; 0.33 nmmol; 1 eq), is dissolved in
DCM (10 nl). 2, 2-Di nmet hyl - 1,3-di oxol ane-4- net hanam ne
(216 ng; 1.65 mml; 5 eq) and DIEA (0.17 m; 0.98
mmol; 3 eq) are added. After one houry,the solvents
are evaporated. The crude productHps dissolved in DCM
and washed wth NHACLl sat urat ed solj\in, wat er and
dried over MySO04. Af@er 10/ evapopgtt on of the
sol vents, crude ial i sssalved in DCM (3 ).
Title conpound preC|M|ts es\\wi/f hi"addi ti on di et hyl
ether, affording after filtration, Conpound (14) as a
white powder (65 ng; 46%. 1],7H NVR (DVSO d6, 300 MHz)
S1.30 (s, 3H, 1.35 (s, 3 )2. 30 (s, 3H), 2.50 (s,
N- §2jcﬁme 1@&0&1&24- ththy1]an@@sulfonyH -Z=théenf-4-methyl-1,3-
[%{Bl{[( 3. th?l = 6 Hz, Y 11?15’]4 05 Uﬁmy}j EE Y
thlan_lj_g yl]acg@rm ezglat)n{48\] mg g1 mupl; b (s dlsgelvgi i DCM (5 ml).

w3303l 36 F7h S g

minBte86Tha solyqmis art )evalﬁﬁatdd%d tHexangld proillﬁct phEifibd directly by preparative

e tymine CRranyad Ol M Ty oot (G malt S48 Vet oM esn:

392bi HPQ.0(BRYhod A), Rt: 2.13 min (purity: 83 5%?]
5-[2-(acetyl am no) - 4- net hyl - i azol -5-yl ] thi ophene
-2-sul fonyl chloride, prepared as in Step Il of

Ex h:eN- JMMO l)nYlll.Z qgl)envll}ﬁ lﬂ%ﬁﬁ'Ph \éetﬂldzgl-f vl)

LU T
acethndide (18) 3- hydr oxy- propi oni ¢ acid nethyl ester (0.2 m;
1.65 nmmol; 5 eq) and D EA WO 2006/ 125803
PCT/ EP2006/ 062592 4/\ —~N
/L

S
\ /

8)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in
Step II of Example 1 (110 mg; 0.33 mmol; 1 eq), is dissolved in DMF (10 ml). Dimethylamine
(0.1 ml; 1.65 mmol; 5 eq) and DIEA (0.17 ml; 0.98 mmol; 3 eq) are added. After one hour, the
solvents are evaporated to dryness. The crude product is re-dissolved in DCM and washed
with NH4Cl saturated solution, water and dried over MgSQO4. Afier evaporation of the solvents,
crude material is precipitated in a mixture of DCM and diethyl ether, affording after filtration,
Compound (18) as a yellow powder (52 mg; 46%).

'H NMR (DMSO-ds, 300 MHz) § 2.30 (s, 3H), 2.50 (s, 3H), 2.70 (s, 6H), 7.11 (d, J = 3 Hz,
1H), 7.48 (d, J = 3 Hz, 1H). M'(ESI): 344.1; M"(ESI): 346.1. HPLC (method A), Rt: 3.26 min
(purity: 99.4%).

Example 19: N-{4-methyl-5-[5-({methyl|2-(methylamino)ethyl]aminolsulfonyl)-2-

thienyl]-1,3-thiazol-2-yl}acetamide (19)
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45 (0.17 m; 0.98 mmol; 3 eq) are added. After one
hour, the solvents are evaporated to dryness. The
wa@emda2y3ndduct is re-dissolved in DCM and washedr/mP1006/062592
NHACl saturated solution, water and dried over MgSO4.
After evaporation of the solvents, crude material is
precipitated in ACN, affordjng after filtration,
Compound (15) as a white powder (54 ng; 39%. 5 1H NWR
(DVBO-d6, 300 MHz) S 1 26 (s, 3H), 2.59 (s, 3H), 3.72
(s, 3H, 4 (m ZHLL 14, 575 (d, J = 3 Hz,
1H, 7.14 (d, 3;@\ 7”61(d J=3H, 1
H, 12.3 5 (m 1 H N"Ms(E \) ) AT®-25_N¢(ESI): 420. 2.
HPLC (nmethod A), Rt: 2.50 mim (pufity: 99.419%.
Exanpl e 16:
N ({5-f 24acet yl ami no) - 4- net M- 1, 3-t hi azol - 5- vl | - 2-t hi

5- [f@é&%@ﬂ%ﬁ@ﬁy@ﬁﬂg B¢ ?lilggﬁ-ﬁé%iﬁ%oghen'é@ sd‘lfoﬁqu':hloﬁéé, '\bﬂéf}lul%h as in
SteIY ps Examplacie(500amin b8 4nmot;hiy00 £qB-is Wissolved i ;aQM 3@ ml). The

soluéie m{s b%gagﬁlefggg‘% serdh oﬂtl_ﬁ‘% 4{02\'12 r‘rlio)d éT glgt}%@rqn%e 7 45 mmol; 5.00

eq) :fcﬂlolwted cbp N - d;lmu@mbthiﬂm&ammel@ BGnRMA250o)) mob ¥y &% ladided. After
N%¥ mol i s, added slowy. The
30 hingtes b’ Cmtba rﬁiWéwp ds %qmnl?tEdT@tre%%lemléw xestied Wl&} NajCO; sat.

(twiskWtideRatel @ Re Ate'Rbdnfephaté thdridd ovied MesOLhBilters® lclf{@ Bdrentrated
are evaporated to dryness and the expected conpound is

undetxtacaemcafforling Compoend G9) as enlzesge sohid (47imgl 78%pr MySOH4.

v SOhEIRSERE 5 BRSPS B 0648 AP 238 3m 2
3H)CBJ®8QU aﬁ) (N8 (a3 Hp, M6Tl @deal)IM@E$l5 387:2; Msnmmﬂm (method

DVBO d6, . 3Q0 S1.75 (m 2H), 2.16 (s, 3H), 2.43
A) 2%%‘““@“@ Wﬁi 7.17 (d, J = 3 Hz, 1H), 7.53
= 3 He, 8.39 (d, J =9 Hz, 1H), 12.37 (m
: 404 2. MH(ESI): 406.2. HPLC (method A).
diethylamin 10 gulfonyl}-2-thien 1)4-

- {2 f (2, ropylan1no)sJ]fonyII-2 t hi enyl
L? ! az @ue ﬁ% ol -2-yl) acetam de (17) WO
2006/ 125803 PCT/ EP2006/ NG 592

0
A A \ / o /N/\/NC
(20)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in
Step IT of Example 1 (500 mg; 1.48 mmol; 1.00 eq) is dissolved in DCM (30ml). The solution
is degassed with N; and cooled down to 0°C. Triethylamine (1.0 ml; 7.42 mmol; 5.00 eq)
followed by N,N-diethyl-N'-methylethylenediamine (1.2 ml; 7.42 mmol; 5.00 eq) are added.
After 1 hour at 0°C, the reaction is complete. The reaction mixture is washed with NaHCO;
sat. (twice) and water (twice). The organic phase is dried over MgSQOy, filtered and
concentrated under vacuum, affording Compound (20) as a beige solid (570 mg; 89%).
'H NMR (DMSO-ds, 300 MHZ) § 0.97 (t, 6H), 2.19 (s, 3H), 2.49 (m, 7H), 2.59 (t, 2H), 2.84
(s, 3H), 3.11 (t, 2H), 7.33 (d, 1H), 7.66 (d, 1H), 12.36 (s, 1H). M"(ESI): 429.2; M"(ESI):
431.3. HPLC (method A), Rt: 2.35 min (purity: 98.9%).
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46 OH HO- ONHN S S1 OHp (17) NJ[5-(5-{
[ (2, 2-di et hyl -1, 3-di oxol an-4-yl ) net hyl ] am nosul f onyl }

wo0 2e0bh2ang/| ) - 4- met hyl - 1, 3- thi azol - 2-yl ] acet anPCEEPDEH/062592
(48 mg; 0.11 nmml; 1 eq), is dissolved in DCM (5 m).
5 Trifluoroacetic acid (0.2 m) is added and reaction
mxture stirred at roomtenpgrature for 30 mnutes.
The solvents are evaporated and the crude product

thldlib l cetﬁﬁﬂiezm)l\/H ESI) 392. 2 HPLC (rret hod A) Rt:
2.13 mn (purity: 83.5%. 10 Exanple 18:

N- (5- (5-f(di net hyl ning Ifonylb 2-thienyl }--nmethyl -

, 3-thiazol -2-yl) 4 myde E18) TON~ S 0O HSO (18)
5-[2-(acetyl am no) - M— sNyrq 1, -ﬁ 5-yl ] thi ophene
-2-sul fonyl chloride, prepa d%/ln (% NStep |1 of
Exanmple 1 (110 ng; 0.33 nmol; 1 eq), is dissolved in
DVF (10 m). Dinethylamne (310.1 m; 1.65 nmol; 5 eq)

S S N TRy B e e

Ste TTWAExppBUQS00 gl €48 ks 1/0@ eq)ﬁn DO mnmvaﬂi&%dluum Isl”degassed
NHACL saturated sol ution, er and dried_ over N%

withhNe and eaplgsislonm;tgQ° %fTI%q%vl%me £h0 815 7.42 menolnf®eq) dellqveed by N-

(-RERSRIHy BirRthyldifi (080 1 9. 0fmBEMs 0o e blitda, REBELS minutes a

affordi ng af ration, 20 Conpound (18) as a
0°Cy thelreastipmischomplet Thyg reagdon mixtige ivRashpil/with NHEDGankiwjice) and

ol ) s g S, ok
vacling FaBloyding €6mpourtdRR 0 4srtichigecioAd (4 Btmg;R328. m n

1 ' 2 99.49) . 5 | 9:

1 N e 200 e T3 2o R 350749 (6 PP 83 E 01 T2 328 G,
3H)B 59 QY bin, 233t @1 By 7les td, 31h N 239(s; Py Mrasas: &g demM@D): 390.2.
HPLC (method A), Rt: 3.27 min (purity: 99.9%).

Example 22: N-[S-(5-{[[2(dimethylamino)ethyl](ethyl)amino]sulfonyl}-2-thienyl)-4-
methyl-1.3-thiazol-2-yl]acetamide (22)

\ / (H)N/\/

N

(22)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in
Step IT of Example 1 (500 mg; 1.48 mmol; 1.00 eq) in DCM (30ml). The solution is degassed
with N and cooled down to 0°C. Triethylamine (1.0 ml; 7.42 mmol; 5.00 eq) followed by
N,N-dimethyl-N'-ethylethylenediamine (1.2 ml; 7.42 mmol; 5.00 eq) are added. After 30
minutes at 0°C, the reaction is complete. The reaction mixture is washed with NaHCO; sat.
(twice) and water (twice). The organic phase is dried over MgSQy, filtered and concentrated

under vacuum, affording Compound (22) as a beige solid (544 mg; 88%).
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WD 2006/ 125803 PCT/ EP2006/ 062592 47 N - ~\/ 0 O_ S S,

S\NN (19
w®2¢0aAtmext yl am no) - 4- met hyl - 1, 3-t hi azol - 5- yl | p¢ii/apivesies2592
-2-sul fonyl chloride, prepared as in Step Il of

Exanple 1 (500 ng; 1.48 mmol; 1.00 eq), is dissolved
in DCM (30 m ). The 5SO|UIL}10I’1IS degassed with N2
and cooled dowmn to OC. Triethylamne (1 m; 7.42 mol;

' RyRasibols! WY S P AR g v 2

(m, rthr)ux 25(datH) G, 67t(helm)ea2317 o) 1Hy. MOB$Y)et18,2; MIEESI3:aa7i30HPLC
ture i s washed with NaHCO3 sat. (tV\/lce) and wat er

(meﬁlt%@e)‘t 213r§én’6‘r(§'éﬁ*fb’c9§3®é§e is dried over MySO4,

filtered and concentrated wunder vacuum affording

Corrpound (19) as a bel ge soli d (457rrg 79% 10 1H NWR

anipl X 31 rethyi)s 3-ghipnylpd4-1gethyl-1.3-
3.08 (t, 2H),
' 387. 2; Mt(ESI):
2. 06 mn (purlty 99. 29 .

389.3. HPLC (nmethod A),
Exanpl e 20: N-f5-(5-{f)
f 24di et hyl am no) &t hw

1)-- 15 nethyl -1, 3-t'hi azol -
r SS p/ ~N(20)
5-[2- (acet yl am no) - 4- net hyk- -t hi azol - 5-yl ]t hi ophene
-2-sul fonyl chloride, prepaged as in Step Il of
Exanple 1 (500 ng; 1.48 mmol; 1.00 eq) is dissolved in
DCM (30nil). The sol ution 20@33 degassed with N2 and
cool ed down to OC. Triethylamne (1.0 m; 7.42 mol;
1by3- 0=
Step51 Q\Q[fg%thyf ﬂﬁ ﬂlf@l?f K N3 thu;/zoé ﬁ é}l Iagerﬁznﬁzéz’e( Lol 7 40
In amrowa}/eagbesd‘i (Sm;doaldme@yl 1, Afthierol2-ylingetamidep Entermediate 1 (564.2

e N

(7mby. dasoiltiop fod petassiurd fuerddeoi464.8 MyS@4nmbl; Utegl MaOH (7ml) is added. 3-

@R Gun by Beorahigolaadhy lhisghiny R BNEGY domobiod 30 <o) i

fina d&l £ 2lid ThE 'T'ésultﬁtgls%hftﬁn 13’ H).lshea vé‘ﬁl &gbn ik tub% i9Blosed and
2H), 2.84 (s, 3

heated @gdqrdhlcmave pctiopeat (1g0°(3_|_f4)r 15 |\m1(1Etgq; )The4gzg:t12n nW@gp Jiltered over

Cel@%@u&% 8’{39/ f%g&?ég%ﬁa%g%éﬂénﬂﬁdg r}’)%du@/ is 8&0&@1 'in EtOAc,

washed with water and brine and dried over MgSOsa. It is then purified by preparative HPLC,

1)art nﬁi@nh’(onyl} 2-t hi eny
-yl 1o acet ani de (20) 0 S S

affording the title compound as white-off solid (316.7 mg; 66% yield).

'H NMR (DMSO-dg, 300 MHz) § 2.12 (s, 3H), 2.35 (s, 3H), 7.28 (dd, J = 1.5, 4.9 Hz, 1H),
7.58 (dd, J = 1.5, 3.0 Hz, 1H), 7.67 (dd, J = 3.0, 4.9 Hz, 1H), 12.09 (s, 1H). M (ESI): 237.03;
M'(ESD): 239.03. HPLC (method A), Rt: 2.92 min (purity: 99.6%).

Step II: N-[5-(2-Bromo-thiophen-3-yl)-4-methyl-thiazol-2-yl]-acetamide

N-[4-methyl-5-(3-thienyl)-1,3-thiazol-2-yl]Jacetamide obtained in Step I as described above
(3880 mg; 16.3 mmol; 1 eq) is dissolved in ACN (375 ml). N-bromosuccinimide (2898 mg;

16.3 mmol; 1 eq) is added and the resulting solution is stirred at room temperature for 30
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48 Exanple 21: N F545-f

f (2- met hoxyet hyl ) (net hyl ) am nol sul fonyl }-2-t hi enyl ) - 4-
woredohg2s808- t hi azol - 2-yii acetam de (21) O S gPCT/BRRI006/662592

5-[2- (acetyl am no) -4-net hyl -1, 3-t hi azol - 5-yl ] t hi ophene

-2-sul fonyl chloride, prepared as in Step Il of

Exanpl e 1 (500 ng; 1.48 mmwlg, 1.00 eq) in DCM (30ml).

The sol uti on is degassed with N2 and cool ed down to

. 0C. Jni e :
mingih SRR RO B R 3 ST eche et FRugt i pxractd with
EtOAAR m@d) OEgaQQ; pikesadre veadetlwithfwater @Stirfibs) Win@Sdriztl over MgSOs,
0C, the reaction is conplete. The reaction mxture is
affopging i liflecAmpRRdA00me; (%) ce) and 10 water (twice).

The organic phase is dried over MyS04, filtered and
'H QNMIE aotset&d 3@mﬂﬁ{z) \8620(961{;]0 31, f201r3ﬁlﬁ/Rr1m)Cmmy rlqii)( ’21() (5’:151H) 12.13
a belge solid (47 . }ﬁ‘) d6 Mz)
(s, M 54)53173,29M @S]Dg %l C(rgetggd@, Rt31,|;z7ngnga3m9{ 80.7%).
2H), 3.28 (s, 3H), 3.53 (t, 2H), 7.33 (d, 1H), 7.66
(d, 1H), 12.38 (s, 1H). M (ESI): 388.2; I\/H-(ESI):
390.2. HPLC (nethod A), Rt: 3.27 min (purity: 99.99%.
15 Exanple 22: N-f5- J
Stept AL: (ﬂ%@vﬁyhmm%ﬂ)mtﬁn% i diappl-$ b hbromathiopheny-2asutforyd nhloride
yl)-- methyl-l3th|azol 2-yll acetamde (22) 0 O NS
Anilultrl% (?12‘@'% o r?] foh 305-)?1«91 -3- ﬁ,)) -4 meg}yl hllaézgg yl] acﬁank?eoop ellr%eed in Step
11, asZiesqﬂbbolbyve Adnpemg;l8,47pmmphriew).as DCM (80 eqd) isl coofed to 0°C with an

ice B8 Bheragot ' oCRiagd g e AN IOFRIREe B0 dbi Myl 73 mmol
?QlSSEIVb@Eﬂ"D@H‘(Mﬁ is 4Udodl dropwisd. Th®tcacBorOBixeah: is st1rred at 0°C for

ol  owed b N, N-di met hyl - N' - et hyl et hyl enedi am ne
15 nyjnutes. WE’SWS pegtaghlogidy (Lidd mgl Gl mmpol; 2read s addedh fa! iod directly

by ?ﬁos%gbrug §1d'eeﬂﬂ$ﬁ%§ n‘ﬂoq@beﬁ]ﬁml Th gesq5 L6 kQRGSH X Wirfed for an

sat . (twi ce)” and wat er
add(ttom]c;bl)oursr Haoom gempea:atpwa'ghen tl;e mapteqjl wixgure hgy®Ored into a beaker with

cruszl:jlgilirtpgeirj ﬁréd ?gﬁcjtfyagr et ggdas Scl—L:’IR%.rga ?%ﬁ-}a[&l ég%uoarc%dnxgith 2 portions

EtOAc. The organic layer is drled over MgSQOq, aﬂ‘ordmg the title compound (1440 mg;

"‘—

quantitative yield).

M (ESI): 415.1; M(ESI): 417.1. HPLC (method A), Rt: 3.94 min (purity: 95.5%).

Step IV: N-{5-[2-Bromo-5-(2-dimethylamino-ethylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-
2-yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride obtained
in Step III as describe above (586 mg; 1.41 mmol; 1 eq), is dissolved in anhydrous DCM (15
ml). The reaction is put under nitrogen. Triethylamine (1.9 ml; 14.1 mmol; 10 eq) and N,N-
dimethyl-cthane-1,2-diamine (0.17 ml; 2.82 mmol; 2 eq) are added successively and the

reaction mixture is stirred at room temperature for 30 minutes. The solvents are evaporated
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WD 2006/ 125803 PCT/ EP2006/ 062592 49 1H NWVR ( DVSO- d6,

300 MHz) S 1.14 (t, 3H), 2.19 (m 9H), 2.45 (t, 2H),
wQ@2008/1t803 3H), 3.25 (m 4H), 7.29 (d, 1H), 7.BCF1/£P2006/062592

1H), 12.37 (s, 1H). M(ESI): 415.2; M+(ESI): 417.3.

HPLC (nethod A), Rt: 2.35 min (purity: 98.6%. 5

Exanpl e 23:

N-{5-f5- ({f2 (d| nmet hyl am no)et hyl | am no}sul fonyl)-3-th

t hi azol.
and 0 Vo i R by pispave K& G U wie compond (68 mes
10%>OH F F (23) Step |I:
N-[ 4-met hyl - 5- (3-thi enyI) 1, 3-thiazol -2 yl Jacet am de
10 In a mcrowave tu

VRSP 0-0 A0l M7 § 1540 5 3o (5 37D) 23R (AN 82 (i, =21H7, 4R,

3. 32%3{}}( ﬂ%}d 6%97 %53 <g‘§461¥z J1 7. WL%}{%Sﬁg) 2’3‘{}9(65 1H) M(ESI): 467.2;

(Esi)pémiéd{l?lcc Q‘métheth) Rt722) mnﬁ(panutyjtl()&)%) of pot assi um
fluoride (464.8 ng; 8 mmol; 4 eq) in MOH (7ml) is
added. 3-
(4,4,5, 5- Tetrarret hyl - 1, 3, 2- di oxabor ol an- 2-yl )t hi ophene
Sted 63@1853- [ BBy laﬂun@ﬁktﬁﬂ)andu%}szflfoﬂﬂ)J3¥tht@ﬂﬁ -iRéthyl-1,3-thiazol-2-
e resultlng solution is Tlushed wth argon,
yl}qcntémdfbé'tﬁugmﬂce@m and 15 heated under nicrowave
salt?if' on at 120C for 15 minutes. The reaction nmixture is
tered over Celite and the solvents are evapor at ed.
N-{FH2-braseH5(2 mynethyaldmumahiylmﬂfahmmithwphateﬂyl]M—ﬁbt@ﬁb—tlﬁazol-z -yl}-

sccldGaan 58 Bl 01 2Bl D ARy (vl roriRgnDp he reacton

mixidrb hs%o@m%do a30°tindPubhddes Atdoger. %%tglhﬂﬁqu@% ml; 1.6 M; 1.16
yield). 1H NVR (DVBO d&, 300 M) S 2.1 3H) . 2,35

mmpg 8 gg)ls agdegdropyise Afien 15 minuigs pg —78[) | the reactionsig cogwplete. It is

oot e oot s o s gied ) o
HPLGpiffoodingjhe tifluorda@tic saltof{Grumpouyd (23) a6 Mhite-Sfpowhdr (34 mg; 46%).
H Wj@g@i{@%ﬁd 60 2P S5 43 M) 57 RE 5, 2 @28y $20 (s, 4m), 7.74 (s,
1H)N7[99-(SELHY 8: 25 (§ SrH)h9em§b JHD, 2. uh(ﬁapﬂ) - WF(EBHae81. VA@ST): 389.3.

obtai ned in 8 escrlbed above
HPLC (method A), Rt 1 80 min (purity: 1

Example 24: N-[4-methyl-5-(5-{[(2-morpholin-4-ylethyl)amino]sulfonyl}-3-thienyl)-1,3-

thiazol-2-yl]acetamide, trifluoroacetic salt (24)

J\ N OH
o N/Q ) N S/N\/\Nﬂ
H S \ s O &O
0
::}F)LOH
24)

Step I: N-{5-[2-Bromo-5-(2-morpholin-4-yl-ethylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-
2-yl}-acetamide
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20

25 (3880 ng; 16.3 nmml; 1 eq) is dissolved in ACN (375

m ). N-bronosuccinimde (2898 ng; 16.3 mmol; 1 eq) is
w@odwed2:nzl t he resulting solution is stirred apCT/BPIONG6/062592

tenperature for 30 WD 2006/ 125803 PCT/ EP2006/ 062592

50 m nutes. Solvents are concentrated. Water is added

and the desired product is extracted with EtQAc (3

times). Organi c phases are washed with water (3 tlnes)

7 B6elaio a5 Sl il yeSind ok P TBIRE (< chiorice

prepardd asZin]SieI{ HI oBEkample 23, (586 ndg;)1,417mikid]; (1Seq) JizH)hssolQedllﬁ anhydrous

&és, 1I;P M (ESI): 317. 2; M+(ESI): 319.

DCMydo el Thp ro wnﬁpzr?u?ﬁqﬁ DIFAGER- t?wngeﬁﬂwemmesl 86“111 }4.1 mmol; 10
1 = ~yl- 2 ! t Nno

o 1 2 K - A BGRY e 22 E o s addod succergpcly and

the r¢aption( mixiure irostirdef @bﬁ@@mtgmwr)twm for BOplinutes. Bolykntp ang|evapnrated and

the %ﬁlrtrllgg gll}.l% ququugt%s gur)l d,evﬁr %Wa(tlgg ]—ﬂﬁ.)%:l gfglgdé b?lv ‘t3i é &k ound (100

mgMi4e4). an 10 ice bath. The reaction is degassed Mﬁth
nitrogen and chlorosul fonic acid (1.16 m; 17.3 mol;

e S Vb 1, P O A R B

Phosphorus pentachloride (1444 ng; 6.94 mmol; 2 eq) is
added followed directly by phosphorus oxide chloride
(2.3 mM; 13.9 mol; 4 eq). The reaction is stirred for

s R 2B O SRS TSR o o -

ylja%fdﬁlli&dtr[/%r@@%cdgam@.ﬂ y transferred in a separated
funnel is extracted with 2 portions EtQAc. The

Qrgani c Ia er is dried over MySO4, affordln the title
N-(Bui b Gopnormhghn- st LT - e 5 ¢ syl thiazol 2-y1}-

ace delothiédEﬁ %ep 4L¢ dl%scrfﬂ@&gbwgeﬁhg 0.2 Bimol131 %), Rissolved in

purity:
anhmﬂl?ﬁs [Iiiﬂa(bhml)s m, cnanmmmlmems eqofed dowih dopy/05C tand gt under

niteGe, kil @98 0 B8 1375 S ks Gidpd ropis Afer 15

miniite® nﬁ@f&cﬂotﬁishfoﬁip}&e ard Qﬂdndl@edobtthum&ﬂl SolRerité efe dvaporaed and the

_).-s.)

cru essrgrl bgrna}g Xe%@mp g%ﬁ? }-[PLﬁSh ﬂ'?ﬂugll'%agticfﬁ%g@%%gmpound
(24mstar\pg€enoffg}m (1 9 m; 14 1 mmol ; 10 eq) and
N 25 di net hy ane 1 2-di ani ne (0 17 n1 2.82

are added succeSS|veI and the reacti

'H NMM& G?MSQS‘LSWQM&!) ae- MdérﬁH)e?rﬁ@K%ﬁHﬁé 908 1%(6rnni2ﬂjbs 8§4 (s, 1H),

o AR RO UL 2 GRS Lo AR B9 2 M s 4313 P

(meghodi A), B 1186 mpindpenityt 9847%PLC, affording the title
conpound (68 ny;

thiazol-2-yl]acetamide, trifluoroacetic salt (25)
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10%9. 'H NWVR (DMSO-d6, 300 MHz) S 1.80 (s, 3H), 2 (s,

3H), 2.30 (s, 3H), 2.82 (m J=2IHz, 4H), 3.38 (d,
wqQ2®bta25843) , 7.15 (d, J=6Hz, 1H), 7.45 (d, J=3pZI/ERId)6/062592

12.18 (s, 1H M(ESI): 467.2; 5 M+(ESI): 469.2. HPLC

(method A), Rt: 2.22 min (purity: 100%. Step V.

N-{5-[5-({[2- (d|nethylan1no)§ghyl]an1no}sulfonyl)-3-th

i enyl J-4-net hyl -1, 3-t hi azol yl }acet am de,

trifluoroacetic salt (23) 10 N-{

5-[ 2- br ono- 5- ( 2- di net hyl am-no ethyisulfannyl) t hi ophen

-3-yl]-4-nethyl-thi ago Wzgﬁ§;<igaﬁetan1de (68 ny;

0.15 mmol ; 1 eq) is dissol ydrous THE (10

m ). The reaction mxture i$® cooled down to -70C and

put under nitrogen. n-Buty[kitohium(0.73 m; 1.6 M

1.16 mmol; 8 eq) is added dropw Se. JAfter 15 minutes

at -78C, the reaction is conplete. is quenched

with water. Solvents are evg&grated and the crude

product is purified by prep tive 15 HPLC, affording

the trifluoroacetic salt of Conpound (23) as white-off
Stelp @V\N%"S- :ﬂrog%ni- elz_;l“)zdnl—g' M{B%ﬁbﬂﬁthzogﬂ& Mjllj)-4 methylthiazol-2-
yl}zzcerrzmz;% 7.99 (s, 1H), 8.24 (s, 1H), 9, 42 (s

12. 17 (s 1H. M(ESI): 387.3; M-(ESI): 389.3.

4- [fg{j %& ] ﬁr&)ﬁglqmpﬁlyl— —:thi%ZoEf—%—m—g—b(f(pr%thfo%hen%gﬁg@lfon}zdo chloride,

pre;ﬁd-rédﬂrasrmt Swyp Hb éﬁE{(éﬁﬁIﬂe 042 r(D(ll(Dh]lgn(-) A8 \vhredln ¥ ey R s dissalvdds iraihydrous

3- thi I t
DM () b odbeireica ) I3 \Feoled gaNR D BALang put gindep gitogen.
Tn@hﬁargﬂe (0.4 nf1;2488 h@P & eqNah® 2iperidin-1-y l—ethﬁllamlne (0. 16 ml; 1.16

Briono- 5- ( 2- nor phol i n-4 yl - et hyl sul f anoyl’) hen- 3
mmg]; ]Zﬁeqﬁeqrhyflddqdrﬁuggqgmvelz gng the feaeiiontmixiute 15\/(9rred at 0°C for 2 hours.

4%2%2?%%"1 ng-;:7 %%Q ?ﬁ%%%% %‘%tz firied, 8}’?51_\4)%5?5,59 ording. the title

confpoapdh @78 n; $8Ydh.onyl chl oride, prepared as in Step |1
of Exanple 23, (586 ng; 1.41 mol; 1 eq) is dissolved
in a

nhydr ous
'H NMR (Dl\’//lso-&i, 300 MHz) & 1.80 (s, 3H), 2 (s, 3H), 2.30 (s, 3H), 2.82 (m, J=21Hz, 4H),
3.38 (d, J=3Hz, 4H), 7.15 (d, J=6Hz, 1H), 7.45 (d, J=3Hz, 1H), 12.18 (s, 1H) M (ESI): 401.2;

M'(ESI): 403.3. HPLC (method A), Rt: 2.10 min (purity: 94.4%).

Step II: N-[4-methyl-5-(5-{[(2-piperidin-1-ylethyl)amino]sulfonyl}-3-thienyl)-1,3-thiazol-2-
yl]acetamide, trifluoroacetic salt (25)

N-{5-[2-Bromo-5-(2-piperidin-1-yl-ethylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-2-yl} -

acetamide obtained in Step I as described above (170 mg; 0.33 mmol; 1 eq), is dissolved in
anhydrous THF (50 ml). The reaction mixture is cooled down to —70°C and put under
nitrogen. n-Butyllithium (1.67 ml; 1.6 M; 2.68 mmol; 8 eq) is added dropwise. After 30
minutes the reaction is complete and quenched with water. Solvents are evaporated and the
resulting crude mixture is purified by preparative HPLC, affording the trifluoroacetic salt of

Compound (25) as white-off solid (10 mg; 5%).
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DCM (15 m). The reaction is put under nitrogen. Then

triethylamne (1.96 m; 14.1 mmol; 10 eq) and
w@20venpdsed i n- 4-yl - et hyl am ne (367 ng; 2. 82 moOPCT/RPE()/062592

are added successively and 5 the reaction mxture is

stirred at roomtenperature for 30 m nutes. Solvents

are evaporated and the resulting crude product is

purified by preparative HPL affordingthetitle

e R R S e PR

2H)18.183635 (1] 419, [mmubyd J56K5, -2H)( 27376, PHRI7199-(4, 1H) 8.24 (s, 1H), 9.08
noj.sul nyl)-1, 3-thiazql -

. JHE oAl A8 NSO Babas MG 47584 TREG (ethod ), Rt 2.11 min

(pul':}fy[33§ir§>rro 5- (2-nor phol i n-4-yl - et hyl sul fanoyl ) -t hi ophe
f 4-met hyl -t hi azol -2-yl} - acetam de obtained in

Step I as descri bed above (100 ng; 0.2 mml; 1 eq), is
di ssolved in anhydrous THE (12 m). The reaction

, e O] 25 _tHiRnyl)-1.3-thiazol-2-
xl}xeg@mde,&ﬂﬂadraﬁt%aﬂf(%)ﬁ\f t er 15 m nut es the reacti ’on

is conplete and quenched with water. Solvents are
evaporated and the ru roduct ds purified by
preparative HPLC, af )\%fn trlfluoroacetic sal t
of Conpound (24) as § te- pf (44 nmy; 40%.
1H NMVR (DMBO-d6, 300 MHz) § 2. #_Iyl , 2.37 (s,
3H), 3.94-3.12 (m 12H) ¢ 74 (s 20 7.99 (s,
1H), 8.26 (s, 1H), 9.72FFHL 12.17 (s, 1H)

M (ESI): 429.3; M (ESI): 431 3 "HPLC (method A), Rt:
1.86 mn (purity: 98.47% . B@nple 25:

N-f4 met hyl - 5 (5 ff(2 pi peridin | -yl et hyl)am nol sul fon

Steg{. |4f[4cighl oh zeo gaﬂzqt ztgyz L] ?&%%g]@p ene-2-sulfonyl] -piperazine-

_cfrggb;ﬁ@%g,gqé%ggagm,ss 0SS NH H ~\S F"f HN F CD
Step I: N{5-[2-Brono-5-(2piperidin-1

yI et hyl sul f anoyl ) -t hi ophen-3 yl J-4-net hyl -t hi azol - 2-
4-[¢(apetplaatizn)iddmethyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,

prepared as in Step III of Example 23 (400 mg; 0.96 mmol; 1 eq), is dissolved in anhydrous

DCM (20 ml). The solution is cooled down to 0°C and put under nitrogen. Triethylamine
(0.54 ml; 1.92 mmol; 4 eq) and 1-Boc-piperazine (358.4 mg; 1.92 mmol; 2 eq) are added
successively and the reaction mixture is stirred at 0°C for 1 hour. The reaction mixture is
washed with water, NaHCO;3 and dried over MgSQ,, affording the title compound (440 mg;
76%).

M (ESI): 565.3; M'(ESI): 567.2. HPLC (method A), Rt: 4.16 min (purity: 93.91%).

Step II:  N-{4-methyl-5-[5-(piperazin-1-ylsulfonyl)-3-thienyl]-1,3-thiazol-2-yl}acetamide,
trifluoroacetic salt (26)

4-[4-(2-Acetylamino-4-methyl-thiazol-5-yl)-5-bromo-thiophene-2-sulfonyl]-piperazine-1-
carboxylic acid tert-butyl ester obtained in Step I as described above (440 mg; 0.78 mmol; 1
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4-[ 2- (acetyl am no) - 4- net hyl - 1, 3-t hi azol - 5-yl ] - 5- br onot
whemphzsses 2- sul fonyl chloride, prepared as i nPE/EP20D6/062592

of Exanple 23 (200 ng; 0.48 mml; 1 eq), is dissolved

in anhydrous DCM (10 m). The reaction mxture is

cool ed down to OC and put unger nitrogen.

Trlethyl amne (0.4 m; 2.88 mmol; 6 eq) and

e g RBSKEETadbl U 140 95,58 Kehiabieh i B9k, g so -70nC

andYut uh@s ndtkogdh. A-Butylithinui B.9 &, THM;NE.32 uintol] 8 cpish@ded dropwise.
with water, NaHCO3 and drj ed over |\/g504 af fording the
Afg § figar the F3EHATLS Complaigandsgignehod i matepiinty G, arg Gaporated and
the Mgl prodhcBR ﬂlﬁl’ﬁe@lﬂl pr%)a(fa?rve 3r.c. RS e(1§por§ﬁ29n of2th§ #ralBns in the
J=2I Hz, 4H), J=3Hz, 4H), 7.15
preseriye of]T WA, hd clm&qzof B_cpg promtmg grogp ig ppsemq;e(iE’Shg 1solated product is

susqe%&ec? %nye Srl‘:fibr/glmgilge :%Iuorlzlﬁlzzl)%e ]'Q_Sfl to Hl}#)g@gz ﬁ zv te-oﬁ‘ solid (25

mg;d%rridin-1
yl et hyl) am no] sul fonyl }-3-thienyl)-1, 3- thi azol -
| Jacet ami de, trfuoroacetic

H %N{RZG%YI 653Q02M‘p‘ﬁzbé Pild Kﬁﬁﬁ)?ﬁ 4‘?3(Sh§H35 dt lfle(ﬁ{%H)) 18h(ppHe 815 G,

n ] } t d
1H) 8%‘13(% 1}1§ 1(?1 [ d agﬁ%\}% %ﬁ%M n&@sﬁg 3%213 ﬁpp@(iiﬁe%)ﬁ APRt: 1.98
mlm(pumhysbﬂﬂ%)ed |n 20 anhydrous THE (50 ml). The

reaction mxture is cooled down to -70C and put under

nitrogen. n-Butyllithium(1.67 mM; 1.6 M 2.68 mmol; 8

eq) is added dropwi se. After 30 mnutes the reaction

is conplete and quenched with water. Solvents are
Exa&ﬂg@onai N{W(ﬂi%m{eﬂ%ﬂhhmmvliﬂnﬁioﬁuﬂoﬂvbs-thienvl]-4-methvl-

purlfled by preparat|ve HPLC, affording the

t of Conpound (25) as white-off

solid (10 ng; 5% . WD 2006/,125803 PCT/ EP2006/ 062592

54 1H NVR ( DVMBO- d6, 3@0 )81754177(m 6H), 2.14

(s, 3H), 2.38 (s, &7 3.17-3.25

(m 4H), 342346(d J6Hz H)° 73 (s 1H), 7.99

(s, 1H), 8.24 (s, 1H), 9.08 (s, 1H), 12.17 (s, 1H)

M (ESI): 427.4; M+(ESI): 429.5. HPLC (method A), Rt:

2.11 min (purity: 93.5%. 5 Exanpl e/N26

N-{4- et hyl - 5-f 5- ( pi per azi n- Jr yl sul fonyl)-3-thienyll-1

3-thiazol -2- yll acetam de, {FD7 1 uor oaceti c salt (26) o

N~

Step I: N-{5-[2-Bromo-5-(3-dimethylamino-propylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-

2-yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (200 mg; 0.48 mmol; 1 eq), is dissolved in anhydrous
DCM (10 ml). The reaction mixture is cooled down to 0°C and put under nitrogen.
Triethylamine (0.33 ml; 2.41 mmol; 5 eq) and N,N-dimethyl-1,3-propanediamine (0.3 ml;
2.41 mmol; 5 eq) are added successively and the reaction mixture is stirred at 0°C for 1 hour.
It is then washed with water, NaHCO3; and dried over MgSQ,, affording the title compound
(200 mg; 86%).
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OS-sSHS ONH FOHFF (26) 10 Step |. 4-[4-(2
Acet yl am no- 4- net hyl -t hi azol -5

W@ kgosA248000- t hi ophene- 2- sul f onyl ] pi perazi ne- PCT/EP2006/062592
1-carboxylic acid tent-butyl ester
4-[ 2- (acetyl am no) - 4-net hyl -1, 3-t hi azol - 5-yl ] - 5- br onot
hi ophene- 2-sul fonyl chlori de prepared as in Step Il
of Exanple 23 (400 ng; 0.96 mml; 1 eq), is dissolved

MR Een Uit Hh Gttt as Ry utas BeEs ™"
m; 1.92 mmol; 4 eq) and 1-Boc- pi perazine (358.4 ny;

Stepﬂ-l]é)3]—}’UIPj-({[?—{cﬁﬂ)zthﬁlaﬁziﬂﬁﬁ%ﬁyl]@k’zﬁ%%ﬁ?& L%th@é)&l]t{ll_ﬁethyl-l,.?-thiazol-
e

reaction mxture is stirred at of "1 hour .
2-yljecgtamidn (XM xture is washed with water, NaHCO3 and

dried over MyS04, affording the title conpound (440
N-{3Y2-Bréf2&d5-(3MifmEhl lamir® propylsifidnioy) thiopidn-3-y1[HPhfethyl-thiazol-2-y1} -

T2 Brendis (X ylams n?'r?ﬁi'Suri ty:)lgso.%gl%/a YIS gredys augzel-2-y1)
acctamide- ohtaihgd in5StEB 1 @pidpseribed abolve (200 mg; 0.42 mmol; 1 eq), is dissolved in
anhYdrpil fr?ﬁy{ss)o?rﬁi).t l'1‘*16? rllé(/alﬁk'rll maxtufl B201d ¥l dAGEIRMRE: and put under

FTuoroacetic’sa i

nitrdgendn-BAtyNithigoh @1 a0y 16 WL 131 mintvl;a& eq) is added dropwise. After 2h30, the

| -5-yl)-5-bronp-thi ophene-2-sul f onyl ] - pi perazi ne- - )
reactian gt QWP]@tea%I}dd‘stqé‘F‘?c-%ﬁg Y walee rsoé‘fS’PL?i He Gvinorasd: &4 thggresulting

ix88 64 bigrskd drddh TIPL.C Qrd kg be 239054 LSl (120 mg;
BCT %2006?%%%%2 55 eq), s ss%lp(\;/ué}d@% ?)anhydrous (120 mg
68YDHE (50 ml). The reaction mixture is cooled down to

-70C and put under nitrogen. n-Butyllithium (3.9 m;

ol o, TR 3 MO A A iy 25095

reaction I's co an
(m, SbT)y 268 €, AIFB, B95(HNIDLY038D9 (t,He6Hr,UTS, H190ds,cEH), $2.16 (s, 1H) M°

P03 B FET S arthan s BRI BL 0o
Boc protecting group is observed. The isol ated product
Exzrfiple 5283 PNr[dafiethpl-B{3:€](1-nidliyipigeridi Damirid]sutfoa sl S-thienyl)-1,3-

.salt of Conpound. (26) as w -off solid (25
thiazol-2-vl]acetamide, hydrochloride salt

(28)

Step I: N-{5-[2-Bromo-5-(1-methyl-piperidin-4-ylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-
2-yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (200 mg; 0.48 mmol; 1 eq), is dissolved in anhydrous
DCM (10 ml). The reaction mixture is cooled down to 0°C and put under nitrogen.
Triethylamine (0.27 ml; 1.92 mmol; 4 eq) and 1-methyl-piperidin4-ylamine (0.11 ml; 0.96

mmol; 2 eq) are added successively and the reaction mixture is stirred at 0°C for 40 minutes. It
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ng; 6% . 1H NVR (DVMBO-d6, 300 MHz) S 2.15 (s, 3H),

2.40 (s, 3H), 3.11 (s, 8H), 7.85 (s, 1H), 8.15 (s,
wdbdog1gssed (s, 1H), 12.20 (s, 1H). M (ESI): 38BCBEP2006/062592

M+(ESI): 387.3. HPLC (nethod A), Rt: 1.98 10 nmin

(purity: 100% . Exanple 27:

N-(5-f5-((f3-(dinethylam no)fm,ropyl | am no} sul fonyl) - 3-t

hienyl | -4-methyl - 1. 3-thiazol-2-yl acetam de (27) N O

s tip gt ik RIS IO Y RS By PR OB T g e orpound 185

mgyi4ds)4- met hyl -t hi azol - 2 yl}-acetam de
4-[2-(acetyl am no) - 4-nethyl -1, 3-t hi azol - 5-yl ] - 5- br onot

hi op heneZSqu%%3 chloride, prepared as in Ste (?III
M(BBD kg M (BED{ REPLGonzpghashd), RUL. Ronin (pyrigr 858Yoked
in anhydrous 20 DCM(lO rH) The reaction mxture is

I 10 ut u |t L9
Stepl_rila e]t% §4/ a\r%yr%-e ({ d&: Sl %{tﬁplé)er ang q@ongﬁ d?-thzenyl) -1,3-thiazol-2-
yljdsetsmiievpdrydhidride-sait@®nedi amine (0.3 m; 2.41 mmol; 5

eq) are added successively and the reacti on mxture is

N-G sr% t& &1%@4 C}’\;%l:lftawbg&'?g ""gsf-gi.‘fﬂ-d}’l‘fitﬁg—thiazol-z-yl}-
aceﬂahﬁdeeo&ﬂﬁwﬂﬁste [ 39QcsrBibeBOBGve (YE3 3@96/3-7215181@13 1 eq) 1s dlssolved in
PCT/ EP2006/ 062592 56 M (ESI): 481 3; Mt(ESI):

anhyges (THE KH mA). | Ther reagtiogn nyixthre }@u?croafgfi daw g —792% pilnﬂ'lp‘lt under
5. 3 t

niephcn s Byt §) B 1 81D S\ AT, Al trbsis )y s on30 the

reac§ioh 2s @mpicte Bnq Guaichask wigh waden @omgtswrcswapmtwlla)ld thei rcpﬂutmg crude

pro&H:g’ 50 1ﬁf:d %plg%grg 1v%ﬁgﬂg é’e}i'%:?ﬁbs %1 aené%% %erﬁjﬂgefb&easif&? groduct are
con®éhirateds nélitesigdd #éth i NaHCON ¥l extfaclodEw{ilo BiOA L. Oﬂ'gﬁﬁlc phase is dried
reaction m xture i s cooled to down to -70C a

over, NtgS04 apd eyapgeaied. 1 hemsqungtm?cm (32.71mgy is disselvwi HngQH and HCI
1. ZWLolutﬁ)ne G M@Oﬂ]d‘?seng&p RWSSZlu)e @F e 5}% atlohh Sf the solvents, the

reaction is conpl ete and ed w't
hydfswhioeidt saltofeCavamaod §28) ds iaoldtet Iaebeslgs sdlidi (65 mg, 7%)
'H NMR (DMSO-ds, 300 MHz) & 1.75-1.80 (m, 5H), 2.15 (s, 3H), 2.38 (s, 3H), 2.61 (d, 3H),
2.90-3.40 (m, 4H), 7.70 (s, 1H), 7.95 (s, 1H), 8.35 (d, 1H), 12.25 (s, 1H). M(ESI): 413.3;
M'(ESI): 415.4. HPLC (method A), Rt: 1.89 min (purity: 95.5%).

Example 29: N-(4-methyl-5-{5-[(4-methylpiperazin-1-yD)sulfonyl]-3-thienyl}-1.3-thiazol-
2-yDacetamide (29)

Step I: N-{5-[2-Bromo-5-(4-methyl-piperazine-1-sulfonyl)-thiophen-3-yl]-4-methyl-thiazol-2-
yl}-acetamide



10

15

20

m xture is purified by preparative HPLC affording
Conpound (27) as a brown oil (120 ng; 10 68%. 'H NWR
w@ Divb@63 300 MHz) 6 2.13 (s, 3H), 2.37 (s, 3MT/ER200&Q062592
(d, J=3Hz, 6H), 3.46-3.58 (m 6H), 7.68 (s, 1H), 7.95
(s, 1H), 8.05-8.09 (t, J=6Hz, 1H), 9.90 (s, 1H), 12.16
(s, 1H M (ESI): 401.3; M+(£SI): 403.3. HPLC (method

Rt: 1.88 mn (purity: 94. 3% Exanpl e 28:

SR R SRR = o
preﬁw mh'Sﬂéﬂ OEoSBtdm@8) (4200 Grg)l 1611SniNol; 1%q), Hﬂhs%lve(cﬂﬁ)anhydrous

é‘% N-{5-[ 2 Brono-5-(1-nethyl |er|d|n-

DCMW analamxhe)rﬂmoa dhBg- tsldyll ljutrag%tTﬁlyﬂw%amﬂaez(ﬂ d mj; 50.5 mmol; 5 eq)

andyll-}neﬁlglgﬁ RAR ng%QSl ml; 50.5 mmol; 5 eq) are added successively and the reaction
~4-[2-(acetyl am no) - 4-met hyl -1, 3=t hi azol - 5-yI | - 5~ br onot

mixiire phetireed fos 3 hbansyak rasimh tnmmeatureplt epwashdd agth watsr, NF4Cl sat, brine

3 L .4 ! I' L, o405, di ssol ved

and?iﬁleg)é '}g\dgs&, &f%?f(}'(gr%etrﬁ?‘i 1e 98 9%% 81@( ure is

cool ed down to OC and put under nltrogen
M (EST)e4 193 ; Mi(BST)( 4R 1237 HALC (medibdnp Ry: 243%xqin (@odty: 91.3%).

1- met hyl - pi peridin-4-ylamne (0.11 m; 0.96 mmol; 2

eq) are added successively and the reacti on m'xture S

stirred at OC for 40 mnutes. It WO 2006/ 125803

PCT/ EP2006/ 062592 57 is then washed with water,
SteNaHQIB  anN-(dimetiy 1-OvS k[ (Al [pipsd- zon-ddgulfdnel]t3-thieayl}-1,3-thiazol-2-

conpo (185 ng; 74%. M (ESI): 493.2; M-(ESI):
yhagggie () (method A), Rt: 2.32 nin (purity: 95.5%.

Step I'T N[4-nethyl -5-(5-{[(1-nethyl pi peridin-4
N- )51[2&3%1&6153(41-1{1&&}’1 d}hp&ailﬁé @J%};ﬂf()nyl)rtﬁrdphérﬁl@ﬂ]-éﬁmeﬁlyl—thlazol— —yl}-

| Jacet am de, ochl ori de

acegnyide. ghigiped L %tzp ot HWCHBFCbél?qV&(ﬁQ‘hmﬁF 9@%@%%1)@%# @jsgolved in
anh &l‘ogts YHE fsomaii Y ke RiaBdd! mgtxtiﬂe} 1s cG& W% obbad; Qﬁq put under

n Step | "as descri bed above 5 ny;
nitregen, niBaityllithieh (Ae2imlnl.6 M;Wmu@l BHE) émldml ﬁrOPWhﬁe Aﬁer 1 hour the
reacrti%%% !:o%]plgt]e)g,tn rqﬁer{cﬁe& L%&jateq'og\qven?s arz %gapaorllge&J aid 8 %Ieurde product

is dissolved in EtOAc. The resulting organic phase is washed with water (2 times), brine and

dried over MgSQy. After evaporation of the solvents, the resulting product is precipitated in an

ether/DCM mixture, affording Compound (29) as a white-off solid (125 mg; 37%).

'"H NMR (DMSO-ds, 300 MHz) § 2.20 (s, 3H), 2.40 (s, 3H), 2.55 (s, 3H), 3.35 (s, 8H), 7.75 (s,
1H), 8.10 (s, 1H), 12.20 (s, 1H). M(ESI): 399.3; M(ESI): 401.3. HPLC (method A), Rt: 1.99
min (purity: 98.8%).

Example 30: tert-butyl [1-({4-]2-(acetylamino)-4-methyl-1.3-thiazol-5-yl]-2-thienyl

sulfonyl)piperidin-4-yljmethylcarbamate (30)




10

15

20

nitrogen. n-Butyllithium(1.87 mM; 1.6 M 3 nmol; 8

eq) is added dropwi se. After 2h30 the 10 reaction is
waeeovpliztses and quenched with water. Sol vents arBCT/EP2006/062592

evaporated and the resulting crude product is

purified by preparative HPLC. The fractions containing

the pure desired product ares concentrated,

neutralized with NaHCO3 and extracted with Et OAc.

Organic phase is dried over MySO4_and evaporated. The

resulting product (59.7 ng) is dissolved in MOH and

HO 1.25M solution in McOH is addeaﬁ%hS ). After

evaporation of the sol ven S, thed;if(rhydr ochl ori de

salt of Conpound (28] § sol at 8 bei ge solid (65
ng; 379 . 1H NWVR ( S 1.75-1.80 (m
5H), 2.15 (s, 3H), 2.38(s 2.61 (d, 3H),
2.90-3.40 (m 4H), 7.70 (s, :ﬂol‘)-l) 7.95 (s, 1H), 8.35
(d, 1H), 12.25 (s, 1H). I\/I-(E 413.3; M(ESI):
415.4. HPLC (nmethod A), Rt: 189 mn (purity: 95.59%.
Steppl) { B itV eetplamino-4-methyl-thiazol-5-yl)-5-bromo-thiophene-2-sulfonyl]-piperidin-

- | pi in-1-yl)sul fonyl | -3-
R G T ) BB am ae (25) N N'O 1 o

NS~~_ HS (29) Step |I. N{5-[2 Brono-5-(4-nethyl
4- [?{a@&&ﬁﬁiu&ﬁ-ﬂ—meﬁyi f grthﬁhiclls 1psfb%1n&m0phene-2 -sulfonyl chloride,
]-4-nmethyl -thi azol - }-acetam de WO

pre@g%gslu_a@qgﬂbgﬁ-ﬁgm@g@ﬁ ((é@()sglg, 0483 mmol; 1 eq) is dissolved in anhydrous

DCﬁI {)p he e'yljeé)(%ﬁlfoo nylf(élrﬁyawén&r ﬁltltogpar e @;%%n%]le @ ggﬁ’{@){ﬂ mmol;

equanﬁmtby1@1ﬁaldétlb24}@1-¢agbanile agidrrembptyl esse) (778 8 rg;s¥61 \mmbl; 5 eq)

arc mﬂ{eﬁ &Bé SSl\lﬁ?Y gl%%vglr} 32 %ﬁ%ﬂm tﬁrgﬁfst{rg%cftgr % uaté a uor}n erature.

It islthe® tWwayhdd With 3k ENGBCO] sadl, ;brind .ahd 60l ovér M@SO@ raffording the title
added successively and the reaction 5 mixture is

compoppd @0 mg qaankgative)-at r oom tenperature. It is washed
with water, NH4Cl sat, brine and dried over MySO04,

MO Oy LS5 AR ALPRR 4 iy %@gﬁa )

(purity: 91.39%.

Step 1I: tert-butyl [1-({4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-2-
thienyl}sulfonyl)piperidin-4-ylJmethylcarbamate (30)

{1-[4-(2-Acetylamino-4-methyl-thiazol-5-yl)-5-bromo-thiophene-2-sulfonyl]-piperidin-4-yl} -
methyl-carbamic acid tert-butyl ester obtained in Step I as described above (470 mg; 0.79
mmol; 1 eq), is dissolved in anhydrous THF (20 ml). The reaction mixture is cooled down to —
70°C and put under nitrogen. n-Butyllithium (5 ml; 1.6 M; 7.92 mmol; 8 eq) is added
dropwise. After 30 minutes the reaction is complete and quenched with water. Solvents are
evaporated and EtOAc is added. The resulting solution is washed with water (2 times), brine
and dried over MgSOs. After evaporation of the solvents, the crude product is suspended in
ether at 4°C for 2 hours. It is then filtered, affording Compound (30) as a brown solid (348
mg; 71%).
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Step I T N (4-nethyl-5-{5-[(4-nethyl pi perazin-1

yl)sul fonyl]-3-thienyl}-1,3-thiazol-2- 10 yl)acetam de
W@ 28)/126803 5- [ 2- Br onp- 5- ( 4- et hyl - pi per azi ne-| PCT/EP2006/062592

-sul fonyl ) -t hi ophen-3-yl]-4-nethyl-thiazol -2-yl} -

acetam de obtained in Step | as descri bed above (400

my; 0.83 nmml; 1 eq), is disgplved in anhydrous THE

(50 mM). The reaction mxture is cool ed domn to -70C

MR MaFS0 e PECC efitobl datMabias: sl ©
the 15 reaction is conplete and quenched Mﬁth wat er .

Sol vents are evaporated and the crude product is
di ssolved in Et OAC The resulting organic phase is

d'i' - fhienyll-4-methyl-1,3-

thidzesy_.glnhmlﬁfdégumudrsmheGalp(nqt ed in an ether/DCM
m xture, a |ng npound (29) as a white-off solid
(125 nmy; 37% E%R O d6, 30 ) S 2.20 (s,
3H), 2.40 (s, 3I—|)0 55/ es, 8H), 7.75
(s, 20 1H), 8.10 (sN 1H, : (s 1H). M (ESI):
399.3; MH(ESI): 401.3. HPLC r?et%od A), R: 1.99 min
(purity: 98.8%. Exan'pl%&g tert-butyl
f1-({4-f2-(acetyl am no)~4-net hyl -13-thi azol -5-yll-2-th
ienyl} sulfonyl)piperidin-4-yllmethyl carbamate (30)
WD 2006/ 125803 PCT/ EP2006/ 063392 59 Y 00 N O- S
N1 HS (30) Stepl {1-14-(2

Steﬁ?\; é‘} gﬁbﬂognot %:?%%,E r@glf%zj{ne- yfzjl{)an{)lé thzaphen- 4yl] -4-methyl-thiazol-

2-yWlaretamidey| - carbami c acid tent-butyl ester 5
4-[2-(acetyl am no)-4-nethyl -1, 3-thi azol - 5-yl ] - 5brormt
hi ophene- 2- sulfongl chl ori de prepared as in Step

H2facetyraminQ-4omethyh ﬁ]b‘az@'Sﬁ] -Pribpemothioghgne-2-gu 18P of ved hiloride,
preﬁa?e@%@t%ﬁl oPEMrA0 2@1 300 & geo e %hblorll quﬁ Hfs%lb&l 1B%hydrous

under nitrogen. Triethyl am n
DCMyR0amy Tivetsohptionisppat imtlen aitupgen. Tmﬁtylmnne @5 ol; 3 61 mmol 5 eq) and

tent=b S <2 e . .
-l 4 oS b rhdr 5ol B g pdlisiv, PRUE (B4 5ot i aged and
the reacti@D miktotet ie Stigéd fcmanhdwrxpecroat tumperahﬁel It 1s Eheh heshed with water,
and dri d over

hed t t
Na%éegeg l\gptfe(ﬂnga dﬁ§5 oKL l\([g?tq)@g, ording t[le tlt?e compound (310 mg; 83%).

M (ESI): 466.1; M'(ESI): 468.1. HPLC (method A), Rt: 2.91 min (purity: 91.8%).

Step II:  N-(5-{5-[(3-hydroxypyrrolidin-1-yl)sulfonyl]-3-thienyl}-4-methyl-1,3-thiazol-2-
yl)acetamide, trifluoroacetic salt (31)

N-{5-[2-Bromo-5-(3-hydroxy-pyrrolidine-1-sulfonyl)-thiophen-3-yl]-4-methyl-thiazol-2-yl} -

acetamide obtained in Step I as described above (310 mg; 0.52 mmol; 1 eq), is dissolved in
anhydrous THF (20 ml). The reaction mixture is cooled to down to —70°C and put under
nitrogen. n-Butyllithium (2 ml; 1.6 M; 3.13 mmol; 8 eq) is added dropwise. After 5 hours the

reaction is complete and quenched with water. Solvents are evaporated and the resulting crude
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conmpound (470 ny; quantitative). M (ESI): 593.5;

M-(ESI): 595.3. HPLC (nethod A), Rt: 4.41 min (purity:
w@1ip/128vkp | T tent-butyl PCT/EP2006/062592

[1-({4-[2-(acetyl am no)-4-methyl-1, 3-thiazol-5 yl]-2-

15 thienyl }sul fonyl) pi peridin-4 yl Jnet hyl car bamat e

(30)

1- [4 (2 Acet yl am no- 4- nethyl-thlazol 5-yl)-5-brono-t hi

oo & el By Pek B Rt e snpattle §BLAFFhRowna o1

as adhowe sqlitl/(@328ig; 0% mol; 1 eq), is dissolved in
anhydrous THE (20 m). The reaction mxture i s cool ed

o.-. {0 t. un nitrogen. n-Butyllithju
MR ONEO a0 8 85 ey 208 33 e B2 s spatbesr-3.11 @
J—1éﬁ£ eIH)3@ 2813"136?5 4 4aneqsadt, |4H'7 1.%1 Gsmmbﬁ 2] @Wd}l&u@m@dm) M
vent's are  evaporated and Et OAc
(Esé)déi%ﬁﬂ Mﬁ@sl)e%ﬂ%ﬁi’d-%ﬁmjh%ﬁ iRd: %\é\%m@d(mrltyh%éf/‘ér (2
times), brine and dried over MgSO4. After evaporation
of the solvents, the crude product is suspended in
et her at 4C for 2 hours It is then flltered
Exaipler di 3% { WWrexypropip )z S A-ghieny]
ﬁl &:ﬁ 2&06[#2@ 03 PCT/ EP2006/ 062592 60 M(ESI)
15.35. HPLC (nethod A), R: 4 mn
(purity: 82. 7@@ Exanpl ¢ 31:
N—(5 {5-1(3-hydr/foxyp [
}-4-nmethyl -1, h+§%
trlfluoroacetlc ST t OH HS S O F>MH
5 FF (31) Step . N{5-] mR 5- ( 3- hydr oxy
pyrrolidine-I-sul fonyl)-thiophen-3
yl]-4-methyl -t hiazol - 2 yl}{¥det anm de
4-[ 2- (acetylanino) 4-met hyl -1, 3-t hi azol - 5 yI] 5- br onot

Stepﬂ ?\ng ;Zorz&sﬂu .gé}/(% gcglpr%yld @fwyaﬁ&op ef %mgﬁlyls Euagol-Z-yl}

acefiini@o| ved in anhydrous DCM (20 m). The solutlon 'S
put under nitrogen. Triethylamne (0.5 m; 3.61 nmmol;

4—[25—(a§§)yla%ri]190)-4—methyl—1 ,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (300 mg; 0.72 mmol; 1 eq), is dissolved in anhydrous
DCM (20 ml). The reaction is put under nitrogen. Triethylamine (0.5 ml; 3.61 mmol; 5 eq) and
3-amino-1-propanol (0.27 ml; 3.61 mmol; 5 eq) are added successively and the reaction
mixture is stirred for 1 hour at room temperature. It is washed with water, NaHCO; sat., brine

and dried over MgSQy, affording the title compound (230 mg; 70%).

M (ESI): 454.2; M'(ESI): 456.2. HPLC (method A), Rt: 2.71 min (purity: 98.7%).

Step  II:  N-[5-(5-{[(3-hydroxypropyl)amino]sulfonyl}-3-thienyl)-4-methyl-1,3-thiazol-2-
yl]acetamide (32)

N-{5-[2-Bromo-5-(3-hydroxy-propylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-2-yl} -

acetamide obtained in Step I as described above (230 mg; 0.51 mmol; 1 eq), is dissolved in
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3-pyrrolidinol (0.3 m; 3.61 mmol; 5 eq) are added

successively. DM (0.2 nl) is added and the reaction
woroobazo3 s stirred for 1 hour at room tenper apCr/BP20D6/062592

is then washed with water, NaHCO3 sat., brine and

dried over MgS04, affording the title conpound (310

ng; 83%. 15 M(ESI): 466.1; ,M(ESI): 468.1. HPLC

(method A), Rt: 2.91 mn (purlty 91.8% . Step IT

N (5- {5 - hydr.ox rrolidin- o
anhfios T35 (25 PHAE FRL 9P, sl e douled, g dp —90°C and. put under
nitrygeha s Budyllithium (1.9 fnhlt) 0J606IE 8104 an$ial; 18 e(q31§ addedl dropwise. After 4 hours

5-[ 2- Brono- 5‘#3 hydr ox rrolldlne
the r%atp%lﬁmmh Withastes. %lm %prram ad the resylting cruggproduct is

t
purﬁﬁng;& b%”}}s r&lﬂ’:eaHpEé hﬂo@sn%glcé Sg&l\?gg%ﬁf h@gﬁ:@%ﬁ}gﬁ gé@&& (80.2 mg;
32%)20 ). The reactl on mxture is cooled to down to
-70C and put under nitrogen. n- Butyl lithium (2 m;

H ﬁlgﬁ{r gﬁ]}/lﬁgl &36f eac]tkdiHoZﬁ Slelga 90%60 ?ﬂ c?% R\éﬂeﬁphzgﬁ&? r%ﬁ 289295 (4,

J=6¥aj 2H), 3S6-V.40(ts Jaslez @Iﬂpamat(gon}a)na 79|ci7e83r asiaHz 10y 18R (s, 1H),

2 / 3 P / 9 1 prod | S . .
12,306 APV S OV SES BB t6 2 FPLE ), RE 222 min uriy
99.1%).f | uoroacetic salt of Conpound (31) as a brown

solid (132 ng; 50% . 1H NWVR (DVMSO d6, 300 MHz) 6
1.63-1.85 (m 2H), 2.13 (s, 3H, 2.36 (s, 3H),
3.07-3.11 (d, J=12Hz, 1H), 3.28-3.36 (m 4H), 4.20

Dahiiholsdifonyf-3-Shienyl)-4-méthyl-1.3-

thizob2-vipeetémidei(33) 99. 4% . Exanpl e 32:
N-f5-(5-{f(3-hydroxypropyl)am nol sul fonyl }-3-thienyl)-
4-met hyl -1, 3- t/hiaz y||acetarrbde(32) H ON \ \
SON-/OH HS 10 Step | .}

N-{5-[ 2Br on®-5- RE dr ’#a -t hi ophen-3
yl]-4-methyl -thigzol -2 yl }\\acet a de

4-[ 2- (acetyl am no) - 4- et hylI=1$3-t"hi az Y] ] -5-bronot
hi ophene- 2- sul fonyl chl ori de, pr epared as iaH st ep 11
of Exanple 23 (300 ng; 0.72 l; 1 eq), is dissolved

i n anhydrous 15 DCM (20 m)( he reaction is put under
nitrogen. Triethylamne (0.5 nl; 3.61 mml; 5 eq) and

Step3F: M{ﬁpz BrdM PRy drofy- %%ldﬁtexyls’%dj@ﬂwﬁ@rmmph'énsq)l]-ar;@thyl-thzazol-z-
added successively and the reaction
yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (300 mg; 0.72 mmol; 1 eq), is dissolved in anhydrous
DCM (20 ml). The reaction is put under nitrogen. Triethylamine (0.7 ml; 5.05 mmol; 7 eq) and
trans-4-aminocyclohexanol hydrochloride (547.1 mg; 3.61 mmol; 5 eq) are added
successively. DMF (0.2 ml) is added to dissolve the amine and the reaction mixture is stirred
overnight at room temperature. The reaction mixture is then washed with water, NH4Cl sat.,

brine and dried over MgSQ,, affording the title compound (120 mg; 21%).

M (ESI): 493.04; M'(ESI):495.03. HPLC (method A), Rt: 2.98 min (purity: 62.8%).
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m xture is stirred for 1 hour at roomtenperature. It

is washed with water, NaHCO3 sat., brine and dried
woy®r/1243804, affording the title conmpound (230PEMEP2006/062592

7099 . M (ESI): 454.2; M+(ESI): 456.2. HPLC (nmethod A),

Rt: 2.71 min (purity: 98.7%. 20 Step IT

N-[5- (5-{[ (3-hydroxypropyl)am no] sul fonyl }-3-thienyl)-

4-met hyl -1, 3-thi azol - 2- yl Jacetam de (32) N-{

sty T N Lo oo g P R Bt U el RO i

-ylyac@sand&@(my bed above (230 ng; 0.51 nmmol; 1 eq), is
di ssol ved I n V\D 2006/ 125803 PCT/ EP2006/ 062592 62

drous T E The eactiaqn m 0
N-Sdabrogo-sé ypﬁXP bRy 'Js*a@vben- -ﬁﬁﬁimﬂp fibiagol 21
acet(aﬁn& Gﬁtaméd & Metp3l 4 dEseRbed @oo%l)(ll(ﬁn@d@eﬂf RALRPWM £§), is dissolved

After 4 hours reaction is quenched with vat er .

anhggdyoye AHE 410 mdy a]al& Eﬁaé*épnaﬁHXtt»lﬁ?elsr eanlid; fown do rd8°C and put under
nitr e(ﬂdh' gué}lﬁwg ?%ﬁgp% ﬁﬁlg)tvl\;jﬁé ; q)ugg%edq{rgﬁ{fgé glgl(%reactlon is

stlrrb&I oNMﬁlgthlhﬁ@qd&;ch&D ithHedters Shivefs hré Bvdpm'atezll—and tBe 36sulting crude

e PO RENE SN O SO T T

me:JR6kEZ, 1H), 7.92 (s, 1H), 12.15 (s, 1H). M (ESI):
3742 M-(ESI): 376. 2. HPLC(rrethod A, R: 2.22 min

W : f m¥ser 63303?- SPSTCl s Grdihs 1 G GuB 13 (a3H 236 G,
’ 2 t S .
3H)'S<3.f[g|)\4 (}I_Ill gﬂgiﬁ.b% érélj 1?1%, %tbée gszﬁkr)hz{xss '7[990@ RAGe 133, 18, 1H). M-

(ESBr 61b3;5M (BSBy 41X HRIE (nadtkod /Al Rt 2ddbipin (utityo BHKN- 3
yl ]-4-nmethyl -thiazol-2- yl}-acetam de
4-[ 2- (acetyl am no) - 4- net hyl - 1, 3-t hi azol - 5-yl ] - 5- br onot
hi ophene- 2-sul fonyl chloride, prepared as in Step |11
of Exanpl e 23 (300 ny; O 72 mTiJ| 1 eq), |s d| ssol ved

ﬂace{aqgl%n(s‘;;rl et hyI am ne (0.7 m; 5 05 mml 7 eq) and

0]
07/\/2\ /(/)/O/\
N (T
S

(34

Step I: N-{5-[2-Bromo-5-(4-methoxy-piperidine-1-sulfonyl)-thiophen-3-yl]-4-methyl-thiazol-2-
yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step IIT of Example 23 (300 mg; 0.72 mmol; 1 eq), is dissolved in anhydrous
DCM (20 ml). The reaction is put under nitrogen. Triethylamine (0.5 ml; 3.61 mmol; 5 eq) and
4-methoxy-piperidine hydrochloride (314.3 mg; 3.61 mmol; 5 eq) are added successively and
the reaction mixture is stirred for 30 minutes at room temperature. It is then washed with

water, NH4Cl sat., brine and dried over MgSO,, affording the title compound (250 mg; 60%).



20 trans-4-am nocycl ohexanol hydrochloride (547.1 ny;
3.61 mol; 5 eq) are added successively. DMF (0.2 m)

WO 200adei8d t 0 di ssol ve the amine and the react i POI/EP2006/062592
m xture is stirred overnight at roomtenperature. The
reaction mxture is then washed with water, NHACL
sat., brine and dried over S04, affording the title
compound (120 ng; 21% . M( 493. 04;

B B AR Bsch bbby

N—[5 (5-{[(ci s-4-hydroxycycl ohexyl)am no] sul fonyl }-3-t
hienyl) 4-met hyl -1, 3-thiazol - 2 ylJacetam de (33) N-{
rono-5-(4- yd oxy-cycl ohexyl sul f anpy

Stes. ylfi o WOyt (4-methowwpinerigin D sleni de Rl Arvestp g hiazol-2-

ylackERide (39 descri bed above (120 ng; 0.24 nmol; 1 eq),
I's dissol ved 5 anhydrous THE (10 m ). The reaction

m xture is cooled down to -70C and put under nitrogen.

5 N-{a-[BdRrgmpi3-@rmethoxy-piperidinet 1 gulfpnyd)-th pherB-yllst m}hyi thlazol -2-yl}-
d
aceﬁgﬁl&e %ﬁﬁﬁ%ﬂ%ﬁﬁ%;lrg? fiésggﬁve%l%bs\’/'ezﬁ(f‘ H\gr f)%q éﬁ%gf ,tlﬁgﬁkgolved in

uenc re e p or
anhydmué tﬂHng (20r udpe Ther cdoddn nExtpeer isf ca}xlbdb;lowm ap &ﬂﬁf(C \add put under

n1tr|ﬁ|€elﬁcﬁ IP{I]%%H i?—lm%w d’%ma]; &th/l_&e 7(?(%f %}\‘%\glge Q%e reaction is

st1n@E1|)4O4fﬂhute§aﬁi3 %—eﬁll)ZHecg mzt% 4htor. Soldehtd 8re egkﬁoratgdl_l)aﬁi {® resulting crude
10 produoggs pu@‘é)ed( by prepayagye HBY @ﬁfogsrlg §omppyn<f () g hite-off powder
o MH(ESI): 416. 3. HPLC (method A), Ri: 2.42 nin
aﬁ&%ﬁﬁ{/w%% Exanpl e 34: N-(5-{5-f
(4- met hoxypi peridin-1-yl)sul fonyll-3-thienyl}-4-nethyl
'H NMRI(DMSzb1 30018IHR) §11)Reb 62 il 382189 (m,2H), N3 6, BH) 2.37 (s,

3H)'\';L 98-2. sg ({ﬁ; mg,f%n §31‘}) m, §falf B 176 '\ilﬁ)f 3] E%%/l 9o T8, TH), 8.02

(s, yH)l IQ-ISE(shyH)tM(@Bd))l 424 31 MQESII) agiai®R HPLC (method A), Rt: 3.21 min
15 (purity: 99.17%).

Example 35: N-[4-methyl-5-(5-{[4-(methylamino)piperidin-1-yl|sulfonyl}-3-thienyl)-1.3-
thiazol-2-yl]acetamide, trifluoroacetic salt (35)

= Ai@é

FXM
F OH

F

20 33

tert-butyl [1-({4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-2-thienyl} sulfonyl)piperidin-4-
yl]methylcarbamate (30), (300 mg; 0.58 mmol; 1 eq), is dissolved in anhydrous DCM (25 ml).

Trifluoroacetic acid (2.2 ml) is added and the reaction is stirred overnight. The reaction
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4-[ 2- (acetyl am no) - 4- net hyl - 1, 3-t hi azol - 5-yl ] - 5- br onot
whemphzsses 2- sul fonyl chloride, prepared as i nPE/EP20D6/062592

of Exanple 23 (300 ng; 0.72 mml; 1 eq), is dissolved

in anhydrous DCM (20 m). The reaction i s put under

nitrogen. Triethylamne (0.5 3.61 mol; 5 eq) and

4- nethoxy piperidine hydroch?orlde (314.3 ny; 3.61

| ti
minf R i i et SV 56 R Bt b Pasl ARGERYpfion of the
olvlehtsl thetchgie pmiaeii erif 8d BY piepatitive NIC] asfdtding the ithiffluckbdtetic salt
dri ed over affording the title conmpound (250

of G?@ipose%%)m 2@15’6‘7 %’i‘éé@%m@@ﬂ’ %P2006/ 062592 64
M(ESI) 494.15; M+(ESI): 495.5. HPLC (nethod A), Rt:
(I?MBO((-J%UB(D(I MHZH 8. 185%1 625(1ﬁP2H)T1 92-2.10 (m, 2H), 2.14 (s, 1H), 2.37 (s,
pI per
3H)y12)4§12|’5f KA. O?rﬁéﬂnigl} IH) rﬁe%lhii;VS (mBH)n 749 ¢$.-131), 8.06 (s, 1H), 8.63

(
& (T SR EE D R O A LG et 4 B 301 i
(puptlye9s598).yl ] - 4- net hyl -t hi azol - 2-yl } - acetan1de obt ai ned
in Step | as described above (250 ng; 0.51 mmol; 1
eq), is dissolved in anhydrous THE (20 nml). The
reactlon n1xture i s cool ed domn to -70C and put under

stirread
- aZol2-y cnudaﬂeﬁﬁﬁm water. Solvents are
evaporated and the resulting crude 10 product is
purified by preparative HPLC, affording ﬁﬁﬁpound (34)
as a white-off powder (127 ny; 47@@. 1H NMR ( DVSO- d6,
300 MHz) 6 1.52-1,62 (m , 1.82-1. (m 2H), 2.13
(s, 3H), 2.37 (s 3FON . 90-2.94 ( 2H), 3.13-3.17
(m 2H), 3.17 4 / 3.\p6-3 (d—Ne), 7.68 (s,
1H), 8.02 (s, 1FDN S . IM(ESI): 414. 3;
M-(ESI): 416. 3. HPE'C(rrethod d RO 3.21 nin 15
(purity: 99.17% . Exanple 35:

N-f 4- et hyl - 5- (5-{f4- (et hy(3i no) pi peridin-1-yllsulfo
nyl}-3-thienyl)-1,3- thiazol-2-yllacetam de,

Step} I]\; (.éJ ?j Bro%z%t.l)' ?( rlnteth”?zrsr)inoljeth)lzy)-mlélth()?l-ytlf(g;zol):}]-t}l_zlop%le%-.?-yl}-4-

methyl-thiazol-2-yl)-acetamide

ar opw se. e reaction Is

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (800 mg; 1.92 mmol; 1 eq), is dissolved in anhydrous
DCM (50 ml). The reaction is put under nitrogen. Triethylamine (0.8 ml; 5.77 mmol; 3 eq) and
N,N,N-trimethylenediamine (0.75 ml; 5.77 mmol; 3 eq) are added successively and the
reaction mixture is stirred for 30 minutes at room temperature. It is washed with water,

NaHCQO:s sat., brine and dried over MgSQy, affording the title compound (730 mg; 76%).

M (ESI): 481.2; M'(ESI): 483.2. HPLC (method A), Rt: 2.40 min (purity: 96.88%).
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0O F=>OH F F 20 (35) tert-butyl

[1-({4-[2-(acetyl am no) - 4- et hyl - 1, 3-thi azol -5-yl]-2-t
whe@astysos ul f onyl ) pi peri di n-4- yl ] nmet hyl car banet BEPRI0§/062592

(300 ng; 0.58 mml; 1 eq), is dissolved in anhydrous

DCM (25 m). Trifluoroacetic acid (2.2 nl) is added

and the reaction is stirred gvernight. The reaction WO

2006/ 125803 PCT/ EP2006/ 06259 65 m xture is then

AL N s I AR

thzaBblEZj)II]&Qtd’;)yd@mpar ative HPLC, affording the
trifluoroacetic salt of Compound (35) as a yell ow

N T8 ratng 3-{ il taning 0y Dty -5 oy g S p ety
th1a201327ylgfécetarﬁld3 |dbta1r%d‘7‘iﬁ 7‘S20ep(5§as( &eﬁﬁdﬁ_&i ab%vc%("?S@l 1(56 mlrhpl 1 eq), is

dissplyed 11H3mhy11(gou§ a }ED; (6011). The regstion: mixtige 33 cqqlf( W to —70°C and put
undé\i gﬁ%ﬁ%ﬁféﬁ“‘wﬁ@%@ﬁ mlBtl.6 Igl, %.%olﬁ( B Lérqb Gy ad&ﬁ ﬁropwme. The

readtidn (itimet HyHoanambi qudsr;chéc( with mte)rasmmtmé Ecapytalednt theeresulting

resi@elgi) _ﬁfrs_ﬁpﬂ\lrgd @t%eé&@%& é’?a!tergg grﬁesl) %rﬁe(%g]dg? éov rl\/}gl\éOA; After
evaporalicir &thé SoldiériEthb Yésﬁﬁinﬁ @r&iubvis)sugpéh&d inSUhixafeyf btheDCM and
ophen-3 yl }-4- et hyl - t hi azol - éﬁ?z acet am de 15

ﬁltra&pﬂ@&@es@mm@@é)mbxywnfolsd &2687%)y| | - 5- br onot
hi ophene- 2-sul fonyl chloride, prepared as in Step |11

'H vanﬁ@ﬁ@bed(?%oé %@z)@z 14(59§H2@rs 3111 exs (sl §H9'29@stv§ﬁ) 2.84 (s,

i n anh dTOUS eac fon 18 put und

13Hi; T Ba@%dH)T& 083(ShyHarﬂ 411e(S( OB 12416 (5. TH). MdiSD): QObQ)MéGE@D 403.3.
zih%é& th}/bgﬂgg@au@t}p% (69/75 m; 5.77 mol; 3 eq)
ar a eé‘ 8

successively -an

Step I: N-{5-[2-Bromo-5-(7-hydroxymethyl-6,8-dioxa-3-aza-bicyclo[3.2. 1 ]octane-3-sulfonyl)-
thiophen-3-yl]-4-methyl-thiazol-2-yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (400 mg; 0.96 mmol; 1 eq), is dissolved in anhydrous
DCM (40 ml). The reaction is put under nitrogen. Triethylamine (0.67 ml; 4.81 mmol; 3 eq)
and (6,8-Dioxa-3-aza-bicyclo[3.2.1]oct-7-yl)-methanol (349.2 mg; 2.41 mmol; 2.5 eq) are

added successively and the reaction mixture is stirred overnight at room temperature. It is then
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reaction mxture is stirred for 30 mnutes at room

tenperature. It is washed with water, 20 NaHCO3 sat.,
wedona2sozl dri ed over MgS04, affording the titPEI/EP2006/062592

conpound (730 ng; 76%. M (ESI): 481.2; M-(ESI):

483.2. HPLC (nmethod A), Rt: 2.40 mn (purity: 96.88%.

WD 2006/ 125803 PCT/ EP2006/ 062592 66 Step IT

N-[5-(5-{[[2-(di met hyl am no) et hyl ] (net hyl ) am noJsul f on

was%/ll%% W:%thfx?'eipétgrr,]#\!TL_C%_sar,rt.%tbq}ﬁle_a%dscfrietdh(;v%rz ?&gs%ﬁ’%&&&%%ﬂ% %ie compound
(45@migt P798).5- [ ( 2- di met hyl am no- et hyl ) - met hyl - sul fanoyl ] -t

hi ophen-3-yl} -4-methyl- thiazol-2-yl)-acetan de

) aLned i ep | cribe bav 750 ; 5
MESHISAE e feSheonp. BRrGibised S, B B HIPHEE: p687 ).

The reaction mxture is cooled down to -70C and put
under nitrogen. n-Butyllithium(6.2 mM; 1.6 M 12.5
mmol ; 8 eq) is added dropwi se. The reaction is

stirred 1 r | epched w ter. Solvent
Stepyr e é’vapoK\gf%f@@z’gﬁﬁ%ﬁ%@ﬁ@n{@et}lﬁ)@ﬁgaﬁ@a&%\@dﬁ%Uoct-3-
Yl sulfor51 i WBSNER -1 B- 8L S12-fi Fack iBde 39y | Ne and dri ed

ovel "MgS04. "After” evaporati'on of the solvent, the

resultin roduct is suspended in a m xture of
N-(5tlReiromen Gty dropymeiinl-p e duprobidydie) 3 oHpeand -y

thio%lﬁ_& -3-%[]%2&1?%&%&5—&%&%&%‘%% ob%ﬁg%'b{?ggeggfﬁ g(%cr%lgéa(()aébove (450
mg:3H86 mine@Al ¢, is disSelyed ih BRydrops ’mﬁ@s 0B The ;rea:tt-it)ri méxtdet is cooled
dovite 10°C g g it 80P n BTG R (TE pL T Y 686 memgls 8 ca) i
adddd dfopangel @hd feaction is stirred 1 hour and it is quenched with water. Solvents are

N-f5-(5-{f(1S,5S, 7S)-74hydr oxynet hyl ) - 6, 8- di oxa- 3-azab .
evap(g?t@fl oArd theqreseliing _crude product is purified by preparative HPLC, affording

| Lo el -1, 3-thi azol - 2y | acet
Confbe AR ey S Qe (MBI 157 G 877 st e

Wl h%égﬁ%% Br ono- 5- ( 7- hydr oxynet hyl - 6,
H §MR Az 300iNKe) &2d3As;] Jbk 2aiTels338h X @h(d, y=981 1H), 2.90 (4,

1= RS R7 A TR L 483 3200 e ST, 4 g, -on

1H)pi4csh@n eHY- S57 (grij), GH0oG) dH), 8.0F épHilpd2dd (s 1B).eM (EBI): 444.3;

w BB il Ry PoBbent oo L0 e

nitrogen. Triethylamne (0.67 m; 4.81 mol; 3 eq)
Example 38: N-[S(5-{[(2-hydroxyethyl)amino]sulfonyl}-3-thienyl)-4-methyl-1.3-thiazol-
2-yl]acetamide (38)

HO

(38)

Step I: N-{5-[2-Bromo-5-(2-hydroxy-ethylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-2-yl}-

acetamide
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and (6, 8-D oxa-3-aza bicyclo[3.2.1]oct-7-yl)-nethanol
(349.2 ny; 2.41 mol; 2.5 eq) are 25 added

wGeaweassiyely and the reaction mxture i s stirPEHEP2006/062592
overni ght at roomtenperature. It is then WO
2006/ 125803 PCT/ EP2006/ 062592 67 washed with water,
NHACL sat., brine and dried gver MgSO4, affording the
title conpound (450 ny; 77%%. M (ESI): 524.2;

4- [%’é@g‘}%@%? yf._rlPl_'a' (dllglg(ﬁ qﬂSf/T\)}dm(%dopgen%?Z-mlfdn&pur It y:chloride,

preﬁ‘drb éd3as|(15 S%é;( Hﬁoﬁl&aﬁ@le 73 (1990 i WSt hipnb); -16eq -i6l dBX¥Evelt dZaahydrous
icyclo oct - 3-
§9|np nIhe}rﬁeztlpﬂllaa\}q uyndar pigreggn: Triehylaging 642 ml; 22.9 mmol; 5 eq)
and%khllﬁ&l%ﬁ{@ (‘iq n(l}?’ﬁ 3 I}l‘]r{ml 4 e% re added successively and the reaction mixture is
Br ono-5-( 7 roxyne 8-10xa- 3-'aza- bicycl o[ 3
st1rreQ oyer]lmbt atyeo1g -tempeﬁ'amlgel ks then washed with water, NH4Cl sat, brine and dried

j ens 31V |- 4- hyl -t hi | - 2o -acet am de
°V°%E4g§ﬂ%’eagf°?%ﬁ{%%h§§“]{g%§%% kb PO Zeath) (450 ny; 0. 86
mol; 1 eq), is dissolved in anhydrous THE (45 ml).
'H NMR (IBGISOLQ;M(DU M‘Hﬂ) 8180 (@(B}k)ed (&Qmomo (@3}{7@@2@@@1 JpgtHz 4H),
under_nitrogen. Butyl lithiu

3 30531 ). T 55 (Cheair, Mo S, 1 1ol G 4. MEGEST): 440.1;
M*@rsg)r ﬁ@ﬁl.lﬁﬁ%'ggé\ﬂgd A? RS2 GHERE (i gfy\/)(at er. Sol vents

evapor at and the resultrng “crude’product is
purified by preparative HPLC, affordlng Conpound (37)
as a white-off solid (74.1 ng; 15% . 1H NVR ( DVSO- d6,
300 MHz) 6 2.13 (s, 3H), 2.37 (s, SFD 2 62 (d, J=9Hz,

Sz‘e;z3 ’_% lN g’? ?9 :é %ydr géty%vé)j_"z r_h[q_yﬁlt}t}dgh%} Tiflf?lr %Za?f@%}-%b%dcemmide

@8y=6Hz, 1H), 4.45 (s, 1H), 5.57 (s, 1H), 7.70 (s, 1iH),
8.05 (s, 1H), 12.17 (s, 1H). M(ESI): 444.3; M-(ESI):

N- {gtg Iﬁ;p@oélé(g t&( cg(y(egh)f.l u’lfamoyl)-%hlophen 4! ylﬁ i et{1¥1—th1azol 2/%:I}

acefafrddcOAifXy & Bish)1add diérivel fBovd gﬂ%o trﬁ% )ﬁrﬂ0141 hy |dls%olved in
3-thiazol - 20 2-yl| acetam de (38) HS NH
anhydropgSTHE 390 syl ghe reaqtloelg nfipture is then cooled down to —70°C and put under

R S 0 95 AR SIS son s

stirleC D/ ieraPOf6/7062 28 quenched with water. Solvents are evaporated and the resulting
residue is purified by preparative HPLC, affording Compound (38) as a white solid (135 mg;
9%).

'"H NMR (DMSO-dg, 300 MHz) § 2.13 (s, 3H), 2.37 (s, 3H), 2.88-2.94 (q, J=6Hz, 2H), 3.39-
3.43 (t, J=6Hz, 2H), 7.67 (s, 1H), 7.89-7.93 (t, J=3Hz, 2H), 12.16 (s, 1H). M'(ESI): 360.1;
M'(ESI): 362.2. HPLC (method A), Rt: 2.06 min (purity: 99.7%).

Example 39: N-(5-{5-[(4-hydroxypiperidin-1-yl)sulfonyl]-3-thienyl}-4-methyl-1.3-thiazol-

2-yDacetamide (39)
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4-[ 2- (acetyl am no) - 4- net hyl - 1, 3-t hi azol - 5-yl ] - 5- br onot
whemphzsses 2- sul fonyl chloride, prepared as i nPE/EP20D6/062592
of Exanple 23 (1900 ng; 4.57 mol; 1 eq), is dissolved
in anhydrous DCM (180 m). The reaction is put under
nitrogen. Triethylamne (3.2,r; 22.9 mmol; 5 eq) and
et hanolamne (1.1 nm; 18.3 nmol; 4 eq) are added
successively and the reaction mxture is 5 stirred
overni ght at room tenpgr . It 4ds then washed with
wat er, NH4Cl sat rin i ed!/ over MyS04,
affording the tifle N un \(1 . 88% . 1H NMWR
(DMSO-d6, 300 MHz) 6 1.80 (s—8H)9 /2 (s, 3H, 2.30 (s,
3H), 2.82 (m J=2IHz, 4H), 3.38 (d 3Hz, 4H), 7.15
(d, J=6Hz, 1H), 7.45 (d, J=3Hz, 1H), 12°%8 (s, 1H)
M (ESI): 440.1; M+(ESI): 4§f9 1. HPLC (nethod A), Rt:
2.61 min (purity: 89.7%. % tep I'T NN{5-[5-(2
Hydr oxy- et hyl sul f anoyl ) - t hi ophen- 3
StepyI: |IN-45- /B Bropho-5 i -agdrox)2pipbridiae-dtsalforgd -thiopBen-Ny{] -4-methyl-thiazol-2-
q%kﬁggronn 5- (2- hydroxy- et hyl sul fanoyl ) - t hi ophen- 3-yl ]
ylj- fiyl -t hi azol -2-yl} - acetanide obtained in Step |
as descri bed above (1760 ng; 4 mmol; 1 eq), is
4- [Zd{aée?@iaﬁfﬁ%)-ﬂ‘meﬁi?l-?@ ngidi-gsyljry%rérﬁgﬁloghéne 2T§1ﬁfoh§laCt I 0N chloride,

m xtlre 1S then” cool ed to -70C and put under
prepﬂredr wgorStepnIBof Examplé 23 @0091 Sgy7;221mGoM1 @, 19 dispalved ipanhydrous

ooty i 55 e R 5fabngh (1658 Ty oot s co
anded-apdrorypdperaiint (349 demg] B611gmnicds 6 du dars arldesd bucedssbyly and the
rea %ﬁ%g&%&%éesﬁtge& ?@@H@%Q&B&angmund 2(618)“@3@8 wwgter NaHCO3
sat. 2brilx£%_ 4R %%hl%?e@\g%oj, %ffo@bliﬁg thé (il c&n%nﬁ%SO@hﬁé‘?&Sgé

. M(ESI): 3601 ES
M(F8b: 450, %M@?He‘l%?o]d H@L&m thozi(ftsbkmmramdpwty o8 %3/@
Ex l e 39:
N—?gP{g-f(4-hydroxypiperidin-I-yl)squonyII-3-thieny|I
-4-met hyl - 13-t hi azol - 25 2- yl)acetanide (39) WD

2006/ 125803 PCT/ EP2006/ 062592 69 N HSSrHNS
SteroH 1L N-(5-{5-[(4-hydroxypiperidin-1 -yl)sulfonyl]-3 thzenyl}-4-methyl—1 3-thiazol-2-

yl)acetamide (39)

To  N-{5-[2-Bromo-5-(4-hydroxy-piperidine-1-sulfonyl)-thiophen-3-yl]-4-methyl-thiazol-2-
yl}-acetamide obtained in Step I as described above (3500 mg; 6.27 mmol; 1 eq), is dissolved
in anhydrous THF (150 ml). The reaction mixture is cooled down to —70°C and put under
nitrogen. n-Butyllithium (18.8 ml; 1.6 M; 37.6 mmol; 6 eq) is added dropwise. The reaction is
stirred over weekend and is quenched with water. Solvents are evaporated and the resulting
crude product is dissolved in EtOAc, washed with water (2 times), brine and dried over
MgSOs. After evaporation of the solvents, the resulting product is suspended in ACN and
filtered, affording Compound (39) as a beige solid (830 mg; 32%).
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(39) Step I. N{5-[2Brono-5-(4-hydroxy
pi peri di ne-1-sul fonyl)-thi ophen-3
wQ@ babeA4233et hyl -t hi azol -2- yl}-acetam de 5 PCT/EP2006/062592
4-[ 2- (acetyl am no) - 4-net hyl -1, 3-t hi azol - 5-yl ] - 5- br onot
hi ophene- 2-sul fonyl chloride, prepared as in Step Il
of Exanple 23 (3000 ny; 7.2 l; 1 eq), is dissolved
i n anhydrous DCM (400 m ). The reaction is put under

1 ' Tri i,Nn 5. - 30. : n
o ML R0 ter il IS SR 2 gl 75BN P> & 21y 237 B 5, 285
(m, aﬂxjezjz(ﬁmfa CEIS)%B ‘69|(1yl aH)j 4I7|2Qd IS8l IH)J 7[95>(§ Ulr}E) 8 93 (s, r}H& 12.16 (s,
stirre or enpe
1H) M (ESRA0-2; %a(ﬁé&a“% IéPaItC (mﬁhng%é) Rén%i%l mﬂéa’u&% 973%).
My S04, affordlng the title conmpound (3500 ng; 889%.
M (ESI): 480.2; Mt(ESI): 482.1. HPLC (nethod A), Rt:
3.09 min (purity: 86.8%. Step IT
- N(5 {5[ 421 ;pawdln 1
X3 4 s HEOPKE)E

\( ( -15 To
thm&m_ﬁ E%ﬂﬁle@@%4 hydr oxy- pi peri di ne-1-sul fonyl)-thio

phen-3-y|]-4 met hyl -t {géol 2- yl}-acetam de obtai ned

in Step | as descri ng; 6.27 mol; 1
eq), is dissolved 1In fan (150 ml). The
reaction mxture is cooled dow' tol -70C and put under
nitrogen. n-Butyllithium(18.8 m; 1.9 M 37.6 mvl; 6
eq) i s added dropwi se. The reaction-igg stirred over
weekend and is quenched with water. Sol vents are
evaporated and the resultin@“ao crude product is

di ssolved in Et OAc, washed with water (2 tines), brine

Steé‘g?’ gj{fﬂrﬁ%oef 14 né‘je\ [g; %;d) llj%t/a’g g);ljsj‘hﬂsl n@gcfj mimﬁgﬁbthmml_z-

yl}-acetamitle | t er ed, af fordi ng Conpound (39) as a beige
solid (830 ng; 32%. WO 2006/ 125803 PCT/ EP2006/ 062592

4- [%&féy mir?)ﬁsmetgpzﬁ?f%él%gz?ol-( % E@gﬂgn@%tguifq;iﬂ?g 20 chloride,
prefididd £ h St@p 51@ of @xaﬂl?ﬁe 234(563 n(gj 1 ﬂnfﬁhﬂ 1 1:&2 is alsﬁﬁvefdsm anhydrous
1H), 8.03 (s, M (ESI): 400.2

DCMH3esn)): Tatzactionipps mr hﬁ@gﬁ) riathylamias ((miipuit] mynol; 2 eq)
94,3

and? £l SR Tard S bl | 031 s 241, mane 2 5, gpe added

suctepsivdly Iindtthé aeanheli-rmiﬂlreau}ettﬁ‘mddeve@ﬂl@ht &t room teimpetdBire) It is then

wasﬂlc_ld wi_lthswater, NH4CI sat., brine and dried over MgSQy, affording the title compound

(3650 mg; 94%).

M (ESI): 509.57; M'(ESI):511.2. HPLC (method A), Rt: 3.36 min (purity: 89.2%).

Step II: N-[5-(5-{[(2,3-dihydroxypropyl)amino]sulfonyl}-3-thienyl)-4-methyl-1,3-thiazol-2-
yl]acetamide (40)

N-{5-[2-Bromo-5-(2,3-dihydroxy-propylsulfamoyl)-thiophen-3-yl]-4-methyl-thiazol-2-yl} -
acetamide obtained in Step I as described above (790 mg; 1.38 mmol; 1 eq), is dissolved in

anhydrous THF (50 ml). The reaction mixture is cooled down to —70°C and put under
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OH OH (40) Step I. N {5-[2Bronp-5-(2, 3-di hydroxy
propyl sul f anoyl ) -t hi ophen-3 yl]-4-nethyl-thiazol-2- 10
wQ bdosazwvan de PCT/EP2006/062592
4-[ 2- (acetyl am no) - 4-net hyl -1, 3-t hi azol - 5-yl ] - 5- br onot
hi ophene- 2-sul fonyl chloride, prepared as in Step |11
of Exanple 23 (500 ng; 1.2 mﬂol 1 eq), is dissolved
in anhydrous DCM (30 m). The reaction is put under

nieGhey SES Rtk 1751 B L5 et 50 SRR oS3 grraction i

stirrdd 21hduidhnd B cﬁﬁﬁch@d avmﬂdetdr ol v BCs svapadtdtedndl thBeesulting crude
reactlon m. xture IS stirred overnlght at room . .
rodushiseuitlicd &Y preparative FL.C, gélering Gpppouns (@) aspalight pink solid (224

mg5@ s brine and dried over MyS04, affording the title
‘conpound (3650 ng; 949% . M (ESI ) 509 57

M ES|]2/I 511. 2. HPLC met hod A % (pur
15@4(19 SPedesBULMEP) 8 2.13 (s, 3H), 237 (s, 3H) 007 (m, 1H) 34333 (m,

2H)'\‘Is Lig: E(S% %(1%1)37 g’r % WRLPRY k% B g}nﬁg'fé?;%hﬁ 3. M

(ESS} 1390 BrMF(ESB 8.3 Iﬂ?ﬂ(‘ydnﬂhgd A) ®oyl.SAitfradpoyityr 106%pphen-
3-yl]-4-nmethyl -thiazol-2-yl} - acetam de obtained in

Step | as described above (790 ng; 1.38 nmol; 1 eq),
is dissolved in anhydrous THE (50 ml). The reaction

Exm bwl £N-@-1fi 6thl Bsi- -tetrazdPS-yRigin)siilf -tMéhvy1}-1.3-thiazol-2-

125803 PCT/ EP2006/ 062592 71 nitrogen.
m&@ﬁ(ﬁl?hlumw 9 mM; 1.6 M 11.0 mol; 8 eq) is

added dropw se. The reacti nis stirred 2 hours and
i s quenched with ter n-Sol vents a:re eva orat ed and
the resulting cry /od ct grifilec

preparative HPLC, afffor ’\M O)“ as a light
pink solid (224 ng; 42% . 51H O d6, 300 MHz)
S 2.13 (s, 3H), 2.37 (s, 3H41)2. 69- 2 77 (m 1H),
324333(m 2H) 346353(m1H) 7.67 (s, 1H),

7 1
Ste; 1\8 my%%ﬂgm@ggg-y%@z" thfve@'rﬁ@fézln%@e’%;’-thrﬁ&%-}yl}-
acetamfe M n (purity: 100% . Exanple 41:
N-(4-net hyl -5-{5-f (1Htetrazol - 5-yl am no) sul fonyl | - 3-t
hi enyl | - 13-t hi azol -2- 10 yl)acetam de (41) NOS N -N
4-[Xxacetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,

prepared as in Step III of Example 23 (500 mg; 1.2 mmol; 1 eq), is dissolved in anhydrous
DCM (30 ml). The reaction is put under nitrogen. Triethylamine (0.34 ml; 2.41 mmol; 2 eq)
and 5-amino-1H-tetrazole (204.6 mg; 2.41 mmol; 2 eq) are added successively and the
reaction mixture is stirred ovemight at room temperature. It is then washed with water, NH4Cl

sat., brine and dried over MgSQy, affording the title compound (550 mg; 64%).

M (ESI): 401.2; M'(ESI): 403.3. HPLC (method A), Rt: 3.10 min (purity: 65.4%).

Step 1I: N-(4-methyl-5-{5-[(1 H-tetrazol-5-ylamino)sulfonyl]-3-thienyl}-1,3-thiazol-2-
yl)acetamide (41)
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NSNNN SH (41) Step |. N{5-[2
Brono-5-(JHtetrazol -S yl sul fanoyl ) -t hi ophen-3
W@ babeA423set hyl -t hi azol -2 yl}- acetam de 15 PCT/EP2006/062592
4-[ 2- (acetyl am no) - 4-net hyl -1, 3-t hi azol - 5-yl ] - 5- br onot
hi ophene- 2-sul fonyl chloride, prepared as in Step |11
of Exanple 23 (500 ng; 1.2 mﬁol; 1 eq), is dissolved
in anhydrous DCM (30 nl). The reaction is put under

itrpgen. i et hyl.am.n 0. e 41 ol ;, 2. e
N-Grie BORR O P BB P Bbhey ™ S AT g Fi§ -
acc@mideastisifleds 1CSIEp $ lay dbseribedlatidve (22@aQt 087 iyl Ure)),i i dissolved in
stirred overnight at roomtenperature. It is then
anhygrope d Hpi (30 Wil efhe rqagiéon poxtag is, cqolqdndowm do dr/Vel a9¢ gput under
nitrELROA-BuB1fi@dhh {9 ti181 kiNt! 296 AERALE ch(i§ 20deMirofitB. -The reaction is
(ESI):"401.2; M+(ESI):”403.3. HPLC (nethod A), Rt:
stin®d Pohavirnar(disrqueyched svithogvateStSopvents are evaporated and the resulting crude

pro@tlfcgas; é%;ﬁgzé :b%g’-ﬁéﬂ%%éé ngg??&z)?dﬂggQ?%lP%%n& (41) as a beige solid (8.5 mg;

6%)!| ) acet am de (41) WO 2006/ 125803 PCT/ EP2006/ 062592 72

N-{

-[2- =5 razo) - 5- vl syl -t hi.ophen- 3-
1 M o, ARSI S Tt bl oY R ddDy 7l i, 1213
G, ﬂH)@HPIi@S(ﬁfe:tH%QQX)QR@\I§37(n¥iﬁ$ﬂﬂﬂy: $B.8F).mol ; 1 eq), is

di ssol ved in anhydrous E (20 m% The reaction

m xture is cooled down to -70C and put under

nitrogen. n-Butyllithium (1.9 mM; 1.6 M 2.99 mol; 8

Ex%%le i4§: ﬁ-gdﬁﬂetﬂgl%)-!é-g HE foRaVI I3§th§e l'—lrf-ﬁﬁai)ol-Z-

yliaeotamide(43) and the resulting crude product is
purified by preparative HPLC, affording Conpound (41)
as a beige solid (8.5 ;. /6% . 1H NB/R(DI\/ISOd6, 300
MHz) S 2.13 (s, %@ ZF}ES (s, 3H), 7739 (s, 1H), 7.70
(s, 1H, 12.130 s,N]J:K\ C 1A, R: 1.87 mn
(purity: 93.8% . 10pExanple 4% I™N
N-{4-met hyl -5-f5-(pyrrolidin-I= Bsul% nyl p- 3-thi enyl | -
1, 3-thiazol-2- yllacetamde (42) N 0 O~ Il NS

42)

Step I: N-{5-[2-Bromo-5-(2,5-dihydro-pyrrole-1-sulfonyl)-thiophen-3-yl]-4-methyl-thiazol-2-
yl}-acetamide

4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonyl chloride,
prepared as in Step III of Example 23 (500 mg; 1.2 mmol; 1 eq), is dissolved in anhydrous
DCM (30 ml). The reaction is put under nitrogen. Triethylamine (0.34 ml; 2.41 mmol; 2 eq)
and 3-pyrroline (166.2 mg; 2.41 mmol; 2 eq) are added successively and the reaction mixture
is stirred overnight at room temperature. It is then washed with water, NH4Cl sat., brine and

dried over MgSQOy,, affording the title compound (600 mg; 99%).

M (ESI): 447.07; M'(ESI): 449.2. HPLC (method A), Rt: 3.63 min (purity: 88.7%).
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HS~ S (42) 15 Step |I. N-{5-[2 Bronp-5-(2,5-dihydro
pyrrole-1 -sul fonyl)-thiophen-3

wQ@ kjos4233et hyl -t hi azol -2- yl}-acetam de PCT/EP2006/062592
4-[ 2- (acetyl am no) - 4-net hyl -1, 3-t hi azol - 5-yl ] - 5- br onot
hi ophene- 2-sul fonyl chloride, prepared as in Step Il
of Exanple 23 (500 ng; 1.2 mﬁol 1 eq), is dissolved
in anhydrous DCM (30 m ). The reaction is put under

st ISR B e T 3 Ao i g1 3 ol sl @

succeSS|ver and the reaction mxture is stirred
N-{8\[2!Btbmb15- @ts alasadpotﬁﬁmta&mr&yl)ltmoptﬁentilﬁl}%ﬁ&hﬂdthmmhz-y1}

wat er, NHACl sat., brine and drled over N?
accigmidsy Qhiained nStepi ras descaipbahne (GiGom 1W Bsfipsolved in

kPP K i %g‘a%d%??%g%%@?%oo@%é@ R

mtr&‘gaapn-lBﬁtyﬂl-lt{mHmﬁﬁt@/m} 3-4 M 9469 mmdl; 8lieq)-id added dropwise. The reaction is

stir%l_iagllogr%%h %ﬁ&l@%@h;&h ZO| q,a&aé %pora tdaarr?d(i:il'? c(rége) product
is puSfidd WPttparitic HAT) aBodidg Goxﬁp&hml (42)s et -o2f 0l (36 mg; 8%).

acetani de obtained in Step | as described above (612

) 1.21 mmol; 1 eq), is dissolved in anhydrous THE
H 13(41%@ @MSOﬂ%éQOé\A&Z) A- 7 h&2U0n 49, 25b(sedty 8\6‘6 (8.3H)7D89-3.34 (1,

_and I\ (1 6
s S DR QU R RN RIS
(meghiodrA)eRt: 3. Mauimypexitg: 100%uenched with water. The

sol vents are evaporated and the crude product is

purified by preparative HPLC, affording Conpound (42)
as white-off solid (36 ng, 8% . 'H NWR (DVSO d6, 300

)k 4% 4enreflivh-50 -13tthiazol-2-

_ . S, ., 3. ,

aming (¥ (s, 1FD. N¢(ESI): 370.1; MH(ESI): 372.1. HPLC
10 (method A), R: 3.24 min (purity: 100% . Exanple
43:
4-nethy| 5-{5-f(4- nethylp'pera2|an\mL)sulfonyll-S t hi
enyl | -1. 3-thi azol - HZNS \ SO 15 S
(43)

43)

N-(4-methyl-5-{5-[(4-methylpiperazin-1-yl)sulfonyl]-3-thienyl}-1,3-thiazol-2-yl)acetamide
(34) (978.5 mg; 2.44 mmol; 1 eq) is dissolved in hydrochloric acid 1.25 M in EtOH (39.09ml;
1.25 M; 48.9 mmol; 20 eq). The mixture is stirred overnight at 90°C. It is cooled down to RT,
filtrated, affording Compound (43) as a white solid (1 084.3 mg; 91%).

'H NMR (DMSO-ds, 300 MHZ) § 2.29 (s, 3H), 2.73 (s, 3H), 2.89 (m, 2H), 3.16 (m, 2H), 3.46
(m, 2H), 3.78 (m, 2H), 7.80 (d, /= 1.5 Hz, 1H), 8.18 (d, /= 1.5 Hz, 1H), 9.21 (br s, 1H),
11.24 (br s, 1H). HPLC (method A), Rt: 1.11 min (purity: 88.3%). M'(ESI): 357.17; M"(ESI):
359.19.

Example 44: methyl 5-[(4-methyl-5-{5-[(4-methylpiperazin-1-yl)sulfonyl]-3-thienyl}-1.3-

thiazol-2-yl)Jamino]-5-oxopentanoate
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N- (4- et hyl -5- {
5-[ (4- et hyl pi perazi n-1-yl)sul fonyl]-3-thienyl}

WO 1908Atd80zmzol - 2-yl )acet am de (34) (978.5 ny; 2PAHEPI006/062592
1 eq) is dissolved in hydrochloric acid 1.25 Min EtCH
(39.09m; 20 1.25 M 48.9 mol; 20 eq). The m xture
is stirred overnight at 90C..Jt is cooled down to RT,
filtrated, affording Conpound (43) as a white solid (1
084.3 ng; 91%. 'H NWR (DVSO-d6, 300 MHz) S 2.29 (s,
3H), 2.73 (s, 3HQ 2.89,(m 2 3.6 mM'NZH), 3. 46
(m 2H), 3.78%@%?%(\, J =20 M, 1 H), 8.18
(d, J =1.5 Hz, 1 H),™9. % 11. 24 (br s,
1H). HPLC (method A), Rt H 1.11 (purity: 88.3%.

M(E SI): 357.17; Mt(ESI): }? 359. 19. Exanpl e 44:
nmet hyl (44
To @dédaded @Nltoh oPa{iiethf14- [ Mﬁd@hﬁﬁi{a&%ﬁ- 1-g1ydul fori1f- mmlu;%&m

-thienyll-1.3- thiazol nol - 5- oxopent anoat e

hisagGb A E6D (FOTREP 38 oBn a5 b AN ey deyas T ), f5e pded Nl (1H-

oy S e R R RS Shoepsmipiym,

tetrtﬂwrgﬂo}*at&(@% npj G rHmnD]aind (hey)( Mo (5t hgfitatatd B smm 0.31 mmol;

2566t and OO Taing (o4 o D60 R Mol oo Theapacion

mlxtL[fE ish;ylh@& hh%ﬁﬁhffbrﬁpéfﬁﬂurd Rk B @ﬁw The Méﬁftsﬁaré 59&p3ra‘f@, ana tHSB
50 eq), nono- netg%% | ut ar at e ;

resq%ma Grudezms@uré@dlﬁmhfemm\ﬁ o Bashed %@éa'( efzwtlcrn water,

brind-ahd atb Qvezrlg/l Aﬂér %orat fr tﬁ@&; 4/6‘1)1% cﬁ&é dult is purified
stlrre on1tenpera ure ays he sol vent s

by fask chma;amgaapdagl (@Ha:IfMeOHrgemmtt |fmg1 b/ el &/ 1 mivet 40 reini) s ffording

dis [ C hed with NH4Cl sat.
C"%‘r%a(%‘ﬁ \Yv\glftglp%ﬂjdgll%glgm?ﬁ hrl ed over MgSO4. After
HNM@?)MSOQI& 300 MH@)SQJO’GQ@I@L Jt=hGH(Z[21(ﬂ)$2129Qﬁ|1L13H) 2839 (s, 3H) 2.44
uri

ash c romatog3 %}%

P S H T, 205 (s S 3y 1 4eh A L L BN 4 (Gebmbs i THRdh 57 @ 7
| 7

1@%{% %r(gﬁ, mg HﬁLéﬁl‘}-etﬁo&@) ﬁ’tm% gﬁé{'(ﬂ%zgﬁ(@g ﬂ}fiBE,SI).485.48,

(ESB)Q4$?§383|—|) 2. 44 (t, J= 6 Hz, 2H), 2.53 (m 6H),

3.13 (m 4H). 3.68 (s, 3H), 7.49 (d, J= 1.5 Hz, 1H),

7.57 (d, J 15 = 1.5 Hz, 1H), 9 (br s, 1H. HPLC

e Bo o -4, (2 Rimind-43@ethiyi 1 - i

485 48; M(ESI): 487.38. Exanpl e 45.
hydroehloridesalt@3}_ 4. yet hyl -1, 3-t hi azol -5-yl )-2-thi enyl | su

| f onyl } pi peridi n-4-01,

HCI OH
W /N
N LRUEN S
278\ d ©

45)
To N-(5-{5-[(4-hydroxypiperidin-1-yl)sulfonyl]-3-thienyl } -4-methyl-1,3-thiazol-2-
yl)acetamide (39) (400 mg; 1 mmol; 1 eq) is added hydrochloric acid 1.25 M in EtOH (16 ml;
1.25 M; 19.9 mmol; 20 eq) and the mixture is heated at 90°C for 8h30. The reaction mixture is

cooled down to RT and a precipitate is formed. It is filtered and washed with cold EtOH,
affording the hydrochloride salt of Compound (45) as light yellow powder (328.3 mg; 83%).
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hydrochl oride salt (45) 20 HCI OH N %Ncr HX OS
(45) To

wWOR(6A38B03 ( 4- hydr oxypi peri di n-1-yl ) sul f onyl ] - 3p¢ TER2096/962592
-4-met hyl -1, 3-thiazol -2- yl)acetam de (39) (400 ng; 1
mmol; 1 eq) is added hydrochloric acid 1.25 Min EtOH
(16 M; 25 1.25 M 19.9 mvol ;. 20 eq) and the m xture
is heated at 90C for 8h30. The reaction mxture is

‘P GO S D0 o7 B il et 22 2] Gy eis h 2, 3.18
(m, lmd,rmm{n@ rirje7 62(d, o | SompTIUng 0(745)1Ha,ss 96 @i, 2B\ HOWC (method

(0]

), R B api ot D570 M (EST N WONEBNIS 36806 M) S 1. 47
(m 2H), 1.76 (m 2H), 2.27 (s, 3H), 2.85 (m 2H),
3.18 (m 2H), 3.59 (m 1H), 7.67 (d, J= 1.5 Hz, 1H),
8.07 (s, 1H), 8.96 (br s, 2H). HPLC (method A), Rt:

alm 18 467 N-{4 puiethyly3-[Dem@etholitd4¢ S lFany BEBthiEnyI M3 Hivayol-2-

360. 1 %}Exan'ple 46:
Y—*ﬂﬁ—@ﬂ-&%" ide{49)| -5t 5- (norphol i n-4-yl sul fonyl )-3-thi enyl | -1

,3-thiazol -2- yllacetamde (46) //N1'O[O OMHS\ \ \

SSON S (46) Step I. N-{5-[ 2- brono-5-(norpholin-4
yl sul fonyl ) - 3-t hi ené(l\] thyI 1p3¢t/m@zo| 2 yl} 10
acet am de

4-[2-(acetyl am no) - 4- rreti?yl - thioazol 5-yl]-5-bronot
hi ophene- 2- sul fonyl chl ori de, prepared as in Step |11
of Exan'pl e 23 (136 rTg, 0. 33 4'380 eq) is di ssol ved
i n DCM . hol i 25 X
Stepshi V-6- b'(0m015r(m¢rph 'gs»yh%«vnyl)ﬁ @@nygr‘émﬁﬁa%w tfuﬁa?éﬂ
aceldnliioden atnosphere. After 3 hours, solvents are

evaporated. The crude product is 15 dissolved in DCM
4- [?a@detyhghmdwmhyl\ﬂ—ﬂ@iag&ﬁwlhﬁfbdom@hiwph@mﬂ Mfoeyl and chloride,

profiiss ik ML BP Pramblb iR 15 BRE PR LRReR faleis Sl f1 pem a0

ml)USfoRtholine (0.25 ml; 1.65 mmol 5 eq) and DIEA (0.17 ml; 0.98 mmol; 3 eq) are added

under a nitrogen atmosphere. After 3 hours, solvents are evaporated. The crude product is
dissolved in DCM and washed with NH4Cl] saturated solution, water and dried over MgSOa.
After evaporation of the solvents, crude material is purified by flash chromatography using
cyclohexane/EtOAc (1/1) as ecluent, affording the expected compound as an oil (118 mg;
77%).

'H NMR (DMSO-ds, 300 MHz) § 2.32 (s, 6H), 3.16 (m, 4H), 3.86 (m, 4H), 7.43 (s, 1H), 10.75
(m, 1H). M'(ESI): 466.1; M (ESI): 468.1. HPLC (method A), Rt: 3.39 min (purity: 96%).

Step II: N-{4-methyl-5-[5-(morpholin-4-ylsulfonyl)-3-thienyl]-1,3-thiazol-2-yl}acetamide (46)

N-{5-[2-bromo-5-(morpholin-4-ylsulfonyl)-3-thienyl ]-4-methyl-1,3-thiazol-2-yl }acetamide

(54 mg; 0.12 mmol; 1 eq) is dissolved in dry THF (5 ml) at —70°C under an inert atmosphere.
n-Butyllithium (0.16 ml; 1.6 M; 0.26 mmol; 2.20 eq) is added slowly and reaction stirred at —
70°C for 25 minutes before being hydrolyzed with water (0.3 ml). Crude material is warmed

up to room temperature before being concentrated to dryness. Residue is then taken up with
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cycl ohexane/ Et OAc (1/1) as eluent, affording the
expected conpound as an oil (118 ng; 77%. 'H NWR

w@ D@63 300 MHz) S 2.32 (s, 6H), 3.16 (m 4PQTEB2086062592
(m 4H), 7.43 (s, 1H), 10.75 20 (m 1H. M(ESI):
466.1; M+(ESI): 468.1. HPLC (nmethod A), Rt: 3.39 mn
(purlty 96% . Step H N-{4 Lgethyl 5-[5-(norpholin-4
yl sul fonyl)-3-thienyl]-1, azol -2 yl }acet am de (46)

N- .
watl (300 P BLOAC (H0 PP e Srgpny P Aopecisd A g Mgy s
anthapdr,a&dI IOrédeo nailridl Jis @ﬁl&ﬁém‘bﬁ eﬂash SchréBatographd, B dilicalgel using

is dissaolved in dr¥ at -70C under an

CYCM@WG/E@%%F%?@ asadugy B&ﬁquhps FW%W#(@@E’W (46) a5 agy oil (30 mg;
6794, 26 mol ; 2.20 eq) is added slowy and reaction

stirred at - 70C for 25 m nutes before being

hydrol yzed with water (0.3 m). Crude material is
"H MARrEM S Opds bOOhﬁfn)ﬁérﬁﬁ’e(s;ﬁIm); 2.440¢$,81H, &4 (g, 4H), 3.81 (m, 4H), 7.56

@ {15506 Fcans e Esbad B assbSh’ Sie LT chSYSTE e (motnos

A),E&:@Q@Sﬁlﬁf{pﬁﬁ? 94h%)or gani c phases are decanted, dried
over MgSH4, filtrated and evaporated. Crude nateri al
is purified by flash chromatography on silica gel
using cycl ohexane/ Et OAc (10/90) as eluent, affording
expect ed Conpound (46) as an oil (30 rrg 7% 5 1H
00 N5 .29 ) .

hlaioﬁi-y![dceta]mldkgﬁﬂl-IZ, 1H). M(ESI) 386 2; M+( ESI)
388.2. HPLC (nmethod A), Rt: 3.05 min (purity: 94.49%.

Exanpl e 47:
N-(5-{2-chloro-5-f( hyl pi per -y1) sul fonyl I - 3-
t hi enyl | - 4- net hyI 13 zog-,{NN) acetam de (47)
NO/'N 0 HS\ :PS'N 3(4 N W

N-[ 5- ( 2- chl or o- 3-t hi Enyl) - 4, hyI 1, 3-t hi azol - 2

yl Jacet ani de Cl

N-[4-met hyl -5-(3-thienyl)-1, 3-thiazol -2-yl]acetam de,
prepared as in Step | of Exéﬂﬁ)le 23 15 (600 ny; 2.52

Steg15-o- B £ b SDAMNERYLD 3 M A 3G ik diahficPr esence of

4 at” “room er‘rper atur ut i on of
N-[Mneithydi5e@ thiehyl)-j3dbiag@eDylGacetpmide, Drepmoad as in $@&pelgpf iEnample 23

(00 e I ahmglia s cisraed ingACh D piE W prosence or 185 1 Sr HCI, at

room temperature. A solution of N-chlorosuccinimide (369.8 mg; 2.77 mmol; 1.10 eq) in

ACN (2ml) is added slowly at room temperature over a period of one hour. Reaction mixture
is stirred at room temperature for 1 night before being quenched with water (1 ml). It is then
concentrated under vacuo and expected compound extracted with EtOAc, washed with NH4Cl1
saturated solution, water and dried over MgSQOy4. After evaporation of the solvents, ACN (5ml)
is added, affording after precipitation, the title compound as a solid (600 mg; 95%).

'H NMR (DMSO-ds, 300 MHz) & 2.40 (m, 6H), 7.10 (m, 1H), 7.38 (m, 1H). M'(ESI): 271.1;
M (ESI): 273.1. HPLC (method A), Rt: 3.56 min (purity: 91.4%).

Step II: N-(5-{2-chloro-5-[(4-methylpiperazin-1-yl)sulfonyl]-3-thienyl}-4-methyl-1,3-thiazol-
2-yl)acetamide (47)
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is stirred at roomtenperature for 1 night before
bei ng quenched with water (1 m). It is then

wa@oneazisnat ed under vacuo and expect ed conmpoOUuNBCT/EP2006/062592
extracted wth Et CAc, washed with NH4C1 20 saturated
solution, water and dried over MyS04. After
evaporation of the solvents,,,ACN (5nl) is added,
affording after precipitation, the title conpound as a

i B iy A S T i
prepdrédanl Step 2_4’53sulfon§lﬁle@ aceerding do M, préedurd. yséd i Stefh MUbT Example 23.

91. 49 . Ste {2- chI or 0- 5-[ (4- net hyl goerazi n-1
It igthen, P‘%bé?ﬂﬂe]lﬂle r%%reénwt}l Iﬁmﬁéhxmlpera%nq 9- ézraf) $gnmol; 10 eq) as

des%n}@éh)lﬁﬁﬁé ANsED 1167 ERR R/ 1788 Q3mpleliok B2 WL LA8FRD Zolvents are
evapprp®d( The mrtmeop®du¢ti ienq,iSS)olwd niat BEM Bngd- w¢sihad: ofith I\Slhphcsaturated

SOIUI%Ongthr T{rfdo dl\égcdg:% er eV, ﬁo% oen (gfi tgég g \Oernés S)épeeg?eﬁ compound
is pfacipiitatet lusinf aEmatmé ef E@M/Etzt) (Ilﬁl)taffﬁiﬂdlﬁgl b}Bﬁ@U&ﬁH (47) as a white solid
reacted with N-nmethyl piperazine (0.3 m; 3.8 nmol; 10
65 33%)- described before in Step |11 of Exanple 23.
Upon conpletion of the reaction, solvents are 5

d [ D%% d
H WasﬁgﬁdﬁSQOI > %%Cl ggtezu% %I}ﬁj SO u(? ﬁ%n)?bﬁ&ser a?h i d?@éaH)’ 301
(m, @By 3.08 804 2HAR A (rmvﬁbowﬁu(szrﬂbf 19.5% (mpl e M §ESI): 433.3; M'(ESI):
0 u ' ed using a m xture of
435%%?%%??&,’&&21‘%?% ur&gn%@ d (47)gas a white
solid (65 ng; 35%. 1H NVMR (DVMSO d6, 300 MHz) S 2.16
(s, 3H, 2.25 (s, 3H), 2.78 (s, 3H), 2.97 (m 2H),
3.01 10 (m 2H), 3.18 (m 2H), 3.48 (m 2H), 7.83 (s,
1H) 10 93 (m 1H) M(ESI) 433 3 I\/H-(ESI) 435 3.
] l i - ; p 1 ’ . ny 14 d.3-thiazol-

2 LS - hydr oxypi peridin-1-yl)sul fonyll-3-thienyl}
--nmethyl -1, 3-thiazol - 2-yl)acetam de (48) OH ON \ ON
HS SO 15 (48) Step |I. OH
N- (5-{2- brono-5-[ ( 3- hydr oxypi per|
yl ) sul fonyl ] - 3-t hi eglyi } H4-
yl )acet am de 4-][ 2- < '
“thiazol -5 -yl] -5 -bfonot hi

% -thiazol - 2
l-1,3
ne-2-sul fonyl chl ori de,

48)
Step I: N-(5-{2-bromo-5-[(3-hydroxypiperidin-1-yl)sulfonyl]-3-thienyl}-4-methyl-1,3-thiazol-
2-yl)acetamide
4-[2-(Acetylamino)-4-methyl-1,3-thiazol-5-yl]-5-bromothiophene-2-sulfonylchloride,
prepared as in Step III of Example 23 (136 mg; 0.33 mmol; 1 eq), is dissolved in DCM (10
ml). 3-hydroxy piperidine (0.20ml; 1.65 mmol; 5 eq) and DIEA (0.17 ml; 0.98 mmol; 3 eq)
are added under a nitrogen atmosphere. After 2 hours reaction, solvents are evaporated. The
crude product is dissolved in DCM and washed with NH4Cl saturated solution, water and
dried over MgSOy4. After evaporation of the solvents, crude material is purified by reverse
preparative HPLC, affording N-(5-{2-bromo-5-[(3-hydroxypiperidin-1-yl)sulfonyl]-3-
thienyl}-4-methyl-1,3-thiazol-2-yl)acetamide as an oil (31 mg; 20%).
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20 prepared as in Step Il of Exanple 23 (136 ng; 0.33

mmol; 1 eq), is dissolved in DCM (10 ml). 3-hydroxy
w@eentssone (0.20ml; 1.65 mmol; 5 eq) and DI EAPCDER2006/062592

m; 0.98 nol; 3 eq) are added under a nitrogen

at nosphere. After 2 hours reaction, solvents are

evaporated. The crude produgt is dissolved in DCM and

washed with NH4Cl saturated solution, water and dried

1 4 rati h 0 t C
o L0 B 5 GLoBEha kot il JeorhtEs 3, 299
(m, 2H)pB AB (g, 2H), 3.83 (m, 1H), 7.15 (s, 1H). M (ESI): 480.2; M*(ESI): 482.3. HPLC
N (5-{2- brono-5-[ ( 3- h%/dr oxypi peridin-1-yl)sul fonyl]- 3-
(methpdey RY: 345maindpyaty: $2.2%)-azol - 2- yl ) acet ami de as an oi |
(31 ng; 20% . WO 2006/ 125803 PCT/ EP2006/ 062592 78 1H

Sl LS ara it By Y5l T ol 2-
y)aeumid2 (88 (m 1H), 7.15 (s, 1H). M (ESI): 480.2;
M-(ESI): 482.3. HPLC (method A), Rt: 3.15 nin

N—(ﬁﬁ ?%I_f %%Q-F '?[é:ﬁ%?)g%épgﬂsl@; 1-Dsplfpnyl]-3-thienyl} 4-methyl-1,3-thiazol-2-

yl)a!{a&%é&g{%%eéi‘i% ?8 iﬁ@)(&t;&m%emml(sin%; b 2ZRo12T e, is dissolved in
dry BT (105 ~70°5 Ngdsr oy ik ctmeRphere. yiBusdlithismy K9.15 il dnM; 0.24

o] 521 i fl) 40 it B 0% 3 ,085 M s

hydradyzatd seith weackri(0.3 wl)y Réadiion Ssrivaratd up Q& room éemparaturecbdfore being

atnosphere. n-Butyllithi,um (0.15 m ; 6
confiRIl oAyt ReASAATON P10tk B b AR O 1g gD The
organi® ?&fs@i ark deeatiicd) Atied SvaaVBSO.L dilieMed ehd Rshoridd) TVWRE &mpound is
0.3 m). Reaction is warnmed up to roomtenperature

purtisd by sevsesegerarasive BRLCa alerding capggiedsGomprpusid {4 as @ white solid (20
mg.t@kon up with water (2 m) and EtQAc (10 nml). The

‘organi ¢ phases are decanted, dried over MyS04,

filtrated and evaporated. Title compound is purified

'H KVR @66edp3aateli) b\ &8, OT),af Tloing i1k, e3Pea,i2F, 2.48 (s, 3H), 2.51

d 8 S a it ol i : 9 5
& IR Bteaith s B3at i) B Gaal 4 ey oy 3¢ 1, 110, 761
d, 1=8% G 1HiHVESNA304.3; M3(HST): 4022, HPBC (RBbthod A)SRt: 78 min (purity:
(’1 , 3.’9§g(m(E§?)4, 3-;29%) 1H), 3.45((m 1H))’, 7.50 (purity
9.7d) J= 1.5 Hz, 1H), 7.61 (d, J= 1.5 Hz, 1H). M(ESI):
400.2; M+(ESI): 402.2. HPLC (method A), Rt: 2.78 nin
(purity: 99.7% . 20 Exanple 49:
N-(5-{5-f(allylam no)sul fonyll-3-thienyl}-4-nmethyl-1,3
-thiazol -2- yl)acetamde (49) N~/ S~-NH H S O
Example 49: N-(5-{5-|(allylamino)sulfonyl]-3-thienyl}-4-methyl-1,3-thiazol-2-

ylacetamide (49)

(49)
Step I: N-(5-{5-[(allylamino)sulfonyl]-2-bromo-3-thienyl}-4-methyl-1,3-thiazol-2-
yl)acetamide
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(49) Step I.

N-(5-{5-[(allyl am no)sul fonyl]-2-brono-3-thienyl}-4-ne
wo bybA45883 t hi azol -2- 25 yl)acetam de WO 2006/ 12EB0B2006/062592

PCT/ EP2006/ 062592 79 4-[ 2-(Acetyl am no)-4-methyl -1, 3

-thiazol -5 -yl] -5 -bronothi ophene-2-sul fonyl chl ori de,

prepared as in Step |11l of nmple 23 (100 ny; 0.229

nmmol ; 1 eq) is dissolved in (10 m). Alyl amne

(0.15 m; 1.14 mmol; 5 eq) and DIEA (0.17 nm; 0.70

mol ; 3 eq) are added 5 under a nitrogen atnosphere.

4- [%(A@tylﬁniﬁ@)m-sndtl@aﬂt‘l miazolssﬁyl]@b@nﬁﬂﬁoﬁ%ﬁ@@rsatfa@lcmtﬁie
crude . product is dis d washed w

prepqeprkas iachten HI eRESEMRIe |2ér(10Q/\ﬁlge9 2% alrmh é&qbv&wsom%emDCM (10
ml)A&hﬁfarﬁi{é‘EI;I%'l 0N PhnldlS &' MEBIBA BNYIEL TS 31ed) are added

purified reverse preparative HPLC, affording
undpf @Sifregen( atimogphend. ndlieru? hownss| feagtiopy ovtueiBs @ evapbjatefl. ffhe crude

prof AR OB i FabRE SRS B ebfigB oLl iied v

MgSOZ (Aﬁéi' ev3]!ﬂl)rat1(31 Sflthetsolvdms Sertide matdrial #. Mbvificd (lb,y réverse prparative

1P araihg, K-t Saltvlismipgypul tonyb bibano L ictivy 4 gnqtiyi1;3hiazol2-

yl)a%’&mldle?as%%vlﬁt@so%ﬁﬁﬁ @gﬁg) 436.2; M+(ESI): 438.2.
HPLC ( net hod urlty 99.9% . Step
HNMR(DMSO -ds, 300MHz)82 15 (s, 3H) 22 (s 3H), 3.51 (t,J=6 Hz, 2H) 4.85(dd,J

- 19?%5@&% l[léal'l*)yh @5" apysuid gé%& ié{}) hg §PYddl 74 THDYhd 12 B, 7.55

)ace am de (
(s, NH) 825 Fm]| QH) 112122 r(m O H3. le(ES@i 4362; IM GBRSE) 34381, #TRLIG (ndetie] A), Rt:
-2-yl)acetam de obtained in Step |I as
33%@¥‘bﬁpflﬁ%bgﬁ%e (35 ng: 0.08 mmol; 1 eq), is dissol ved
indry THE (5 m) at -70C under an inert atnosphere.
Ste‘zpalgg}g nyl{klﬂd'llymzﬁ(gsﬂj%nﬁj 23-thidip Q. I;Lgthﬂm)j’ thzgzﬁo?@ y?géet&rﬁzde (49)

slow y and’reaction stirred hour
bef ore bei ng hydrol yzed with water (O 3 n1) React i on
N-(5¢ Sﬂ@ﬂlyiadlmqjsulfwnyl}@mrbmnﬁeﬂl&ma}}é trethyl-& 3Eth1antgj-2-y1)acetam1de

bS8 | 7S &b BRAE (3% e 08 Fttol, 7 i S st iy THF (5

ml) decmcamder Arihed a@tﬁphe'iu@ SWButyhithitthad ad nand wmmhafoe @.20 eq) is
tl e conpound is purified by reverse preparatl

addF‘IbilE’,W Yadgpasting s i@ )l hoyr Befpys heglgﬁkmﬁféyzeésmﬁ*gwater 03
1 7

o 69 1 s gy o

Res{did is thken Gp with \aatek‘ @ rhlz) and E]’@Ac 1@ &) die odganiciphabts aae decanted,

drieil Oi%%MﬁsPEifﬁgfgtgd, a%dGev(aBora T%]5 gowom%’_‘)t%w 7dEl%i7 5e(fe1’se preparative

HPBS falfrdihg CoBpund @9Fas2 wiiRlfowder3hag; W), Rt: 3.02 nin
(purity: 98.5% . Exanple 50: Biological assays

'"H NMR (DMSO-dg, 300 MHz) § 2.36 (s, 3H), 2.47 (s, 3H), 3.76 (m, 2H), 4.72 (t, J = 6 Hz,
1H), 5.18 (dd, J = 12 Hz and 1 Hz, 1H), 5.25 (dd, J = 15 Hz and 1 Hz), 5.81 (dd, J = 15 Hz
and 12 Hz), 7.37 (d, J = 1.5 Hz, 1H), 7.56 (d, J = 1.5 Hz, 1H). M'(ESI): 356.2; M'(ESI):
358.2. HPLC (method A), Rt: 3.02 min (purity: 98.5%).

Example 50: Biological assays
The compounds of the present invention may be subjected to the following assays:
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The conpounds of the present invention may be

subjected to the foll ow ng assays: WO 2006/ 125803
WEFOD6AEPRD6/ 062592 80 a) Hi gh Throughput P13KP¢T/pPIH06/062592

ki nase assay (binding assay): The efficacy of

conpounds of the invention in inhibiting the P13K

i nduced-1ipid phosphorylati may be tested in the

foll owi ng binding assay. 5 e assay conbi nes the

scintillation proximty assay technol ogy (SPA,

Amersham) with the capacity of neonycin (a
a) mi o) Giirb oghiput PISK Dip@d kinhsd 43sy (mindih@afsayj ipids with

hafflnlty and. specificit The_ Scintillation
Thepreg&ﬁamt of gompounds 9hsthg dnyenfion Jropdibiting the Wé&uyduced lipid
3P) Coating SPA
B e I A 28T on of
Thepgssayperonbyinest thel s¢intpliation pextimity @ssaaft@@nolpgjc (3R, Amergharh) with the
cap?,rl\cgti%lloo'}brﬁo X(télblt %olﬂggkﬂf ;caa(rjngl ?oglg t’ :3[3/11@&- Ros h?]I &11& gﬁ%‘}% affinity and
spe&iﬁeitys%e [Bvadiilation eughnfqh @Alssay i8 basddf (brﬁthblpiﬁbdﬂl@stdf weakly emitting
cin. Jo.,a 384 wells MP containing 5 g

isotpag Ciisodhd b PlolCaiae FPA 168 B fepac il i degoction of

pho%ﬂloyylﬁ’cta&i hﬁldcéihﬁfl‘t%ésrﬁfei‘ HeuBdtiohQPith RBombilantPI3L. an%adloactlve ATP
01, 01 gMof the test conpound

in thg Bamﬁmn@, lasge@ylrmertb@ resliqastivg Eh(&ﬂ@iétﬁﬂdsﬁ? the §1ZA (b%dSriQyough their
ant 15 GST-PI3Ky (in Hepes 40 mM pH
Spe‘%it%g%tﬁgg ngcﬁ@ ethyl engl ycol 5% 2) 10 gl of Iipid
mcelles and 3) 10 gl of Kinase buffer ([33P]y-ATP
To 4384 6@HCM TRV aAnidQHivi] dbThHe st\ompodadsof Eemuyidh 03 (dohtbalized in 6%

oMRCS o YRk B gpArRiztian SofaOr Bor el Lo gl of gl e es

coniﬁoﬁhki)?ﬁlc fOHdWIng aRhy eonshinbks laﬂa’h.ddéd] @) 5 @2 (38 1Y) of Bluman recombmant
st %olged b addl tion of 60 of a solution containi

GSTH? (inHepeo Y 81V 21 i P TRV T ngisendcetisdensdycoh SpB3) 10 ul of lipid

micF 8 R4PA 10 o ST bR e AT s BTVl BT 1,

B— (ﬂ?éﬁrb;ﬂloﬁiﬂiatealmm N£Vel, 1100V, di ThoRte PBS phPlepsl 45N, pH 7.4).
neomyci n- SPA beads. After E@ECI pitation of the

Aftgreigenbatipn gbepoay temppragra, fere s minwtesp withi gentle agitationshg reaction is

[
storped b AAfh of 80 bt G A6tk n SyEMR 100 58 o Peomycipycosted PVT SPA
beadsomrHES conPhnifP & TPal Ondd and #DIH &aM. ﬂhé'ah)slag id furthe 1nm1bated at room
fer to hresect ., 1.e..the . .
tempsiatit e B iR th LS SeEEN Ielip BAdGE WophpspRolipids to
neoh@t’:ﬁeSPA Poidi. \pa%ew redipiRiion &Oﬂﬁélﬂés&@b;hfboaﬂea heoT tSPAY beads for 5
otencg of thiazole conmpounds with regard to Pl 3Ky. WO

minptee @t 1 2, pdivagtive Rtdins(@)Psig guargified by scintillation counfing in a Wallac

MicroBeta ™ plate counter.

The values indicated in Table II below refer to the ICso (UM) with respect to PI3KYy, i.e. the
amount necessary to achieve 50% inhibition of said target. Said values show a considerable

inhibitory potency of thiazole compounds with regard to PI3KYy.



Exanpl es of inhibitory activities for conpounds of of

the invention are set out in Table Il below Table
wo booeh 23803 val ues of thiazole derivatives agai nBCT/BPRBB§062592

5 PI3Ky Exanple No IC50 (M 1 0.119 2 0.39 4

0.298 5 0.020 7 1.195 8 0.170 9 0.158 10 0.289

11 0.200 12 0.522 13 0.109,, 14 0.198 15 0.070 16

0.373 17 0.071 18 0.105 2%1 0.028 24 0.016 26

0.067 ..28.0.078.. 29 Q.028 39.0. 46 0,.027 b) Cell
Exaiples (RO ks Ar Prneindno bt ths TP fiserh st Table T
beld¥T/ EP2006/ 062592

Table II: ICso values of thiazole derivatives against PI3KYy.

Example No IC{) DKy
50 (LM)
1 0.119
2 0.396
4 0.298
5 0.020
7 1.195
8 0.170
9 0.158
10 0.289
11 0.200
12 0522
13 0.109
14 0.198
15 0.070
16 0373
17 0.071
18 0.105
23 0.028
24 0.016
26 0.067
28 0.078
29 0.028
39 0.014
46 0.027

b) Cell based ELISA to monitor PI3K inhibition:
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82 The efficacy of conpounds of the invention in

inhibiting the P13K i nduced Akt/PKB phosphoryl ation
woregchessvested in the follow ng cell based assSBYI/EP2006/062592

Measur enment of Akt/PKB phosphoryl ation in macrophages

after stimulation with Conplenent 5a: Raw 264: Raw

264-7 macrophages (cul tured ¢,n DVEM F12 nmedi um 5

contai ning 10% Fetal Calf serum and anti biotics) are

ol Bhsoesaies B 5t Renunl o€ b B ORRGhS prke

phoﬁifhoﬁﬂﬁliﬂrﬂﬁﬂﬂlbe togtedlinr the @llowiny delitbased a€&iyl S are serum
starved for and pretreated with inhibitors for 20
Megueness . 0 fAEt/PKEt iPhOIPRPTYAHIOR o [N s MR3EKOPhIgEE o aftef Adgnulation with

Corflﬁl(n‘ﬁ@ﬁtd%’yﬂeﬁw fol: 2Rall B4 ?Smg&gsnﬁ%? S&ﬂtﬁréd' FEDMIEMEES medium
containing 1% Triton X-100 (PBS/ n). Endogenous

onpgring il fadwtal €aHl) sgmneamgpt@@m)mrmla@d al 00’0A@ abilswelhini 3196 MTP
an .19 LM Az PBS/

24 lngf %e ore el t1|1anrruga§1%|nh P/ﬁ(%%g /t]#le mulgt‘ieo tlé ?(i F@f 1{1 ﬁ]F gle{%t 5&1 during 5

mlnlil;es 60clns aﬁrél s@ami siguédior Oh, ad jikeﬁ:&%cf eritlilmlﬁ'aﬂt(frs @ r20nminites. After

» ? Srribon. g\gﬂdt _Rhasphoryl tgeﬁk%ﬁﬁgrgns d{;ﬁgcg?&es in PBS

con@iih® Wﬁt@lﬂﬁld@@ggh&t%r Eﬁkfogélzgus foxidae isBRcked by a 20 minutes
Signaling) diluted 800-fold in / Triton, containing

incubiom it 9% d-0m @ﬂdhh%nSC(@SA)AZIM i PBS Tilshod washed 3 times in

PB §/¥§ o-|11r b&a@p arect?uL:IL %lo%llt3 drjl%)? Q{?lﬁgt%% ?&u{)%tgonqgltﬁnlaw ftal \@aff@erum in
per oxi dase con| goa tsecondary

PB Sﬁﬁhtdnolslyxt lﬁlik/sldlﬁﬁyldteﬂ lA!tkit/GKH in dEBGEd by o oyvernight mcuhanql &%°C with

prinBige, iAo PP s Banss h Aoy G Simptined Eiied 800-old in

PBS/TH! @Jrﬁalﬁlﬁ?g@mﬁoﬁ&l é&dx@ﬁlbﬁﬁhrf—‘ ). ATSF 3 daBRcd 4t PBS/Triton, cells
fol |l owed b he readi ng (Is/wel The val ues

are ingybaterd fon 69 mimuey with a peroxidase qoemlg@t@ﬂ g@ﬁ@nbéﬂd@trﬂe@(g@a@f antibody
v i

TR ST, SRAAEI BT Qe LI GPIpron, w2

tim¢shin MI and furdrqammﬂatecbm 100 g1 af umisdscaonn smh‘strﬂd&'feagent solution (Pierce)

hor n.jin m p s. Exanples of inhibitory
forg Jso y&ﬁfﬁ?ﬁﬁ gl/g‘fe ‘he invention are set out
inTabIeIII bel ow. Table Il11: 1C50 val ues of

Thet Rblago Iumickwd watTabks NINbdlek | refsqathe plcétide 46 S@biGHA of AKT

Ellsa2 Exanple No 1 C50 [j] 1 0.66. 9 0.85 10 1.29
phoshorylation as compared to basal level. Said values show a clear effect of the thiazole

compounds on the activation of AKT phosphorylation in macrophages.

Examples of inhibitory activities for compounds of the invention are set out in Table III
below.

Table IIT: ICs values of thiazole derivatives in Cell Assay

Example No Cell As.;ac)jzo?;;/[l}t, Elisa)
! 0.66
o 0.85
10 1.29

23 0.48
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23 0.48 WD 2006/ 125803 PCT/ EP2006/ 062592 83 Cel |
Assay (P-Akt, Elisa) Exanple No IC50 [jiM 29 0.46

W@ 2000/128803 39 (re-testing) 0.32 46 >30 48 0. 15PCEEKP20DG/@62592
51: Thi o2l ycol | ate-induced peritoneal cavity cel
recrui tment nodel The in vivo efficacy of conpounds of
the invention in inhibiting %he m gration of
| eukocytes 5 upon intraperi oneal challenge of

t hi ogl yeeHate—+raybe—testpd—wn A A' } asgay.
Experinmgntal Rrateegl @ 8- [0 megfgé gyo[P ’%“ C3H i ce
are fasted durlng 18 hourp. 15 mn rior the
intrape —toreal ||J ecttof i ugl' 9 Hate \J. 5% 40
m /kg),|the mcé are treaf ed orally 9h§ 10 Thi azol es
of Formula (I). sgontrol nfce receiveo@hl Tween as
vehicle (10 mM/kg) The mce are then sacrificed Qjy
C2 i nhal at i 8h(rereatinghe pe[ it oneal caQﬁ?y i's washed two
t| nmes lII O III UI I ce- L.JI U I"DDI J. Illg? lJII—\ Tile

| avages|are done 4hours o] 48 hours a

t hi ogl ygol | ate 4ghal |l enge|to evaluate1ﬂeutrophils or
macr ophages recrui-tment - respectively. The white bl ood
cells (neutrophils, Iynphocytes or macrophages) are
counted using a Beckman Coulter (r) AT 15 5diffm
Dexanet hasone is used as reference drug. Exanpl es of

Mﬂwmeinme@reﬁmewmgrunmm model

|121?/v0\r11(;6|: g%ﬁ%'r Ic\/g]éouty&s of eit\fl?l\erfrg%gh E)nl{lbltlgnq}eTKR&ﬂaﬁlrogp(ﬁ leukocytes

upoh éxtrapkititoaed] }:hzﬂleng@oﬂtbiogl}lcold?efté ey B6te8ted Svithlibe BHBoWRg assay.
2006/ 125803 PCT/ EP2006/ 062592 84

Experimental Protocol:

8-10 weeks old female C3H mice are fasted during 18 hours. 15 minutes prior the
intraperitoneal injection of thioglycollate (1.5%, 40 ml/kg), the mice are treated orally with
Thiazoles of Formula (I). Control mice receive CMC/Tween as vehicle (10 ml/kg). The mice
are then sacrificed by CO; inhalation and the peritoneal cavity is washed two times with 5 ml
of ice-cold PBS/1 mM EDTA. The lavages are done 4hours or 48 hours afier thioglycollate
challenge to evaluate neutrophils or macrophages recruitment, respectively. The white blood
cells (neutrophils, lymphocytes or macrophages) are counted using a Beckman Coulter ® A°T

5diff™. Dexamethasone is used as reference drug.

Examples of inhibitory activities of for compounds of the invention are set out in the Table IV
and Table V below.

Table IV
0/ $heslases . .
Compound N. [%inhibition of Neutrt;;;‘th; :el:lcrultment] at 10 mg/kg
9 48

10 58
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29 28 39 48 46 36 Table V Conmpound N. [% nhibition
of Macrophage recruitnent] at 10 ng/ kg after 48h 39

waddocExmopl e 52 K/ BxN Serum transfer nodel of BET/RP1006/662592
in mce 5 Experinental Protocol: Muse: Balb/c
(Charles River) (8 weeks) received by iv route 150 gl
of K/BxN serum containing hi gh level of
aut o- ant i bodi es agai nst gl ucose- 6- phosphat e i sonerase.
They evol ved severe arthyitis assessed with a
clinical scgre (0-12) evalJuating the presgnce of
swelling, erythema, edenp, joint rigidity and
ankytosis. Conpound 39 wap orally adm nistered tw Ce a
10 day as a9suspension in[ 10 m/kg CMJ Tween at the
doses indicated in Fig. 1} starting from day 3.
Results are expressed in ferns of nean val ues of area
under curve(AUC) all ovef the experinedfal period

| and the values are calcul i i
tothe initial tinme point (day 1). The final score
was the sum of scores on iTgableVdual paws. The swelling

5 hind paw was heasure uUsing——
a calli REr ., IQE clinical B%aihditidhof Miteophiye rdcidi@heidpitd 0 mg/kg
det er ni néA**"€Very day. At|the end of experdsment the
Fegswere renovedand i xgd—mformatmfor—XT=ay
radi ol ogy apd hi stol ogy. Exanpl es 53 Col lzagen-i nduced
arthritis, CIA (nouse) 2D Experinental Protocol: WO
20067 125803 PCT7 EP20067/ 062592 85 Mal'e DBA/1I m ce from
t he Japanese Charles River colony (w dely accepted as
ROBYNRAA (FRfdrmddif o PRIRGHE dildedi N haS

7 CrAr darc nized on
Expdeiyieabrotogoécti ng i ntradermal |y at the base of the

tail, Q.2 f | si d of 0 '
Moy Baftié Ehadis BB T SERGL Ev S rosti Jachpt O BN scrum,
conﬁ\iﬂiﬁg Efgh 3] off dutd-Rriogics a@iﬂfsﬁ %Hl@@s'e%-ﬁﬁﬁspﬂzﬁ@ {sofnefabe. They evolved

Difco, Detroit, US. A ) containing 0.4 ng of )
SCv C w1 a climical scorc - cvaluatin, € presencc ol swcelling,
Wy cothsitis @psested with a clinical (0-12) cvaluating the p f swelling

erythema, edema, joint rigidity and ankylosis. Compound 39 was orally administered twice a
day as a suspension in 10 ml/’kg CMC/Tween at the doses indicated in Fig. 1, starting from
day 3. Results are expressed in terms of mean values of area under curve (AUC) all over the
experimental period and the values are calculated as variations compared to the initial time

point (day 1).

The final score was the sum of scores on individual paws. The swelling of ankle, fore paw and
hind paw was measure using a calliper. The clinical score and the swelling were determined
every day. At the end of experiment the legs were removed and fixed in formalin for X ray

radiology and histology.

Examples 53 Collagen-induced arthritis, CIA (mouse)

Experimental Protocol:
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tubercul osis. This procedure results, starting

approxi mately at days 18-20, in the appearance of
waee@ng23863 | nf |l ammati on af fecti ng one or nore | PEDEP2006/062592

Starting fromday 19, the aninmals are individually

graded for disease severity by means of a clinical

score conposed of nunber of .dnflanmed forgers score

(up to 2 in total) and the pawthi ckness score (up to

ach p 10 -Paw s Q
Malg, PR{A/TTisn Bk o JRBRe R na 0 Rtert feindy, (Fidely accepted as an
expi@énthlt ieddl, the bddttddstraliDlfds dotidertddshiseaptibilitys tod@IA ))yare immunized
measured as well and considered as an_i ndex of di sease

on daydhpre gaqcaﬁg intrpdermally o therRasqypt the cahihd o ap enpdsienegqanposed of

10034eEbbine Hnel A°IART RORIIF DiflhBiick, 0GR SEfRDENS! in” Complet

Freumhs emi;lm‘:ane (GE&LS Nifbol Metroitydl.S.Ape corttalﬁmlgne At mggoﬁ)JMy)cobactermm
f.or t ol ogi ca] anal ysi s ar en t.he e

tubgfu ‘H‘& 1%3590?(&'@ s}a&t}n[ roxjmmatgly| at -20 dpéhe appearance

of shaBldf f"lﬂlﬂ‘eﬁﬂnahdﬂ%ﬂe@tn@é b&d ol Mbrel 1a6bs. tswaﬁgmaﬁa da§01r99 SHenghimals are

39 was orally administered twice a day as a

indiyiduplby graded fox disgasel sexyitohr/mesee AT aphmﬁ@ sgeygcgmposed of number of

t
e
Pavemnihmgmfrthaﬁrspmhrim pawd thetvme st alevak dingal cotudtredt lmng the most

varj ati.on 0 aredtot niti tinme oi n da .
invaf§id 3438 BB FRABER A whbind PosdRrod i By BB A ¢ifiRY progression.
TheSt@éaﬁﬁeﬂt Wl@édﬂi}ﬂﬁﬁdd Svihede amtmfdrtehal &ﬁhamrm@m @linid8 score of >

abl e VI Dose [ny/kg orall Reduction of tota

1.5 &cpqraﬂv(géreaggqﬂt)earfdo/{f cogtgmgé fy or3f conisecutiye Agys (Bsl Q/@Jmals per treatment
gro%?oﬁarﬁﬁé§9§ h?@ég@% %9@ %ﬁagt%kefns% the @ﬁ'fpé)iethé‘él -day treatment periods.

eparation o ceutica ornmul ati on
All Fammﬂls aare mcrlﬁceﬂabl mtss Afteo o dastl tofatrient. rrﬁloalp@ur)d |3§ was orally

adnij ﬁlstelgng dy; 5.8 %I\I\Sngnsb(Wt 1nhl a?t rlng%é/ CWngn bﬁ,rtgld seg fmdlcated in

Fig "B Ras6lisdte éiqﬁa{sad th icBm@efifdarntaldes|ofafdaGmbér. curie (W@C) all over the
m. xture is for dlnto 240-270 nmg tabl ets (80- 9Or{g‘it
expgmenipl; Regiod ind A ¥aliesnye &ﬁléfula@fi aSRFREQDS 9°H1Paretiata initial time

poi[(&351).

Table VI below shows reduction of clinical score in Collagen induced arthritis for Compound

39

Table VI
Dose [mg/kg orally] Reduction of total clinical score [%]
10 30
30 50
60 75
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Formul ation 2 - Capsul es A conmpound of Fornula (1) is

adm xed as a dry powder with a starch diluent in an
wdooapmsexi mate 1: 1 wei ght ratio. The m xture PGI/EPioh&ab2592
into 250 ng capsules (125 ng of active thiazole
conmpound per capsule). Formulation 3 - Liquid A
conpound of Formula (1) (1258 ng), sucrose (1.75 Q)
and xanthan gum (4 ng) are blended, 15 passed through

10Q nesh.u. _sjeve d then ,;xed with a

Example 54.: Preparation ot a pharma Y rystal 1 ne
Fonﬁahhuhmsenanﬂ;sodlun1carboxynethy| cellulose (11: 89,
in_water. Sodi um benzoate , flavor, and

A cea}pelmda PE Farmyle 4B igiadmivesk & 2 sy pawe%rdw {2ndyt gelatinpbinder in an
appl%*fnf‘lht@ h %elﬁﬁttr%oﬂ 9 hitep aﬁgﬁirﬁ Qf mgﬂésﬁgﬁ‘ 6iBardteli®hdtled as a lubricant.

vol unme of . 20 Formul ation - l ets A conpound
Theghixtge rmfcmm(aql )nto 2462 xrwtahbtsa(SﬂW rp@)mfeactlw tiazgledgompound per

mh@ﬁléghﬁkPBK$ in an approximate 1:2 weight ratio. A
‘of magnesium stearate is added as a
lubricant. The mxture is fornmed into 450-900 ny
tapl ets (150-300 ng of active thiazole conpound) in a
EJ¥¥2L3¥QBA3$§HQQ5 Formul ation 5 - Injection A conpound
A &mpoRhd¥rardrinlild 1) dis Saiphiv&d aé L ﬁr;bklf)\fv@éreafltﬁt@rstalr&l diluent in an

salline injectabl e agueous nedi um 0O a concentration
appmrxnayp rlol weigherajios Theymiztureyie fillod énte 25008g capsules (125 mg of active

thmz gg%gg%ﬁgpé%%%e 87 dains 1. A thiazole derivative

accordrng t a (1), RI_N-,~NR2 HSR3 (I)
wherein: Rl is selected fromH or acyl, optionally a

Forsl stituted acyl; 5 R2 is a Cl-C6- aIkyI optionally a
-nggéggﬁéﬁéé@igl C6-al kyl ; R3 i s selected from t he
A cbRbbaid TF ot ) |(1 B0 suctRt i(N9§ gPgndHantRf gl (4 nif affblended,

passed through a No. 10 mesh U.S. sieve, and then mixed with a previously prepared solution

of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89, 50 mg) in water.
Sodium benzoate (10 mg), flavor, and color are diluted with water and added with stirring.

Sufficient water is then added to produce a total volume of 5 ml.

Formulation 4 — Tablets

A compound of Formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant.
The mixture is formed into 450-900 mg tablets (150-300 mg of active thiazole compound) in a
tablet press.

Formulation 5 — Injection

A compound of Formula (I) is dissolved in a buffered sterile saline injectable aqueous medium

to a concentration of approximately 5 mg/ml.
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Sor RSSRARS/ R4 R6 T1 T2 wherein: R4 is
selected from 10 a sulfonyl group S02-R, wherein Ris

waedoearwos from aryl, heteroaryl, Cl-C6-al kyl, EIF/EB2006/062592

al kyl substituted with hal ogens, C2-C6-al kenyl,

C2- C6- al kynyl, C3-C8-cycl oal kyl, heterocycl oal kyl,
het eroal kyl; optionally a supstituted aryl,

het eroaryl, Cl-C6-al kyl, C2- C6-al kenyl,

C2- C6- al kynyl, C3-C8-cycl oal kyl, heterocycl oal kyl

=34 eroal kyl ; 15 an ami nosul fonyl group S02- NRR
wherei n.each R Rare. i ndependently selected from

1 PSR R e dRirdine KEBERIE ey 7' o 05 al kyny! |
C3

- C8-cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
het eroal kyl; optiopally aysubstituted Cl-C6-al kyl, C2-
C6- al kenyl , C2- CRar , RS- cycl oal kyl ,
het er ocycl oal kyl, ary , het/Er oaryl, 20 heteroal kyl,
and wherein Rand R, t er, Wwth the nitrogen atom
to which they are attached, Roptionally forma
3-8-nenbered heterocycl oal kyl ring; WO 2006/ 125803
PCT/ EP2006/ 062592 88 R5(lA\nd R6 are i ndependently
sglifedigd from H, Cl1-C6-al kyl, C2-C6-al kenyl,

C2- C6-al kyn I@Pr oups; optionally a substituted
CR dgsal¢atsd fronthl avgcyl Retinpally esubstuigdagrlyl  gr oups and

h Pt Ll ' i gal i gonmers, its
03{2?%‘:?? yzséic |’\?gt1@%rukt§%3§§@ﬁ§%{:f ?ﬁglrlég?’ 5 di astereoners
arRf ié scdeatalcfeom tte fHowing tiasnyhetdupssicfihad aselleandiTal | y
acceptable salts thereof. 2. A thiazole derivative

according tg/.laimg, wherein Rl is agétyl. 10 3. A
t hi azol e déryvati according to cl di

R2 is methyl. A thiazole derivative rding to
any of the cl l1tp 3 weerein R3 is hi enyl
group T 1x A tRi azol e derivatRj¥ ordiRg to
any of the clainms 1 to 3 clains wherein is the

T1 T2

wherein:

R* is selected from

a sulfonyl group SO,-R, wherein R is selected from aryl, heteroaryl, C;-Cs-alkyl, C;-Cq-
alkyl substituted with halogens, C,-C¢-alkenyl, C,-C¢-alkynyl, C;-Cs-cycloalkyl,
heterocycloalkyl, heteroalkyl; optionally a substituted aryl, heteroaryl, Ci-Cs-alkyl, Cs-
Ce-alkenyl, C,-Cs-alkynyl, C3-Cs-cycloalkyl, heterocycloalkyl, heteroalkyl;

an aminosulfonyl group SO-NRR wherein each R, R are independently selected from
hydrogen, Ci-Ce-alkyl, C,-Ces-alkenyl, C,-Ce-alkynyl, Cs-Cs-cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, heteroalkyl; optionally a substituted C;-C¢-alkyl, C,-
Ce-alkenyl, Cy-Cs-alkynyl, C;3-Cg-cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
heteroalkyl, and wherein R and R’, together with the nitrogen atom to which they are

attached, optionally form a 3-8-membered heterocycloalkyl ring;
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. su} thinrele desivatigeraggerding to glaings hox

thienyl group T2. 6. A thiazole derivative according
to any of the preceding clains wherein R4 is a

waoborsghs group S02-R. 20 7. A thiazol e deri vVBECT/ER2006/062592

according to any of the preceding clains 1 to 5

wherein R4 is an am nosul fonyl group SO2-NRR . 8. A

thi azol e derivative according to any of the preceding

clains wherein R5 and R6 are H 25 9. A thiazole

derivative according to any of the preceding clains,

sel ected fromthe follow ng conpounds: N-(4-nethyl-

- RP aﬁdR[%wlﬁ@epanmﬂgz syleasd fiom BUCLORYIKYL 2ridiatienll, £,-Ce-alkynyl

-1, 3 -thjazol - acet am de; 30

Ng(@tpf,sothoaalbe étsybﬁsat%é £21Ge=alkyy §xliplrgyl) CoConlkony) groups and
% aslwelt Hﬂt@ﬁ@&m«%nca)fllgcﬁ‘ﬁ& 30 HicaliCadReodrs 80 Shantiomers,

PCT/ 2006/ 0625927 89 N- 5-({

[ zha(s@rqemekw hmnlﬁot)agemgte]fgrmsn (p,s} well as pharmaceutically acceptable salts

S%fOI}yU -thienyl]-4-nethyl-1,3-thiazol-2- yl}

acet an de; N-[4-nmethyl-5-(5- {

[ (1- nmet hyl pi peri di n-4-yl)am no] sul fonyl} -2-thienyl)-

1 3-thiazol - 2- yI]acetarri de; 5

@%m{%%vﬁé‘%lﬁ%eﬁ% ft‘g] R T S e R o S e O

(2 an1no 4- met hyl -
-t hi azol -5-yl)- N—(2 nnrphol|n 4-¥Iethyl thlophene-z-
ghQrgm is meth,
[ (2-nor pholin-4-ylethyl)am no] sulfonyl}
-2-thienyl)-1,3- 10

. t A dpatol@ d«yﬂn]aam: aodording t@ penbhtheatlamsN- (043 vatehoh R3-is fhe thienyl

5- t hyl pi perazin-1-yl)sul fonyl]-2-thienyl}
fLSa’l-I’t'Efazol 2- yl)acetam de; N-[4-methyl-5-(5- {
[ (2-nor phol i n-4-yl ethyl)am no] sul fonyl}

-2th|enyl) 1,3-thiazol-2- yl]acetam de;

15
Sipzolq derdatie #@W@m&m ABY OF S5y #1piti hésy dulsimayrhergn R is the
h'tﬁ‘i@wﬂgr&pﬂﬁ hyl - -t hi azol -

A thiazole derivative according to any of the preceding claims wherein R? is a sulfonyl

group SO»-R.

A thiazole derivative according to any of the preceding claims 1 to 5 wherein R* is an

aminosulfonyl group SO,-NRR .
A thiazole derivative according to any of the preceding claims wherein R® and R®are H.

A thiazole derivative according to any of the preceding claims, selected from the
following compounds:
N-(4-methyl-5-{5-[(prop-2-yn-1-ylamino)sulfonyl]-2-thienyl}-1,3-thiazol-2-
yl)acetamide;

N-(5-{5-[(4-acetylpiperazin-1-yl)sulfonyl]-2-thienyl } 4-methyl-1,3-thiazol-2-
yl)acetamide;



10

15

20

25

30

2-yl} acetam de; N {4-nethyl-5-[5-(piperazin-|
-yl sul fonyl)-2-thienyl]-1,3-thiazol-2-yl} acetam de;

WOR®6eALYSB3 [ 2- (acet yl am no) - 4- net hyl - | , 3-t hi azoPEBER10p6/@2592

-thienyl} sulfonyl)-N1 -- nethyl gl yci nam de; 20
N-{5-[5-({[2-(acetyl am no) et hyl ] am no}sul fonyl)-2-thie
nyl]-4-nethyl -1, 3-thiazol -2-.yl} acetamde; N {
5-[5-({ [(2, 2-di rrethyl 1, 3-di oxol an- 4-yl ) net hyl ] am no

ag\iL{g&? 'ﬁ@ )(mf%ti}'llﬁe{fl}q%‘ g@ ]ﬁfrTTle Ilté’[}j é{l’gﬂngﬁ:@ th enfiﬁ%g{lﬁztﬁl- ]Ii guazol -2-

tyﬂl}a@aﬁﬁn(ﬁ‘ yl]- 2t hi enyl } suI fonyl)seri nat e; 25 N- ({

I\g (acet yl am no) X -1, 3-thiazal - X ny
B! {;‘h %)(g-e{[(llﬁgethylmpfag 1(154-y ?anlu(lg]sglfonyl} thJenyl) 1 3—th1azol—2—

?lﬁggéﬁm ropyl ) am no] suI fonyl }
hi enyl’) - 4- net hyl - -thiazol -2- yl]acetam de;

N-N-B5-(F {W{ilmeﬁwldn}m@)mhmﬂmlh}ﬂmnq]SlﬂfOtan}eZﬂHie}nyl)-4-methY1-1,3-

- azol -2-yl)acetam de; N
{f{hlachl l]qge%gﬁ {met hyl [ 2- (et hyl am no) et hyl ] ami no }

Sfl- @Qdimgb 4&némyle?yitﬂ1?ml -5:3)-N-@nérphétired-yRthyl khiophene-2-
acef ami
[ [58* ?‘Ei’inég‘hyl am no) et hyl ] (nmet hyl ) am no] sul fonyl}

RS RN S A 2 03
[ (triapadt2ndlapeinen 5 -prerantapbyteni no] sul fonyl }
NS5 Rty Gk Eas’l*%@ﬁ ] (e{f%% Piividifoo>
su_yﬂ)‘aoengahidfa;- I2-t hi teg?/r! ) - 4- et hyl - ,
N*&-Ef- 5145 LB vyl wisfoOapinelsmifvayd sty 3stisgol2-
l:&tarﬁrd@Et hyI 1 3 thi azol -2- yl} acetam de;
[ (2- nor phol i n- 4- Ieth | ) am noj

N- 4- et h
m[rf{aﬂiw% @mqmyémmy)pxopyumm@ufoy Prthisel-drmelbyl-1,3-hiazol-

N- )A,ll 59-(5- {
(ZLEuperl Pn-1 - yl et hyl )am no] sul fonyl} -3 -thienyl)-
1 , N #-mieatryH5-[3 (pip@rayin]-bcykstlmnyd}ﬂ-thwnyl] 1 3—th1azol-2-y1} acetamide;
- et hyl = 5-15-( I
S nace g R AR oy hiens sty Y1
Nmdthylg 5mﬁr{m{e3 (dl met hyl am no) pr opyl ] am no}

sulfong/z I} 4-met hyl -1, 3-t hi azo
N-{55-({[2 (acetylammo ethyl]Jamino} sulfonyl)- 2—th1eny1]—4—methy1 1,3-thiazol-2-

yl}acetamide;
N-{5-[5-({[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]amino } sulfonyl)-2-thienyl]-4-

| =

methyl-1,3-thiazol-2-yl}acetamide;
methyIN-({5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-2thienyl } sulfonyl)serinate;
N-({5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-2-thienyl} sulfonyl)serine;
N-[5-(5-{[(2,3-dihydroxypropyl)amino]sulfonyl } -2-thienyl)-4-methyl-1,3-thiazol-2-
yl]acetamide;

N-(5-{5-[(dimethylamino)sulfonyl]-2-thienyl } 4-methyl-1,3-thiazol-2-yl)acetamide;
N-{4-methyl-5-[5-({methyl[2-(methylamino)ethyl]amino } sulfonyl)-2-thienyl]-1,3-
thiazol-2-yl}acetamide;
N-[5-(5-{[[2-(diethylamino)ethyl](methyl)Jamino]sulfonyl}-2-thienyl)-4-methyl-1,3-
thiazol-2-yl]acetamide;
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2-yl} acetam de; N-[4-nmethyl-5-(5- {
[ (1- met hyl pi peridin-4-yl)am no]sulfonyl} -3 -thienyl)-

wd 2®@etitisax ol - 2- 15 yl]acet am de; N (4-net hyl - 5PCT/EP2006/062592

5-[ (4- met hyl pi perazi n-1-yl)sul fonyl]-3-thienyl}

-1, 3-thiazol-2- yl)acetam de; tert-butyl
[1-({4-[2-(acetyl am no) - 4- mechyl -1, 3-thi azol -5-yl]-2
thienyl} sulfonyl) piperidin-4-yl]nethylcarbamate; 20

NL( 5 {5+ 14 3- hydr rr.oli din-1-yvl on -3-thi | .
TSR TR RS A T SR el £ Baol -
- WHEeamieopyl ) am no] sul fonyl } -3

-thien I[)[-4-_rret h}/l -1,3 -thiazol - 2- 3{' ] acet am de;

NS (513 GiethglaninetalleeyOesinslslioaa rohicaronghyl,3-

- niddlieNydchmfbidet hyl - 1, 3 -thiazol -2- 25 yl]acet am de;

N-(5- { 5-[(4-nef hoxypi peridin-1-yl)sul fonyl]-3

- tNri{ &h8H({ [R-(dimothsidnyino et Jamiriog sudfongl)-3ythicayldteméthiyl-1,3-thiazol-2-

N-|4- met byl - 5- (5-
[&I-’}?ar?%%g?if?éam n(()) pi |{oeri di n-1-yl]sul fonyl}
- N{bhhetyl-5-(3- (B2 thorphdin-2yletiyantiosilidayl} thienyl)-1,3-thiazol-2-

N-}%S- (t€5-{[_[2-(di nmet hyl am no) et hyl ] (et hyl ) ami no] sul f on
y1aeetemideny | ) - 4- net hyl - 1, 3- t hi azol - 2-yI ] acet ami de;

il - 4% | 3_ 1 -
S o e A by B LBy 1y> §rigol2

] odlac@amigde] sul f onyl }

MR R L Dy
M ik ot i i
_@S-}?}éé%fﬁh(ié‘?;syt hi a)z/gl f)2- yl )ace%/am' de; NY[ 5-(5- { ’

[ (I‘?;[ﬁnrelﬂi)yhgq:.ir-;{?(%ll gflglii?qgﬁpeﬂaiﬁﬂllylﬁﬁhﬁl@}amlfodyl}-é’xthjenyl)-1,3-thiazol-2-

-threnyl)-4- -thiazol -2- 'yl ] acetam de;

N-yllacotemidg) - 5- { 5-[(1 _

Hﬁg&@ﬁ?@zg f{sgkﬁ%ﬁl&}%ﬁgéééezt%g%@g@féﬁ]%&ﬁényl} -1,3-thiazol-2-
yl)acetamide;
tert-butyl [1-({4-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]-2 thienyl} sulfonyl)
piperidin-4-yl]methylcarbamate;
N-(5-{5-[(3-hydroxypyrrolidin-1-yl)sulfonyl]-3-thienyl} -4-methyl-1,3-thiazol-2-
yl)acetamide;
N-[5-(5-{[(3-hydroxypropyl)amino]sulfonyl }-3-thienyl)-4-methyl-1,3-thiazol-2-
yl]acetamide;
N-[5-(5-{[(cis4-hydroxycyclohexyl)amino]sulfonyl}-3-thienyl}-4-methyl-1,3-thiazol-2-
yl]acetamide;
N-(5-{5-[(4-methoxypiperidin-1-yl)sulfonyl]-3-thienyl} -4-methyl-1,3-thiazol-2-
yl)acetamide;
N-[4-methyl-5-(5- {[4-(methylamino)piperidin-1-yl]sulfonyl}-3-thienyl)-1,3-thiazol-2-
yl]acetamide;
N-[5-(5-{[[2-(dimethylamino)ethyl](methyl)amino]sulfonyl} -3-thienyl)-4-methyl-1,3-
thiazol-2-yl]acetamide;
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N-
{4-methyl -5-[5-(pyrrolidin-1-ylsulfonyl)-3-thienyl]-1,

w@2dohi1zsed - 2-yl } acetam de; 4-net hyl - 5- PCT/EP2006/062592

10.°

11.

{5-[ (4-nethyl pi perazin-1-yl)sul fonyl]-3-thienyl}

-1, 3-thi azol - 2-am ne; nethyl 5-[(4-nethyl-

{5-[ (4- et hyl pi per azi n- 1-y| )sul fonyl ]-3-thi enyl }
3-thiazol -2 vyl )arri noj - 5- oxopent anoat e;

-1,
1fl\§) @Fé SL(E%#%?)J Z}? xynﬁ_’thy%)tg' 8 %%o?cla- -az)ﬁn)cyc%o[%ry ﬁothl-?] st
4- ler}Sﬁlh’oﬁyi}Es-&lﬁer(yﬂm-la{wiyﬂn 34thydz6m fyl]méta)zmae thienyl]-1,3

-thiazo |-
i Fydmtadbiprnestony i hiHany bt methyl- 3 hiazol-2-
60%higk: -4-methyl- | ,3 -thiazol -2- yl)acetam de;
N-( - { 5-1(3-hydroxypi peridin-Il-yl)sul fonyl]-
- N (A @-hydraxypipptidin; 13yl)si fad]-3-2hiend} ¢ et 1a3rﬂd@,01-2-
qu)%c m5‘16[ (allylam no)sulfonyl] -3 -thienyl }

Gf -1,3 -thiazol -2-yl)acetam de 10. A thiazole
deN-{5-68- I{[‘@,3akﬂq@rcddyp@pyl)arﬁina]sﬁﬁbrﬂyl}f-@-tﬂleﬁﬂ)-mﬂmh}aél Fthiazol-2-
rre I cament . . Use of a thiazole derivative

F‘?ﬁ“ﬂ’&eto cI alms 1to 9 as well as isonmers and
mNc AhRehyl-6f St[bﬁ-i-ﬁ‘eufa%l-i-l}‘ﬁnﬁ[cﬁﬁﬁlfbﬁﬁ{] Qrthfeﬁymmﬁdﬁ&aﬂ@m
for the rop ylaxi s and/or tréatnen aut oi mmune
dlyé)@ﬂﬂ@frllﬂeand/ or inflammtory di seases, cardiovascul ar

L
Md-iicth@l-§14 H-[ {4aink hyipipekazitnby1)slil fag Ssthicply B t 163 -etiazol-2-amine;

Gty Wiy APy AR P g Gy e P B o ok

lﬁu]lgtd,,@,%entma&OOG/ 125803 PCT/ EP2006/ 062592 92
1 Use ‘according to claim1ll, wherein said diseases

arle{[ée(?@atl@u4frm%hﬁltlk{%ﬂw@b§rﬂ)r?dhmwﬂg}ﬂfcmﬂ}mpsn@n -4-ol;

L1898 - R e 15} e

| N &{2ehloons- [((4|'-methjalpqxemzmr-1 M)mlfonyl] 3-thienyl}-4-methyl-1, 3—th1azol—2—
Eectl OIHFI nfl ammati on such as neningitis or
Hm 5 13. Use according to claim11, wherein
sqws qswm&x@p@eﬁﬁhmm@n&ﬁﬁmItm@nﬂmuﬁeﬂlﬂql 3uehigye1-2-
Al zhei mer di sease, Huntington's disease, CNS trauma,
stYﬂBR%afB’tdei schem ¢ conditions. 14. Use according to
cl I
o o e YA PR 2R PR FEUR el
car di ac rryocyt e dysfuncti on el evated bl ood pressure
I\Lzé;lso striction, tocalmél

T T FRAEA AL

|nclud|ng
Use of a thiazole derivative according to claims 1 to 9 as well as isomers and mixtures
of these for the preparation of a medicament for the prophylaxis and/or treatment of
autoimmune disorders and/or inflammatory diseases, cardiovascular diseases,
neurodegenerative diseases, bacterial or viral infections, allergy, asthma, pancreatitis,
multi-organe failure, kidney diseases, platelet aggregation, cancer, transplantation,

sperm motility, erythrocyte deficiency, graft rejection or lung injuries.
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chronic obstructive pul nonary di sease, anaphyl actic
shock fibrosis, psoriasis, allergic 15 diseases,

w@siohnes80st roke or i schem ¢ conditions, PCT/EP2006/062592

12.

13.

14.

15.

16.

17.

18.

i schem a-reperfusion, platelets

aggregation/activation, skeletal nuscle

atrophy/ hypertrophy, |eukocyf,e recruitnent in cancer

ti ssue, angi ogenesi s, invasion nmetastisis, nelanona

Kar posi ' s. sarc : chronic t

o orfing SRER 11 0R0rEn G ERAAE TTTip S s oy including
S gh@tipis| Scleroghorpsdirlﬂdsﬁ; Ndphvhatolds arpfiggr e@Etdnvie hpdgl crythematosis,
fibrosis, endothelial and eplthellal injuries in the .
2 GnilaiwgRIgEy | rboywher diseaseing lungr waglanimationathrombosisg | or  brain
Uttt bthalith &13K a@hcfingiiiT®r dkchRuiks, wher by the
treatnent of di sease occurS by th nodul ation, in

parti cul ar inhibition, of the PI 3 k|nase activity. 25
}@sg%i?%aﬁl%%% giaﬂg 1t1 1 8 er %%6%e\éa\,gu (A3 léc?eddfrgnll%}[l k%r%ﬁg %cludmg
C lizkditmengdiddase, e}aﬁﬂtmgbﬁ’stdﬁueasfeptml Sdﬁimidﬁdtto‘ke oBi3clwhdt Behditions.
to any of clains 1 to 9 and a pharnmaceutically

acceptable carrier, diluent or excipient thereof. 30

Use according to claim 11, wherein said diseases are selected from the group including

atherosclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood pressure

or vasoconstriction.

Use according to claim 11, wherein said diseases are selected from the group including
chronic obstructive pulmonary disease, anaphylactic shock fibrosis, psoriasis, allergic
discases, asthma, stroke or ischemic conditions, ischemia-reperfusion, platelets
aggregation/activation, skeletal muscle atrophy/hypertrophy, leukocyte recruitment in
cancer tissue, angiogenesis, invasion metastisis, melanoma, Karposi's sarcoma, acute
and chronic bacterial and viral infections, sepsis, graft rejection, glomerulo sclerosis,
glomerulo nephritis, progressive renal fibrosis, endothelial and epithelial injuries in the

lung or in general lung airways inflammation.

Use according to any of claims 11 to 15 whereby the treatment of disease occurs by the

modulation, in particular inhibition, of the PI3 kinase activity.
Use according to claim 16, wherein said PI3 kinase is a PI3 kinase .
A pharmaceutical composition containing at least one thiazole derivative according to

any of claims 1 to 9 and a pharmaceutically acceptable carrier, diluent or excipient

thereof.



